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Pain is an increasingly studied topic around the world. Not only about defining what pain is, but also the factors that influence its 
occurrence. Is feeling pain somenthing natural? Or is it just “normal”? An ordinary thing! Well, it depends on which way pain clinician 
or student directs their gaze. With that, we can say that the nervous system is “the key” of pain management. After all, how to feel pain 
without the nervous system? How is it possible to feel any sensation, whether of pleasure or not, without it? And, thinking on this way, 
it is known that both central nervous system (CNS) and somatic nervous system (SNS) are responsible for interpreting, recognizing 
and modulating potential pain stimuli1,2. Sounds like simple, right? but it’s not!!! Then, we would like to invite you to think of pain 
management as a game of chess. So, we wonder if there is something missing from this game! Well, we strongly believe so; and this 
“something” is the autonomic nervous system (ANS).
Many people subjugate the intimate “pain and ANS” relationship and we understand why that happens. ANS is commonly inter-
preted as “viscera´s nervous system”, especially when we refer to heart and intestines. So, it is considered a primitive nervous system. 
And this “primitive” speech brings a negative terminology about this system, by the way, extremely complex. After all, the CNS is 
supposed to be specialized; it will never be considered primitive. And, at this point, we draw your attention to the expressive number 
of receptors, physiological and hormonal pathways and autonomic nerve endings present in the CNS. And we’re not just talking about 
the brainstem, the bulbar topography, but the telencephalon. The brain!
We emphasize here that it is not the fact that autonomic structures are present at the supraspinal level that supports the argument that 
the ANS is linked to pain. But there is interaction between these systems that interfere in the interpretation of pain, as a sensation 
and even an emotion. And this fact is closely linked to central sensitization3. Autonomic neurons present in the hippocampus lead to 
the maintenance of pain memory. Limbic cortex and amygdala are strongly responsible for pain sensation, and these are areas mostly 
modulated by autonomic pathways4. Let’s go deeper; N-methyl-D-aspartate (NMDA), glutamatergic receptors, are hyper-excited, for 
example, in situations that demand our surveillance, and they are what keep us in the focus of attention. “Fight and flight”, two typical 
behaviors of the ANS function description are only allowed because we have high glutamatergic discharge.
In this discreet reasoning, we hope to have managed to draw your attention to the point of view in which central pain sensitization is 
modulated by the ANS. We elevate the discussion beyond the doors of acute pain. We are talking about pain chronification and we 
recommend that you relate what has been said with the concept of nociplastic pain5. The correlation is clear, isn’t it? After all, how 
can pain modulation system go wrong, causing your nerve circuitry to derange in a chronic but non-specific way? In other words, for 
no real reason? Or grounded? Is it because we are still “stubborn” in turning our eyes to the CNS and the sympathetic SNS only? Is it 
because we can see nerves, spinal cord, brain mass, receptors, but not neurotags? Neural networks. 
It is something to think about, or rather, it is something to reason about, research, investigate and soon bring to clinical practice. 
Finally, we invite you, whether a researcher, clinician, pain scholar, whatever, to sit down once again at the front of this chessboard, 
where we try to understand the pieces to be moved and to treat our patient’s pain and consider the SNA pieces in the play. Perhaps, 
the game will become more complex due to the addition of this whole new system, however, the chances of winning the play will 
grow strongly.

Josimari Melo DeSantana
Federal University of Sergipe, Department of Physical Therapy, Graduate Program in Health 

Sciences, Graduate Program in Physiological Sciences. Aracaju, SE, Brazil.
http://orcid.org/0000-0003-1432-0737

E-mail: editor.brjp2223@dor.org.br
Annanda Oliveira Santos

Federal University of Sergipe. Graduate Program of Physiological Science. Aracaju, SE, Brazil.
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Fight and flight: how long will we lose this game of chess? Pain and 
autonomic nervous system
Luta e fuga: quanto tempo vamos perder este jogo de xadrez? Dor e sistema nervoso 
autônomo
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The definitions and concepts established more than four decades ago about the phenomenon of pain have not valued and have even 
neglected vulnerable populations, such as children and adolescents1. Access to pain treatment has, for more than a decade, been con-
sidered a fundamental human right2,  especially when the object of concern is the child population, admittedly dependent on adult 
care3. The non-implementation of pain prevention and treatment of children is considered unacceptable and an indication of a low 
standard of care4. However, despite the favorable theoretical context, unfortunately, in practice, pain in children and adolescents is 
still undertreated and not valued.
In the last week of August 2022, the Brazilian Society for the Study of Pain (SBED - Sociedade Brasileira Para o Estudo da Dor) was 
signatory, together with other Latin American chapters of the International Association for the Study of Pain (IASP), of the document 
that quickly became known as the “Lima Declaration” (“Declaração de Lima”).
SBED was represented by several members in the XIV Latin-American Pain Congress (FEDELAT), in the XVIII Ibero-American Pain 
Meeting and in the XIX Peruvian Pain Congress, on August 22 to 24, 2022.
The solidary signature of the declaration could not be different for SBED and its current president, since the essential motto that 
underlies it is the unavoidable character of assuming the duty of all regarding the guarantee of attention to children and young people 
with pain and their families. During the signing ceremony, the president of SBED said: “We do not know why it is still so difficult to 
guarantee an idea so easy and of such clear consensus as the one defended by the Lima Declaration”.
The declaration can be summarized in the following 10 items:
1. Pain should be conceptualized as a cross-sectional disease and not merely a symptom associated with another disorder, specially in 
the case of chronic pain.
2. Pain is a biopsychosocial experience and, due to its complexity, requires interdisciplinary and multidisciplinary attention, not just 
medical.
3. Children and young people in pain have the right to have their pain recognized and not be stigmatized for it.
4. Treatment for pain is an inalienable right. Children and young people in pain have the right to receive the best possible treatment by 
specialized professionals. Not facilitating access to pain treatment for children and adolescents causes unnecessary additional suffering, 
as well as being discriminatory and ethically reprehensible.
5. For this to be possible, it is necessary to value the child’s pain and that all agents involved in facilitating its treatment feel obliged to 
carry out the actions aimed at making it viable.
6. Considering the scope of the legal limits of their competence and authority, it would be the obligation of national governments: (a) 
to develop laws and plans to promote educational programs for health professionals that include, among other aspects, management 
of pain; (b) to facilitate access to the best possible treatment for young people with pain; (c) to carry out programs to raise awareness 
and educate the population about pain in childhood and its treatment; and, (d) to provide resources to adequately fund research on 
childhood pain.
7. Considering the scope of the legal limits of their competence and authority, it would be the obligation of health care institutions to 
enable systems that promote access to the best possible treatment for young people with pain.
8. Considering the legal and ethical requirements of professional practice and the resources available, it would be the obligation of 
health care professionals to administer the best treatment based on available knowledge.
9. Considering the scope of the legal limits of their competence and authority, it would be the obligation of scientific and professional 
societies to ensure that their conferences and other events include specific content on pain in children and adolescents to facilitate 
the training and updating of knowledge of researchers and clinicians dedicated to the study and treatment of pain in this population.
10. The testimony and opinions of children and adolescents with pain and their families have extraordinary value and is an essential 
tool to move forward. Their positions must be heard and incorporated in the development of laws, training programs, awareness cam-

SBED and the 2022 Lima Declaration: guarantee of care for children 
and adolescents in pain and their families
A SBED e a Declaração de Lima de 2022: garantia de atenção a crianças e adolescentes com 
dor e às suas famílias
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paigns, promotion of research, and planning of scientific confe-
rences. Nothing that proposes to move forward should be done 
behind closed doors or without the collaboration of those who 
experience the issue firsthand.

José Oswaldo de Oliveira Júnior
https://orcid.org/0000-0003-1748-4315

President of SBED (2022/23)
E-mail: jo.oliveirajr@yahoo.com.br
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ABSTRACT 

BACKGROUND AND OBJECTIVES: In the context of the 
pandemic caused by COVID-19, individuals with chronic pain, 
as in fibromyalgia, experienced the impact of social isolation. 
Thus, considering the scarcity of studies that contemplate initial 
assessments of women with fibromyalgia before the pandemic 
period and that compare them with the pandemic context mo-
ment, the objective was to analyze the possible repercussions of 
the pandemic resulting from COVID-19 on the psychological 
symptoms, quality of life and pain.
METHODS: A descriptive, cross-sectional, observational resear-
ch with an exploratory and quantitative approach. The sample 
was composed of 15 women with fibromyalgia for at least three 
months, aged between 43 and 55 years and with pain level above 
four on the Visual Analog Scale (VAS). The Sociodemographic 
and Clinical Questionnaire, the Beck Anxiety Inventory (BAI), 
the Beck Depression Inventory (BDI), and the Health Assess-
ment Questionnaire (HAQ) were used.
RESULTS: On average, pain intensity during social isolation 
(8,40±1,50) and anxiety level (29,80±13,97) were higher than 
before the pandemic (6,06±1,62, p=0,001) and (22,33±9,69, 
p=0,006), respectively. In other words, the participants showed 
higher levels of anxiety and pain during the period of social iso-
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lation. Mean depressive symptoms and quality of life differed 
minimally, showing no statistical significance, with p=0.94 and 
p=0.46, respectively. 
CONCLUSION: The COVID-19 pandemic may have contri-
buted to the increase in pain and anxiety levels during the pan-
demic period. However, other uncontrolled variables may have 
influenced this result, such as resilience and family support, for 
example.
Keywords: Coronavirus infection, COVID-19, Fibromyalgia, 
Mental health, Social isolation.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Diante do contexto da 
pandemia ocasionada pela COVID-19, os indivíduos com dor 
crônica, como na fibromialgia, experimentaram o impacto do 
isolamento social. Assim, considerando a escassez de estudos que 
contemplem avaliações iniciais de mulheres com fibromialgia an-
tes do período de pandemia e que as comparem com o momento 
de contexto pandêmico, objetivou-se analisar as possíveis reper-
cussões da pandemia decorrentes da COVID-19 em sintomas 
psicológicos, qualidade de vida e dor. 
MÉTODOS: Trata-se de uma pesquisa observacional descriti-
va, longitudinal, com abordagem exploratória e quantitativa. A 
amostra foi composta por 15 mulheres com fibromialgia a pelo 
menos três meses, com idades entre 43 e 55 anos e com nível de 
dor acima de quatro na Escala Analógica Visual (EAV). Foram 
utilizados o Questionário Sociodemográfico e Clínico, o Inven-
tário Beck de Ansiedade (IBA), o Inventário Beck de Depressão 
(IBD) e o Health Assessment Questionnaire (HAQ).
RESULTADOS: Em média, a intensidade da dor durante o iso-
lamento social (8,40±1,50) e o nível de ansiedade (29,80±13,97) 
foram maiores do que antes da pandemia (6,06±1,62, p=0,001) 
e (22,33±9,69, p=0,006), respectivamente. Ou seja, as partici-
pantes mostraram maiores níveis de ansiedade e dor durante o 
período de isolamento social. A média dos sintomas depressivos 
e qualidade de vida diferiram minimamente, não demostrando 
significância estatística, com p=0,94 e p=0,46, respectivamente. 
CONCLUSÃO: A pandemia da COVID-19 pode ter contribuí-
do para o aumento das queixas de dor e ansiedade durante o 
período pandêmico. Entretanto, outras variáveis não controladas 
podem ter influenciado nesse resultado, como resiliência e supor-
te familiar, por exemplo.
Descritores: COVID-19, Fibromialgia, Infecções por coronaví-
rus, Isolamento social, Saúde mental.
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INTRODUCTION

Since December 2019, the outbreak of disease caused by a new 
coronavirus (COVID-19) has become a pandemic affecting 
all continents1.  Thus, in light of the current context, public 
health recommendations and governmental measures have im-
posed blockages and restrictions. While these restrictions help 
decrease the infection rate, such limitations result in possible 
negative effects, reducing participation in Activities of Daily 
Living (ADLs), physical activity, travel, and access to many 
forms of exercise, as well as prolonged impacts on the human 
mind, mental health, and social interaction2.
The pandemic of COVID-19 brought with it a plethora of pro-
blems and, in this regard, individuals with chronic pain also 
experienced this impact, in which there was increased inactivity 
due to confinement, resulting in physical deconditioning and 
having an influence on patients who rely on exercise programs 
as part of their pain management programs3. The exacerbation 
of mental health problems, including anxiety, depression, post-
-traumatic stress disorder, and alcohol dependence disorder, have 
also become significant concerns in the general population. 
In this context, individuals with fibromyalgia (FM) stand out 
because they are affected by chronic generalized musculoskele-
tal pain accompanied by sleep problems, mood swings, cogni-
tive dysfunction, autonomic nervous system disorders, fatigue 
and impaired Quality of Life (QoL)4. The persistence of these 
symptoms for long periods of time and an incapacitating clini-
cal picture are also associated, highlighting FM as a condition 
of challenging clinical management5.
Thus, in the face of the installed health emergency, the effects 
of social isolation and other pandemic circumstances on pree-
xisting symptoms in individuals with FM become relevant for 
the observation of the course of the disease in the context ins-
talled by the pandemic. 
In the biopsychosocial approach to pain, the dynamic and mul-
tidimensional integration among physiological, psychological 
and social factors, which mutually influence each other, encou-
rages the discussion of the possible influence of social isolation 
on pain symptoms6. Considering the scarcity of studies that 
contemplate initial assessments of individuals with FM before 
the pandemic period and that compare them with the pan-
demic context moment, the approach brought in the present 
study becomes pertinent for the comprehension of the studied 
population. Therefore, the aim was to analyze the pandemic 
repercussions arising from COVID-19 on psychological symp-
toms, QoL, and pain of women with FM.

METHODS

The Strengthening the Reporting of Observational studies in 
Epidemiology (STROBE Checklist) was used to prepare the 
present study. The research was approved by the Research Ethi-
cs Committee of the Health Sciences Center of the UFPB, un-
der CAAE: 64247317.6.0000.5188, and all ethical recommen-
dations were followed, as ruled by Resolution 466/2012 of the 
Brazilian National Health Council. 

This is a descriptive, longitudinal observational research with 
an exploratory and quantitative approach, with the initial 
data coming from the first stage of a randomized clinical trial 
protocol7. 
Women with FM were followed up during the development 
of a randomized clinical trial6 in which they were previously 
evaluated, and the data from this first evaluation served as 
information about their health status before the pandemic 
period. Due to the need to analyze the health context of these 
women during the pandemic and compare it to the moment 
before the pandemic period, data were collected in 2020, whi-
ch served as a reevaluation parameter. Given the impossibi-
lity of maintaining the research in a face-to-face format, and 
given the social isolation and the context of the pandemic, 
the final evaluation was performed virtually, from August to 
September 2020. The questionnaires were applied by trained 
evaluators, who assisted the research participants during the 
completion of the questions. 
The inclusion criteria were: (1) diagnosis of FM according to 
the American College of Rheumatology criteria; (2) having 
been diagnosed at least three months before; (3) being female; 
(4) being between 35 and 60 years of age; (5) presenting pain 
level above four on the Visual Analog Scale (VAS); and (6) 
signing the Free and Informed Consent Term (FICT). Ex-
clusion criteria were: (1) cognitive deficit, with a score of less 
than 24 on the Mini Mental State Examination (MMSE); (2) 
illiterate; (3) metallic implants located in the head, cochlear 
implants, and cardiac pacemakers; (4) pregnant women; and 
(5) history of seizure. 
The study variables were measures of pain levels, anxiety, de-
pression, and QoL.

Data sources/measurement
The Sociodemographic and Clinical Questionnaire was 
used to characterize the sample, the VAS to assess the level 
of pain at the time of assessment8, the Beck Anxiety Inven-
tory (BAI) to measure the severity of anxiety symptoms9,10, 
the Beck Depression Inventory (BDI), used to quantify 
current depression symptoms10,11 and the Health Assess-
ment Questionnaire (HAQ) to assess QoL through general 
health status12.

Bias 
The initial and final assessment methods differed, given the 
installation of the social isolation measures. Thus, the reasses-
sments were adapted and performed in a remote format. In 
order to mitigate possible measurement and inter-rater biases, 
the research team was trained to standardize the application 
of the assessment instruments, which were adapted to the re-
mote and online format.

Size of research
The sample was a non-probabilistic convenience sample of 
15 women with FM, aged between 43 and 55 years, who had 
previously been evaluated to participate in a clinical interven-
tion7 in the city of João Pessoa, PB. 
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Statistical analysis
The statistical analysis was carried out using the IBM SPSS soft-
ware version 24®. First, descriptive analyses were performed, in 
addition to the Shapiro-Wilk normality test. After verifying the 
normality of the data, the inferential statistics were performed, 
with the t-test for paired samples and effect size, through Cohen’s 
d test.

RESULTS

It was found that most of the sample had completed high school 
(93.3%, n=14) and monthly income equal to or greater than one 
minimum wage (80%, n=12). The mean age of the participants 
was 48.53±3.60 years and the overall mean duration time of FM 
diagnosis was 46.07±44.55 months. About 93.3% of the sam-
ple reported drug use (n=14) and only one participant reported 
being a drinker and smoker. 
The mean pain intensity was 6.06±1.62 out of 10, defined as 
moderate in the VAS8 scale. Anxiety and depression scores were 
22.33±9.69 and 19.86±10.80, respectively, representing mode-
rate degrees of anxiety and depression10,11. The mean QoL score 
was 22.6 ± 9.94. As for the subjective evaluation of perceived 
symptoms, 87% (n=13) of the sample reported worsening of 
sleep quality and worsening of pain symptoms during the pe-
riod of social isolation. In the context of physical activity, 60% 
(n=9) of the participants discontinued the practice due to the 
COVID-19 pandemic. In the therapeutic domain, 40% (n=6) 
discontinued physical therapy treatment and 20% (n=3) discon-
tinued psychotherapy.
In the sample, 93.3% (n=14) were not diagnosed with CO-
VID-19. That is, only one participant was diagnosed with the 
disease and did not require hospitalization, but still reported 
having respiratory sequelae after COVID-19. In the family con-
text, 13% (n=2) of the sample reported to have lived with family 
members diagnosed with COVID-19. 
When performing the Shapiro-Wilk test, it was verified that the data 
related to the variables pain (p=0.45), anxiety (p=0.46), depression 
(p=0.10) and QoL (p=0.63) follow normal distribution. Therefore, 
the dependent measures t-test was used to compare means before 
and during social isolation. The summary of the comparison of 
means between the two periods analyzed is shown in table 1.
On average, participants showed higher levels of anxiety and 
pain intensity, reflecting in worsening of anxiety and pain symp-
toms during the period of social isolation, and this difference 
was statistically significant. Mean depressive symptoms and QoL 
differed minimally, showing no statistical significance. 

DISCUSSION

The present study investigated the context arising from the pan-
demic of COVID-19 and its potential relationship with pain 
and psychological symptoms in women with FM. Although pain 
is the symptom of greatest expression in this population, it com-
monly presents associated symptoms of depression and anxiety13. 
It is assumed that emotional reactions favor the exacerbation of 
physical symptoms in FM14. Therefore, the evaluation of these 
comorbidities in the pandemic period plays an important role 
in comprehending the impacts on the respective domains of the 
disease.
In the COVID-19 pandemic, a systematic review with meta-a-
nalysis referring to the general population highlighted an increa-
se in mental disorders resulting from social isolation14. This same 
research presented studies that point out that chronic diseases are 
associated with higher levels of psychological stress in this con-
text15. Thus, it was shown that social isolation can be dramatic 
for patients with chronic pain, reflecting in losses to their clinical 
conditions16. 
From the analysis made in this study, an increase in anxiety levels 
was observed in women with FM during the isolation period. 
In this sense, it is important to highlight the several aspects that 
contribute to the exacerbation of the condition, enhanced by 
social withdrawal. In a clinical trial, a relationship between worse 
sleep quality and high anxiety levels was suggested17,18. Thus, the 
subjective worsening reported by 87% of the participants regar-
ding sleep during quarantine may be related to increased anxiety 
symptoms during this period. Moreover, floods of catastrophic 
information about the current pandemic scenario were shared 
every day on the Internet, television and other media, which can 
be configured as a trigger to fear, nervousness, exacerbation of 
the non-restorative sleep already evidenced in FM and, conse-
quently, anxiety. 
In addition, another factor to be highlighted is the practice of 
physical activity. Regular physical exercise has been related to the 
normalization of neuroimmune signaling in the central nervous 
system, preventing and reversing hyperalgesia conditions19. Cli-
nically, the literature points to the therapeutic potential of phy-
sical exercise in anxiety symptoms19 and in FM21. Thus, in the 
context of health restrictions, more than half of the participants 
interrupted the practice of physical activities for months, losing 
therapeutic benefits, which may have negatively impacted the 
clinical condition of these women. 
The increase in the BDI averages, related to the levels of depres-
sion in the population, was minimal and not statistically signifi-

Table 1. Comparison of variable averages in the isolation and pre-pandemic periods

Variables Pre-pandemic
Mean(SD)

Social isolation
 Mean(SD)

p-value Cohen's d test

Anxiety 22.33 (9.69) 29.80 (13.97) p=0.006* -0.296

Depression 19.86 (10.80) 20.20 (11.42) p=0.94 -0.012

Quality of Life 1.59 (0.61) 1.63 (0.61) p=0.46 -0.103

Pain 6.06 (1.62) 8.40 (1.50) p=0.001* -0.599
SD = standard deviation; Dependent t-test significance value *p<0.05.
Source: survey data, 2021.
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cant. On the other hand, a systematic review with meta-analysis 
observed that patients with COVID and pre-existing clinical 
conditions (cancer, psychiatric disorders, and diabetes) had a 
higher prevalence of depressive symptoms compared to the gene-
ral population during social isolation22. However, in view of the 
clinical particularities of FM, the relevance of a specific analysis 
focused on the condition was noted. 
A survey with 340 participants conducted by the Spanish Pain 
Society (SED) observed that 91.4% of the participants con-
firmed that the confinement negatively affected their emo-
tional state and 63% pointed out that their sleep worsened 
compared to prior to the pandemic. Similarly, 59.4% of the 
individuals with chronic pain perceived that the confinement 
aggravated their pain condition due to the sedentarism cau-
sed by the pandemic of COVID-19, considering that only 
49% of the participants answered that they maintained the 
daily physical exercises recommended by doctors and physical 
therapists23.
Meanwhile, 87% of the participants in the present study sho-
wed an increase in their pain, with moderate to severe scores on 
the VAS. Factors such as loneliness linked to social withdrawal 
and increased level of concern and uncertainty in health care 
have been related to this scenario in the COVID-19 pande-
mic23. In this context, pain is characterized as a stressor and its 
sensory and emotional dimensions are closely correlated, and 
there are several psychological, social, and neurobiological fac-
tors that result in this painful cycle24.
A German study25 noted that patients with painful polyneuro-
pathy who experienced a change in social life as a consequen-
ce of the regulations had increased pain ratings, reported less 
QoL, and showed more catastrophizing thoughts. Thus, the so-
cial context in which the individual is embedded is highlighted, 
further prioritizing the negative impact of social changes 
brought about by the COVID-19 crisis and its potential effect 
on individuals living with chronic pain conditions26. 
The sample’s QoL, according to the statistical analysis, was 
unaltered. Although the participants suffered some negative 
impact from social isolation, they remained active in the con-
text of performing their ADLs, such as household chores.  
Accordingly, it was observed that QoL, two weeks after the be-
ginning of social isolation, was not affected in a population 
with painful polyneuropathy (with and without social chan-
ge)26. However, the authors justify this result with the hypothe-
sis that data collection at later dates could reveal more substan-
tial changes, since the collection was done in the initial weeks 
of confinement.
Although the present study had data from the period after 
the beginning of confinement, as suggested in the German 
study25, the results did not differ. In view of this, it was hypo-
thesized that the results stemmed from the fact that the data 
collection period occurred during a relative reduction in so-
cial isolation. Thus, the participants were beginning to resu-
me their work activities, so the negative impact on QoL could 
have been minimized, justifying the results presented. Never-
theless, although restrictive measures were being lightened, 
the participants reported that they felt apprehensive about 

contracting the virus and remained reclusive at home for most 
of the day. 
In contrast, a study that aimed to assess the impact of CO-
VID-19-related distress in chronic pain patients compared to 
healthy individuals found that confinement caused modera-
te to extreme changes in habits outside the home, work, and 
home management in half of the survey participants and nega-
tively impacted the QoL of both chronic migraine patients and 
healthy individuals26. Corroborating the above findings, seve-
ral studies27-30 have highlighted the negative impact on QoL, 
habits, behavior, and mental health in patients with chronic 
diseases and in the general population27-30. 
The present study had limitations. Given the protective measu-
res against the spread of SARS-CoV-2 established by the World 
Health Organization (WHO), the difference between the mode 
of assessment and re-evaluation of the participants during data 
collection may have interfered with the outcomes, occurring in 
person and virtually, respectively. In addition, other variables 
that could influence the results of this research, such as resilien-
ce and family support, were not evaluated. Other longitudinal 
studies should be developed to observe the present events in the 
chronological social changes throughout the pandemic, reflec-
ting on other possible intervening variables. Another relevant 
factor refers to the data collection period, in which some of 
the participants were already returning to their work activities. 
However, this return was happening gradually, in a remote for-
mat, and the circumstantial factors of the pandemic were still 
strongly present. 
The data presented reflect the reality of individuals with FM 
in the present sample, observing the increase in anxiety and 
pain symptoms and their possible associations with the pande-
mic context. For future perspectives, the clinical particularities 
in FM should be analyzed in the light of the biopsychosocial 
model of pain, since chronic pain is strictly associated with the 
development of social pain and physical pain. Social pain, in 
this specific context, can be potentiated by the fear of infection 
by the virus, loss of a close person, loss of a job, and anxiety 
arising from the new social scenario. 

CONCLUSION

Therefore, from the results found, one can observe differences 
between levels of pain intensity and anxiety between the period 
before and during the pandemic of COVID-19. That is, the 
COVID-19 pandemic may have negatively impacted pain and 
anxiety, making them more pronounced than before. Thus, this 
period may have been a possible aggravating factor in the cli-
nical condition of individuals with pre-existing FM symptoms. 
However, other uncontrolled variables may have influenced this 
result, such as resilience and family support, for example. Des-
pite the proposed reflections, the scientific evidence necessary to 
measure the contribution of the pandemic in the particularities 
of the clinical condition of FM is still scarce. Based on the explo-
ratory analyses of the present study, new studies should investiga-
te the effects of the pandemic period in populations with chronic 
pain and the respective implications in their clinical conditions.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Musculoskeletal pain 
is among the most disabling conditions, aggravating multi-
morbidity scenarios. Difficulties in the treatment of pain and 
multimorbidity highlight the importance of the study of these 
populations. The objective of this study was to determine the 
frequency of musculoskeletal pain and multimorbidity, the main 
complaints in patients admitted to physiotherapy services. 
METHODS: This is a cross-sectional observational study. Patients 
50 years or older were evaluated using the Brief Pain Inventory, 
Roland Morris Disability Questionnaire for general pain, socio-
demographic and clinical data form, and timed-up-and-go test. 
Descriptive analyses were performed through the distribution of 
absolute numbers and proportions for categorical variables. 
RESULTS: The sample consisted of 62 patients with 2 or more 
painful regions, 88.7% women with a median age of 67 years 
[IQR 62-72], 81% with body mass index above normal, 71% 
hypertensive and 97% with multimorbidity. The median of 
painful regions was 7 [IQR 4-8], the most prevalent being low 
back and knees (87%); 66% of patients describe severe pain, and 
median pain duration of 7.5 years [IQR 3-15]. The high number 
of painful regions had greater interference (p<0.05) in the lives 
of individuals and was associated with females (p=0.04) and the 
occurrence of a fall in the last year (p<0.003). 
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CONCLUSION: The described population is mostly composed 
of hypertensive, overweight women with multimorbidity, chro-
nic pain and a high number of painful regions, interfering in 
activities and in the affective components of life. A continuous 
study of chronic, diffuse musculoskeletal pain and multimorbi-
dity is necessary, seeking better interventions for these patients.
Keywords: Chronic pain, Multimorbidity, Musculoskeletal pain. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: Dores musculoesqueléticas 
estão entre as condições mais incapacitantes, agravando quadros 
de multimorbidade. Dificuldades no tratamento da dor e multi-
morbidade ressaltam a importância do estudo dessas populações. 
O objetivo deste estudo foi determinar a frequência de dor mus-
culoesquelética e multimorbidade, principais queixas em pacien-
tes admitidos em serviço de fisioterapia. 
MÉTODOS: Este é um estudo observacional de corte trans-
versal. Pacientes com 50 anos ou mais foram avaliados através 
do Inventário Breve de Dor, Questionário de Incapacidade de 
Roland Morris para dor em geral, formulário de dados sociode-
mográficos e clínicos e teste timed-up-and-go. Foram realizadas 
análises descritivas através da distribuição de números absolutos 
e proporções para as variáveis categóricas.
RESULTADOS: A amostra foi composta por 62 pacientes com 
2 ou mais regiões dolorosas, 88,7% mulheres com mediana 
de idade de 67 anos [IQR 62-72], 81% com índice de massa 
corpórea acima da normalidade, 71% hipertensos e 97% com 
multimorbidade. A mediana de regiões dolorosas foi de 7 [IQR 
4-8], sendo as mais prevalentes lombar e joelhos (87%); 66% 
dos pacientes descrevem dor intensa e mediana da duração da 
dor de 7,5 anos [IQR 3-15]. O alto número de regiões dolorosas 
teve maior interferência (p<0,05) na vida dos indivíduos e foi 
associado ao sexo feminino (p=0,04) e a ocorrência de queda no 
último ano (p<0,003). 
CONCLUSÃO: A população descrita é majoritariamente com-
posta por mulheres hipertensas, com sobrepeso, multimorbida-
de, dor crônica e alto número de regiões dolorosas, interferin-
do nos componentes de afetividade e atividades da vida. Faz-se 
necessário contínuo estudo da dor musculoesquelética crônica, 
difusa e multimorbidade, buscando melhores intervenções para 
estes pacientes. 
Descritores: Dor crônica, Dor musculoesquelética, Multimorbidade.

DOI 10.5935/2595-0118.20220034-en
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INTRODUCTION

Virtually every adult has experienced one or more brief episodes 
of musculoskeletal pain (MSP) associated with injury or overu-
se1. Data from the World Health Organization (WHO) indica-
te that 20% to 33% of the world population, with varying age 
and diagnosis, lives with MSP2. As for work-related disorders, 
musculoskeletal disorders represent 61%3. However, literature 
reports bring more variation to this statistic, noting that MSP af-
fects between 13.5% and 47% of the general population, and the 
prevalence of diffuse chronic pain (CP) varies between 11.4% 
and 24%4. 
A population-based study conducted in 2017 observed that 
the prevalence of CP was 39% in Brazil and 30% in the Nor-
theast of Brazil5. In a recent systematic review, a national 
prevalence of CP of 45.6% was observed, being 41.7% in 
the Northeast and 41.4% in the state of Bahia6. Despite the 
recent advances in the comprehension of pain mechanisms 
bringing the possibility of new treatments, the management 
of CP remains generally unsatisfactory7. The presence of pain, 
besides generating physical and emotional stress as well as los-
ses for the patients and their caregivers, is a cause for econo-
mic burden to society8.
Musculoskeletal diseases comprise about 150 different condi-
tions, of which hip and knee osteoarthritis, rheumatoid arthritis, 
low back and neck pain and gout represent about 75% of the to-
tal9, and all of them present pain and its limiting consequences as 
a common factor10. The global burden (or impact) of pain related 
to musculoskeletal conditions is second among the most disa-
bling, second only to mental disorders, according to the Global 
Burden of Disease (GBD) study2. MSP is significantly disabling, 
especially when it comes to older adults, resulting in low levels 
of physical activity, decreased mobility, depression, cognitive im-
pairment, falls, and worsened quality of sleep11.
Despite evidence that there is a significant burden of muscu-
loskeletal diseases associated with pain, current estimates pro-
bably underestimate both prevalence and burden10. Most MSP 
disorders increase with age, and as there is an increase in chronic 
noncommunicable diseases (NCDs) and multimorbidity and a 
reduction in the level of physical activity related to MSP, the 
overall burden of pain will also increase substantially10. Multi-
morbidity can be defined as the coexistence of two or more chro-
nic conditions with none of them being considered the main 
one10,12. The classification of multimorbidity in studies, howe-
ver, can vary greatly, since different authors consider different 
diseases. The various musculoskeletal diseases, for example, are 
considered a single disease by several authors13,14. More recently, 
considering the important impact of musculoskeletal diseases 
on health, some studies already consider conditions such as low 
back pain and osteoarthritis of other joints, for example, inde-
pendently15.
The growing burden of nonfatal diseases, injuries, and impair-
ments represents a challenge for health systems and economies9. 
It’s imperative to approach CP as an important health compo-
nent in multimorbidity and chronic stress, aiming at a global 
health improvement. The need for a better comprehension of the 

factors involved in the evolution and prognosis of MSP in the 
context of multimorbidity is evident, thus allowing for a better 
assessment when designing therapeutic strategies. 
The present study’s objective was to determine the frequency of 
MSP and multimorbidity, main symptoms and limitations in 
patients admitted to the physical therapy service.

METHODS

A cross-sectional observational study was conducted in the 
physical therapy service of the Instituto Bahiano de Reabilitação 
(IBR) of José Silveira Foundation (FJS), between August 2019 
and January 2020. The IBR serves, through the Brazilian public 
health system (Sistema Único de Saúde - SUS), patients with indi-
cations for rehabilitation referred by institutions in Bahia, Brazil, 
and is a reference of care excellence in the state.
Participants in the study included all adults over 50 years old ad-
mitted with complaints of MSP for more than 3 months, exclu-
ding those with pain originated from trauma, in a postoperative 
period of less than 3 months, and those with cognitive or sen-
sory impairment. Assessments for sociodemographic and clinical 
data were performed, as well as weight and height. The Roland 
Morris Disability Questionnaire (RMDQ) for general pain was 
applied to identify the impact of pain on 24 aspects of daily life, 
including sleep, mood, and domestic chores. This questionnaire 
was originally developed and validated in patients with low back 
pain16 and was later modified and validated for the Portuguese 
language for the use of this tool in the evaluation of patients with 
pain in general17.
Next, the Brief Pain Inventory (BPI) was applied to characterize 
the affected body regions, the intensity of pain and the degree of 
pain interference in the individual’s life, assessing the “activity” 
and “affective” dimensions18,19. This questionnaire was developed 
to capture two aspects of pain: severity and interference. It is 
recommended for studies in patients with chronic pain20 and was 
validated for use in the Brazilian population in 201119.
For the classification of multimorbidity, only 4 conditions were 
evaluated: the presence of diabetes mellitus (DM), systemic ar-
terial hypertension (SAH), low back pain and osteoarthritis in 
other regions15. Multimorbidity was defined as the coexistence of 
two or more chronic health conditions with none being the main 
one12. The list of diseases that are considered in the various stu-
dies that classify multimorbidity is greatly varied. Most authors 
consider large groups of diseases and thus multiple muscu-
loskeletal diseases are computed as a single condition. More 
recently, classifications have been presented that segment the 
varied musculoskeletal diseases, which consider low back pain 
and osteoarthritis in other joints as independent conditions15. 
Therefore, given the characteristics of the study population 
and the evidence of the important impact of these multiple 
conditions on the lives of patients, this segmented classifica-
tion was chosen for the present study.
The timed-up-and-go (TUG) test was used to assess mobility, 
which quantifies the walking time at a safe and comfortable pace. 
The patient starts the test from a sitting position in a metal chair 
without arms, with the back resting on the backrest, gets up, 
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walks for a distance of three meters, turns 180 degrees, and retur-
ns to the initial position21. The test was performed twice in each 
volunteer and the mean of the two times was recorded. Several 
studies have been conducted using the TUG test to determine 
the cut-off point predictor of fall risk in different populations 
and diseases22-24.
This research was evaluated by the Human Research Ethics 
Committee of the Climério de Oliveira maternity clinic of the 
Federal University of Bahia and approved on June 15, 2019 
under opinion No. 3.394.021, CAAE 15185019.4.0000.5543. 
The original text followed the recommendations of The Streng-
thening the Reporting of Observational Studies in Epidemiology 
(STROBE) statement25.

Statistical analysis
These data were organized into tables and described using des-
criptive and summary statistics. Associations between scales were 
assessed using the Mann-Whitney test. A level of significance of 
5% and power of 80% was set for the use of the statistical tests. 
Data were analyzed using the Statistic Package for Social Science 
SPSS® version 27.0.

RESULTS 

Sixty-two patients participated in the study, 89% (n=55) were 
women with a median age of 67 years (IQR: 62-72), 57% (n=38) 
were unemployed and 26% (n=16) lived alone. The median 
body mass index (BMI) was 28.4 (IQR: 26.3-32.2), with 81% 
(n=50) overweight or obese and 37% (n=23) obese. 29% (n=18) 
had DM and 71% (n=44) had SAH. About 96.8% (n=60) of 
patients were classified as having multimorbidity15.
Participants reported a median of 7.5 years (IQR: 3-15) lived with 
MSP. All patients had at least one month of admission and re-
ported previous physical therapy elsewhere, and 90.32% received 
physical therapy intervention for more than six months. Regar-
ding areas of pain, the BPI scale showed that participants had a 
median of 7 (IQR: 4-8) pain areas, reporting up to 13 pain areas. 
The intensity of the worst pain experienced in the past 24 h 
presented a median of 8 out of a maximum of 10 [IQR: 7-9], 
and 66% (n=41) of individuals scored this pain as severe (8 to 
10/10). The median pain at the time of assessment was 5/10 
(IQR: 0-6), and 19% (n=12) of patients were pain-free at the 
time of assessment. The following pain areas were the ones most 
frequently reported: knees (87%, n=54) (both (68%, n=42) or 
one of them (19%, n=12)), and low back (87%, n=54). The 
main areas reported as the site of the worst pain were knees 
(40.3%, n=25) and the lower back (38.7%, n=24), which in 
general was perceived in the lower limbs (52%, n=32). 69% 
(n=43) of the patients reported continuous use of pain drugs 
at the time of the interview. 29% (n=18) of the participants 
reported a fall in the last year (Table 1). Among those who fell 
only 77% were older adults, and the median time to perform 
the TUG test, which assesses functional mobility, was 14.13 
seconds [IQR 12.3-15.9] (Table 2).
In the evaluation of pain interference in aspects of the indi-
vidual’s life through the BPI interference domain (BPIi), the 

median of general interference was 5.7 (IQR 3.7-7.1), in the 
“activity” dimension the median was 6.3 (IQR: 4.3-7.8) and 
in the “affective” dimension the median was 4.5 (IQR: 2.0-
7.0). In the evaluation of the level of disability through the 
RMDQ, the median score was 16 (IQR 11-20) (Table 2). 
The RMDQ score showed no association with the variables 
studied. However, significantly higher scores were obtained 
in those with low back pain (17 vs. 6; p=0.024) when com-
parison to neck pain. Larger but non-significant differences 
were observed in the hip (11 vs. 6; p=0.233), knee (15 vs. 6; 
p=0.079), and ankle and foot (20 vs. 6; p=0.094) when com-
pared to neck pain (Table 3).

Table 1. Clinical and demographic characteristics of patients aged 50 
years or older undergoing physiotherapy treatment for musculoskele-
tal pain in a reference center in the city of Salvador

Variables

Age (years) – med (IQR) 67 [62-72]

Female gender – n (%) 55 (88.7%)

Stratified BMI – n (%)

   Normal 12 (19.4%)

   Overweight 27 (43.5%)

   Obesity 23 (37.1%)

Diabetes mellitus – n (%) 18 (29%)

Hypertension – n (%) 44 (71%)

Living alone – n (%) 16 (25.8%)

Not working – n (%) 38 (57.1%)

Income – med (IQR) 1898 (999-2.600)

   Up to 1.000 – n (%) 22 (35.5%)

   1.001 to 2.000 – n (%) 20 (32.3%)

   > 2.000 – n (%) 20 (32.3%)

Number of painful areas – med (IQR) 7 (4-8)

Painful areas most frequently reported – n (%)

   Knees 54 (87%)

   Lumbar 54 (87%)

   Shoulders 34 (54.8%)

   Ankles and feet 27 (43.5%)

   Cervical 26 (41.9%)

   Hips 21 (33.9%)

Main painful region – n (%)

   Knees 25 (40.3%)

   Lumbar 24 (38.7%)

   Cervical 6 (9.7%)

   Hip 5 (8.1%)

   Ankle and foot 2 (3.2%)

Intensity of the worst pain in the last 24h – 
med (IQR)

8 (7-9)

Years lived with musculoskeletal pain – 
med (IQR)

7.5 (3-15)

Continuous use of analgesics – n (%) 43 (69.4%)

Presence of multimorbidity – n (%) 60 (96.8%)

Occurrence of falls in the last year – n (%) 18 (29%)
BMI = body mass index; med = median; IQR = interquartile range.
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Table 2. Questionnaires and functional scale scores of patients 
aged 50 years and older in physiotherapy treatment for musculos-
keletal pain

Measuring tools Median 
(interquartile range)

Roland Morris Disability Questionnaire 
for general pain

16 (11-20)

Brief Pain Inventory - Interference on 
the “activity’’ domain

6.3 (4.3-7.8)

Brief Pain Inventory - Interference on 
the “affective’’ domain

4.5 (2-7)

Brief Pain Inventory - Interference (ge-
neral score)

5.7 (3.7-7.1)

Timed-up-and go test 14.13 (12.3-15.9)

Table 3. Roland Morris Disability Questionnaire scores medians for 
pain in general (RMDQ) and Brief Pain Inventory (BPIi) according to 
main pain and comparison of pain sites with neck pain in patients 
50 years or older in physiotherapy treatment for musculoskeletal pain

RMDQ IBDi

Main pain M (II) P 
value*

M (II) P 
value*

Cervical 6 (4-15) 4,36 (2,57-6,14)

Hip 11 (10-18) 0,233 4,57 (4,43-5,29) 0,715

Knees 15 (10-21) 0,079 6,21 (3,36-7,57) 0,391

Lumbar 17 (15-19) 0,024* 5,29 (3,57-7,79) 0,452

Ankle and foot 20 (17-23) 0,094 6,29 (6,14-6,43) 0,241

* Comparison of medians (M) and interquartile range (II) of the Roland Morris 
Disability Questionnaire values for general pain (RMDQ) and interference do-
main of the Brief Pain Inventory (IBDi) for the reported main area of pain and 
comparisons with cervical pain. * p<0,05.

DISCUSSION
 
Chronic MSP of non-traumatic origin in multiple body areas was 
very frequent in adults older than 50 years. Chronic pain is consi-
dered a maladaptive phenomenon26 and more than a comorbidity, 
being currently considered a health condition in its own right7. As 
identified in the present study, the literature associates the female 
gender with chronic pain, besides other sociodemographic factors, 
such as advanced age, low socioeconomic status, work situation, oc-
cupational factors and history of abuse or violence7. The report of 
pain intensity in the 24 hours prior to the interview was alarming 
(8 - 10/10) being pointed out as the reason for the continuous use 
of painkillers by 69.4% of the participants. However, at the time of 
the assessment, a lower pain intensity was identified (5/10) and 19% 
of patients reported reported being painless. It is likely that this dif-
ference is associated with the time of day because other studies have 
found that pain worsens at night when lying down due to fatigue27. 
Other factors that can influence the perception of pain are con-
textual, such as the patient being in the rehabilitation place, re-
ceiving attention and care, or even for having left home and, in 
several cases, being the only moment of distraction and social 
interaction4,28. This finding also highlights the importance of ca-
refully evaluating the history of the patient with CP to correctly 
design the therapeutic plan, so that the absence of pain at the 
time of assessment is not a determining factor.

The number of painful areas pointed out by the patients (up to 
13) is worrisome, because it is known that in individuals with 
several painful conditions, anxiety, depression and catastrophic 
thoughts are associated with CP and worse prognosis7. A retros-
pective study with information from more than 100 million pa-
tients in the United States observed that the mean number of 
pain diagnoses per patient was 2.7 (SD: 1.3)29. This difference 
is possibly due to population and socioeconomic characteristi-
cs, such as the multimorbidity character present in this group 
(96.8%), considering only the conditions: low back pain, os-
teoarthritis, hypertension, and DM. Hypertension was the most 
frequent comorbidity present in the participants (71%). Other 
studies point out that the prevalence of multimorbidity can be 
up to 100%30 in similar populations and is associated with redu-
ced functionality and high mortality13.
One of the most frequently reported pains (87% of the sample) 
was low back pain, similar to what has been reported in other stu-
dies with prevalences of up to 75%31. Low back pain is a public 
health problem among “working-age” adults worldwide and its 
prevalence and incidence increase with aging9. Low back pain was 
the leading cause of “years lived with disability” (YLD) in 126 of 
the 195 countries and territories studied, a worrisome situation 
given its association with loss of functional capacity and work ca-
pacity9. In Brazil, low back pain is the leading cause of YLD, ac-
cording to estimates from the GBD study32. In Canada, low back 
pain is among the five main complaints in emergency services33. 
The prevalence of low back pain in the general population is 
estimated to be up to 20%, and is more frequent in males34. 
In individuals older than 65 years, the prevalence was close to 
65%35. Some characteristics such as aging, high intensity of phy-
sical activity, high load on the spine, stooping and twisting of the 
spine have been described as risk factors for developing chronic 
low back pain34.
Osteoarthritis (OA) in more than one joint was present in 
98.4% of the participants, and the knee joint was the most affec-
ted (87%). OA is the most common chronic joint disorder and 
the leading cause of joint pain, loss of function, and disability 
in adults26. In general, it is the second most prevalent muscu-
loskeletal disorder9, affecting 34% of individuals over 65 years26 
and up to 80% of the population over 75 years old, mainly in 
the knees36. The high physical load at work has been shown to 
be the main occupational risk factor for developing OA in se-
veral anatomical regions36. Other factors for OA include knee-
ling, climbing stairs regularly, bending over, and repetitive mo-
vements37. It has been observed that patients eventually reduce 
their participation in activities as an attempt to avoid triggering 
pain episodes26. The type of OA pain classified as intense had a 
greater impact on the quality of life of OA patients than constant 
pain, albeit of lesser intensity26.
The assessment of the degree of interference of CP in the perfor-
mance of activities and in affective aspects of life was similar (6 
and 5/10). Similarly, the literature describes that many patients 
with CP have clinically significant depressive symptoms, as well 
as low self-reported quality of life scores38.
According to the RMDQ assessment, low back pain as the main 
pain was the most disabling. These findings are also supported 
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by the literature, since low back pain is one of the main causes 
of years lived with disability, related to reduced functional and 
working capacity9. The negative effects of pain on mood, social 
participation and recreational activities, as well as sleep have also 
been documented26, which corroborates the present findings of 
disability levels (median 16/24 in the RMDQ) and the degree of 
interference of pain in the patients’ life activities.
The present study pointed out that 71% of the individuals had a 
TUG test time above the cut-off point for fall risk for the older 
adults (12.47 seconds), and 35.5% above the cut-off point for 
frail older adults (15 seconds), according to the national literatu-
re24. According to a recent systematic review and meta-analysis, 
the presence of pain in several body areas is related to a risk factor 
for future falls in older adults living in the community (non-
-institutionalized)39, highlighting the need of awareness about 
this risk and the implementation of prevention strategies. It is 
noteworthy that 29% of the patients who were evaluated have 
already reported the occurrence of a fall in the previous year, but 
only 77% of them are older adults, which leads us to conclude 
that the health condition of these non-older adults who have 
presented falls is deteriorating at an early age. 
There are reports in the literature that BMI impacts the perfor-
mance of functional tests40, but this association was not observed 
in this sample. The implementation of exercise programs for in-
dividuals presenting multimorbidity is extremely important due 
to the broad benefits of exercise on health, and good results are 
reported, however, it requires more care41.
According to literature data, individuals living in areas with greater 
economic deprivation are more likely to present multimorbidity, 
and the presence of a mental health disorder is strongly associated 
with higher numbers of physical health conditions13. The predo-
minance of women in this sample also corroborates findings in the 
literature which noted that women tend to report MSP in multiple 
sites more than men38. There are reports of an association between 
the number of health conditions and the occurrence of falls42, and, 
in this sense, an association between the number of painful areas 
and the occurrence of falls in the last year we observed (p<0.003). 
Patients presenting multimorbidity are more likely to use multi-
ple drugs, which is common in the older adult population, and 
may result in adverse events43, such as increased risk of falls44. The 
context of multimorbidity complicates the clinical management 
of the patient because a drug for one health condition may be 
harmful to the other health condition, meaning that following 
the guidelines for each condition may not be the best therapeutic 
strategy43. This is a challenge for a health system organized for 
individual diseases and not for multimorbidity13.
The study draws attention to the association of CP and mul-
timorbidity. In individuals older than 65 years, there is a high 
prevalence of multimorbidity, and 94% of these patients have 
more than two health conditions14. The low prevalence of speci-
fic combinations of multimorbidity and the high prevalence of 
associated psychiatric and social problems added to the overall 
complexity of multimorbidity results in the difficulty to per-
form controlled and prospective studies14, which represented a 
limitation also in the design of the present study. Besides the 
potential limitation of this study regarding the heterogeneity in 

the context of multimorbidity, there is also the fact that not all 
participants had similar durations of physical therapy treatment, 
which could condition the present findings.
Nevertheless, chronicity of symptoms was a common factor, 
and was reinforced by the report that over 90% of the subjects 
had been under physiotherapy treatment for over 6 months, and 
with persistent symptoms, justifying inclusion for final analysis. 
These patients presenting multimorbidity are further affected by 
being assisted by a complex and fragmented healthcare system, 
structured to treat diseases and not people45. A systematic re-
view highlights the difficulty in obtaining improvement in cli-
nical outcomes in this population, but focusing on functional 
difficulties in a case of multimorbidity could be more effective46. 
Furthermore, the living conditions of each individual determine 
how they cope with their health condition47. Coping can be defi-
ned as the cognitive efforts and behavioral practices developed by 
the individual in situations considered as stressful. In individuals 
with CP (not related to cancer), coping can be influenced by bio-
logical, psychological, and sociocultural factors47, which can be 
barriers or facilitators48. The literature highlights that in patients 
with CP there are reports of dissatisfaction with the current treat-
ment in two thirds of the affected patients and the persistence of 
CP for years7, bringing to light the fundamental importance of 
the search for more efficient analgesic therapeutic strategies and 
the implementation of longitudinal and continuous therapeutic 
interventions.
The present study described the findings of a population with CP 
and multimorbidity composed mostly of hypertensive, overweight 
women and with a high number of painful areas, a scenario that 
interferes with the affectivity and life activity of these individuals. 

CONCLUSION

A continuous effort is needed to study, identify, and understand 
the multiple factors involved in chronic and diffuse MSP and 
multimorbidity in order to provide better interventions for these 
patients. A focus on approaching the complexity of multimor-
bidity, including the management of the intensity of the most 
important pain, improvement of functional capacity, and using 
strategies to minimize risk of falls, is critical.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Photobiomodula-
tion (PBM) is an important therapeutic tool for inflammatory 
process modulation. In this study, the anti-inflammatory and 
analgesic effect of two different energies and two different wa-
velengths (660 nm and 830 nm) were investigate and compared 
through the model of carrageenan-induced paw edema in mice.
METHODS: Male Swiss mice, 36 animals (n=6 animals/group) 
were divided into six groups: Group 1 (saline-control), Group 
2 (carrageenan), Group 3 (carrageenan + laser 660 nm, 5.88 J), 
Group 4 (carrageenan + laser 660 nm, 2.94 J), Group 5 (carra-
geenan + laser 830 nm, 5.88 J), and Group 6 (carrageenan + laser 
830 nm, 2.94 J). PBM was applied 1h after the carrageenan in-
jection which induced paw edema and hyperalgesia, which were 
measured by means of a plethysmometer and by flicker test using 
a water bath at 38ºC (±0.5ºC), respectively. Left paws of mice 
injected with carrageenan exhibited local edema that persisted 
for up to 6h after its administration. All animals were evaluated 
before, 1, 2, 3, 4, and 6 h after the injection of carrageenan.

Effect of photobiomodulation therapy (660 nm and 830 nm) on 
carrageenan-induced edema and pain behavior in mice
Efeito da terapia por fotobiomodulação (660 nm e 830 nm) no comportamento da dor e edema 
induzidos por carragenina em camundongos
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HIGHLIGHTS
• The present study demonstrated that PBM was effective in minimizing pain and edema in 
the acute inflammatory process in an experimental model.
• The 830 nm wavelength (5.88 J energy) was more effective in improving edema in the 
acute inflammatory process in an experimental model.
• In pain analysis, the energy of 2.94 J was more effective regardless of the wavelength used 
in the acute inflammatory process in an experimental model.
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RESULTS: PBM, specially the 830 nm wavelength with 2.94 J 
of energy, reduced the paw edema induced by carrageenan. In 
addition, the 660 nm wavelengths (5.88 J / 2.94 J) and 830 nm 
(2.94 J) inhibited thermal hyperalgesia induced by carrageenan 
after 4 h of paw injection.
CONCLUSION: There was evidence that the PBM 830 nm 
(2.94 J) produced a more pronounced anti-inflammatory effect, 
while the 660 nm (5.88 J / 2.94 J) energy laser was more effective 
to inhibit the hyperalgesia response induced by the carrageenan 
injection.
Keywords: Edema, Hyperalgesia, Inflammation, Low level laser 
therapy, Pain.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A fotobiomodulação (FBM) 
é uma importante ferramenta terapêutica para modulação dos 
processos inflamatórios. Neste estudo, investigou-se o efeito an-
ti-inflamatório e analgésico de duas energias e dois comprimen-
tos de onda diferentes (660 nm e 830 nm) através do modelo de 
edema de pata induzido por carragenina em camundongos.
MÉTODOS: Trinta e seis camundongos Swiss machos (n=6 ani-
mais/grupo) foram divididos em seis grupos: Grupo 1 (controle 
salino), Grupo 2 (carragenina), Grupo 3 (carragenina + laser 660 
nm, 5,88 J), Grupo 4 (carragenina + laser 660 nm, 2,94 J), Gru-
po 5 (carragenina + laser 830 nm, 5,88 J) e Grupo 6 (carragenina 
+ laser 830 nm, 2,94 J). A FBM foi aplicada 1h após a injeção 
de carragenina que induziu o edema de pata e a hiperalgesia tér-
mica, os quais foram medidos por meio de um pletismômetro e 
pelo flicker test em banho-maria a 38ºC±0,5ºC, respectivamente. 
As patas esquerdas injetadas com carragenina apresentaram ede-
ma local que persistiu por até 6h após sua administração. Todos 
os animais foram avaliados antes, 1, 2, 3, 4, e 6 horas após a 
injeção de carragenina.
RESULTADOS: A FBM, principalmente o comprimento de 
onda 830 nm com 2,94 J de energia, reduziu o edema de pata 
induzido pela carragenina. Além disso, o comprimento de onda 
660 nm (5,88 J / 2,94 J) e o 830 nm (2,94 J) inibiram a hipe-
ralgesia térmica induzida pela carragenina após 4h da injeção 
na pata. 
CONCLUSÃO: Evidenciou-se que a FBM 830 nm (2,94 J) 
produziu efeito anti-inflamatório mais pronunciado, enquanto 
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o laser de 660 nm (5,88 J / 2,94 J) de energia foi mais eficaz 
para reduzir a resposta de hiperalgesia induzida pela injeção de 
carragenina.
Descritores: Dor, Terapia a Laser de baixa intensidade, Edema, 
Hiperalgesia, Inflamação, Carragenina. 

INTRODUCTION 

Inflammation is an initial physiological phenomenon unleashed 
during the loss of homeostasis due to lesions and infections. This 
phenomenon initiates by innate immune response that recogni-
zes the damaged and pathogens cells. The acknowledgment of 
pathogenic microorganisms is essential to initiate immune res-
ponses, such as inflammatory processes mediated by pattern re-
cognition receptors (PRRs), which identify molecular structures 
that are broadly shared by pathogenic agents, known as patho-
gen-associated molecular patterns (PAMPs)1-3. 
The induction of the inflammatory process produces edema on 
mice paw. In the inflammation, there is a loss of balance between 
hydrostatic and osmotic pressure, with output of proteins from 
the blood vessels, and increase of extracellular osmotic pressure, 
causing the outflow of fluids from the vessels to the interstice, 
thus, contributing to edema formation4. Thereby, there are a 
variety of stimulus to induce migration of polymorphonuclear 
cells and consequent inflammatory acute processes on mice paw, 
such as the carrageenan, which is used to induce inflammation 
in animals; this stimuli act as an algogenic substance in animal 
paws causing inflammatory response with consequent cellular 
migration and hyperalgesia3-7. 
The injection of carrageenan provokes the inflammatory pro-
cess and consequent edema formation, increasing tissue volu-
me, and exacerbating the sensibility to thermal and mechanical 
stimulus8-11. There are different mediators involved on the in-
flammation, such as histamine, serotonin (5-HT), and brady-
kinin (BK), which are the first detectable mediators during the 
initial phase on carrageenan-induced paw inflammation. Pros-
taglandins (PG), produced through cyclooxygenase (COX), 
are involved in the increase of vascular permeability, and are 
detectable mainly during the late phase of the inflammatory 
process. Moreover, local and/or systemic inflammation is asso-
ciated with up regulation of pro-inflammatory cytokines, such 
as TNF, IL-1, and IL-612-15. 
In experimental studies, the use of carrageenan establishes a sim-
ple animal model for evaluation of pain and edema on the site 
of the acute inflammation, with slight lesion or damage to the 
inflamed tissue. This experimental model provides variation of 
different therapeutic and pharmacological resources, with the 
objective of minimizing the inflammatory process6,7,13-18.  
Electrophysical resources, as the photobiomodulation thera-
py (PBMT), are being largely used in research on different 
experimental models, such as tendons, peripheral nerve, 
cutaneous tissue, bones, and muscles19-24. Moreover, they are 
being applied for the treatment of acute inflammatory proces-
ses, and ensuing resolution of the acute edema5,6,25-30. The pro-
tective effects of PBM are associated with different actions, 
such as: i) increase of local micro-circulation and stimulation 

of angiogenesis; ii) vasodilation; iii) down regulation of pro-
-inflammatory mediators, like PGE2; iv) modulation of inna-
te and adaptive immune cells; v) antioxidant effects; and vi) 
healing and tissue repair31. 
The authors32-34 describe that the modulation of pain and ede-
ma can be based on the mechanisms of action of PBM in the 
inflammatory process, decreasing nerve conduction (afferent im-
pulses) and action on proinflammatory cytokines, causing pain 
improvement and edema caused by the inflammatory process.
Study35 used PBMT for the reduction of TNF-α in acute 
lung lesion. Authors observed that laser reduced expression of  
TNF-α. In the bibliography review manuscript conducted in 
another study36, laser modulates the inflammatory process in a 
dose-dependent way. The authors5,6 conducted two researches 
comparing 660 nm and 684 nm lasers in the inflammatory pro-
cess induced by carrageenan injection on mice paw, showing the 
improvement of edema and reduction of cytokines levels. 
Most articles use visible PBM for the treatment of the acute in-
flammatory process5,25,37-41, and few articles use near infrared and 
infrared PBM42-44. The 808 nm PBM in experimental models 
of acute inflammatory process in the temporomandibular joint 
of rats was described in a recent research43, which observed the 
ability to modulate the inflammatory process by reducing pro-
-inflammatory cytokine levels. Authors45 demonstrated the ac-
tion of PBM on mRNA in a model of paw edema in rats and 
the research carried out by the study42 used 830 nm PBM in 
acute edema of the paw of rats. The authors observed a modula-
ting effect of PBM in the inflammatory process of the evaluated 
animals. In another study24, the authors described the action of 
PBM on edema and pain in a model of complex reaction type 1 
pain syndrome. The authors demonstrated improvement in the 
variables evaluated in the study.
The use of PBM to modulate the acute inflammatory process 
has been studied, with greater use of the visible wavelength, but 
there are still several questions that need to be answered such 
as: investigating different doses to provide better results in this 
research model and carry out further studies with near-infrared 
and infrared wavelengths32. Therefore, the present study was de-
signed to investigate and compare the effect of two different wa-
velength and two energies of the PBMT during acute inflamma-
tory process on mice paw. 

METHODS 

Thirty-six male Swiss mice (30-40 g) were used in the pre-cli-
nical experiments. Mice were obtained from Federal University 
of Santa Catarina, in Florianópolis, and kept at the Araranguá 
Campus during experimental protocols. The mice were kept in 
groups of four to six animals per cage, maintained under con-
trolled temperature (22 ± 2°C) and humidity (60-80%), with a 
12 h light/dark cycle (lights on at 7:00 am) and were given free 
access to food (Puro Trato®, Santo Augusto, Rio Grande do Sul, 
Brazil) and water. All procedures used in the present study follo-
wed the “Principles of laboratory animal care” (NIH publication 
no 85-23) and were approved by the Animal Ethics Commit-
tee of UFSC (CEUA-UFSC, protocol number PP00956). The 
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ARRIVE (Animal Research: Reporting of In Vivo Experiments) 
checklist was used.
The group size was calculated based on previous experiments 
performed in the laboratory, thus, a convenience sample with 36 
animals was used, a minimum number necessary to demonstrate 
consistent data.
Interventions were performed by researcher 1 and evaluations 
were performed by researcher 2, blinded to the group, both trai-
ned before the beginning of data collection. Data analysis and 
processing were performed by researcher 3, also blindly. 

Experimental groups 
The study was performed with 36 mice randomly divided into 
six groups through a draw by sealed envelope, with 6 animals in 
each, named as Group 1: saline-control; Group 2: carrageenan; 
Group 3: carrageenan + laser 660 nm, with 5.88 J of energy; 
Group 4: carrageenan + laser 660 nm, with 2.94 J of energy; 
Group 5: carrageenan + Laser 830 nm, with 5.88 J of energy; 
and Group 6: carrageenan + Laser 830 nm, with 2.94 J of energy. 
All procedures were performed on the plantar region of the mi-
ce’s left hind paw, and PBM was performed 1 hour after carra-
geenan administration. All animals from PBM underwent punc-
tual technique with contact on the plantar region of the left hind 
paw. The choice for the effective dose of the laser was based on 
pilot experiments (data not shown) or on previous data described 
in the literature5,36. In the animals of Group 1 (control), only 
saline substance was administered in the plantar region of the 
left hind paw.

Edema induction 
To induce acute the inflammatory process, animals received an 
injection of λ-carrageenan (2.5%) in 50 µL of saline solution 
(0.9% NaCl) on the subcutaneous regions of the plantar surface 
of the left hind paw46. 

Edema and hyperalgesia evaluation 
Animals were acclimatized for 30 min before behavioral tes-
ting, and to determine the basal edema and thermal thresholds 
all the groups were evaluated before inflammation induction. 
Acute edema on animal’s left hind paw was induced by intra-
-plantar carrageenan injection, was analyzed by plethysmogra-
phy and demonstrates volume referent to edema on the ani-
mal’s left hind paw. 
Edema was measured via plethysmography (Model 7150™, Ugo 
Basile, Varese, Italy) before, 1, 2, 3, 4, and 6 h after the injection 
of carrageenan. Data were expressed in milliliters (mL) of water. 
With the immersion of the animal’s paw in the plethysmometer, 
the movement of water occurs, thus, the millimeters of water 
displaced are quantified.
Thermal hyperalgesia evaluation was performed by flicker test 
using a water bath at 38ºC (± 0.5ºC) and it was quantified in 
seconds. In the thermal hyperalgesia test, the quantification of 
seconds started with the immersion of the animal’s paw in the 
water and ended when the animal moved its paw in an attempt 
to get it out of the water. Data collection occurred at the same 
intervals cited to measure edema.

Photobiomodulation  
The equipment Gallium Aluminum Arsenide (GaAlAs, Ibramed 
Medical Equipment™, Amparo, São Paulo, Brazil) diode laser, 
emitting 830 nm of wavelength, was used in this study, likewi-
se the Aluminum, Gallium, Indium, and Phosphorus (AlGaInP, 
Ibramed Medical Equipment™, Amparo, São Paulo, Brazil) diode 
laser, transmitting 660 nm of wavelength, both with continuous 
bundle. Table 1 shows the description of parameters utilized.  

Table 1. Photobiomodulation parameters used in this study.

Laser 
parameters

Energy (J) Irradiation 
time (s)

Bean area 
(cm2)

Potency 
(mW)

Group 3 
(660 nm)

5.88 196 0.06 30

Group 4 
(660 nm)

2.94 98 0.06 30

Group 5 
(830 nm)

5.88 196 0.11 30

Group 6 
(830 nm)

2.94 98 0.11 30

J = Joule; s = seconds; cm2 = square centimeters; mW = miliwatts.

The dose of 5.88 J and the use of the wavelength of 660 nm 
was based on the study40. For comparison, another wavelength of 
830 nm was used, and another energy, 2.94 J, was used with the 
same power in the two probes, as described in table 1.

Statistical analysis
Data from the groups was analyzed using GraphPad Prism 6 
(GraphPad Software, Inc. La Jolla, CA, USA). Before the analy-
sis of each group, the normality on the data distribution was 
observed using the Shapiro-Wilk test. Results are representative 
of one or two independent experiments. A statistical comparison 
of data was performed by one- and two-way ANOVA followed 
by the Bonferroni post hoc test, depending on the experimental 
protocol. Value p<0.05 and 0.001 were considered significant.

RESULTS 

Effect of photobiomodulation on paw edema induced by car-
rageenan 
Paw edema induced by carrageenan was compared with the sa-
line control group, left paws of mice injected with carrageenan 
exhibited local edema (Figure 1a) that persisted for up to 6 h 
after its administration. Relevantly, the application of PBM, par-
ticularly the 830 nm laser with 2.94 J of energy, reduced the paw 
edema induced by carrageenan (Figure 1a), with inhibition of 
60.1% in Σ 1 – 6 h (F (5.28) = 60.98), after carrageenan injec-
tion when compared to control group, based on the area under 
the curve (AUC) (Figure 1b). However, treatment with 660 nm 
and 830 nm laser (5.88 J of energy) failed to inhibit edema in-
duced by the carrageenan injection (Figure 1).
Animals were treated with 660 nm (5.88 J or 2.94 J of energy) 
or 830 nm (5.88 J or 2.94 J of energy) laser, 1 h after injection 
of carrageenan (2.5%, 50 µL, i.pl.) (a). Area under the curve 
(AUC) between Σ1 – 6 h after carrageenan injection (b). The re-
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Figure 1. Effect of photobiomodulation on paw edema induced by carrageenan in mice
I.pl. = intrapleural; LLLT = low level laser therapy; pl. = pleural; * = p<0.0001 versus the control group except when compared with Group 6; # = p<0.050 versus the 
saline and G6 groups. (two-way ANOVA followed by Bonferroni post hoc test).
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Figure 2. Effect of photobiomodulation on thermal hyperalgesia indu-
ced by carrageenan in mice
I.pl. = intrapleural; LLLT = low level laser therapy; pl. = pleural; * = p<0.050 
versus the control group; # =  p<0.050; # # = p<0.002 versus the carrageenan 
group; ** = p<0.0002 vs. the 830 nm PBM (5.88 J) group (one-way ANOVA fol-
lowed by Bonferroni post hoc test).

sults are expressed as mean ± Standard Error of the Mean (SEM), 
n = 6 animals per group. 

Effect of photobiomodulation on thermal hyperalgesia indu-
ced by carrageenan 
As expected, the carrageenan application on the plantar surface 
of the hind paw of the animals increased paw withdrawal latency 
to heat stimulus when compared to control group (Figure 2). 
The results depicted in figure 2 shows that the 660 nm PBM 
(5.88 J or 2.94 J of energy) and 830 nm PBM (2.94 J of energy) 
inhibited thermal hyperalgesia induced by carrageenan after 4 h 
of paw injection (F (5.26) = 7.59, figure 2). Adversely, treatment 
with 830 nm laser (5.88 J of energy) was not effective (Figure 2). 
Importantly, animals subjected to 660 nm PBM (5.88 J or 2.94 
J of energy) exhibited significant improvement in thermal hype-
ralgesia when compared with those subjected to 830 nm PBM 
with 5.88 J of energy (Figure 2).
Animals were treated with 660 nm (5.88 J or 2.94 J of energy) 
or 830 nm (5.88 J or 2.94 J of energy) laser, 1h after injection 
of carrageenan (2.5%, 50 µL, i.pl.). Thermal hyperalgesia was 
assessed through water bath at 38ºC ± 0.5ºC – was evaluated 4 
h after carrageenan injection. The results are expressed as mean ± 
SEM (n = 6 animals per group).

DISCUSSION 

In agreement with the anti-inflammatory and analgesic effects 
that have been previously observed in the present work, PBM 
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inhibited inflammation and pain during acute inflammatory 
response47. Additionally, the study compared the effects of two 
different wavelengths of PBM laser in the resolution of acute 
inflammatory process on mice paw. 
Different studies in the literature use animal models as tools 
for better understanding of the inflammatory responses, such 
as paw edema5,6,46, pulmonary lesion29,35, osteoarthritis mo-
dels48,49, skin lesion models23,50 and inflammatory skeletal 
muscle disorder models30. Hence, to study the role of PBM in 
the inflammatory process, the carrageenan-induced paw ede-
ma in mice was used, which induces inflammatory responses, 
including edema formation, neutrophil infiltration, and the 
development of hyperalgesia. 
Moreover, carrageenan injection into the rodent paw induces 
edema that develops in the first 6h up to 24h. This inflammatory 
response is mainly mediated by histamine, and by an increasing 
synthesis of PGE2, following peripheral release of nitric oxide 
(NO), TNF, IFN-y, and IL-1, which have been shown to induce 
iNOS in a variety of cells5,7,47. 
Thus, the authors51,52 suggest that there may be a differentia-
ted action in the activation of metabolic cascades involving 
the action of different red and near infrared wavelengths, cau-
sing some changes such as: modulate the levels of pro and 
anti-inflammatory cytokines, modulatory action on periphe-
ral nerve stimuli, in addition to causing differentiation, mi-
gration and cell proliferation. In the present study, different 
manifestations can be observed when the wavelengths of 660 
nm and 830 nm are evaluated. In the assessment of edema, 
PBM near infrared with lower energy obtained better results, 
however, when observing the red PBM, the best results were 
in relation to hyperalgesia.
Although low level PBM is used to treat inflammatory process 
on animals, a consensus between the parameters and wavelength 
utilized was still not observed. The present study compares two 
wavelengths (660 nm and 830 nm), visible and infrared, respec-
tively, both with continuous bundle, with energy of 5.88 J in 
accordance to the author5 and 2.94 J according to the author53 
which showed that anti-inflammatory effects of the laser can be 
reached within a therapeutic window of 0.6 to 9.6 J of total ener-
gy emitted26-30. 
The study24 demonstrated that laser (650 nm) inhibited in-
flammatory response through release of adrenal hormones. Ac-
cording to the study27, 780 nm laser with dose of 0.4 J decreased 
the inflammatory process, down regulated TNF level, however 
no alteration in IL-6 expression was observed. Also of interest 
are the results from the same group showing that the laser bloc-
ked IL-6 and TNF levels during a model of lesion by incision in 
mice’s skin26. 
Authors5,6 showed that the peak of edema is at the second hour 
after induction and observed the improvement of the volume 
of the animals’ paw 4h after edema induction and 3h after laser 
application with 660 nm and 685 nm of wavelength. Likewise, 
they observed the decrease of TNF with application of PBM. 
Authors42 observed that the peak of edema was established at 
the third hour after the induction, and observed edema reduc-
tion after 6h, corroborating the study45, which detected the 

peak of edema 4h after carrageenan injection, and the study35, 
which reported up regulation of TNF level four hours after 
edema induction. 
The studies5,6 showed that 5.88 J of energy with visible laser inhi-
bited edema in the hind left paw of the animals. Furthermore, 
the same report did not show significant difference between wa-
velength with 5.88 J of energy. By analyzing Group 6 (laser of 
830 nm, with 2.94 J of energy), it’s possible to conclude that this 
treatment had higher efficacy for edema when compared to other 
groups, corroborating previous reports25,47,42, which used energy 
emission of 2.04 J, 0.96 J, and 1.0 J respectively, obtaining im-
provement in the animals’ paw edema.
Authors47 refer that PBM enhances the pain induced in the ani-
mal’s paw. These authors utilized wavelength of 632.8 nm and 
accomplished positive results, increasing pain threshold, mat-
ching the present study’s data that show improvement in ther-
mal hyperalgesia of the animals treated with PBM, which was 
statistically different from the other groups. In the systematic 
review36, the therapeutic window for pain relief is 5.0 J to 19.5 
J, corroborating Groups 3 and 5 of the present study. However, 
Group 4, with energy inferior to the observed in the review36, 
also achieved positive results, minimizing animal’s hyperalgesia. 
Accordingly, it can be inferred that improvement of edema and 
hyperalgesia in animals can be explained by the PBM action of 
the laser in the inflammatory process25. 
The limitations found in the present study were the lack of analy-
sis of inflammatory and anti-inflammatory mediators, which 
could better answer the effects related to the hyperalgesia impro-
vement with a major energy and the edema improvement with 
lower energy. Thereby, new studies should be performed to better 
elucidate this question. 
The present study highlights the effects of PBM and brings im-
portant data on the use of the 830 nm wavelength, improving 
edema volume, and 660 nm wavelength, with better results for 
thermal hyperalgesia. Regarding the existing gap, the present stu-
dy brings an important point about the use of an energy of 2.94 
J, obtaining better results when compared to twice that energy 
and with the same power in both devices.
Altogether, the data suggest that PBM was efficient to improve 
edema and hyperalgesia in mice. Moreover, 660 nm laser with 
2.94 J of energy was more effective to inhibit hyperalgesia res-
ponse, while 830 nm laser with 2.94 J of energy was more ef-
fective in preventing edema formation in mice paws. Thus, it’s 
important to emphasize that, for future studies, the energy of 
2.94 J can be used in other experimental models and with diffe-
rent parameters of PBM, such as: the use of 904 nm wavelengths 
and also different powers.
Despite increased efforts by the scientific community, the avai-
lable therapies to treat these conditions have partially effective 
actions and numerous side effects, which have profound impli-
cations upon the patients’ quality of life. 

CONCLUSION

The fact that PBM was effective on carrageenan-induced edema 
and pain behavior in mice, even if in an animal model, is espe-
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cially relevant for the following treatment protocols that could 
be indicated to prevent and treat edema and inflammatory pain 
disorders. Finally, the data confirms and extends previous lite-
rature results on the anti-inflammatory and analgesic effect of 
PBM and suggests that PBM might be clinically important and 
complementary to the treatment of inflammatory diseases.
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ABSTRACT

BACKGROUND AND OBJECTIVES: In volleyball, the high 
demand for shoulder sports makes it susceptible to injuries due 
to the repetition of sporting gestures. The presence of pain in 
the shoulder can lead to the disability to perform movements 
correctly, resulting in reduced sports performance. The study ai-
med to evaluate and correlate the presence of pain and functional 
disability of the upper extremity in volleyball athletes. 
METHODS: Cross-sectional descriptive study, developed with 
30 female volleyball athletes. Functional disability was assessed 
using the Disabilities of the Arm, Shoulder, and Hand Ques-
tionnaire (DASH) and pain intensity using the Visual Numeric 
Scale (VNS). The study was conducted in an online format. The 
IBM SPSS 21.0 statistical package for Windows was used, where 
descriptive measures, Wilcoxon, and Spearman correlation tests 
were performed, adopting p≤0.05. 
RESULTS: Nineteen athletes reported mild to moderate pain to 
perform daily activities, and 21 athletes reported pain to perform 
sporting gestures, with pain being significantly more intense in 
the dominant shoulder in the spike movement (p<0.001), serve 
(p<0.001), and blocking (p=0.03). Athletes did not present func-
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HIGHLIGHTS
• Overhead movements such as serve and spike contribute to shoulder pain in volleyball 
players;
• The functional disability of the upper limbs is positively correlated with the intensity of 
pain to perform daily activities and sports;
• The kinetic-functional diagnosis is important to minimize the risk of injury, rehabilitate 
injured athletes and provide an adequate return of the athlete to sports practice.
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tional limitations in the DASH, but the opposite, outside hitter, 
and middle blocker, presented mild limitations in the DASH sport. 
There was a strong correlation between DASH and day-to-day 
pain (rs=0.79; p<0.001) and a moderate correlation between sports 
DASH and pain in the dominant shoulder in the spike (rs=0.67; 
p<0.001) and in the serve (rs=0.60; p<0.001) movements. 
CONCLUSION: Evaluated athletes presented shoulder pain, 
higher functional disability to performer the sports activity, and 
pain and functional disability were positively correlated
Keywords: Athletes, Physical functional performance, Shoulder 
pain, Volleyball.

RESUMO

JUSTIFICATIVA E OBJETIVOS: No voleibol, a alta exigência 
da articulação do ombro torna-o suscetível a lesões devido à re-
petição dos gestos esportivos. A presença de dor no ombro pode 
gerar incapacidade para executar os movimentos corretamente, 
ocasionando redução do desempenho esportivo. O estudo teve 
como objetivo avaliar e correlacionar a presença de dor e inca-
pacidade funcional de membro superior em atletas de voleibol. 
MÉTODOS: Estudo transversal, descritivo, desenvolvido com 30 
mulheres atletas de voleibol de quadra. A incapacidade funcional 
foi avaliada por meio do Disabilities of the Arm, Shoulder and Hand 
Questionnaire (DASH) e a intensidade de dor pela Escala Visual 
Numérica (EVN) de 10 pontos. A pesquisa foi conduzida no for-
mato on-line. Utilizou-se o programa estatístico IBM SPSS 21.0 
para Windows, pelo qual foram realizadas as medidas descritivas, 
o teste de Wilcoxon e a correlação de Spearman adotando p≤0,05. 
RESULTADOS: Dezenove atletas relataram dor leve a modera-
da para realizar as atividades diárias, e 21 atletas para realizar os 
gestos esportivos, sendo a dor significativamente mais intensa no 
ombro dominante em movimentos para ataque (p<0,001), saque 
(p<0,001) e bloqueio (p=0,03). As atletas não apresentaram limi-
tação funcional no DASH geral, mas no DASH esporte as opostas, 
ponteiras e centrais foram classificadas com limitação leve. Houve 
correlação forte entre DASH e dor no dia a dia (rs=0,79; p<0,001) 
e correlação moderada entre DASH esporte e dor no ombro domi-
nante no ataque (rs=0,67; p<0,001) e no saque (rs=0,60; p<0,001). 
CONCLUSÃO: Atletas avaliadas apresentaram dor no ombro, 
maior incapacidade funcional na atividade esportiva, e dor e in-
capacidade funcional estavam positivamente correlacionadas.
Descritores: Atletas, Desempenho físico funcional, Dor de om-
bro, Voleibol.
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INTRODUCTION 

Volleyball is a team sport characterized by explosive actions 
with jumps, accelerations and decelerations to perform the ele-
ments of the game such as serving, reception, lifting, attacking, 
blocking and defending, which are repetitively executed with 
strength, speed and power, demanding a lot from the muscu-
loskeletal system of its practitioners1,2. Moreover, movements 
such as serving, spiking, setting, and blocking that are perfor-
med above the head contribute to a high number of injuries in 
the shoulder region1,3.
Among the factors related to the high rates of shoulder injuries in 
volleyball are internal rotation deficit of the glenohumeral joint, 
scapular dyskinesis, altered biomechanics of the attack movement4, 
and muscle imbalance between external and internal rotators5. 
Moreover, joint anatomy, injury history, training overload, and re-
petitive movements with high stress loads make the shoulder more 
susceptible to biomechanical changes and cause instabilities6-8. 
The combination of acute and chronic shoulder injuries represents 
8% to 20% of all volleyball-related injuries8, and most of them 
are caused by repetitive strain, responsible for approximately 19% 
of all injuries that occur in this sport and result in a longer time 
away from the sport practice9. For example, the attack movement 
in volleyball is an aerial movement performed very frequently by 
professional athletes, and may be performed up to 40,000 times a 
year6. During the attack, the athlete is in the air and strikes the ball 
with the upper limb without the support of the lower limbs, which 
exposes the player’s shoulder to an excessive load, predisposing the 
risk of injuries4,6.
Among the shoulder injuries that occur in volleyball, the rotator 
cuff tendinopathy, impingement syndrome, SLAP-type injuries, 
and suprascapular nerve compression, which can lead to atrophy 
of the supraspinatus and infraspinatus muscles can be mentio-
ned10-13. At the elbow, the most common are collateral ligament 
injuries (especially the medial one), tendinitis, and, at the wrist 
and hand, scaphoid fractures, ligament injuries, dislocation, and 
finger fractures12. These injuries also contribute to the appearance 
of upper limb pain in volleyball players9,10. In addition, the presen-
ce of non-traumatic shoulder pain can be represented by low levels 
of pain for long periods, but it does not prevent the player from 
continuing his or her sports practice14.
When shoulder injuries are not properly diagnosed and treated, 
they result in longer periods of absence from training and sports 
competitions, negatively impacting the player’s performance and, 
in more severe cases, they can prematurely interrupt the athlete’s 
career. Therefore, the role of sports physiotherapy is to perform 
the kinetic-functional diagnosis, aiming to minimize the risk of 
injury, rehabilitate injured athletes and provide an adequate and 
safe return to sports practice15.
Therefore, it is important to understand the possible association 
between pain and functional disability of the upper limbs. Studies 
in the sports context showed that in master athletes with and wi-
thout rotator cuff lesions, the greater the shoulder pain, the wor-
se the shoulder function16. On the other hand, in Crossfit athletes 
with and without shoulder pain, upper limb function was inversely 
associated to pain17. Finally, preliminary evidence indicates an as-

sociation between shoulder pain and functional disability with the 
shorter pectoralis minor muscle length in women swimmers, which 
may influence scapular kinematics18. Specifically in volleyball moda-
lity, authors19 verified that athletes with rotator cuff lesions presen-
ted higher general and specific functional disability when compared 
to athletes without lesions. A study20 showed a greater functional 
disability of the upper limb in female athletes practicing volleyball, 
when compared to softball and swimming athletes, and they did 
not find a significant difference in handball athletes, considering the 
similarity of attack and throwing movements.  
A study21 evaluated 15 volleyball athletes in the juvenile category, 
associating pain by the Visual Analog Scale (VAS) and by the Di-
sabilities of the Arm, Shoulder and Hand Questionnaire (DASH), 
and identified low pain intensities and little functional limitation, 
with no significant difference in the general and specific functional 
performance related to the sport. There was also no correlation 
observed between pain during and after training and specific func-
tional performance. The association between pain and functional 
disability is predictable clinically, but in the sports context it still 
generates discussion and controversy, because the pain coping stra-
tegies adopted by athletes on a daily basis, in training and compe-
titions, are different from those of non-athletes, and are related to 
gender, time of experience, and age. 
In view of the above, the present study had as objectives: 1) to 
evaluate the functional disability of the upper limb of female vol-
leyball athletes; 2) to evaluate and compare the intensity of pain 
reported by athletes in the dominant and non-dominant shoulder 
when performing volleyball sports gestures; and 3) to verify the 
association between the intensity of pain reported in daily activi-
ties and sports gestures and the functional disability of the upper 
limb. As a hypothesis of the study, it was expected that the athletes 
would report pain when performing the sportive gestures, such as 
serve and attack, and that they would present functional limita-
tions related to the sportive activity, and that the greater the inten-
sity of pain in the shoulder, the greater the functional disability. 

METHODS

Cross-sectional study with a descriptive approach on pain inten-
sity and functional disability of the shoulder in volleyball athletes, 
based on the recommendations for observational studies (Streng-
thening the Reporting of Observational Studies in Epidemiology 
- STROBE)22. 
A convenience sample was selected, consisting of female volleyball 
athletes between 18 and 55 years old. The inclusion criteria were 
to play in the adult or master category, to participate in regional 
and/or national championships, and to be affiliated to the Vol-
leyball Federation. The exclusion criteria were athletes who had 
recently undergone shoulder surgery and/or were in the rehabilita-
tion phase during the research period. 
The DASH, translated and validated into Brazilian Portuguese23, 
measures the physical function and symptoms in individuals with 
upper limb musculoskeletal disorders24. The general DASH is com-
posed of 30 items that evaluate the difficulty encountered by the 
individual in performing various activities (items 1 to 21), the in-
tensity of pain, activity-related pain, tingling, weakness, and stiffness 
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(items 24 to 28), the influence of these problems on social activities, 
work, and sleep (items 22, 23, 29), and their psychological impact 
(item 30) in the last week. Each item is rated on a 5-point Likert 
scale, ranging from 1 (no difficulty) to 5 (unable to do the activity). 
The items are summed to obtain a scale score ranging from 0 (no li-
mitation) to 100 (very severe limitation). The participants also com-
pleted the sport DASH, composed of four items that measure the 
difficulty encountered by athletes with upper limb dysfunction in 
their sports activities (also scored from zero to 100)23. After applying 
the formula, the participants were classified with: no limitation (1-
20), mild limitation (21-40), moderate limitation (41-60), severe 
limitation (61-80) and very severe limitation (81-100). DASH is a 
self-applicable instrument and has proven to be reliable and valid in 
individuals with upper limb functional disability23,25.
Pain intensity was measured by means of the Visual Numerical 
Scale (VNS), a reliable and validated unidimensional measure26-28, 
obtained through the individual’s report that indicates the inten-
sity of pain on a continuous scale (zero-10), with zero being no 
pain and 10 being the worst possible pain26,28. The participants 
were asked to evaluate the intensity of pain to perform the sportive 
gestures of volleyball.
The survey was conducted in an online format, with question-
naires being made available on the Google Forms platform. A 
link was generated and shared electronically to the participants 
(email, WhatsApp, and Instagram) between October and Decem-
ber 2021. Initially, the athletes needed to mark “yes” on the Free 
and Informed Consent Term (FICT) to agree to participate in the 
research, and then access the anamnesis to provide information 
pertinent to the research, such as age, body mass, height, category, 
position on the team, time of practice, weekly training frequency 
in days, participation in championships, dominant upper limb, 
and history of shoulder injuries. After that they filled out the gene-
ral DASH, sport DASH and VNS.
This study was approved by the Research Ethics Committee of the 
Brasília Child Hospital / Child Cancer and Specialized Pediatrics 

Institute (Hospital da Criança de Brasília-HCB / Instituto do Câncer 
Infantil e Pediatria Especializada-ICIPE), opinion number 5.082.659. 
The sample size was estimated at 26 individuals, calculated using 
the G*Power 3.1 software, determined to achieve a statistical po-
wer of 80%, moderate effect size of 0.5 and α=0.05, using a biva-
riate normal model, defined a priori.

Statistical analysis
The data were analyzed in the statistical program IBM SPSS 21.0 
for Windows, in which descriptive measures were taken to charac-
terize the sample, represented by mean, standard deviation, and 
percentage. Data normality was evaluated by the Shapiro-Wilk 
test. To compare pain intensity in the dominant and non-domi-
nant shoulders during sportive gestures, Wilcoxon’s test was per-
formed and Spearman’s correlation (Rs) was used to correlate the 
variables of pain intensity (day to day and sportive gesture) and 
shoulder functional disability (general DASH and sport DASH). 
The significance level was p≤0.05.

RESULTS

The sample was composed of 30 women athletes, 43% of whom 
reported having injured their shoulder while playing volleyball. 
The characteristics of the sample are presented in Table 1.  
Nineteen athletes (63%) reported shoulder pain when performing 
daily activities with a mean intensity of 3.68 ± 2.58 (1-10). On the 
other hand, 21 athletes (70%) reported shoulder pain when per-
forming some sportive gesture of volleyball. Pain was significantly 
more intense in the dominant shoulder during attacking (p<0.001), 
serving (p<0.001) and blocking (p=0.03). Effect sizes were strong 
for attacking and serving, and moderate for blocking29 (Table 2). 
The data related to the general classification of functional disabi-
lity of the upper limb in the general DASH and sport DASH are 
described in table 3. It was observed that in general the Opposi-
te, Middle and Attack positions presented mild limitation for the 

Table 1. Characterization of the sample by category

Adult category 
(n=16)

Master category
(n=14)

Total
(n=30)

Age (years)* 25.75 ± 6.52 39.29 ± 5.43 32.07 ± 9.07

Body mass index (kg) * 71.50 ± 8.72 80.29 ± 13.74 75.60 ± 11.99

Height (cm) * 172.38 ± 6.10 171.86 ± 7.04 172.13 ± 6.44

Time in practice (years) * 10.94 ± 6.03 24.46 ± 8.86 17.00 ± 10.00

Weekly training (days) * 3.06 ± 1.48 1.69 ± 0.75 2.45 ± 1.38

Position

   Libero 1 (6%) 0 (0%) 1 (33%)

   Setter 3 (19%) 2 (14%) 5 (17%)

   Opposite spiker 3 (19%) 3 (21%) 6 (20%)

   Middle-blocker 5 (31%) 4 (29%) 9 (30%)

   Attacker 4 (25%) 5 (36%) 9 (30%)

Dominant upper limb

   Right-handed 16 (100%) 13 (93%) 29 (97%)

   Left-handed 0 (0%) 1 (7%) 1 (3%)
*Data presented as mean ± standard deviation.
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practice of volleyball. The functional disability score in the sport 
DASH (19.38 ± 23.06) was significantly higher (p=0.009) than 
the functional disability in the general DASH (10.36 ± 13.64), 
indicating greater limitation to perform the sport activity than 
the daily activities.
In relation to the general classification of functional limitation of 
the upper limb by category, the master athletes presented mild 
(7%), moderate (21%) and very severe (7%) limitation to prac-
tice volleyball, while in the adult team 31% of the athletes pre-
sented mild limitation (Table 4).
A strong positive correlation (rs=0.79; p<0.001; r2=0.62) was 
found between daily pain intensity and shoulder functional 
disability (general DASH). In the sport DASH, a positive and 
moderate correlation was observed with dominant shoulder pain 
in serving (rs=0.60; p<0.001; r2=0.36) and attacking (rs=0.67; 
p<0.001; r2=0.45), and with non-dominant limb pain and attac-
king (rs=0.43; p=0.02; r2=0.18).
 
DISCUSSION

The present study sought to evaluate and correlate the functional 
disability of the upper limb and the presence of pain in the execu-
tion of sportive gestures in women court volleyball athletes, sho-

wing, in general, that the athletes reported mild to moderate pain 
in the dominant shoulder, both to perform daily activities and to 
execute the sportive gestures, especially in serving, attacking, and 
blocking. In addition, the athletes who occupied the opposite, 
midfielder and center positions presented mild functional disabi-
lity in the sport DASH. There was a positive correlation between 
functional disability and pain in both daily activities and sports 
activities. These findings corroborate the hypothesis of the study.
In sports that present sporting gestures above the head, such as 
volleyball, repetitive movements, such as serve and attack, impo-
se significant loads and forces on the player’s shoulder, increasing 
the risk of injuries, especially in the dominant limb6,30-32. The at-
tack has three phases: preparation, in which the athlete performs 
abduction with external rotation of the shoulder; acceleration, in 
which there is adduction and internal rotation to strike the ball 
with strength and speed that can reach over 100 km/h; and, finally, 
deceleration21,33. The serve may be floating or suspended, and the 
floating serve exerts less force on the shoulder due to the smaller 
range of motion, speed, and angulation during execution6,33. 
These movements performed above the head may compress joint 
structures such as bursae and tendons due to the reduction of 
subacromial space34. Therefore, functional, structural, and bio-
mechanical changes in the shoulder, as well as excessive mechani-

Table 2. Comparison of the mean pain intensity of the dominant and non-dominant shoulder during the execution of sportive gestures 

Sportive gestures Dominant shoulder
(n=21)

Non-dominant shoulder 
(n=21)

Z-value P-value Effect size

Attack 3.95 ± 3.09 (0-10) 0.67 ± 2.01 (0-9) -3.76 <0.001* 0.82

Serve 3.76 ± 2.97 (0-10) 0.71 ± 2.05 (0-9) -3.64 <0.001* 0.79

Block 0.95 ± 1.88 (0-7) 0.38 ± 1.32 (0-6) -2.23 0.03* 0.49

Set 0.52 ± 0.98 (0-3) 0.14 ± 0.36 (0-1) -1.84 0.07 0.40

Forearm pass 0.24 ± 0.70 (0-3) 0.05 ± 0.22 (0-1) -1.34 0.18 0.30

Table 3. General classification of shoulder functional limitation by position.

Position General DASH Sport DASH 

Score Classification Score Classification

Libero 6.67 ± 0.00 No limitation 18.75 ± 0.00 No limitation

Setter 2.67 ± 2.15 No limitation 1.25 ± 2.80 No limitation

Opposite-spike 12.92 ± 19.86 No limitation 27.08 ± 38.26 Mild limitation

Middle-blocker 8.52 ± 10.44 No limitation 20.14 ± 18.16 Mild limitation

Attacker 15.19 ± 15.58 No limitation 23.61 ± 10.20 Mild limitation

Total 10.36 ± 13.64 - 19.38 ± 23.06* -
*p<0.05 significant difference compared to DASH.

Table 4. Classification of shoulder functional limitation by category

Classification DASH Adult category  (n=16) Master category (n=14)

General DASH Sport DASH General DASH Sport DASH 

No limitation 14 (87.5%) 11 (69%) 12 (86%) 9 (64%)

Mild limitation 2 (12.5%) 5 (31%) 0 (0%) 1 (7%)

Moderate limitation 0 (0%) 0 (0%) 2 (14%) 3 (21%)

Severe limitation 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Very severe limitation 0 (0%) 0 (0%) 0 (0%) 1 (7%)
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cal overload during games, can influence neuromuscular control, 
generate compensatory movements, trigger pain, and create dis-
positions to injuries4,6,30,32.   
It is important to highlight that these specific demands are also 
related to the player’s positions on the court. With the exception 
of the libero, who is a defensive player and performs few move-
ments above her head, all other positions participate in actions 
such as serving, attacking, and blocking. The plays are thought 
out and distributed by the setter, who mainly plays sets and fo-
rearm passes, sometimes blocking, and rarely attacking. The of-
fensive actions are in charge of three positions: a) the opposite 
player, who specializes in attacking and is usually the team’s high 
ball player; b) the middle-blocker, who attacks mainly fast balls 
through the middle; and c) the attacker, who specializes in attac-
king actions both in the defense zone (attacks from the back of 
the court) and in the attacking zone (near the net), besides parti-
cipating in the defense actions35. Therefore, the athletes respon-
sible for the offensive actions presented a greater functional limi-
tation of the shoulder to perform sports activities in this study.  
All the athletes reported feeling pain in the present study, especially 
in the dominant shoulder, to perform the sportive gestures of vol-
leyball. These results corroborate a study36 conducted with nine 
athletes who play as forwards (pointers and opposites), in which all 
of them reported feeling pain in the dominant shoulder. Furthermo-
re, no correlations were observed between pain intensity, flexibility 
of the shoulder rotator muscles, and the number of offensive blows. 
Another study19 with 24 amateur volleyball athletes did not iden-
tify any significant difference in pain intensity between athletes 
with and without rotator cuff lesions. Regarding the specific 
functional disability (sport), the athletes with rotator cuff lesions 
presented from a mild to a very severe limitation. This fact is 
in agreement with the results presented in the present study, al-
though the volleyball athletes assessed did not present a rotator 
cuff lesion. In the sport DASH, 31% of the athletes from the 
adult team presented mild limitation, while in the master team 
35% presented mild to very severe limitation.  
The results showed a positive correlation between pain intensity 
and functional disability of the upper limb in daily and sports 
activities. In opposition to the results found, the study21 carried 
out with 15 volleyball athletes from the youth category did not 
show correlations between pain during and after training and 
specific functional performance.
Intrinsic factors (e.g. range of movement, muscle weakness, pre-
vious injuries) and extrinsic factors (e.g. position, training load) 
have been described as risk factors that can be associated to the 
presence of pain and shoulder injuries in athletes who perform 
sports gestures above the head, as it happens in volleyball37. Thus, 
injury prevention programs must cover all categories, aiming to 
improve range of motion, muscle strength, core stability, joint 
stability and neuromuscular control, in addition to training ade-
quacy37,38,39. It is worth highlighting the importance of a thorough 
evaluation of the shoulder joint and an analysis of the execution 
of sportive gestures to direct interventions with the objective of 
minimizing the occurrence of injuries in volleyball athletes. 
The limitations of this study are the absence of image evalua-
tions and functional tests to corroborate the information obtai-

ned through the questionnaires, as well as the size of the sample, 
which made it impossible to compare the pain and functional 
disability of the upper limb among the five playing positions. 
Future studies should include other instruments and tests for 
diagnosis, the evaluation of athletes from other categories, as well 
as the evaluation of the kinematics of sportive gestures.

CONCLUSION

The volleyball athletes evaluated who played in the positions of 
opposite side, bridge and center showed mild functional disabi-
lity in the sport DASH module. There was no functional limi-
tation of the upper limb in the general DASH. The intensity of 
pain in the dominant shoulder was greater in the sports gestures 
of attacking, serving and blocking. Furthermore, the greater the 
functional disability of the upper limbs, the greater the intensity 
of pain to perform daily activities, as well as the sportive gestures, 
especially attacking and attacking. 
Comprehending the association between pain intensity, functio-
nal disability, and the fundamentals of the sport will help physical 
therapists and physical education professionals who work in sports 
to have a different look at the impairment of the execution of the 
sport gesture due to pain and functional disability, guiding the 
rehabilitation process, as well as preventive actions to minimize the 
risk of injury and improve the athlete’s sports performance. 
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ABSTRACT

BACKGROUND AND OBJECTIVES:  The COVID-19 pan-
demic has impacted the practice of physical activity in the popu-
lation with musculoskeletal pain, and one of the ways to increase 
the performance of physical activity is to stimulate pain self-ef-
ficacy. However, to date, no study that brought the association 
between self-efficacy and physical activity in this population has 
been observed in the literature. The aim of this study was to 
analyze the association of the level of pain self-efficacy and physi-
cal activity weekly time in the population with pain during social 
distancing related to the COVID-19 pandemic in the states of 
Ceará and São Paulo. 
METHODS: This study is characterized as a cross-sectional stu-
dy with a quantitative approach. Data collection was performed 
using an electronic form. To identify the association between 
pain self-efficacy (Pain Self-Efficacy Questionnaire) and physical 
activity weekly time (dependent variable) in the population with 
pain, a multiple linear regression was performed. 
RESULTS: Self-efficacy showed a direct association (ß = 0.015; 
p = 0.0016) with the time of physical activity practiced during 
the pandemic. Other variables were associated with longer time of 
physical activity, such as lower pain intensity during the pandemic 
(ß = -0.064; p = 0.0223), lower body mass index (ß = -0.036; p 
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= 0.0004), the male gender (ß = -0.441; p<0.0001) and absence 
of reported comorbidities (ß = -0.297; p = 0.0116). The history 
of positive diagnosis for COVID-19 was not associated with the 
physical activity duration (p = 0.5347) in an alternative model. 
CONCLUSION: A direct association between pain self-effica-
cy and time of physical activity in the population with muscu-
loskeletal pain during COVID-19-related social distancing was 
identified.
Keywords: Exercise therapy, Health belief model, Pain. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A pandemia de COVID-19 
impactou a prática de atividade física da população com dor 
musculoesquelética (DME), e um dos modos de ampliar a rea-
lização da atividade física é estimulando a autoeficácia para dor. 
Entretanto, até o momento, não se observou na literatura qual-
quer estudo que trouxesse a relação entre autoeficácia e atividade 
física nessa população. O objetivo deste estudo foi analisar a asso-
ciação do nível de autoeficácia e do tempo semanal de prática de 
atividade física na população com dor durante o distanciamento 
social relacionado à pandemia de COVID-19 nos estados do 
Ceará e São Paulo. 
MÉTODOS: Este estudo se caracteriza como um estudo trans-
versal com abordagem quantitativa. A coleta de dados foi reali-
zada a partir de um formulário eletrônico. Para identificação da 
associação entre autoeficácia (Pain Self-Efficacy Questionnaire) e 
tempo semanal de prática de atividade física (variável dependente) 
na população com dor, foi realizada uma regressão linear múltipla. 
RESULTADOS:  A autoeficácia apresentou relação direta (ß 
= 0,015; p = 0,0016) com tempo de atividade física praticada 
durante a pandemia. Outras variáveis apresentaram associação 
com maior tempo de prática de atividade física, como menor 
intensidade de dor durante a pandemia (ß = -0,064; p = 0,0223), 
menor índice de massa corporal (ß = -0,036; p=0,0004), ser do 
sexo masculino (ß = -0,441; p<0,0001) e relatar ausência de co-
morbidades (ß = -0,297; p = 0,0116). O histórico de diagnóstico 
positivo para COVID-19 não apresentou associação com tempo 
de atividade física (p = 0,5347). 
CONCLUSÃO: Identificou-se associação direta entre autoeficá-
cia para dor e tempo de prática de atividade física na população 
com dor musculoesquelética durante o distanciamento social re-
lacionado à COVID-19.
Descritores: Dor, Modelo de crenças de saúde, Terapia por 
exercício. 
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INTRODUCTION

The pandemic caused by the new coronavirus (COVID-19) was 
declared a global emergency by the World Health Organization1, 
with a higher death rate among middle-aged and older adults in 
different geographic locations worldwide2. In Brazil, the broad 
impact of COVID-19 has also been observed. From February to 
December 2020, 462149 hospital admissions were recorded in 
the Hospital Information System (Sistema de Informações Hospi-
talares) of the Brazilian public health system, SUS (Sistema Único 
de Saúde), with the main objective of treating the population 
contaminated by the SARS-CoV-2 virus, corresponding to a cost 
of about R$ 2.2 billion Brazilian reais3.
To control COVID-19 worldwide, a series of measures were 
recommended with the goal of reducing the population’s phy-
sical contact, such as closing public spaces and schools, redu-
cing international flights, and, the main one: social distancing4. 
This social distancing was also implemented in Brazil with the 
recommendation that it should reach more than 55% of the 
population for an effective reduction in the number of deaths5. 
In Brazil, different characteristics in the adherence to social dis-
tancing were observed: women adhered more than men, people 
with higher schooling had less adherence, on the other hand, 
people with higher schooling restricted more the circulation of 
non-residents in their homes6.
In addition, different levels of adherence to social distancing 
were observed among geographically and economically different 
states, such as Ceará (43.4%) and São Paulo (37.1%)7, in addi-
tion to different specific social distancing measures determined 
by the governors of each state over time8. These local conditions 
of management of COVID-19 may be related to the different 
conditions of coping and severity of the disease over time, since 
in Fortaleza - CE, the mortality rate was 191 per 100000 inhabi-
tants, while in the city of São Paulo - SP it was 125 per 100000 
inhabitants9.
However, social withdrawal also caused repercussions in the 
population with musculoskeletal pain (MSP), of which 65.3% 
believe they experienced increased severity and 64.7% increased 
pain interference during social distancing in the United States, 
measured by the Brief Pain Inventory, which contemplates per-
forming activities, abilities to walk and enjoy life, work, mood 
and sleep10. 
The definition of pain is constructed from unpleasant sensory 
and emotional experiences, but it also shares individualized 
psychosocial factors11, such as stress and anxiety levels, which are 
directly related to the degree of interference of pain during social 
distancing10. MSP can also be divided according to its duration 
into acute and chronic (more than 3 months) and, in Brazil, it 
affects about 45% of the general population12. One of the pos-
sible ways to act in the management of acute and chronic MSP 
during the pandemic of COVID-19 is through strategies that 
increase the patient’s self-efficacy for symptom management13.
Pain self-efficacy is defined as the confidence one has in dealing 
with his or her pain, and pain coping behavior involves the belief 
in one’s ability to provide the resources necessary to deal with 
pain14. Higher levels of self-efficacy have been related to lower 

pain intensity, greater perception of clinical improvement and 
fewer physical therapy sessions15. One of the tools to act on the 
level of self-efficacy for pain are the performance of tasks associa-
ted with physical and verbal feedback. In addition, the patient’s 
recognition that the task was successfully performed can help 
maintain the behavior of interest14.
Another possibility to increase levels of self-efficacy for pain 
is education in pain neuroscience, especially in the first weeks 
of treatment, through oral explanations, metaphors, and dia-
grams16. In the context of the COVID-19 pandemic, higher self-
-efficacy has been related to lower levels of anxiety17 and psycho-
logical stress, meaning that individuals with higher self-efficacy 
and engagement in preventive behaviors against COVID-19 
have better mental health in times of crisis18.
COVID-19 brought yet another limitation to the population 
with MSP, the reduction of physical activity, both in Brazil19 and 
other countries10,20. In that sense, social distancing interfered in 
the physical strategies related to pain management11, such as re-
ducing the amount of physical activities10,19,20. Physical activities 
and exercise are effective means to treat MSP, and they can pro-
duce beneficial effects on pain intensity, physical function and 
quality of life of the practitioner21,22. 
Stimulating self-efficacy is one of the ways to increase exercise23, 
including in patients with MSP24. However, so far, there has been 
no study observed in the literature that brings the association 
between self-efficacy and physical activity in the population with 
MSP during the COVID-19 pandemic. The association between 
the level of pain self-efficacy and time performing physical ac-
tivities in the population with pain is relevant and needs to be 
investigated also during social distancing. Thus, since there is a 
correlation between social, biological, and psychological factors, 
as well as variables related to confinement25, self-efficacy for pain 
may be presented as a therapeutic alternative for the population 
with pain in the current pandemic context. 
The objective of the present study was to analyze the association 
of the level of self-efficacy and physical activity in the popula-
tion with pain during social distancing related to the COVID-19 
pandemic in the states of Ceará and São Paulo.

METHODS

The STrengthening the Reporting of OBservational studies in 
Epidemiology (STROBE Checklist) guidelines were considered 
for the proper reporting of the study steps.

Study design 
This study is characterized as a cross-sectional observational stu-
dy with a non-experimental quantitative approach. The study 
was approved by the Research Ethics Committee (CAAE No. 
40922620.4.0000.5040, opinion No: 4.482.525).

Sample calculation, criteria, and origin of participants 
The sample collected was calculated considering the tolerable 
sampling error of 5%, through the formula n= (N.n0) /(N+n0), 
using Microsoft Excel®. The minimum approximate sample size 
calculated was 400 (n0) individuals in Ceará and 400 individuals 
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in São Paulo, for a total of 800 people. Individuals over the age of 
18 years old, of both genders, residents in these states and with a 
report of pain during social withdrawal were included. A total of 
127 people were excluded from the data collection, among the 
reasons being the non-acceptance of the Free and Informed Con-
sent Term (FICT) located at the beginning of the questionnaire, 
which did not generate responses (4 responses). In addition, 123 
people who answered the questionnaire but did not report MSP 
during the pandemic in their answers were also excluded. The-
refore, a total of 913 respondents was obtained, 431 individuals 
from the state of Ceará and 482 from São Paulo.

Variables and description of data collection
Data collection was done using an electronic form with objecti-
ve questions. The recruitment of participants was done through 
sharing the link to the Google® electronic form, along with a 
summary about the study objectives, through social networks 
and electronic newspaper. The period of dissemination, follow-
-up, and data collection occurred from December 2020 to May 
2021. The electronic form was composed of three stages. The 
first was about agreeing to the research by signing the FICT. 
The second one contained a sociodemographic questionnaire, 
and the third one contained the Pain Self-Efficacy Questionnai-
re (PSEQ-10), to assess the level of self-efficacy in the studied 
population.

Sociodemographic questionnaire
The second stage of the form was composed of a questionnaire 
with questions for the characterization of the sample with ques-
tions about age, gender, weight (kg), height (m), presence of co-
morbidities, report of positive COVID-19 diagnosis, and hospi-
tal stay status during the pandemic. Body mass index (BMI) was 
later calculated from the answers of weight (kg) and height (m), 
with the formula BMI=weight/height2. There were questions re-
garding compliance with social distancing (no, partially, totally) 
and duration of MSP before the pandemic. The answers were 
grouped in a binary condition (yes/no) regarding the presence of 
chronic pain (longer than three months) or not (lasting less than 
three months or no report of pain before the pandemic).
In addition, the average pain intensity before and during the 
pandemic was assessed in a self-reported manner, through 
a numeric pain scale from zero to 10 points, in which zero 
would be a pain-free condition and 10 would be the worst 
pain imaginable21.
Self-reported levels of stress and anxiety were measured by means 
of a zero to 10-point scale, in which zero corresponds to no an-
xiety/no stress and 10 refers to extreme stress/anxiety.
The practice of physical activities was answered with five options 
(zero = did not perform physical activity; 1 = less than 30 mi-
nutes per week; 2 = 30 to 75 minutes per week; 3 = 75 to 150 
minutes per week; 4 = more than 150 minutes per week).

Pain self-efficacy (PSEQ)
The quantification of self-efficacy was obtained by the PSEQ22. 
This questionnaire, in its Portuguese language version, has ade-
quate validity and reproducibility (Cronbach’s alpha of 0.90)22. 

The questionnaire consists of 10 items referring to the perfor-
mance of daily tasks, evaluated on a scale of zero to six, where 
zero corresponds to not at all confident and six corresponds to 
totally confident. The total score ranges from zero to 60, with 
higher scores reflecting stronger self-efficacy beliefs.

Strategies for minimizing biases
As strategies to minimize biases, simple and easy-to-interpret 
language was used, avoiding very difficult words. In addition, 
questions with ready answers (to tick) were prioritized, in order 
to better direct respondents in comprehending the questions, as 
well as in choosing their answers. 

Statistical analysis
The data were organized in Microsoft Excel® and later pro-
cessed in GraphPad Prism® version 9.0. For the sample cha-
racterization, data were described as absolute and percentage 
frequency, when categorical. Numerical data were expressed 
as mean and standard deviation. A multiple linear regression 
was performed in order to identify the association between 
self-efficacy and level of physical activity (dependent variable) 
in the population with pain. 
The selection of variables for this model was performed accor-
ding to Directed Acyclic Graphs (DAG)26, constructed based on 
the following categorized variables: age (1 = 18 to 35 years; 2 = 
36 to 65 years; 3 = over 65 years), gender (1 = male; 2 = fema-
le), presence of comorbidities (zero = no; 1 = yes), state during 
the pandemic (1 = Ceará; 2 = São Paulo), compliance with so-
cial distancing (zero = did not withdraw; 1 = did partial distan-
cing, which included going to the supermarket, pharmacies, and 
work; 2 = fully adhered to social distancing, except for hospital 
emergencies), prior chronic MSP longer than 3 months before 
the pandemic (1 = yes) or lasting less than three months or no 
report of pain (zero = no).
Furthermore, the following continuous variables were added to 
the model: pain intensity before and during the pandemic (zero 
to 10 points scale), self-reported stress levels (zero to 10 points 
scale), self-reported anxiety level (zero to 10 points scale), and 
BMI (Figure 1). A second multiple linear regression was con-
ducted with the addition of the variable related to COVID-19 
diagnosis, considering positivity or not (zero = no; 1 = yes) du-
ring this period. A comparison between the two models was also 
performed to identify a model to be prioritized with the extra 
sum-of-squares F test. A significance level of 5% was determined 
for the proposed analyses.

RESULTS

This study had a total of 913 respondents, most of whom were 
female, aged 18 to 35 years, with a postgraduate degree, and 
with no comorbidities. The majority of the population partially 
adhered to social distancing, which included going to the super-
market, pharmacies, and work. Less than 21% of the respon-
dents had a confirmed diagnosis of COVID-19. As for the time 
of exercise during the pandemic, the majority of the population 
in this study was sedentary, on the other hand, less than 20% 
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reported practicing more than 150 minutes of physical activity 
per week (Table 1). As a characterization of body mass, the mean 
BMI was greater than 26 kg/m2 (Table 2).
Regarding psychosocial factors, self-reported stress and anxiety 
were higher than seven/10 points. In addition, variation in MSP 

Figure 1. Directed Acyclic Graphs of the association model between studied variables for the verification of the association between self-efficacy 
for pain and weekly time of physical activity during the COVID-19 pandemic.

COVID-19 Diagnosis
Comorbidities
Level of anxiety
Level of stress
BMI
Age

Intensity of pain during the pandemic

Chronic musculoskeletal pain 
prior to the pandemic

Self-efficacy for pain
Weekly time of 

physical activity 
during the pandemic

Table 1. Characterization of the sample and life habits in the popu-
lation analyzed in the states of Ceará, São Paulo, and in a cluster 
analysis (n=913) – continuation.

Ceará
(n=431)
n (%)

São 
Paulo

(n=482)
n (%)

All data
(n=913)
n (%)

Confirmed COVID-19 diagnosis

   No
   Yes

311 (72.2)
120 (27.8)

411 (75.3)
71 (14.7)

722 (79.1)
191 (20.9)

Chronic pain prior to the pandemic

   No
   Yes

176 (40.8)
255 (59.2)

181 (37.5)
301 (62.5)

357 (39.1)
556 (60.9)

Table 1. Characterization of the sample and life habits in the popu-
lation analyzed in the states of Ceará, São Paulo, and in a cluster 
analysis (n=913).

Ceará
(n=431)
n (%)

São 
Paulo

(n=482)
n (%)

All data
(n=913)
n (%)

Gender
   Male
   Female

122 (28.3)
309 (71.7)

128 (26.6)
354 (73.4)

250 (27.4)
663 (72.6)

Age (years)
   18 to 35 
    36 to 65 
    More than 65

276 (64)
148 (34.3)

7 (1.6)

243 (50.4)
228 (47.3)
11 (2.3)

519 (56.8)
376 (41.2)

18 (2)

Schooling
   Elementary incomplete
   Elementary complete
   Secondary incomplete
   Secondary complete 
   Higher education incomplete 
   Higher education complete  
   Post-graduation 

4 (0.9)
1 (0.2)
1 (0.2)

45 (10.4)
123 (28.5)
103 (23.9)
154 (35.7)

5 (1)
2 (0.4)
7 (1.5)

66 (13.7)
78 (16.2)
125 (25.9)
199 (41.3)

9 (1)
3 (0.3)
8 (0.9)

111 (12.2)
201 (22)
228 (25)

353 (38.7)

Alcoholism 
   No
   Yes

191 (44.3)
240 (55.7)

164 (34)
318 (66)

355 (38.9)
588 (61.1)

Smoking
   No
   Yes

411 (95.4)
20 (4.6)

434 (90
48 (10)

845 (92.6)
68 (7.4)

Presence of comorbidities
   No
   Yes

310 (71.9)
121 (28.1)

347 (72)
135 (28)

657 (72)
256 (28)

Weekly time of exercise during the pandemic

   No exercise
   Less than 30 minutes per 
   week  
   From 30 to 75 minutes per 
   week
   From 75 to 150 minutes per 
   week  
   More than 150 minutes

129 (29.9)
39 (9.0)

94 (21.8)

88 (20.4)

81 (18.8)

123 (25.5)
46 (9.5)

119 (24.7)

96 (19.9)

98 (20.3)

252 (27.6)
85 (9.3)

213 (23.3)

184 (20.2)

179 (19.6)

Adherence to social distancing

   No
   Partially
   Fully

26 (6)
327 (75.9)
78 (8.1)

40 (8.3)
386 (80.1)
56 (11.6)

66 (7.2)
713(78.1)
134(4.7)
Continue...

Table 2. Psychosocial factors, pain and body mass index of the po-
pulation analyzed in the states of Ceará and São Paulo and in cluster 
analysis (n=913).

Ceará
(n = 431)

Mean (SD)

São Paulo
(n = 482)

Mean (SD)

All data
(n = 913)

Mean (SD)

Pain self-efficacy 
(0-60 points)

47.8 (10.1) 44.4 (12.1) 46.0 (11.3)

Stress levels 
(0-10 points)

7.6 (2.5) 7.8 (2.4) 7.7 (2.4)

Anxiety levels
(0-10 points)

7.3 (2.8) 7.7 (2.4) 7.5 (2.6)

Mean pain intensity before
the pandemic
(0-10 points)

3.9 (3.0) 3.8 (3.1) 3.8 (3.0)

Mean pain intensity during
the pandemic
(0-10 points)

6.6 (2.1) 6.6 (2.2) 6.6 (2.1)

BMI (kg/m2) 27 (5.1) 26.2 (5.2) 26.6 (5.2)

BMI = body mass index; SD = standard deviation
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Table 3. Association between level of pain self-efficacy and time of physical activity practice during social distancing related to COVID-19.

Model influenced by COVID-19 Model not influenced by COVID-19

β 95% CI P value β 95% CI P value

Time of physical activity practice - - - - - -

Chronic pain prior to the pandemic 0.1514 -0.04299 to 0.3458 0.1267 0.1523 -0.04203 to 0.3465 0.1244

Anxiety levels (0-10 points) 0.03975 -0.01305 to 0.09256 0.1399 0.04069 -0.01201 to 0.09339 0.1301

Stress levels (0-10 points) -0.04766 -0.1056 to 0.01026 0.1067 -0.04837 -0.1062 to 0.009492 0.1012

Pain during the pandemic (0-10 points) -0.05840 -0.1120 to -0.004817 0.0327* -0.05863 -0.1122 to  -0.005075 0.0319*

Pain self-efficacy (0-60 points) 0.01477 0.005403 to 0.02414 0.0020* 0.01482 0.005456 to 0.02418 0.0020*

Brazilian state during the pandemic 
COVID-19

0.1307 -0.06063 to 0.3221 0.1803 0.1391 -0.05044 to 0.3286 0.1501

Age -0.08943 -0.2788 to 0.09989 0.3541 -0.08300 -0.2712 to 0.1052 0.3869

BMI (kg/m2) -0.03520 -0.05533 to -0.01508 0.0006* -0.03547 -0.05557 to -0.01537 0.0006*

Gender -0.4370 -0.6546 to -0.2193 <0.0001* -0.4352 -0.6527 to -0.2177 <0.0001*

Presence of comorbidity -0.3025 -0.5339 to -0.07113 0.0105* -0.3038 -0.5351 to -0.07254 0.0101*

COVID-19 diagnosis -0.07292 -0.3033 to 0.1575 0.5347 - - -
*Multiple linear regression (p<0.05). β= estimated values. 95% CI = 95% confidence interval. Practicing physical activities was answered with five options (0 = did not 
perform physical activity; 1 = less than 30 minutes per week; 2 = 30 to 75 minutes per week; 3 = 75 to 150 minutes per week; 4 = more than 150 minutes per week). 
Age (1 = 18 to 35 years; 2 = 36 to 65 years; 3 = over 65 years), gender (1 = male; 2 = female), presence of comorbidities (0 = no; 1 = yes), state during the pandemic 
(1 = Ceará; 2 = São Paulo), compliance with social distancing (0 = did not withdraw; 1 = did partial distancing, which included going to the supermarket, pharmacies, 
and work; 2 = fully adhered to social distancing, except for hospital emergencies), chronic pain longer than three months before the pandemic (1 = yes) or lasting less 
than three months or no report of pain (0 = no). Pain intensity before and during the pandemic (0 to 10 points scale), self-reported stress levels (0 to 10 points scale), 
self-reported anxiety level (0 to 10 points scale), and BMI (Weight/Height2). COVID-19 diagnosis (0 = no; 1 = yes).

intensity of approximately three points more was identified bet-
ween reports during the pandemic and reports of preexisting 
MSP (Table 2).
Two multiple linear regression models were previously cons-
tructed and confirmation of the diagnosis of COVID-19 
was added as a possible confounding variable in Model 2. 
However, the models showed no difference between them 
(p=0.534). Therefore, the Model 1 was chosen to answer the 
study question. 
Self-efficacy was directly related to the time of physical ac-
tivity during the pandemic (0.01482; 95% CI 0.005456 to 
0.02418; p=0.0020). Other variables also showed associa-
tion with longer time of physical activity, such as lower pain 
intensity during the pandemic (-0.05863; 95% CI -0.1122 
to -0.005075; p=0.0319), lower BMI (-0.03547; 95% CI 
-0.05557 to -0.01537; p=0.0006), male gender (-0.4352; 
95% CI 0.6527 to -0.2177; p<0.0001) and reporting no co-
morbidities (-0.3038; 95% CI -0.5351 to 0.07254; p=0.0101) 
(Table 3).
A few exploratory analyses were performed in this study. In the 
first analysis, a higher level of self-efficacy was identified in the 
population of the state of Ceará in relation to the state of São 
Paulo (-4; 95% CI -4 to -1; p<0.0001), using the Mann-Whit-
ney test. The second analysis compared mean pain intensity 
before the pandemic with mean pain intensity during the pan-
demic and showed a difference of two points in the median of 
the paired Wilcoxon test (2; 95% CI 2 to 3; p<0.0001). In the 
third analysis, a negative and moderate Spearman correlation (r 
= -0.487; p<0.0001) was identified between the level of pain sel-
f-efficacy and pain intensity during the social distancing imposed 
by the pandemic.

DISCUSSION

The higher self-efficacy for pain was indeed directly associated 
with more weekly time of physical activities in the population 
with pain during social distancing in São Paulo and Ceará. 
Higher levels of self-efficacy for pain management have also 
been related to more practice of physical activities in patients 
with osteoarthritis27 and cardiac problems23, acting as a possi-
ble mediator of adherence to physical activity28. Thus, the use 
of diversified strategies such as pain neuroscience education16 
and performance of graded tasks associated with immediate 
feedbacks14 can be a means of promoting increased levels of 
self-efficacy for pain. 
The present study showed that less than 40% of the investigated 
population reached the time of physical activity practice recom-
mended by international agencies, regardless of the intensity of 
the exercise. Physical activities practice has specific guidelines, 
and the American College of Sports Medicine29 suggests these 
guidelines for the general population, and the International As-
sociation for the Study of Pain30 guides the practice of physical 
activity for the population with chronic pain.
In both recommendations, the time to be achieved is 150 
minutes of moderate activity or 75 minutes of vigorous ac-
tivity29,30. Considering the updated physical activity practi-
ce guideline published by the World Health Organization 
in 2020, in which the time to be spent is now 150 to 300 
minutes of moderate activity and 75 to 150 minutes of vigo-
rous activity for adults29, the present sample would present 
even lower adherence to the new recommendations, both for 
adults and older adults. The low adherence to the recommen-
dations for physical activity observed in the sample may have 
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occurred because part of the respondents are still in the pro-
cess of progressively resuming the frequency and/or duration 
of physical activity after relaxing the measures of isolation and 
social distancing, which have coincided with the time of data 
collection in the present study.
On the other hand, about 27% of respondents did not practice 
physical activities. Already in 2019, in the national surveillance 
study of risk factors and chronic diseases, the number of peo-
ple considered physically inactive in Brazil was 13.9% of the 
population31, showing a substantial increase. This is a worriso-
me data, because non-adherence to the recommended time of 
physical activity29,30 can influence the intensity of MSP21. Fur-
thermore, physical activity was compromised in several coun-
tries10,19,24 due to the COVID-19 pandemic, which may have 
reinforced sedentary behavior in the population25, including in 
the population with pain.
The inverse relationship of time practicing physical activities 
and pain intensity during the pandemic was also observed in the 
present multivariate model. Exercise and physical activity have 
already been widely reported in the literature as a possible path-
way to reduce pain intensity, both in chronic MSP conditions in 
general21 and in specific sites, such as the lumbar spine16,22 and 
shoulder32,33. However, pre-existing chronic pain was not related 
to the weekly duration of physical activity in this model, mea-
ning that the current pandemic context had a greater influence 
on the duration of physical activity.
Other variables in the model also showed an association with 
longer time of physical activity, such as lower BMI and being 
male. Overweight is already associated with an impact on the 
level of physical activity during the pandemic of COVID-1919.
In addition, longer weekly time of physical activities tends to 
provide weight loss and reduce abdominal obesity29. Regarding 
the participants gender, there are three different observations 
in the literature. The first study showed no difference between 
genders regarding the level of physical activity19, while the se-
cond and third studies showed males to be more physically 
active both in conditions prior to the pandemic31 and during 
the pandemic25. This difference in physical activity practice 
between men and women may be related to different distan-
cing habits, with males adhering less to distancing6. On the 
other hand, an increase in sedentary behavior is also observed 
in females, with more television and tablet/computer use time 
during the pandemic25. 
The other variables (chronic pain before the pandemic, home 
state during the time of social distancing, anxiety level, stress 
level, age, and confirmation of COVID-19 diagnosis) showed 
no association with the model. In this context, no difference 
was observed in the weekly time of physical activity among the 
Brazilian states studied, even though they had different charac-
teristics both in adherence to social distancing7 and adherence 
to the 150-minute weekly time of physical activity before the 
pandemic31. As for the comparison of the proposed statisti-
cal models, the COVID-19 diagnosis was not decisive for the 
construction of a model that could represent how pain self-
-efficacy influenced the practice of longer periods of physical 
activity during social distancing. 

Possible Implications for clinicians and future directions
The data were collected during the COVID-19 pandemic, and 
approaches directed toward improving self-efficacy for pain may 
be an alternative to extending weekly physical activity time for 
the pain population during the pandemic, including via telereha-
bilitation. It is essential for clinicians to develop skills to work 
with pain self-efficacy strategies in the clinical setting in order 
to increase the weekly time of physical activity, increasing the 
ability to manage MSP conditions. With this increase in physical 
activity, the belief is that pain intensity can be modulated more 
efficiently, as already described in the literature21,22. Furthermore, 
the moderating effect of the level of self-efficacy on the time of 
physical activity practices should be investigated in a longitudi-
nal study.

Limitations of the study
The study presented some limitations. Firstly, the study was 
composed of a population with a high level of schooling, which 
could be divergent if the data was extrapolated to the general 
population. The second is related to the identification of exercise 
intensity, whether moderate or vigorous, because vigorous exerci-
ses can be performed with a shorter weekly duration than mode-
rate exercises, according to international recommendations29,30. 
Also, the individualization of exercise and the respondents’ level 
of knowledge about what would be considered vigorous or mo-
derate intensity for them could have different interpretations, 
making classification difficult, especially for the population with 
lower schooling levels. The third limitation is related to the ques-
tions about pain in the moments prior to the pandemic, becau-
se memorization bias may interfere with the confidence of the 
answers found. Finally, the last limitation is that, since this is 
an internet-dependent data collection, the population without 
internet access may not have been effectively represented.

CONCLUSION

An association was identified between pain self-efficacy and time 
spent in physical activity practices in the population with MSP 
during the social distancing imposed by the COVID-19 pande-
mic in the two Brazilian states investigated. Other factors were 
also associated with greater weekly time of physical activities, 
such as lower pain intensity during the pandemic, being male 
and reporting no comorbidities.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Amputation causes as-
sociated clinical conditions, such as musculoskeletal pain (MSP), 
which causes suffering and interferes in the patient’s life. There-
fore, the development of diagnostic methods to measure these 
changes are encouraged, such as quantitative electroencephalo-
graphy (qEEG). The aim of the study was to compare the elec-
troencephalographic pattern of Alpha brain waves (8-12 Hz) in 
individuals with amputation with MSP unrelated to phantom 
limb pain and without MSP. 
METHODS: Study conducted between January and February 
2022, with 20 people with amputations divided equally into 
two groups (Control Group and with MSP report not related 
to the amputated segment). Pain intensity and interference were 
evaluated (Brief Pain Inventory), as well as the presence of cen-
tral sensitization (CS) signs and symptoms (CS inventory) and 
qEEG (assessed with eyes open) with spectral analysis to measure 
the amplitude of the Alpha wave, standardized Low Resolution 
brain electromagnetic Tomography (sLORETA) to identify the 
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differential generation site of said wave and Phase-Amplitude 
Coupling (PAC) to identify its interaction with fast waves. 
RESULTS: People with amputation and MSP reported mild 
pain severity and interference. No difference was identified bet-
ween individuals regarding the presence of signs and symptoms 
associated with CS. Regarding electrical activity, the Pain Group 
had lower Alpha wave amplitude compared to the Control 
Group (p=0.01), specifically in the parieto-occipital region. 
CONCLUSION: People with amputation and reported MSP 
unrelated to the phantom limb had reduced electrical activity 
(activation) of the Alpha brain wave in the sensory cortex.
Keywords: Amputees, Electroencephalography, Musculoskeletal 
pain. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A amputação acarreta qua-
dros clínicos associados, como a dor musculoesquelética (DME), 
que causa sofrimento e interfere na vida do paciente. Por isso, o 
desenvolvimento de métodos diagnósticos para mensurar essas 
alterações são incentivados, como a eletroencefalografia quanti-
tativa (EEGq). O objetivo deste estudo foi comparar o padrão 
eletroencefalográfico das ondas cerebrais Alpha (8-12 Hz) em 
pessoas com amputação com DME não relacionada à dor no 
membro fantasma e sem DME.  
MÉTODOS: Estudo realizado entre janeiro e fevereiro de 2022, 
com 20 pessoas com amputação divididas igualmente em dois 
grupos (Grupo Controle e grupo com relato de DME não re-
lacionada ao segmento amputado). Avaliou-se intensidade e in-
terferência da dor (Inventário Breve de Dor), presença de sinais 
e sintomas de sensibilização central (SC) (Inventário de SC) e a 
EEGq (avaliados com olhos abertos) com análise espectral para 
medir a amplitude da onda Alpha, standardized Low Resolution 
brain electromagnetic Tomography (sLORETA) para identificar o 
local de geração diferencial da referida onda e Phase-Amplitude 
Coupling (PAC) para identificar sua interação com ondas rápidas. 
RESULTADOS: As pessoas com amputação e relato de DME apre-
sentaram baixa gravidade e interferência de dor. Não se identificou 
diferença entre as pessoas em relação a presença de sinais e sintomas 
associados à SC. Quanto à atividade elétrica, o Grupo Dor apresen-
tou menor amplitude da onda Alpha em relação ao Grupo Controle 
(p=0,01), especificamente na região parieto-occipital. 
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CONCLUSÃO: Pessoas com amputação e relato de DME não 
relacionada ao membro fantasma apresentaram atividade elétrica 
(ativação) reduzida da onda cerebral Alpha no córtex sensorial. 
Descritores: Amputados, Dor musculoesquelética, Eletroence-
falografia. 

INTRODUCTION

Amputation is conceptualized as the total or partial removal of a 
limb, and this is the treatment for several serious clinical condi-
tions1, such as car or work accidents, cancer, and diabetes melli-
tus2. In 2019, in Brazil, an incidence of 5.06 to 27.15 amputa-
tions per 100,000 inhabitants3 was observed, it was predominant 
in males and, therefore, should be considered a national public 
health problem4. People with amputations may suffer functional, 
psychological and social changes5, leading to clinical conditions 
of depression, stress, social isolation, sleep disorders and pain6.
Pain is an experience that, even in low or moderate intensity, 
can evoke extreme suffering, interfering in daily life and rela-
tionships7,8.  People with amputations can have phantom limb 
pain, pain in the remaining limb or musculoskeletal pain (MSP) 
in other body regions9. Additionally, it is relevant to consider in 
the clinical evaluation the patients’ involved condition, such as 
the cause (example: diabetes, trauma, among others), the area 
of the amputation (disarticulation or transosseous) and the pre-
sence of pre-amputation MSP, as it contributes to the pain re-
port10. In individuals with amputations, the risk of self-reported 
MSP increases and the use of prosthesis does not seem to prevent 
this episode. After amputation, the residual limb receives grea-
ter loads, presenting compensatory movements and transference 
of functions, which can result in musculoskeletal pain in other 
body regions9,11.
Science and technology have advanced in recent years, developing 
diagnostic methods, such as electroencephalography (EEG), for 
the assessment and rehabilitation of individuals with amputa-
tions12-15. EEG records brain waves, such as the Alpha wave (8-
12 Hz), which is related to pain control, sensory stimulus, and 
working memory; Beta (13-15 Hz), a working wave involved in 
sensorimotor rhythm, recognition memory, and tasks (motor and 
cognitive); Theta (4-7 Hz), related to memory consolidation and 
initial sleep states; Delta (1-4 Hz), related to sleep; and Gamma 
(33-44 Hz), which is involved in attentional information proces-
sing, conscious perception, and long-term memory16,17.
The brain has the ability to reorganize itself after changes, as in 
amputation, which generates changes in brain functions through 
the phenomenon named post-amputation brain plasticity, which 
may be restricted to a local remapping18 or a remapping in seve-
ral cortical regions19, presenting clinical manifestations, such as 
emotional and cognitive changes, in addition to pain20. Studies 
with the objective of investigating areas that present these altera-
tions in brain activity in individuals with amputation have cho-
sen the quantitative electroencephalography (qEEG) as the best 
assessment tool because it has a higher quality temporal image21. 
EEG, a technology that performs temporal and spatial investiga-
tion through images, helps in the comprehension of the electrical 
activity of brain structures that participate in the processing and 

perception of pain22. Moreover, EEG can be used for diagnosis 
and treatment of pain23,24. 
However, there is still a gap in the literature on how indivi-
duals with amputation present their brain function in MSP 
conditions that are not related to the amputated body segment, 
known as phantom limb pain. This can be an important aspect 
to support the development of new technologies for this popu-
lation, especially when it is already known that individuals with 
amputation present alterations in brain connectivity, indica-
ting plasticity19. Thus, the objective of the present study was to 
compare the electroencephalographic pattern of Alpha waves in 
individuals with amputation with and without MSP unrelated 
to phantom limb pain.

METHODS

Comparative cross-sectional observational study, based on a stra-
tegy of quantitative data secondary analysis, performed accor-
ding to the guidelines outlined by the STrengthening the Re-
porting of Observational Studies in Epidemiology (STROBE), 
which can be viewed at: https://www.strobe-statement.org/25. 
The study was conducted at the Dell Research, Development, 
and Innovation Center (Ceará-Brazil) in the period from Ja-
nuary to February 2022, upon approval by the Ethics Commit-
tee of the State University of Ceará with opinion no. 5.136.501, 
under protocol CAAE 51751021.4.0000.5534. The volunteers 
signed a Free and Informed Consent Term (FICT) to participate 
in the study.
The individuals who entered the sample were selected by conve-
nience and contacted by telephone in clinics, social projects, and 
universities in the state of Ceará. The population was composed 
of individuals who had unilateral lower limb amputation due to 
trauma, accidents, gunshot wounds, and cancer.
The study included 20 adult individuals, aged between 18 and 
50 years, height 1.55 to 1.75 m, maximum weight of ±100 kg 
for both genders, healthy, without associated vascular diseases 
(for example: coagulation disorders and decompensated diabe-
tes) and with blood pressure classified as normotension (120/80 
mmHg or up to ≤139/89 mmHg)26. 
Participants were divided into two groups, Control Group (n=10), 
composed of individuals with amputation but no report of MSP, 
and the Pain Group (n=10), composed of individuals with ampu-
tation and with a report of MSP, in a convenience sample. Phan-
tom limb pain was not considered MSP for the present study and 
both groups had participants with a report of phantom limb pain. 
In addition, the period of amputation had to be at least one year. 
For those who were fully prosthetized, the process should have 
been completed at least six months prior to the study. 
As exclusion criteria, the following were considered: amputees 
with blood pressure values ≥140/90 mmHg, classified with 
hypertension26, vascular alterations (history of pulmonary or ve-
nous thromboembolism, aneurysm rupture less than 1 year ago) 
and/or cognitive disorders (Alzheimer’s and/or Parkinson’s in ad-
vanced stages) that would limit, in a decisive way, their answers 
to the applied questionnaires, such as panic syndrome, anxiety 
or depression crisis during the evaluation, or individuals with 
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relevant speech impairments that would make it impossible for 
them to communicate/comprehend fully during the qEEG tests.

Sociodemographic aspects
To collect personal information, an anamnesis form was applied. 
The form contained questions regarding the respondents’ profile, 
containing data such as name, gender, age, information about 
time, cause and side of amputation, weight, height and body 
mass index (BMI). To classify the anthropometric status of the 
volunteers, the following BMI cutoff points were adopted: BMI 
<18.5 kg/m2 (underweight); BMI >18.5 to 24.9 kg/m2 (eutro-
phy); BMI ≥25 to 29.9 kg/m2 (overweight); and BMI >30.0 kg/
m2 (obesity). Participants were asked about report of MSP in the 
past week in body areas. It is worth noting that, for this study, 
the temporal factor of pain and, consequently, its classification 
(acute or chronic) was not addressed, ultimately considering 
pain broadly. In addition, the volunteers were asked if they felt 
pain in the phantom limb.

Brief Pain Inventory (BPI)
The BPI consists of nine items arranged in two dimensions: pain 
intensity (items 3 to 6) and pain interference (impact) on the 
patient’s life (items 9a to 9g). The BPI asks patients to rate their 
intensity of pain and the interference of pain (in general acti-
vities, mood, ability to walk, normal work, relationships with 
other people, sleep, and enjoyment of life) on an 11-point scale 
ranging from 0 (no pain / no interference) to 10 (worst possible 
pain). A high score represents high pain intensity or interferen-
ce. This instrument has two dimensions, pain intensity and pain 
interference, with Cronbach’s α of 0.91 and 0.87, respectively27.

Central Sensitization Inventory Brazilian Portuguese 
(CSI-BP)
The CSI-BP allows the identification and tracking of signs and 
symptoms associated with central sensitization (CS) and is divi-
ded into two parts: A and B. Part A contains 25 questions related 
to the current health symptoms. Each item is measured using 
five options of answers, with the following numerical classifica-
tion scale: never (0), rarely (1), sometimes (2), frequently (3), 
and always (4). The score is cumulative and ranges from 0 to 
100. Part B is used to identify other diagnosed disorders that 
may indicate a sign additional to the CS, but this part is not 
scored and can be used for qualitative analysis28.
This inventory was validated and adapted for Brazilian Portu-
guese and shows an accuracy profile using a cutoff point of 35, 
sensitivity of 0.98 and specificity of 0.9 with an Area Under the 
Curve (AUC) of 0.8 (95% CI - 0.76-0.86). These findings have 
shown that, according to this cut-off point, the CSI-BP was cor-
rectly classified in more than 90% of those who presented signs 
and symptoms of CS29. It is important to highlight that only part 
A of this inventory was used for data analysis in this study.

Quantitative Electroencephalography (qEEG)
Data acquisition strategy
The test was performed with the participant sitting in a comfor-
table armchair, facing a white wall and instructed to remain in 

these conditions for 10 minutes and doing a minimal amount of 
movement as possible. A Neoprene cap was then put on, with 
24 electrodes (950 silver) attached and arranged in specific areas 
according to the 10-2030 international system. A carbopol gel 
(2%) was used to allow conduction of the brain electrical signals 
from the scalp to the electrodes. The electroencephalic data from 
each participant were collected for a total period of 10 minutes, 
and after collection the cap was removed and the experiment was 
finished for that participant.
The qEEG device used to perform the brain mapping recording 
was an iCelera® (São Paulo, São Paulo, Brazil) amplifier, model 
iBlue 52 (512 and 12bit sampling rate). The iCelera® software 
was used for data collection. The qEEG configurations selected 
for data collection were 20 channels of medium-mount, grou-
nding and network in standard mode, with a passband filter 
from 0.5 Hz to 50 Hz. Subsequently, the data were processed 
and exported by the iCelera®  software in European Data Format 
(EDF) template files. All qEEG analyses were performed with 
the participants with eyes open (EO), mimicking the condition 
of an awake individual, in the usual manner. Conditions with 
eyes closed (simulating sleep) or performing specific tasks (such 
as reading, for example) were not evaluated. 

Analysis of the qEEG data: 
After data collection in the iCelera® software, visual inspection 
was performed on all data using the Biolucida® software (Bio-
Neuro & Lucida, Fortaleza, Ceará, Brazil) beta version. In this 
application, the Laplacian montage was used to improve the qua-
lity of the tracing and correct the polarity of the qEEG31 in an 
automated manner within the Biolucida® (BioNeuro & Lucida) 
system. By using the Laplacian assembly, the electrodes have the 
same polarity at all points in relation to the determined reference 
electrode. This provides data with less interference. Moreover, 
the independent component analysis algorithm (MaxICA) was 
implemented and, with this, the removal of recorded artifacts, 
such as involuntary muscle contractions, eye movements, among 
others, was performed.
Subsequently, a new visual inspection was performed due to 
any possible need to manually cut out artifacts that persisted in 
the signal. The data was standardized for a time of 500 seconds 
and a bandpass filter of 1.5 Hz - 50 Hz was used. The software 
then extracted tables of qEEG data, dominant frequency, and 
mean frequency at each of the 20 electrodes recorded. The brain 
wave frequencies analyzed were: Alpha 1 (8-10 Hz), Apha 2 (10-
12mHz) and total Alpha wave (8-12 Hz). 
By selecting the EDF file with preprocessing, the data were in-
serted into the BRAINSTORM®32 system (Los Angeles, Cali-
fornia, United States) so the group calculations (generating one 
data from each group) could be performed. After this step, the 
generation of the Phase-Amplitude Coupling (PAC)33 file of 
the groups and the sLORETA (standardized Low Resolution 
brain electromagnetic Tomography) file34 of the groups were 
conducted, with an analysis of only the Pz channel (central pa-
rietal region of the brain), because it was the most active region 
in the topographic analysis. The PAC analysis was conducted 
by a coupling between the Gamma wave (above 30 Hz) and a 
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band corresponding to the Theta (4-8 Hz)/Alpha (8-12 Hz) 
waves. Through these data, comparisons between the informa-
tion from the amputee groups were performed in the Brains-
torm®32 system itself. 

Statistical analysis
The data were described as mean and standard deviation or as 
absolute frequency and percentage, according to the type of data 
to be presented. Prior to the comparison between groups, a Sha-
piro-Wilk normality test was conducted, and the alpha waves 
did not present a normal distribution. All 20 channels in each 
group with 10 people were considered in order to obtain the Al-
pha response, which totaled 200 points measured in each group. 
These data were compared with the Mann-Whitney test using 
the Graphpad Prism 9.0 statistical software for MAC OS X and 
statistical significance was set at p<0.05.

RESULTS

A total of 20 individuals with lower limb amputation partici-
pated in the study, 10 in the Pain Group and 10 in the Control 
Group (without pain) The sociodemographic characteristics 
are shown in Table 1. The Control Group was composed of 9 
(90%) male individuals, with a mean age of 37 years, with a 
BMI classified as overweight. The presence of pain in the phan-
tom limb was reported by 6 (60%) individuals in this group. 
As for the Pain Group, 5 participants (50%) were males, with 
a mean age of 35 years old and eutrophic in their BMI. The 
phantom limb pain was identified in 9 (90%) participants 
of this group. Regarding the practice of physical activity and 
the weekly frequency of this activity, similar responses in both 
groups were observed.
In the measurement of CS by the CSI-BP, individuals with MSP 
presented a mean total score of 23.40 (7.32) (from 0 to 100 
points) and the Control Group presented a mean score of 15.8 
(10.26) as a total score, meaning that there was no difference 
between the groups regarding the presence of signs and symp-
toms of CS (p=0.07). None of the individuals had diagnoses of 
clinical conditions, suggested in the CSI-BP part B, that could 
potentiate CS.
The pain severity and intensity domains identified using the 
BPI questionnaire in the group of individuals with pain were 
characterized as mild. It should be emphasized that the MSP 
identified in the sample was not related to phantom limb pain, 
as both groups had reports of phantom limb pain (Table 1). In 
addition, when asked about affected body areas, individuals pre-
dominantly reported feeling MSP in areas such as hips/thighs, 
neck, and lower back.
The analysis of the Alpha brain waves (8-12 Hz) in the whole 
brain showed a mean electrical activity of 48.02 µV (12.87) 
in the Control Group, while the Pain Group showed an ave-
rage electrical activity of 44.44 µV (12.03), with a differen-
ce of 7.5% of total Alpha wave activity between the groups 
(p=0.01). In the comparison between groups, the location of 
the reduction of the Alpha wave was identified in the poste-
rior region of the brain (occipital lobe), to the right of the 

brain, in the group with pain. Also, descriptively, the areas of 
Alpha wave generation in the brain can be seen in Figure 1, 
while the topographic distribution of this wave in the brain 
can be seen in Figure 2. 
In a coupling analysis of two different brain wave frequencies 
(PAC), a coupling of the Gamma frequency (34 Hz) with Theta 
frequency (4 Hz) was observed in the Control Group. In the 
Pain Group, higher values were observed for Gamma (38 Hz) 
with Theta (4 Hz). In addition, the Control Group presents 
higher coupling strength in Pz (34 Hz) compared to the Pain 
Group (37 Hz) (Figura3).

Table 1. Sociodemographic and assessment characterization of indi-
viduals with amputation (n=20).

Variables Control (n=10) With pain (n=10)

(%)

Gender (M) 9 (90%) 5 (50%)

Mean (SD)

Age (years) 37 (8.96) 35.1 (7.68)

Height (m) 1.72 (0.05) 1.66 (0.08)

Weight (kg) 86.4 (7.9) 68.4 (14)

BMI (kg/m2) 29.42 (3.28) 24.97 (5.23)

(%)

Physical activity (yes) (%) 8 (80%) 8 (80%)

Mean (SD)

Weekly frequency of physi-
cal activity (days)

2.6 (1.95) 3.4 (2.41)

BPI - Severity - 3.90 (1.49)

BPI - Interference - 2.27 (2.36)

CSI-BP 15.8 (10.26) 23.40 (7.32)

(%)

Report of phantom limb  
pain

6(60%) 9(90%)

(n)

Body areas with report of 
pain 

Neck 5

Shoulder 2

Wrist/hand 2

Lower back 4

Hips/thighs 6

Knees* 2

Ankles/feet* 1

M = male; m = meters; kg = kilograms; kg/m2 = kilograms per square meter; BMI 
= Body Mass Index; BPI = Brief Pain Inventory; CSI-BP = Central Sensitization 
Inventory Brazilian Portuguese. *Pain in the body segment in the non-amputa-
ted limb.
Source: Prepared by the authors.
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Figure 1. Quantitative electroencephalography of Alpha wave brain 
activities of the groups: (A) without pain, (B) with pain, (C) difference 
between groups: reduction of Alpha wave in the right posterior region 
of the brain of amputated individuals with musculoskeletal pain com-
pared to the Control Group. Arrows with number 1 indicate higher 
Alpha generation, whereas arrows with number 2 suggest lower Alpha 
generation.

Figure 2. Brain topographic analysis by qEEG of the electrical acti-
vities of the Alpha wave of people with amputation: (A) without pain, 
(B) with pain, (C) difference between groups: reduction in the occipital 
region. Arrow indicates topographical distribution of Alpha brain wave 
reduction between groups.

Figure 3. Phase-amplitude coupling (EG Phase-Amplitude Coupling 
- PAC) in Pz. (A) Control group. (B) Group of amputee individuals with 
musculoskeletal pain.

PZ: MaxPAC = 1.31e-02   flow = 4.00 Hz  fhigh = 34.0

PZ: MaxPAC = 6.18e-03   flow = 4.00 Hz  fhigh = 37
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DISCUSSION

The study investigated the Alpha brain wave activity in indivi-
duals with amputation with and without symptoms of MSP. The 
results showed reduced Alpha brain wave amplitude in amputees 

who reported having MSP, which may infer a reduction in the 
number of recruited neurons performing action potentials, spe-
cifically at the frequency of 8-12 Hz, in the evaluated area. This 
outcome has broad clinical relevance because the Alpha wave is 
related to several brain functions, such as cognitive processing, 
emotional control and integrative functions35, besides having a 
specific role in the regulation of sensory-motor processes36. 
The intensity of painful stimuli has been associated in the literature 
with changes in the Alpha wave in sensory-motor areas37,38 in heal-
thy individuals and individuals with fibromyalgia. In individuals 
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with amputation, studies have found altered connectivity and in-
creased clustering coefficient of the Alpha band, signaling synchro-
nization and stronger functional connections, which may be related 
to sensory perception or to the phantom limb pain itself21.
In the present study, a topographic analysis was also performed, 
i.e., a brain mapping, which showed the occipital area as the lo-
cation where most of the decrease in the Alpha wave occurred in 
the group with MSP, a fact that may be related to a regulation 
of this oscillatory rhythm via neurotransmitters and neuromodu-
lators, such as GABA (Gamma-AminoButyric Acid), glutamate 
blockers and serotonin potentiators39. In addition, the qEEG al-
lows the mapping of brain waves, including in amputees23 who 
experienced synesthetic pain (pain felt when they observe pain in 
another person), and showed a decrease in brain electrical activity 
in Tetha and Alpha waves, which may indicate an alteration in the 
processing of inhibitory control, which would facilitate the synes-
thetic experience of pain observed. It is important to note that in 
the present study the two groups with amputated patients brought 
reports of pain in the phantom limb, but in the analysis this pain 
did not present an association with the MSP, ruling out, a priori, 
the association of pain in the phantom limb with the outcomes.
This Alpha reduction observed in individuals with amputation 
and reports of pain is also in agreement with pre-existing data in 
the literature for a population with MSP in general36. Moreover, 
Alpha wave alterations have also been related to other clinical 
conditions, such as cognitive dysfunction40 and chronic pain pa-
tients41. It is worth noting that it is already possible to relate 
chronic pain conditions with adaptations in the somatosensory 
brain function42. 
On the other hand, considering that chronic pain presents a high 
prevalence in the Brazilian population43, using treatment strate-
gies that are supported by the literature for chronic pain and that 
also seem to increase the activity of Alpha waves seems to be a 
safe path. Among these strategies, it’s possible to mention neu-
rofeedback training44, exercises45, meditation46, and myofascial 
manual techniques47. The hypothesis of the relationship between 
the brain electrical pattern and pain becomes stronger when it 
was found that part of these interventions can be found in pain 
treatment guidelines48,49.  
Another point observed in the present study was the coupling 
of the Theta wave frequency with the Gamma wave. The Al-
pha wave did not present coupling with the Gamma wave in 
this analysis. When comparing the groups, the coupling, i.e., the 
junction of two brain wave frequencies working to perform a 
function, presented faster Gamma waves in the group with MSP. 
The increase in Gamma has been related to the signaling of no-
ciceptive information perceived by the brain to cortical areas 
of pain processing and with behavioral responses arising from 
pain50; both aspects can be evidenced in the PZ, the area evalua-
ted in the present study. This increase in Gamma oscillatory 
responses with higher frequencies has also been associated with 
painful stimuli51, since this frequency, together with the Theta 
wave frequency, is involved in the processing of pain52, which 
reinforces the prospect of repetition of this same pattern in indi-
viduals with amputation and pain report, despite the brain con-
nectivity alterations already described in the literature21. 

Study strengths and limitations
The present study brings prospects for using qEEG as a method 
of tracking and mapping brainwave electrical activity in ampu-
tee patients with unrelated phantom limb MSP. To the authors’ 
knowledge, this is the first study that analyzed the electrical brain 
activity of individuals with amputation targeting MSP that may be 
part of the daily life of this population and that impacts their acti-
vities and even social participation. In addition, the present study 
shows the feasibility of monitoring the pain of the studied popula-
tion using qEEG, which may open space for longitudinal studies. 
As a limitation, the sample size is small for the representativeness 
of this population, even though it is similar to another study with 
qEEG23, which may restrict extrapolations of the results.

CONCLUSION

In the present study, when brain electrical activity of the Alpha 
wave was compared between the groups, individuals with am-
putation and a report of MSP had an electrical pattern with lo-
wer amplitude (lower activation) of the Alpha wave compared to 
amputees without pain. It was also observed that this reduction 
of Alpha occurred specifically in the parieto-occipital area (re-
lated to sensory aspects). In addition, a coupling of Theta with 
higher Gamma frequencies was observed in the group with pain, 
suggesting higher connectivity of the Pain Group.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chikungunya virus 
(CHIKV) chronic polyarthralgia deteriorates general functionality 
and work productivity. The objective of this study was to evaluate 
functionality, pain, quality of life, and sleep quality of individuals 
with chronic CHIKV arthralgia and correlate them with clinical 
symptoms, work productivity, and activity impairment. 
METHODS: This is a descriptive cross-sectional study with 61 
chronic CHIKV arthralgia patients. Functionality was assessed 
using the Health Assessment Questionnaire (HAQ). Pain inten-
sity and interference were measured by using the Visual Analog 
Scale (VAS) and the Brief Pain Inventory Short Form (BPI), res-
pectively. Quality of life and sleep were evaluated using the Short 
Form 36 Health Survey (SF-36) and the Pittsburgh Sleep Qua-
lity Index (PSQI), respectively. Work Productivity and Activity 
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Impairment (WPAI) questionnaire was used to assess the effects 
of health in general symptoms on work.
RESULTS: Low and moderate level of function was present in 
39.4% and 55.7% of the sample, respectively. Moderate pain 
(5.57 ± 2.25), poor sleep quality (47.54%), and sleep disturban-
ces (42.63%) were also observed. Pearson correlations showed 
significant correlation between absenteeism and presenteeism 
with HAQ scores (p = 0.03; r = 0.39 and p = 0.01; r = 0.43, 
respectively), BPI interference (p = 0.02; r = 0.41 and p = 0.001;  
r = 0.58, respectively) and SF-36 physical score (p = 0.007; r = 
-0.49 and p = 0.01; r = 0.58, respectively). Activity impairment 
showed a significant correlation with HAQ (p = 0.01; r = 0.44), 
BPI interference (p = 0.006;  r = 0.5), SF-36 physical score (p = 
0.01; r = -0.6) and SF-36 total score (p = 0.01; r = -0.44). Overall 
work productivity loss only correlated with BPI interference (p 
= 0.04; r = 0.37). 
CONCLUSION: These results suggest that CHIKV chronic ar-
thralgia showed bilateral moderate pain in large joints that im-
pacts activities of daily life, work productivity, and functional 
activity.  
Keywords: Arbovirus infections, Chronic pain, Disability 
evaluation, Sleep. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A poliartralgia crônica 
do vírus Chikungunya (CHIKV) deteriora a funcionalidade e 
a produtividade do trabalho. O objetivo deste estudo foi ava-
liar funcionalidade, dor, qualidade de vida e sono de indivíduos 
com artralgia  crônica por CHIKV correlacionada com sinto-
mas clínicos, produtividade do trabalho e comprometimento 
das atividades. 
MÉTODOS: Trata-se de um estudo transversal descritivo com 
61 pacientes crônicos de artralgia da CHIKV. A intensidade e a 
interferência da dor foram medidas usando a Escala Analógica 
Visual (EAV) e o Brief Pain Inventory Short Form (BPI), respecti-
vamente. A qualidade de vida e o sono foram avaliados usando o 
Short Form 36 Health Survey (SF-36) e o Pittsburgh Sleep Quality 
Index (PSQI), respectivamente. O questionário Work Producti-
vity and Activity Impairment (WPAI) foi usado para avaliar os 
efeitos dos sintomas gerais da saúde no trabalho.
RESULTADOS: Foi observado um nível de funcionalidade bai-
xo em 39,4% e moderado em 55,7% da amostra. Nível de dor 
moderada (5,57 ± 2,25), má qualidade do sono (47,54%) e dis-
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túrbios do sono (42,63%) também foram observados. O teste de 
Pearson apresentou correlação significativa entre absenteísmo e 
presenteísmo com as pontuações de Health Assessment Question-
naire (HAQ) (p = 0,03; r = 0,39 e p = 0,01; r = 0,43 respecti-
vamente), interferência do BPI (p = 0,02; r = 0,41 e p = 0,001; 
r = 0,58 respectivamente) e score físico do SF-36 (p = 0,007; r 
= -0,49 e p = 0,01; r = 0,58, respectivamente). O comprometi-
mento da atividade mostrou uma correlação significativa com o 
HAQ (p = 0,01; r = 0,44), interferência do BPI (p = 0,006; r = 
0,5), pontuação física do SF-36 (p = 0,01; r = -0,6) e pontuação 
total do SF-36 (p = 0,01; r = -0,44). A perda geral de produtivi-
dade no trabalho correlacionou-se apenas com a interferência do 
BPI (p = 0,04; r = 0,37).
CONCLUSÃO: Esses resultados sugerem que a artralgia crônica 
da CHIKV apresenta dor moderada bilateral em grandes articu-
lações com impacto nas atividades de vida diária, produtividade 
no trabalho e atividade funcional.
Descritores: Avaliação da deficiência, Dor crônica, Infecções por 
arbovírus, Sono. 

INTRODUCTION

Recent outbreaks of some arboviruses diseases, including 
Dengue, Zika, and Chikungunya  (CHIKV), in different cou-
ntries of the Americas1 attracted worldwide attention. Brazil 
shows more than 94% of confirmed cases of CHIKV in the 
Americas and declared a public health emergency2. Chikun-
gunya is an arboviral disease considered a neglected tropical 
disease3 spread predominantly by the Aedes aegypti and Ae. 
Albopictus mosquitoes. 
After an incubation period of 2-7 days, 95% of infected peo-
ple will develop acute symptoms that consist of high fever, 
headaches, rash, myalgia, and severe joint pain3. Approxima-
tely 50% of patients recover within a few weeks, but the other 
50% develop chronic inflammatory rheumatism with chronic 
persistent pain, fatigue, and different degrees of disability for 
years4. Chronic widespread and incapacitating polyarthralgia 
can last months to years after the infection3. 
Theeveloppment risk of persistent arthralgia and musculos-
keletal pain relates to the severity and period of infection3,5, 
gender, age, diabetes mellitus, hypertension, dyslipidemia, 
and previous rheumatic disease6. These persistent symptoms 
impair functional, psychological, and social aspects of daily 
routine, work productivity5, physical and emotional health, 
and sleep quality7. However, the impacts of chronic CHIKV 
polyarthralgia on general health, morbidity, and mortality are 
still unknown. Thus, interventions for CHIKV infection-re-
lated rheumatic and musculoskeletal disorders need more evi-
dence8 to support efficient and safe treatments. 
Arthralgia, fatigue, sleep disturbances, and stiffness affect oc-
cupational performance not only for physically demanding 
jobs but also in non-manual office workers9. The quality of 
work is the capacity that employees have to carry out their 
professional tasks following job requirements11. A positive 
work performance needs physical and mental abilities, while 
several diseases may interfere negatively. The consequences of 

chronic CHIKV arthralgia could cause absence from work 
(absenteeism) and reduce productivity at work (presenteeism) 
that increases the costs for the individuals and society9. Un-
derstanding the symptoms that most affect the functionality 
and work productivity will significantly contribute to future 
decision-making on an appropriate rehabilitation program 
and public health policies.
Given the high prevalence of individuals with chronic CHIKV 
arthralgia in Brazil, it was hypothesized that low performance 
at work and low productivity are related to significant social, 
occupational, and individual impairment. 
The objective of this study was to evaluate the functionality, 
pain, quality of life, and sleep of individuals with chronic 
CHIKV arthralgia correlated with clinical symptoms, work 
productivity, and activity impairment.

METHODS

To present a complete and adequate reporting of this study 
and improve the quality of reporting, the Strengthening the 
Reporting of Observational studies in Epidemiology (STRO-
BE) checklist was followed10.
 
Study design and setting
A descriptive cross-sectional observational study with a conve-
nience sample of 61 patients with chronic CHIKV arthralgia was 
conducted from February to July of 2019 in the Laboratory of 
Clinical and Epidemiological Research/Onofre Lopes Hospital, 
Natal, Brazil. Participants were recruited from digital media or 
referred by health care services from February 4 to February 22 
in 2019. Data collection occurred from February 25 to July 5 in 
2019. During the period of the study, a total of 61 patients were 
recruited and all completed the entire study protocol.
Participants were informed verbally and in writing about the 
objectives and procedures according to resolution 466/12 of 
the Brazilian National Health Council and signed the Free 
and Informed Consent Term (FICT). This study was appro-
ved by the institutional ethics committee from the Federal 
University of Rio Grande do Norte (number: 2.932.953). 
The inclusion criteria consisted of (a) rheumatologist diagno-
sis of CHIKV according to the Brazilian Society of Rheuma-
tology criteria for diagnosis and treatment of CHIKV12; (b) 
active chronic phase of chikungunya fever (more than 3 mon-
ths with persistent symptoms); (c) ability to understand study 
objectives and answer the questions; (d) no physical therapy 
or rehabilitation program for 3 months before the study; (e) 
no use of corticosteroids, analgesics and/or anti-inflammatory 
drugs during the week of evaluation; and (f ) live in the epi-
demic area of Natal, Rio Grande do Norte, Brazil. Exclusion 
criteria included (a) physical and/or organic difficulties that 
compromise questionnaire applications; (b) neurological or 
psychiatric diseases, and limb amputation.

Variables and measurement
Sociodemographic characteristics (gender, age, schooling, 
profession, marital status, and race) and clinical data (time of 
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CHKV, functionality, pain, quality of life, sleep quality, work 
productivity and activity impairment) were collected. Three 
physical therapists participated in the data collection. All re-
searchers have 15 years of previous experience with rheumatic 
diseases management and previous training for the evaluation 
protocol.
Questionnaires were self-completed by the respondent and ad-
ministered individually. In case of difficulties, an experienced 
researcher directly communicated with the participants. To 
prevent risk of bias in the design, conduction and analysis of 
data, only two researchers were assigned for patient evaluation. 
Another researcher not involved in evaluation made the sta-
tistical analysis. No quality scales were used, and all question-
naires were previously used and validated for arthritis patients.

Functionality
Health Assessment Questionnaire (HAQ)13 evaluates patients 
with rheumatoid arthritis (RA), osteoarthritis, and other 
rheumatologic conditions14,15. Few studies with CHKV used 
this questionnaire to measure functional status6,14,15, but it is 
an interesting tool for measuring disability due to persistent 
arthralgia. Questions are rated on a scale of 0 to 3 and assess 
specific activities of daily living, including getting up, get-
ting dressed, eating, walking, bathing, grabbing, and doing 
errands. The average of all scores is taken to rate disability 
as 0 = no difficulty, 0-1 = mild disability, 1-1.5 = moderate 
disability and > 1.5 = severe disability. High scores indicate an 
important impact of the disease on functional status. 

Pain
The Visual Analog Scale (VAS) is a continuous scale compri-
sed of 100 mm in length, anchored by 2 verbal descriptors, 
“no pain” (score of 0) and “worst imaginable pain” (score of 
100)16. VAS was self-completed by the respondent accor-
ding to the question: “what is the level of pain originated by 
CHKV?”. Higher score indicates greater pain intensity.  
The Brief Pain Inventory Short Form (BPI) is a self-adminis-
tered questionnaire developed to assess the severity of pain 
and the impact of pain on daily function17,18. It presents 15 
items, including 2 multi-item scales to measure pain and its 
impact on functionality and well-being. BPI includes the 
three pain severity items (pain worst, pain average and pain 
now) and the seven interference items (how pain interferes 
with activity, mood, relationship with others, walking ability, 
work, enjoyment of life and sleep). This questionnaire inclu-
des a body figure aimed at describing the location of pain. 
This information was used to show the intensity of pain in 
different parts of the body. A figure of body pain distribution 
was made (Figure 1). 
The Short Form 36 Health Survey (SF-36) evaluates quality 
of life related to chronic diseases and other medical condi-
tions13,19. The SF-36 consists of 36 items grouped into eight 
scales to assess eight dimensions of quality of life. The eight 
domains (subscales) of the SF-36 are marked on a scale of 
0-100 comprising: physical activity, health problems resul-
ting in limitations, body pain, difficulties in performing daily 

life activities, general health, vitality, emotional state, mental 
health, well-being, stress and social activity19. A higher score 
indicates better health conditions. 
The Pittsburgh Sleep Quality Index (PSQI)20 investigates 
good sleepers and poor sleepers. This study assessed sleep 
quality over a 1-month time interval. PSQI consists of 19 sel-
f-rated questions and 5 questions that should be answered by 
bedmates or roommates. Those 19 questions are categorized 
into 7 components, graded on a score that ranges from 0 to 
3. The total score for these 7 components yields one global 
score, which ranges from 0 to 21, where the highest score 
indicates worse sleep quality20.
The Brazilian version of the Work Productivity and Activity 
Impairment (WPAI) questionnaire evaluates the effect of spe-
cific symptoms severity on work productivity and non-work 
activities11. The WPAI consists of six questions assessing the 
impact of the disease on work and other daily activities during 
the previous 7 days21. WPAI evaluates the employment status, 
the extent of absenteeism, presenteeism, and impairment in 
daily activities attributable. WPAI has 6 questions, each with 
unique response options, and higher scores (range 0–100%) 
indicate a more significant impact of health. This question-
naire is commonly used in patients with arthritis, ankylosing 
spondylitis and other chronic pain diseases13,22.

Statistical analysis
Analyses were performed using the SPSS software (V.19.0, 
Chicago, USA) and Graph Pad Prism 5. The pain map was 
made using Photoshop CS5 and Illustrator 2019. Quantitati-
ve variables were expressed as means and standard deviations 
(SD), and sociodemographic data was expressed by percenta-
ge. The Shapiro-Wilk test was applied to assess the normality 
of the distribution of the data. 

Less cited Most cited

Figure 1. Map of pain
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The pain map derived from the frequency of pain reports of 
the 61 participants through the homunculus contained in the 
BPI (Figure 1). The color standardization followed the red co-
lor palette. The color palette was divided into 10 equal parts 
representing 10% each sub-division. Thus, the most cited 
areas with higher pain averages (according to VAS) received 
darker stains, while less cited areas with lower pain averages 
had lighter stains. This graphical representation allows easy 
understanding and communication of the results obtained, 
enhancing the ability to detect and comprehend variations 
between patients with a difference in the etiology of periphe-
ral pain. It is a mnemonic tool since larger parts are easily 
remembered and might help to build a typical image of pain 
in CHIKV chronic polyarthralgia. 
Pearson correlation coefficients were estimated for the corre-
lation between work productivity and clinical variables (0 < 
r ≤ 0.19 very low correlation; 0.2 ≤ r ≤ 0.39 low correlation; 
0.4 ≤ r ≤ 0.59 moderate correlation; 0.6 ≤ r ≤ 0.79 high cor-
relation; 0.8 ≤ r ≤ 1.0 very high correlation)23. Statistical 
significance was p ≤ 0.05.

RESULTS

All participants completed the full outcomes and were in-
cluded for the analysis. Table 1 shows the sociodemogra-
phic data. Mean age was 47.74±10.67 years, and the time 
of CHIKV was 2.84±0.90 years. CHIKV patients showed a 
significant low functionality with a low level of functional sta-
tus in 39.4% and moderate in 55.7% of the sample. A mean 
of pain described a moderate pain (5.57± 2.25), and the most 
cited points of pain were knees, wrists, ankles, and shoul-
ders (Figure 1). Poor sleep quality was present in 47.54% and 
sleep disturbance in 42.63% of the patients. 
Indicators of work productivity calculated by WPAI are des-
cribed in table 2.  Correlations between work productivity and 
clinical variables were showed in table 3. Using Pearson cor-
relation test, absenteeism and presenteeism showed a low (r = 
0.39, p = 0.03) and moderate significant correlation with HAQ 
(r = 0.43; p = 0.01). Absenteeism and presenteeism showed a 
moderate correlation with BPI interference (r = 0.41, p = 0.02; 
r = 0.58; p = 0.00,  respectively). Absenteeism showed a nega-
tive moderate correlation with SF-36 physical score (r = -0.49, 
p = 0.007). A moderate positive correlation was observed for 
presenteeism with SF-36 physical score (r = 0.58; p = 0.01). 
Overall work productivity loss showed a negative moderate 
correlation with age (r = -0.49, p = 0.007), a moderate cor-
relation with HAQ (r = 0.44, p = 0.01), SF-36 total score (r 
= -0.44, p = 0.01) and BPI interference (r = 0.5, p = 0.006).  
Overall work productivity loss showed a low correlation with 
sleep quality index (r = 0.27, p = 0.03) and a high negative 
correlation with SF-36 physical score (r = -0.6, p = 0.001). 
Activity impairment only showed a low correlation with BPI 
interference (r = 0.37, p = 0.04).  
One-tailed post hoc sample size analysis returned an actual 
power of 0.89, considering α = 0.05 and a moderate effect 
size of 0.35.

Table 1. Sociodemographic and clinical variables of CHIKV patients

Variables CHIKV patients  

Age (years) 47.26 ± 10.72

Time of CHIKV (years) 2.84 ± 0.90

Functionality (HAQ total) 1.15 ± 0.48

HAQ Classification (%)

Low 39.4

Moderate 55.7

High 4.9

Pain intensity (VAS) 5.57 ± 2.25

Pain severity (BPI) 20.36 ± 8.11

Pain interference (BPI) 39.05 ± 16.71

Quality of life (SF-36)

Physical status 38.78 ± 10.23

Mental status 43.70 ± 10.69

Total status 39.67 ± 9.60

Quality of sleep (PSQI, %)

Good 9.83

Poor 47.54

Sleep disturbance 42.63

Gender (%)

Female 77.42

Male 22.58

Marital Status (%)

Single 32.78

Married 50.82

Divorced 11.48

Widowed 4.92

Income* (%)

1 Minimum Wage 31.14

2 to 3 Minimum Wage 36.06

4 Minimum Wage or more 18.03

Unreported 14.77

Schooling (%)

Elementary 16.38

Secondary 39.34

University 39.34

Unreported 4.94
Clinical variables described with mean and standard deviation. CHIKV = 
Chikungunya patients; HAQ = Health Assessment Questionnaire; VAS = Visual 
Analog Scale; BPI = Brief Pain Inventory Short Form; SF-36 = Short Form 36 
Health Survey; PSQ = Pittsburgh Sleep Quality Index; *Brazilian National Mini-
mum Wage, US$ 257 per month.

Table 2. Work productivity of Chikungunya patients.

WPAI Employed
(n = 29)

Unemployed
(n = 32)

% (p25 – p75) % (p25 – p75)

Absenteeism 0 (0 - 20.55) N/A

Presenteeism 60 (35 - 70) N/A

Overall work producti-
vity loss

40 (23.14 - 60) N/A

Activity impairment 70 (40 - 85) 55 (32.5 - 80)
WPAI = Work Productivity and Activity Impairment. Data in 25th and 75th 
percentile. 
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DISCUSSION
 
This study exposes the impact of chronic CHIKV arthralgia on 
work productivity and activity impairment. Several aspects of 
CHIKV patients were described according to the level of func-
tionality, pain, quality of life, and sleep quality. Many of these 
clinical variables significantly correlate with absenteeism, pre-
senteeism, overall work productivity loss, and activity impair-
ment. Chronic CHIKV patients showed an important decrease 
in functionality, moderate pain, and sleep disturbances. Knees, 
wrists, ankles, and shoulders were the most mentioned points 
of chronic pain. These data suggest chronic disabling that inter-
feres in activities of daily living, work productivity, and activity 
impairment. This is the first report to correlate chronic CHIKV 
arthralgia with work activities. 
Previous investigations of functional aspects suggest a modera-
te level of disability and a moderate level of pain14. Disability 
and pain in CHIKV patients were similar to the levels seen in 
rheumatic arthritis, fibromyalgia, and other rheumatic disea-
ses4. Joint pains are the most common symptoms in chronic 
CHIKV patients24. Persistent arthralgia promotes low func-
tionality, low sleep quality, and mood disturbances, including 
depression and anxiety13,25. The effect of the rehabilitation 
treatment on work disability in CHIKV was not yet published. 
CHIKV could be considered as a neglected tropical disease, 
potentially affecting over 1 billion people, but rehabilitation 
programs and recommended protocols for improving functio-
nality are scarce26. Strategies are necessary for managing work 
in the short and long term of the disease.
The Work Productivity and Activity Impairment questionnaire 
measures the effect of health and symptom severity on work 
productivity and non-work activities22. The results obtained for 
WPAI showed that the patient with chronic CHIKV arthralgia 
has a more significant impact on health and symptom severity, 
on work productivity and non-work activities. 
Other rheumatic diseases also interfere in work activities. A 
previous study reported a correlation of RA disease activity, 
functional capacity, and quality of life with working impair-

ment23. Patients with fibromyalgia reported chronic mus-
cle pain, fatigue, sleep disturbances, and emotional distress 
that interfere in activities of daily life and impaired ability to 
work27. Other authors28 found a work productivity decay in 
seronegative spondyloarthropathy and a correlation with clini-
cal outcomes. CHIKV revealed similar effects when compared 
with other rheumatic diseases. 
This study had a series of limitations. For ethical reasons, the 
use of drugs was not stopped during the study. But even with 
the use of drugs, it was possible to show the impact of chronic 
CHIKV arthralgia. The modest sample size is another limita-
tion due to the CHIKV criteria, but even with a sample of 
61 participants, it was possible to show significant correlations 
between variables. However, these results point out the need 
for additional studies on rehabilitation programs to restore 
the ability to maintain functionality and productivity both at 
and outside work with quality of life in patients with chronic 
CHIKV arthralgia. Brazil is a protagonist in cases of CHIKV 
and studies about the impact of chronic CHIKV arthralgia are 
rare. Thus, further studies with larger samples could support 
health care policies and clinical strategies for endemic areas, 
aiming to improve quality of life and physical function.  

CONCLUSION

This study suggests that chronic CHIKV arthralgia promo-
tes functional disorders, moderate musculoskeletal pain, and 
sleep disturbances with a significant correlation with negative 
impact on daily life activities, work productivity, and activity 
impairment.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Half of neuropathic 
pain patients still end up failing clinical treatments. Electrical 
stimulation of the posterior insular cortex (ESI) modulates sen-
sory and nociceptive circuits. This study evaluated the effects of 
a range of frequencies of ESI proposed to improve neuropathic 
pain. 
METHODS: Male Sprague Dawley rats, 280-340 g, submit-
ted to the chronic constriction of the right sciatic nerve were 
tested for mechanical sensitivity using the paw pressure and 
von Frey filaments tests, and for thermal sensitivity using the 
hot plate test. The rats were submitted to ESI 10, 60 or 100 
Hz (one, five or seven ESI, 15 min, 210 µs, 1V), applied to 
the posterior insular cortex, and were evaluated in the tests 
before and after ESI, or in follow-up of 48, 72 and 168h. 
The open field evaluated general activity after ESI 5. The in-
volvment of opioid and cannabinoid testes were evaluated 
through treatment with naloxone and SR1416A - antagonist 

Electrical stimulation of the posterior insular cortex induces opioid and 
cannabinoid-dependent antinociception and regulates glial cells in the 
spinal cord
A estimulação elétrica do córtex insular posterior induz antinocicepção opioide e canabinoide 
dependente e regula células da glia na medula espinal
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HIGHLIGHTS
• 60 Hz-delivered ESI was the best analgesic protocol for the insular stimulation. 
• Data showed a prolonged analgesic effect up to 72h after repetitive ESI.
• ESI regulates glia activation in pain modulatory system. 
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and inverse agonist/antagonist of the receptors, respectively, 
after ESI 5, while activation of astrocytes, marked by glial 
fibrillary acid protein (GFAP), and of microglia, marked by 
IBA-1 (glial marker), in the spinal cord evaluated by immu-
nohistochemistry.
RESULTS: Data demonstrate that 10, 60, and 100 Hz ESIs 
modulate mechanical and thermal sensitivity. ESI 5 increased 
immunoreactivity of GFAP in the spinal cord, without altering 
IBA-1 (glial marker). Naloxone and SR141716A reversed the 
antinociception of 60 Hz ESI 5. 60 Hz ESI 7 induced antinoci-
ception up to 72h. 
CONCLUSION: 60 Hz ESI induces opioid and cannabinoid-
-dependent antinociception and regulates glia.
Keywords: Chronic pain, Electric stimulation, Neuroglia.  

RESUMO

JUSTIFICATIVA E OBJETIVOS: Metade dos pacientes com 
dor neuropática são refratários aos tratamentos. A estimulação 
elétrica do córtex insular (EECI) posterior modula circuitos sen-
soriais e nociceptivos. Assim, este estudo avaliou os efeitos de 
uma faixa de frequências de EECI como tratamento em modelo 
animal de dor neuropática. 
MÉTODOS: Ratos machos, Sprague Dawley, 280-340 g, sub-
metidos a cirurgia para indução de constrição crônica (ICC) do 
nervo isquiático direito, foram avaliados em relação à sensibili-
dade mecânica com a utilização do teste de pressão de pata e de 
filamentos de von Frey, e sensibilidade térmica usando o teste de 
placa quente. Os ratos foram submetidos a EECI de 10, 60 ou 
100 Hz (uma, cinco ou sete EECI, 15 min, 210 µs, 1V), aplicada 
ao córtex insular posterior esquerdo, e avaliados nos testes antes e 
após EECI, ou em follow up de 48, 72 e 168 horas. Por meio do 
teste de campo aberto, avaliou-se a atividade geral após a EECI 
5. O envolvimento de receptores  opioides e canabinoides foi 
avaliado por meio da administração de naloxona e SR141716A 
- antagonista e agonista/antagonista inverso dos receptores, res-
pectivamente - após a EECI 5, enquanto a ativação de astrócitos 
- marcada por proteína ácida fibrilar glial (GFAP), e de micróglia 
- marcada por IBA-1 - na medula espinal foi avaliada por imu-
no-histoquímica. 
RESULTADOS: Os dados mostraram que EECI em 10, 60 e 
100 Hz modulam a sensibilidade mecânica e térmica dos ani-
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mais. A EECI 5 aumentou a imunorreatividade de GFAP na 
medula espinhal, sem alterar IBA-1 (marcador glial). Naloxona 
e SR141716A reverteram a antinocicepção produzida por EECI 
5 de 60 Hz. EECI 7 de 60 Hz induziu antinocicepção por até 
72 horas. 
CONCLUSÃO: A EECI 60 Hz produz antinocicepção depen-
dente de opioides e canabinoides e regula a glia. 
Descritores: Dor crônica, Estimulação elétrica, Neuroglia. 

INTRODUCTION

The insular cortex is a pain-matrix center1 comprised of ante-
rior and posterior subdivisions that modulate both sensory and 
emotional aspects of pain2. Though effective, pharmacological 
treatments often do not completely alleviate painful symptoms 
in chronic neuropathic conditions. In addition, some of these 
therapies lead to adverse effects and treatment discontinuation3,4. 
Different modalities of both invasive and non-invasive electrical 
stimulation targeting the insula have been proposed, exerting 
analgesic effects by functionally influencing either the insular 
cortex or associated pathways5,6. Previous reports7,8 described 
protocols using single or repetitive electrical stimulation at 60 
Hz in the insular cortex (ESI) to induce antinociception in expe-
rimental neuropathic pain-rats. 
Projections from the insular cortex to the dorsolateral and 
ventrolateral periaqueductal gray (PAG) and the pain-related 
dorsal horn spinal cord laminae9,10 have been proposed to mo-
dulate nociceptive input. In the dorsal horn, opioidergic and 
cannabinoidergic signaling promotes antinociception11. Neu-
roplastic changes in this region have been reported in chronic 
pain conditions, where glial-derived processes of astrocytes 
and microglia contribute to the development and chronifi-
cation of pathological pain processes12,13. Glial activation of 
astrocytes (i.e., reactive astrogliosis) and microglial responses 
in the descending pain pathway are considered an early me-
chanism associated with the maintenance of chronic neuro-
pathic pain14-17. 
From there this study hypothesized that diverse ESI protocols 
based on a range of stimulation frequencies from low frequen-
cy, 10 Hz; to high frequency, 60 Hz and 100 Hz result in diffe-
rent efficacies on the control of neuropathic pain symptoms, as 
well as are capable to influence paramount aspects of the endo-
genous pain modulatory signaling and glial activation, which 
may constitute powerful regulatory targets to improve neuros-
timulation efficacy and the patient’s chronic pain treatment. 
This is of substantial importance due to the great number of 
chronic neuropathic pain patients while no currently available 
treatment reaches completely 100% effectiveness on producing 
analgesia. The study used the chronic constriction of the sciatic 
nerve (CCI), a standard model in literature to induce neuro-
pathic pain, to assess mechanical and thermal antinociceptive 
effects of different frequencies of repetitive ESI and its long-
-term duration. The study also investigated the involvement of 
opioid and cannabinoid type 1 receptors, besides their effects 
over astrocytes and microglia activation in the spinal cord of 
neuropathic pain rats. 

METHODS

Male Sprague Dawley rats (280-340 g) obtained from the 
Rats Production Center (Institute of Biomedical Sciences - 
Animal Facility Network of University of São Paulo) were 
used. The study was approved by the Ethics Committee on 
Animal Experimentation of University of São Paulo (CEUA 
No 5874130618; No 3447131117) and followed the guideli-
nes of the Institutional Animal Care and Use Committee. All 
protocols were conducted blinded for the same researcher and 
animals randomly distributed in the groups. In this study, 
male rats were chosen as the main animal model because of 
the frequent use throughout the neuromodulation literatu-
re, allowing reproducibility of protocols that supported the 
hypothesis. Furthermore, the use of male rats intended to 
standardize the best frequency-based protocol of ESI treat-
ment that resulted in analgesia, excluding differences in pain 
responses that could be observed according to the female rat 
estrous cycle18. This work was elaborated according to the AR-
RIVE guidelines19. 

Experimental design 
Animals were habituated to the apparatuses (except for the 
open field) one day before the experiments to reduce stress20. 
Baseline measurements were evaluated before any animal ma-
nipulation. The mechanical sensitivity was assessed through the 
paw pressure and von Frey filaments tests, and thermal sensi-
tivity through the hot plate test. Animals were submitted to 
the CCI in the right hind paw. Seven days later, an electrode 
was implanted in the insula as better described in “Electrode 
implantation and electrical stimulation of insular cortex (ESI)” 
section below8. 
Fourteen days after CCI, animals were submitted to either a 
single electrical stimulation of the insular cortex (ESI 1) or ESI 
repeated 5 times (ESI 5) performed at 10, 60 or 100 Hz. Ani-
mal groups: (A) 10 Hz ESI (n = 8), (B) 60 Hz ESI (n = 8), (C) 
100 Hz ESI (n = 5); and Sham (n = 4 to 5). 60 Hz ESI (n=7) 
was also given for 7 days (ESI 7). Behavioral evaluations were 
performed before any manipulations (baseline), prior (Pre) and 
after (Post) ESI. 
Naloxone or SR141716A (animal groups: ESI+Sal n= 6; ESI+N-
LX n= 5; ESI+DMSO n= 4; ESI+ SR141716 n= 4) were ad-
ministered before ESI 5 and animals were re-evaluated in the 
paw pressure test 30 min and 40 min later, respectively. To study 
long-lasting antinociception, animals were evaluated 48h, 72h 
and 168h after ESI 7 (Figure 1). Fixed samples of spinal cord 
were collected after ESI 5 to analyze glial fibrillary acidic protein 
(GFAP)-marked astrocyte activation and IBA-1-marked micro-
glia activation using immunohistochemistry assays. Researchers 
who performed all experiments and surgeries were blinded to the 
stimulation frequency. 
Figure 1 illustrates, in days and in hours, post ESI 7, the beha-
vior assessment, CCI surgery, electrode implanting, ESI days 
of stimulation and pain-like behavior follow up of the protocol 
applied in this work. Black arrows: ESI stimulation; dark gray 
arrows: behavior assessment of thermal and/or mechanical sensi-
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tivity and/or general activity; light gray arrows: pharmacological 
treatment with naloxone or SR141716; white arrows: fixed sam-
ple collection.

Chronic constriction injury (CCI)
CCI was performed according the authors21. Under 2.5% iso-
flurane (IsoforineTM, Cristália, São Paulo, SP, Brazil), four liga-
tures were loosely tied around the right sciatic nerve with 5.0 
chromic catgut (EthiconTM, Raritan, Nova Jersey, USA). The 
incision was sutured with 4.0 silk suture wire and animals were 
monitored during post-surgical recovery. 

Electrode implantation and electrical stimulation of insular 
cortex (ESI)
A concentric electrode (D039035408 Spes MedicaTM, Genova, 
GE, Italy) was implanted in the left posterior agranular insula, 
as previously described by the authors8. Rats received pre-a-
nesthesia with acepromazine (2.75 mg/kg, Acepram™, Vetnil, 
Louveira, SP, Brazil) via intraperitoneal, and anesthesia with 
ketamine hydrochloride (82 mg/kg, DopalenTM, Paulínia, SP, 
Brazil, Sespo) intraperitoneal, xylazine hydrochloride (7.5 mg/
kg, Anasedan™, Paulínia, SP, Brazil, Sespo) via intraperitoneal 
and local anesthesia (3% mepivacaine hydrochloride,100 µL/
animal, MEPISV™, DFL, Taquara, RJ, Brazil). 
The electrode was placed according to -1.0 AP; +5.8 ML; -7.1 
DV. Coordinates of electrode positioning were the same as pre-
viously described by the authors7. Sprague-Dawley rats were 
based on the coordinates of The Rat Brain Atlas22. As some 
minimal variations may exist between surgeries, electrode pla-
cement was continually verified through random selection of 
implanted animals to analyze the slices containing electrode 
placement. 
Positioning in the insular cortex was observed in histological 
sections and verified under a stereoscope microscope magni-
fier (DI 724, DIGILAB) and coordinates were compared as to 
the bregma positioning with the coordinates of The Rat Brain 
Atlas22, based on previously published data by the study7. The 
present research group used histological sections of the left pos-

terior insular cortex submitted to the Nissl staining to confirm 
the electrode positioning compared to the atlas coordinates 
Animals received amoxicillin trihydrate (100 mg/kg subcuta-
neously, Agemoxi L.A., Agener União™, São Paulo, SP, Brazil) 
and were monitored for 7 days. ESI was performed in awake, 
freely moving animals, with MedtronicTM Model 3625 Test 
Stimulator (Dublin, Ireland), through adapted connecting 
cables (10000NNHF3 Spes MedicaTM, Genova, GE, Italy)7,8, 
according to the parameters: one, five or seven ESI sessions, 
15 min per session, at 10, 60, or 100 Hz, 210 µs, 1V. Sham 
animals were implanted with electrodes but were not given 
stimulation. Behavioral assessments were conducted right af-
ter ending the 15min and with the animals still under stimu-
lation (Figure 1).  

Behavioral assessments
Paw pressure test 
The test was performed as described by Randall and Selitto 
(1957). A force with increasing magnitude (16 g/s) was applied 
to the right hind paw with a pressure apparatus (InsightTM, 
Ribeirão Preto, São Paulo, Brazil). Mechanical sensitivity was 
evaluated as the force required to induce a withdrawal response. 

Von Frey filaments 
Animals were individually placed in small acrylic boxes with 
mesh floor and habituated to the test the day before the analy-
sis. Mechanical punctate hypersensitivity was assessed by von 
Frey monofilaments (Touch-TestTM Sensory Evaluators, North 
Coast Medical, Morgan Hill, CA, USA), according to the me-
thod described by the author23,24. Nine bending monofilaments 
with different caliber each (3.22, 3.61, 3.84, 4.08, 4.31, 4.56, 
4.93, 5.18, 5.46) were applied perpendicularly to the mid-
-plantar surface of the posterior right paw. A positive response 
was considered during paw withdrawal, licking, or shaking. 
The 50% threshold was calculated using the formula: 50% (g) 
= 10 [xf + K.δ], where xf is the caliber of the tested filament, K 
is the standard value to the sequence of six behavior responses, 
and δ is the measure of the differences (in log) of the filaments 
used (0.28 for the sequence used)23. 

Figure 1. Experimental design for single and repetitive ESI 
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Hot plate test 
To evaluate thermal sensitivity, a metal plate heated to a 
constant temperature (51.5 ºC) was used. The latency in 
seconds was observed for a positive response, including paw 
withdrawal, jumping, shaking, or licking the hind paw. A 15 
second limit exposure was used to avoid tissue injury by the 
high temperature24. 

Open field test
To evaluate and confirm no ESI effects over general activity 
after stimulation sessions, rats were placed for three minutes 
in a circular arena (95 cm in diameter x 45 cm in height 
with floor divided in quadrants) and evaluated for locomo-
tion (total number of quadrant entries) and raising (total 
number of bipedal position). The test was performed once 
after ESI 5. 

Pharmacological treatments 
Naloxone (naloxone hydrochloride, cod:0599 Tocris Bios-
cienceTM, Bristol, England, 2 mg/kg i.p. in 0.9% saline), a 
non-specific opioid receptors antagonist, was administered 
30 min prior to paw pressure test. SR141716A (rimonabant 
hydrochloride/SR141716A, cod:0923 Tocris BioscienceTM, 
Bristol, England, 1 mg/kg i.p. in DMSO 80%), a selective 
inverse agonist/antagonist of type 1 cannabinoid receptors 
was administered 40 min prior to the testing7. Animals were 
submitted to the drug treatment and behavior evaluation 
after ESI 5. Drug administration was conducted blinded to 
the main researcher who performed behavior tests and ani-
mals were randomly distributed in the groups. 

Immunohistochemistry assays for GFAP and Iba-1 in spinal cord
Fixed spinal cord samples were collected after transcardiac 
perfusion (0.9% in 0.1 M PB plus  4% formaldehyde) and 
cut in a freezing microtome (30 µm). Sections were proces-
sed as free floating immunohistochemistry: a) 3 washes of 
10 min in 0.1M PB; b) overnight incubation at 4ºC under 
agitation with GFAP (1:500; clone GA5 MAB360; Milli-
poreTM,  Burlington, Massachusetts, USA) or Anti- Iba1/
AIF-1 (1:500 MABN92, MilliporeTM,  Burlington, Massa-
chusetts, USA);  c) 3 washes of 10 min in 0.1M PB; d)  in-
cubated for 2h at room temperature with biotinylated goat 
anti-mouse IgG antibody (1:200 Jackson Immuno Research 
Laboratories, INC.TM, Bar Harbor, Maine, USA,); e) in-
cubation for 2h at room temperature with avidin-biotin kit 
(1:100) and 0.05% diaminobenzidine–0.01% hydrogen pe-
roxide (Jackson Immuno Research Laboratories, INC.™, Bar 
Harbor, Maine, USA), mounting on gelatinized glass slides 
using a glycerol-based mounting medium, dehydration with 
graded ethanol solutions and xylene, and cover slipped with 
Permount solution (Fisher ScientificTM, Hampton, Nova 
Hampshire, USA).   
Three slices of the spinal cord from each animal of each 
group (n per group= 4-5) were captured under an optical 
microscope (Aristoplan, LeitzTM, Stuttgart, Germany) with 
final magnification of 200x. Images of spinal cord were com-

pared with spinal cord figures of the Rat Brain in Stereotaxic 
Coordinates23 to delineate the dorsal horn area of the L4-L6 
lumbar segments, where the sciatic nerve was inserted in 
spinal cord. The quantification of GFAP-immunoreactivity 
was performed using a threshold-based quantification in the 
Image J software, in which the software identifies within a 
chosen area pixels between a particular threshold value de-
fined according to its staining. This value is applied by all 
images and the optical density is obtained by each measure. 

Statistical analysis
Data are presented as mean ± standard error of the mean 
(S.E.M). The 95% confidence interval (95% CI) is presented. 
The GraphPad Prism software version 8 (GraphPad Software 
Inc.™, San Diego, CA, USA) was used for statistical analyzes. 
Normality was assessed by the Shapiro-Wilk test. Parametric 
data obtained from behavioral measures, including the paw 
pressure, hot plate tests and von Frey filaments, were analyzed 
by two-way repeated Analysis of Variance (ANOVA), while 
the follow up of paw pressure and open field test were analy-
zed by one-way ANOVA, and ordinary two-way ANOVA was 
used for immunohistochemistry analyses, followed by Bon-
ferroni post-hoc test. A value of p<0.05 was considered signi-
ficant. Unless otherwise specified, values of F in the text are 
related to interactions treatment x time.

RESULTS

Different frequencies of repetitive ESI interfere with me-
chanical sensitivity 
Animals developed mechanical hypersensitivity (i.e decreased 
mechanical threshold or 50% threshold, respectively) evalua-
ted by both paw pressure (Figure 2) and von Frey filaments 
(Figure 2) tests 14 days after CCI. ESI 1 and ESI 5 induced 
antinociception (i.e increase on mechanical threshold)  only 
when stimulated by using 60 and 100 Hz (Figure 2, B and 
C) compared to Sham, which maintained a low mechanical 
threshold (60 Hz ESI and Sham, n=5 to 7, F (4,40) = 60.51, 
p<0.0001; Post ESI 5 Sham 24.2± 1.46; ESI: 92.1± 2.88; 
95% IC= -78,56 to -57,32); (100 Hz ESI and Sham, n=4 to 
5, F (4,16) = 284.4, p<0.0001; Post ESI 5 Sham 30.75± 2.13; 
ESI: 74.6± 2.56; 95% CI= -53,27 to -34,43). 
10 Hz stimulation induced antinociception after ESI 5 
when compared to Sham treatment, (Figure 2, A) (10 Hz 
ESI and Sham, n=5 to 8, F (4,44) = 1.41, p=0.246; Post ESI 
5 Sham 24.2± 14.6; ESI: 37.37± 2.07; 95% CI= -23,73 to 
-2,621). Similar results were observed for punctate hyper-
sensitivity, as revealed by von Frey filaments tests (Figure 
2, D-F) (10 Hz ESI and Sham, n=4 to 5, F (4,28) = 17.81, 
p<0.0001; Post ESI 5 Sham 2.19± 0.24; ESI: 10.74± 1.08; 
95% CI= -12.02 to -5.095); (60 Hz ESI and Sham, n=4 
to 5, F (4,28) = 28.83, p<0.0001; Post ESI 5 Sham 2.13± 
0.23; ESI: 13.28± 0.94; 95% CI= -5.443 to -1.750); (100 
Hz ESI and Sham, n=4, F (4,24) = 17.76, p<0.0001; Post 
ESI 5 Sham 2.19± 0.24; ESI: 12.94± 1.16; 95% CI= -3.879 
to 0.6244). 
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60 Hz ESI, but not 10 and 100 Hz ESI, increased thermal 
sensitivity of CCI-induced rats without changes in general 
activity of animals
Results obtained demonstrate that 60 Hz ESI induced increase 
in thermal latency after a single ESI and five ESI in CCI-rats 
(60 Hz ESI and Sham, n=4, F (4,12) = 17.08, p<0.0001; Post 
ESI 5 Sham 2.15± 0.05; ESI: 5.65± 0.218; 95% CI= -4.641 
to -2.359), while 10 Hz (10 Hz ESI and Sham, n=4 and 5, F 
(4,35) = 0.971, p=0.435; ESI: 3.24± 0.294; 95% CI= -2.275 
to 0.09453) and 100 Hz ESI (100 Hz ESI and Sham, n=4, F 
(4,12) = 2.47, p=0.1; Post ESI 5, ESI: 3.25± 0.338; 95% CI= 
-2,368 to 0,1683) did not affect thermal hypersensitivity in hot 
plate test (Figure 3, A-C), compared to Sham animals, which 
did maintain the thermal hypersensitivity (i.e. low latency of 
response) observed after CCI. Locomotion and raising evalua-
ted by the open field test did not change after 10, 60 and 100 
Hz ESI (Figure 3, D-E) (Raising: 60 Hz ESI and Sham, n=4, F 
(3,12) = 1.297, p=0.3294; 95% CI= -7.456 to 3.456); (Loco-
motion 60 Hz ESI and Sham, n=4, F (3,8) = 5.405, p=0.025; 
95% CI= -37.95 to 5.285).

Repetitive 60 Hz ESI-induced mechanical threshold increase 
is reversed by opioidergic and cannabinoidergic antagonists 
Naloxone reversed mechanical threshold increase after ESI 5 (60 
Hz ESI: n=7; F [4,44]=4.853, p=0.0025; Pre ESI 5: 42.571± 

4.628; Post ESI 5: 28.142± 3.595; 60 Hz ESI+Sal: n=6; Pre 
ESI 5= 44.5± 3.584; Post ESI 5: 53.833±7.773; Figure 4A; 95% 
CI= -42,17 to -9,214). Similarly, SR141716 reversed ESI 5 ef-
fects (60 Hz ESI: n=4; F [4,24] =7.292, p=0.0003; Pre ESI 5: 
52.5± 3.883; Post ESI 5: 35.75± 3.172; 60 Hz ESI+DMSO:  
n=4; Pre ESI 5: 58.5± 7.643; Post ESI 5: 74±7.047; Figure 4, 
B; 95% CI= -56,62 to -19,88).

Repetitive 60 Hz ESI increased GFAP, but not IBA-1, immu-
noreactivity in spinal cord
Qualitative analysis of immunohistochemistry images suggests an 
increase in GFAP-IR in the dorsal horn after 60 Hz ESI (DHSC: 
ESI; Figures 5, E and F vs Sham Figures 5, C and D), and no 
changes on IBA-1 IR (DHSC: ESI; Figures 5, J and K vs Sham; 
Figures 5, H and I). Quantitative analysis revealed an increase 
on GFAP-IR in the right dorsal horn of stimulated animals (60 
Hz ESI; n=5, F (1,14)= 9.184, p=0.009; Right 1.250x1010 ± 
3.916x1009; vs SHAM n=4; right 3.346x1009 ± 7.466x1008; 
Figure 5, G; 95% CI= -17945884820 to -365735414), but chan-
ges on IBA-1-IR (60 Hz ESI; n=5, F(1,16)= 0.0768, p=0.7852; 
Figure 5, L; 95% CI= -4782549390 to 2757797535). 

Repetitive 60 Hz ESI induced a sustained mechanical thre-
shold increase for up to 72h 
Results demonstrate that CCI-rats had an increase in me-
chanical threshold maintained for 72h after the offset of 

Figure 2. Effect of repetitive ESI delivered at 10, 60, and 100Hz on mechanical sensitivity. 
CCI-rats with electrodes implanted in left posterior insular cortex were submitted to repetitive ESI delivered at 10, 60, and 100Hz and evaluated in the paw pressure 
test (A to C) and using von Frey filaments (D to F) at baseline, before (pre) and after (post) a single or five ESI sessions. Groups were separated in (A) ESI 10Hz (n = 
8), (B) ESI 60Hz (n = 8), (C) ESI 100Hz (n = 5); and SHAM (n = 4 to 5). Data is presented as mean ± S.E.M. Two-way ANOVA was followed by the Bonferroni post-test. 
(A) baseline vs Pre ESI 1 1, ****p <0.0001. (B) Baseline vs Pre ESI 1; Pre ESI 1 vs Post ESI 1; Pre ESI 1 vs Pre ESI 5; Pre ESI 1 vs Post ESI 5, ****p <0.0001. Pre ESI 
5 vs Post ESI 5; **p = 0.0048; Groups SHAM vs ESI, Post ESI 1 and Post ESI 5 ####p<0.0001. (C) Baseline vs Pre ESI 1, ****p <0.0001; Pre ESI 1 vs Post ESI 1 and 
Post ESI 5, ****p <0.0001; Pre ESI 5 vs Post ESI 5; ****p <0.0001; Groups SHAM vs ESI, Post ESI 1 and ESI 5 ####p<0.0001; (D ) Baseline vs Pre ESI 1, ****p< 0.0001; 
Pre ESI 1 vs Post ESI 1, *p = 0.0211; Pre ESI 1 vs Pre ESI 5, **p = 0.0015; Pre ESI 1 vs Post ESI 5, ****p< 0.0001. Groups SHAM vs ESI, Post ESI 1, Pre ESI 5; Post 
ESI 5 ##p= 0.0013; #p= 0.0227; ####p<0.0001, respectively. (E) Baseline vs Pre ESI 1, ****p<0.0001; Pre ESI 1 vs Post ESI 1, **p = 0.0244; Pre ESI 1 vs Post ESI 5, 
****p<0.0001. Groups SHAM vs ESI, Post ESI 1, Post ESI 5 ####p<0.0001. (F) Baseline vs Pre ESI 1; ****p< 0.0001; Pre ESI 1 vs Post ESI 1, **** p<0.0001; Groups 
SHAM vs ESI, Post ESI 1, Pre ESI 5, Post ESI 5 ####p<0.0001.
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Figure 3. Effect of repetitive ESI delivered at 10, 60, and 100 Hz on thermal hypersensitivity and general activity
CCI-rats implanted with electrodes in the left posterior insular cortex were submitted to repetitive ESI delivered at 10, 60, 80 and 100 Hz and evaluated in hot plate 
test for thermal hypersensitivity at baseline, before (pre) and after (post) a single or five ESI sessions. For thermal sensitivity analyses, groups were separated in (A) ESI 
10 Hz (n = 5), (B) ESI 60 Hz (n = 4), (C) ESI 100 Hz (n = 4); and SHAM (n = 4). General activity was measured in the open field test once after five ESI.  Raising (D) and 
locomotion (E) were assessed in 10 Hz ESI (n=3), 60 Hz ESI (n=3), 100 Hz ESI (n=3) and SHAM (n=3) animals during three minutes. Data presented as mean ± S.E.M. 
In (A-C), two-way ANOVA followed by the Bonferroni post-hoc test. In (A) Baseline vs Pre ESI 1, ****p< 0.0001. (B) Pre ESI 1 vs Post ESI 1, **p=0.0066; Baseline vs 
Pre ESI 1, Pre ESI 1 vs Pre ESI 5 and Pre ESI 1 vs Post ESI5, ****p< 0.0001. Groups SHAM vs ESI, Post ESI 1, ##p=0.0076; Post ESI 5, ####p<0.0001. In (C) Baseline 
vs Pre ESI 1; ****p< 0.0001. (D-E), one-way ANOVA followed by the Bonferroni post-hoc test.

Figure 4. Pharmacological assessment of opioid and cannabinoid mechanisms of 60Hz ESI. 
CCI-rats implanted with electrodes in the left posterior insular cortex submitted to repetitive 60Hz ESI were injected with (A) naloxone (2 mg/kg; i.p.) (ESI+Sal n= 6; 
ESI+NLX n=5) or (B) SR141716 (1 mg/kg; i.p.) (ESI+DMSO n= 4; ESI+ SR141716 n=4) 30 min and 40 min prior to mechanical nociceptive evaluation, respectively. 
Animals were evaluated in paw pressure test in a baseline, before (pre) and after (post) a single or five 60Hz ESI sessions. Data presented as mean ± S.E.M. Two-way 
ANOVA followed by the Bonferroni post-hoc test. (A) 60 HZ ESI +Sal vs 60 HZ ESI +NLX ***p=0.0006 (B) ESI 60 HZ +DMSO vs 60 HZ ESI +SR141716 ****p<0.0001. 
Abbreviations: Dimethyl sulfoxide (DMSO). 
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ESI 7 (72h, Figure 6) and this effect was partially reversed 
168h after the last ESI (168h, Figure 6) (60 Hz ESI, n=7, 
F (1.861, 11.16) = 16.89, p=0.0005; Post ESI 7= 66.00± 
4.440; 72h: 52.00± 3.170; Day 168h= 37.43± 1.888; 95% 
CI= 11.58 to 45.57). 

DISCUSSION

Neurostimulation techniques have been promising non-phar-
macological therapies in both experimental and clinical stu-
dies, with several trials showing their efficacy in treating neu-
ropathic pain patients that did not respond to conventional 
analgesic therapies27. Insular cortex is a complex cortical area 
with intra and extra-insular reciprocal connections, projec-
ting to limbic, sensory and associative cortical essential areas 
to create pain perception, besides a delimitated posterior so-
matosensory area which regulates sensory inputs, intimately 
involved in mechanisms of nociception and pain2,25,28. As a 
consequence, insular neurostimulation has been recently pro-
posed in many clinical studies6. 
Stimulation efficacy can vary greatly according to stimulation 
parameters29. This indicates and reaffirms that, according to the 
frequency and even to other parameter settings, antinociceptive 
responses may vary and urge to be adjusted according to the 
desired therapeutic mechanisms. While low frequencies activa-
te neural elements, high frequency DBS reduces cell firing and 
drives axonal projections in the vicinity of the electrodes30,31. 
Evoked pain can be observed after insular stimulation using 1 
to 50 Hz in short-term (5s) and modulated following interven-
tions in brain pathways associated to pain32-35. Accordingly, 60 
and 100 Hz were frequencies deemed to be potentially more 
efficacious in the present study. Results from this study are si-
milar to those found with 60 Hz motor cortex stimulation, 

Figure 5. Effect of 60 Hz ESI on the immunoreactivity of astrocytes and microglia in spinal cord.
Fixed spinal cord slices of 60Hz ESI (n = 5) or SHAM (n = 4-5) CCI-rats were prepared for GFAP (C-F) or IBA-1 (H-K) immunohistochemistry. Representative images 
of the DHSC were obtained using an optical microscope, and optical density immunoreactivity analyzed by a threshold-based counting in Image J software. In A and 
B, horizontal bar = 100 μm; in all others, horizontal bar = 20 μm. GFAP-IR is marked by dark black points in the image and pointed by black arrows. In (H) and (L), 
data is presented as mean ± S.E.M. and was analyzed by two-way ANOVA followed by the Bonferroni post-hoc test. In (E) GFAP optical density SHAM vs ESI group 
in the right DHSC, * p = 0.0024.

Figure 6. Long-term antinociceptive effect of 60 Hz ESI 7 
CCI-rats implanted with electrodes in the left posterior insula were submitted to 
seven daily repetitive 60 Hz ESI (n=7) and evaluated in the paw pressure test at 
baseline, before (pre) and after (post) a single ESI (ESI 1), seven ESI sessions 
(ESI 7) and after different follow up periods (48h, 72h, 168h). Data is presented 
as mean ± S.E.M. One ANOVA was performed after the Bonferroni post-test. 
Baseline vs Pre ESI 1, ****p< 0.0001; Pre ESI 1 vs Post ESI 1, **p=0.0015; Pre 
ESI 1 vs Post ESI 7, *p=0.0465; Post ESI 7 vs 168h, **p=0.0030.
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which also induced antinociception in CCI rats36 in the same 
behavioral paradigms applied in our study.  
It was previously shown that ESI affects nociception in 
neuropathic pain animals7,8. The present work corrobora-
tes those findings and provide a more detailed appraisal on 
stimulation protocols and mechanisms through which ESI 
modulates neuropathic pain. The study found that, while 
the Sham group kept hypersensitivity, a range of frequen-
cies of ESI was able to induce mechanical antinociception 
in both tests after the ESI 5, potentially through the modu-
lation of pain-related circuits8. 
In contrast with mechanical nociception, only 60 Hz ESI re-
versed thermal hypersensitivity. This is in line with the fact 
that the insula modulates heat nociceptive thresholds after 
high frequency inhibitory stimulation in selected epileptic 
individuals35. Notwithstanding, studies standardizing a ther-
mal pain test in experimental insular neurostimulation are 
still lacking. The present study provided additional evidence 
suggesting that the insula may reduce heat nociception when 
stimulated at particular settings, which may help with the de-
sign of future translational studies. 
The open field test was used to confirm no ESI impairment 
over animal’s general activity, confirmed by the measurement 
of two parameters, locomotion and raising, and no alterations 
in both parameters were observed, as previously published7,8. 
CCI is a nerve injury model to study neuropathic pain that, 
although may cause anxiety behaviors, did not affect the gene-
ral locomotion behaviors in rats previously demonstrated by 
our ESI model. This supports other pain-like behaviors7,8,37. 
Also7, naive rats demonstrated no changes in open field test 
parameters after single ESI, corroborating again its safety for 
the animals. 
There might be regulation of endogenous opioid and canna-
binoid systems after the CCI model, as pointed by the litera-
ture38. Herein, it’s possible to observe that opioid and canna-
binoid type 1 receptors antagonists, naloxone and SR141716 
act blocking the ESI antinociception. Similar results were 
obtained after epidural stimulation of the posterior insular 
cortex in rats with neuropathic pain which was dependent of 
the opioidergic system39. Given the i.p. drug administration 
in the present study, their action affects different structures 
of the pain circuitry, including central and peripheral targets 
such as PAG, rostral ventromedial medulla (RVM) and spinal 
cord, for example. A study8 showed less Fos-marked neuronal 
activation in PAG, an area known by its opioid-dependent 
analgesia, and no GAD65 inhibitory signaling association in 
the RVM after ESI. This suggests that these may not be the 
major areas of opioid and cannabinoid analgesia in insular 
stimulation. 
One possibility is that the opioid system induces analgesia 
via post-synaptic modulation of the spinal cord. In contrast, 
a key mechanism of cannabinoid-induced analgesia involves 
the post synaptic inhibition of peripheral neurons and in-
flammatory processes11. This may be important for the imple-
mentation of the treatment and the selection of complemen-
tary modalities. On the other hand, the present study did not 

evaluate receptor activation or expression, what in fact may 
stand for differences after nerve injury and ESI. 
Glial cells are crucial for the development and maintenan-
ce of neuropathic pain17,40. Activated glia sustains neuronal 
functions, regulates synapses, and facilitates nociceptive neu-
rotransmission, while participating in the sensitization of 
neurons located in the dorsal horn of the spinal cord17,40. Ac-
tivation of astrocytes in dorsal horn has been described after 
CCI15,41 and has been suggested to play a role in the genesis 
of allodinia42. The present work postulates that the increase 
in GFAP immunoreactivity in the dorsal horn of animals gi-
ven 60 Hz stimulation in the study is potentially related to 
selective modulation of local inhibitory circuits by glial cells. 
The literature demonstrates GABAergic stimulation effects on 
glial cells43. The present study observed a significant increase 
on glial activity on ESI-induced antinociception, suggesting 
that ESI modulates glial activity throughout the inhibitory 
GABAergic signaling8. This reinforces the idea of an inhi-
bitory pathway acting to establish analgesia after ESI. Not-
withstanding, astrocytes are known by their responsiveness 
to pain-related signals and neuroplasticity, influencing those 
inhibitory circuits44. 
The present study also characterized the long-lasting sustai-
ned antinociceptive effect of repetitive 60 Hz ESI in CCI-a-
nimals. Mechanical antinociception was observed from the 
first to the seventh ESI. It was found to be sustained for 72h 
with a partial antinociceptive effect still observed 168h later. 
Insular neuronal activity was previously demonstrated to be 
increased after 60 Hz ESI8 and when the insular cortex is sub-
mitted to LTP and synaptic plasticity following a neuropathic 
process45. The present work proposed that glial neuroplasti-
city following ESI may contribute to the prolonged functio-
nal and structural changes that occur along with the behavior 
improvement observed in the long-term46. 
Finally, the study limitations work may be pointed as some 
behavioral results ended with a few samples, as in the open 
field test in figure 5 with n=3, due to the necessity of exclu-
ding data from animals whose implanting was lost and did 
not complete the testing or the stimulation protocols. Never-
theless, results were subjected to robust statistical analysis and 
allowed the most consistent conclusions.

CONCLUSION

Different frequencies of ESI are able to induce antinocicep-
tion in animals with induced neuropathic pain by the CCI 
model without affecting general locomotor activity, sugges-
ting 60 Hz ESI as the most likely to get the best benefits, 
as it also was shown to sustain antinociceptive effect up to 
72h, consolidating the insula as a target to brain stimulation 
protocols and as a way to achieve pain relief in clinical medi-
cine. Opioid and cannabinoid signaling and the activation of 
astrocytes in the spinal cord were found to be affected by ESI, 
which supports its capacity of modulation of pain pathway 
components. Future studies will be able to investigate new 
insights about insular stimulation.  
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ABSTRACT

BACKGROUND AND OBJECTIVES: Individuals after viral 
infections remain with persistent symptoms such as pain and 
fatigue. Physical exercises have been described as a promising 
alternative for the control of these symptoms, but there are no 
systematic reviews that verify the effectiveness of this therapy and 
that assess the quality of these studies. The aim of this study was 
to investigate the effect of physical exercise on pain or fatigue 
associated with viral infections.
METHODS: Systematic review registered with PROSPERO 
(CRD42021265174). Data collection was carried out between 
July 2021 and January 2022. Randomized clinical trials that ad-
dressed the practice of exercises, in individuals over 18 years of 
age, diagnosed with viral infection associated with the presence 
of pain or fatigue for more than 3 months were included. The 
search was carried out in the Pubmed, EMBASE, LILACS and 
Scielo databases, and the paired selection was carried out in the 
software (rayyan.ai); risk of bias analysis was assessed using the 
Cochrane risk-of-bias tool for randomized trials 2; certainty of 
evidence through GRADE; and for the construction of the me-
ta-analysis, the Review Manager software.
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HIGHLIGHTS
• Aerobic training combined with resistance training shows promising results for reducing 
pain and fatigue in this population after viral infection.
• Pilates is a method that significantly reduces pain intensity after HTLV-1 and Chikungu-
nya infections.
• Exercise can benefit people with persistent pain and fatigue symptoms after viral infections.
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RESULTS: Eleven clinical trials were selected in populations 
with acquired immunodeficiency virus (HIV), human T-cell 
lymphotropic virus (HTLV), chikungunya and poliomyelitis. 
For both pain and fatigue, the combination of aerobic exercise 
with resistance training, lasting 40 to 60 minutes, two to three 
times a week, was effective and safe. The methodological quality 
of the studies showed a high risk of bias in six studies due to 
the following domains: bias due to deviations from the intended 
interventions, bias due to lack of outcome data and bias in the 
selection of the reported outcome; rated as some concerns in one 
study due to the domain bias due to deviations from intended 
interventions; and the others were assessed as low risk of bias. 
The meta-analysis showed a result in favor of the intervention 
group on pain intensity in the studies for Chikungunya and in a 
study for HTLV, which points to a positive effect in favor of the 
active groups.
CONCLUSION: Exercises for the treatment of fatigue have 
very low evidence, while resistance exercises have moderate evi-
dence for pain outcome. These are low-risk, low-cost resources 
with promising effects that should be better tested in people after 
viral infections.
Keywords: Pain, Physical exercise, Fatigue, Viral infections.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Indivíduos após infecções 
virais permanecem com sintomas persistentes, como a dor e a 
fadiga. Exercícios físicos têm sido descritos como alternativa pro-
missora para o controle desses sintomas, porém não há revisões 
sistemáticas que verifiquem a eficácia dessa terapêutica e que ava-
liem a qualidade destes estudos. O objetivo deste estudo foi in-
vestigar o efeito de exercícios físicos na dor ou fadiga associados 
a infecções virais.
MÉTODOS: Revisão sistemática registrada na PROSPERO 
(CRD42021265174). A coleta de dados foi realizada entre 
julho de 2021 a janeiro de 2022. Foram incluídos ensaios 
clínicos randomizados que abordaram a prática de exer-
cícios, em indivíduos com idade superior a 18 anos, com 
diagnóstico de infecção viral associada à presença de dor ou 
fadiga por mais de três meses. A busca foi realizada nas bases 
de dados Pubmed, EMBASE, LILACS e Scielo e, a seleção 
por pares foi realizada no software (rayyan.ai); a análise de 
risco de viés foi avaliada através da ferramenta Cochrane risk-
-of-bias tool for randomized trials 2; a certeza da evidência 
por meio da GRADE; e para a construção da meta-análise, o 
software Review Manager. 
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RESULTADOS: Foram selecionados 11 ensaios clínicos nas po-
pulações com Vírus da Imunodeficiência Adquirida (HIV), Vi-
rus Linfotrópico da Célula T Humana (HTLV), Chikungunya 
e Poliomielite. Tanto para dor como para a fadiga, a conjunção 
de exercícios aeróbicos com treino resistido, com duração de 40 
a 60 minutos, de duas a três vezes por semana, foram eficazes e 
seguros. A qualidade metodológica dos estudos demonstrou em 
seis estudos alto risco de viés, devido aos domínios: viés devido a 
desvios das intervenções pretendidas, viés devido à falta de dados 
de resultado e viés na seleção do resultado relatado; classificado 
como algumas preocupações em um estudo devido o domínio viés 
devido a desvios das intervenções pretendidas; e os demais foram 
avaliados como baixo risco de viés. Na meta-análise foi demonstra-
do resultado a favor do grupo intervenção sobre a intensidade da 
dor nos estudos para Chikungunya e em um estudo para HTLV, o 
que aponta para efeito positivo a favor dos grupos ativos. 
CONCLUSÃO: Os exercícios físicos no tratamento da fadiga 
apresentam evidências muito baixas, enquanto para o desfecho 
dor os exercícios resistidos apresentam moderada evidência. São 
recursos de baixo risco e custo, com efeitos promissores, que de-
vem ser melhor testados em pessoas após infecções virais.
 Descritores: Dor, Exercício físico, Fadiga, Infecções Virais. 

INTRODUCTION

At different times in human history, viral infections, whether 
by emerging or re-emerging viruses, have caused high rates of 
morbidity and mortality worldwide1. Newly emerged infectious 
agents initially brought an alert to local communities that spread 
across countries and continents, often becoming pandemics, 
as what happened with the Human Immunodeficiency Virus 
(HIV) and the Coronavirus2,3-5. Even with the efforts of different 
segments of contemporary society, there are still cases of these 
infections in several countries and, even in countries with a con-
trolled situation, many individuals remain with sequelae to be 
faced after the active period of infection6,7.
Most infected individuals, whether by HIV, Human T-Cell Lym-
photropic Virus Type-1 (HTLV-1), Chikungunya Virus (CHIKV), 
Poliovirus or Coronavirus, remain with one or more symptoms, 
among the most common: fatigue and pain8-14. This persistence can 
generate the loss of functionality with an impact on the performance 
of activities of daily living and on quality of life15-18.
The practice of physical exercise as a therapeutic procedure has 
been proposed to improve these symptoms. Exercises benefit 
the functioning of the autonomic nervous system, promote the 
regeneration of the musculoskeletal and cardiopulmonary sys-
tems, improve emotional and cognitive states in the most di-
verse populations19-21, bringing well-being and biopsychosocial 
health. In individuals after viral infections, such as HIV, exercises 
have been important in controlling fatigue, increasing functional 
capacity and quality of life22, as well as post-COVID-19, they 
are recommended by specialists in order for the individual to be 
rehabilitated from persistent symptoms of the disease23, but there 
are no systematic reviews that verify the effectiveness of this the-
rapy in the population after viral infection and that evaluate the 
quality of these studies. The aim of this study was to investigate 

the effect of physical exercise on pain or fatigue associated with 
viral infections.

METHODS

This is a systematic review with methodological writing based 
on the recommendations described by the Preferred Reporting 
Items for Systematic Reviews and Meta - Analyses - PRISMA 
(2020). Data collection was carried out between July 2021 and 
February 2022. The protocol of this systematic review was sub-
mitted to the International Prospective Register of Systematic 
Reviews (PROSPERO), registered with the following number: 
CRD42021265174.
Randomized clinical trials that addressed the practice of physi-
cal exercise in participants over 18 years of age with a diagnosis 
of viral infection associated with the presence of pain or fati-
gue for more than three months were included. Interventions 
not considered as physical exercises such as joint mobilization, 
manipulation and passive movement were excluded. Any mul-
timodal interventions were excluded if the effect of exercise was 
not analyzed separately.
The search was performed in Pubmed, EMBASE, LILACS and 
Scielo databases. For the construction of the strategy, the PICOS 
methodology was used, with the descriptors referring to the po-
pulation, the intervention, and the outcome, with their respec-
tive synonyms, which were obtained through active search and 
consultation on the MESH and DECs platforms. Subsequently, 
the search strategy was configured using the Boolean operators 
OR and AND, in order to create a search algorithm. The strategy 
was briefly configured as follows: ((Viral Infection) OR (Viral 
Disease) AND (Exercise) AND (Pain) OR (Fatigue)).
Studies were collected, identified and organized by two resear-
chers using the Rayyan software (rayyan.ai), which evaluated 
the inclusion or exclusion of articles with analysis blinding. In 
the first stage, title and abstract were read with the objective of 
verifying the congruence with the eligibility criteria or if there 
was duplication; in the second, articles were read in full. In 
cases of disagreement between the two researchers regarding 
the eligibility of a study, a third evaluator performed a new 
evaluation. To assess the reliability of study selection, the Kap-
pa concordance index was used.
The main outcome variables analyzed were intensity and im-
pact of pain on the participant’s life, assessed through scales 
or questionnaires; physical, psychological or social fatigue as-
sessed with appropriate scales, questionnaires or tests. The ar-
ticles found formed a flowchart, with the number of included 
and excluded in each step, as well as the reasons for exclusion. 
Those included were analyzed using a pre-defined collection 
form, which indicate the following information for each study: 
author/year, population/sample, intervention, comparator, pri-
mary outcome/measurement, results and conclusion. 
Risk of bias analysis was performed using the Cochrane tool 
risk of bias tool for randomized trials 2 (Rob 2) for included 
randomized controlled trials. Structured in a set of domains, 
focusing on the design, conduct and reporting of the study; in 
each domain there are questions that address the risk of bias, 
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which generate a judgment algorithm based on responses such 
as “Low” or “High” risk of bias, or even “Some concerns”.
The Review Manager 5.4 software (RevMan™, United King-
dom) was used to construct figures/graphs and analysis of the 
continuous outcome of pain intensity, which used the Visual 
Analog Scale (VAS) and the Brief Pain Inventory (BPI) as 
measures. The statistical method of the inverse of variance was 
used, with the model of random effects and the measure of the 
effect of the average difference. For that, mean and standard 
deviation values   of the first evaluation after the intervention 
were used. In studies that presented this value in median and 
interquartile range24,25, the research team asked authors for the 
mean and standard deviation values   through the database or 
using the Hozo method26; which includes median, interquartile 
range, and sample size, validated for samples larger than 2527. 
In studies with three groups, these were divided so that each in-
tervention group was compared to the control in isolation24,27. 
The Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) tool was used to assess the quality of 
evidence, which is very important as the usefulness of an estima-
te of the magnitude of the treatment effect depends directly on 
confidence in that estimate. Evidence is classified as high, mode-
rate, low or very low quality, after verifying the factors that deter-
mine the reliability of the results. This assessment was performed 
by a consensus of two researchers. 

RESULTS

In total, 296 studies were identified, of which 17 were duplica-
tes. Therefore, 279 were selected for reading the title and abs-
tract, but 262 were not congruent with the eligibility criteria. 
Therefore, 17 studies were selected for full reading, six of which 
were excluded for the following reasons: inadequate analyzed 
outcome28-31, inadequate applied intervention32 and lack of a 
comparative group33. Therefore, 11 studies were selected at the 
end, four of which had fatigue as an outcome34-37 and seven, 
pain24,25,27,38-41. The total number of subjects who participated 
in the 11 included studies was 538, of which 222 were in the 
control group (Figure 1). The Kappa index was 0.76, which 
indicates a good level of agreement.
In four studies, the population consisted of individuals infec-
ted with the Human Immunodeficiency Virus (HIV), three 
with Human T-Cell Lymphotropic Virus (HTLV), two with 
Poliomyelitis Virus and two with Chikungunya Virus (Table 
1). Among the 11 studies, seven addressed physical exercises 
compared to the control group, with pain assessed using the 
Visual Analogue Scale (VAS), Visual Numerical Scale (VNS) 
or Brief Pain Inventory (BPI). In these studies the interven-
tions in general were aerobic exercise, resistance exercise or a 
combination of the two, or the Pilates method, which have as 
comparators: education in pain, usual care, clinical treatment 
or sedentary habits.
The authors27 found that aerobic exercises performed for 20 
minutes at an intensity of 40% of maximum heart rate in the 
first weeks and 60% in the others, combined with bilateral re-
sistance exercises of the quadriceps, hamstrings, tibialis anterior 

and gastrocnemius muscles, with 40% of a repetition maxi-
mum (RM) in two sets of 10 repetitions with a 3-5 second 
rest interval, progressing to 60% of 1RM in three sets of 10 
repetitions with 2-3 second rest, with a maximum heart rate of 
40-65%, for 30 minutes, every other day, 3 times a week, for 
12 weeks are effective and safe to reduce neuropathic pain in 
individuals after HIV infection. In a similar program of aerobic 
exercise and muscle strengthening combined with pain educa-
tion39, it was shown that both the combination of supervised 
exercises with educational programs, as well as the use of this 
last modality alone, is effective and viable in the treatment of 
pain in women with HIV.
In a population of individuals after Chikungunya infection, 
it was observed that progressive resistance exercises performed 
with elastic bands involving the knee, ankle, shoulder, elbow 
and wrist joints; in two sets of eight repetitions, totaling eight 
per session, twice a week, for 50 minutes, for 12 weeks, sig-
nificantly reduce pain intensity41. Still in this population, the 
Pilates method showed improvement of pain in the partici-
pants after 12 weeks of treatment, with two sessions per week 
of 50 minutes each, with light to moderate intensity, using a 
Swiss ball and elastic bands of medium intensity for strength 
exercises of the upper limbs, and strong intensity for stretching 
exercises for the muscles of the lower limbs40.
This method in the population of individuals with HTLV-1, 
with exercises performed on the Reformer on one day of the 
week and on the Cadillac on the second weekly session, totaling 
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Table 1. Characteristics of the included studies 

Authors Population/ 
Sample

Intervention Comparator Primary 
Outcome/ 
Measure-
ment

Main results Conclusion

Smith et 
al.34                                        

HIV/ n = 
60 (8 wo-
men and 52 
men)

Warm-up + aerobic (30’’) 
with 60-80% of max HR 
+ relaxation. 3x/week, 
totaling 12 weeks

Usual activi-
ties

F a t i g u e : 
Time on the 
treadmill

Aerobic training had a sig-
nificant effect on treadmill 
time (p: 0.01)

Supervised aerobic trai-
ning safely decreases 
fatigue in HIV-1 infected 
individuals

Oncu, 
Durmaz 
and 
Karapolat35

Post-polio 
syndrome/ 
n= 28 (12 
men and 16 
women)

Flexibility + aerobic 
exercises (50-70% VO2 
max., 13-15 on the Borg 
Scale). 3x/week, for 8 
weeks and duration of 
90 minutes per session

Exercises at 
home

F a t i g u e : 
FSS and FIS

Significant improvement 
in fatigue observed in the 
supervised exercise group 
compared to the home 
group, in the total FSS 
(p:0.002) and total FIS 
(p<0.001) scores

The physical exercise per-
formed under supervision 
leads to more functional 
improvement in people 
later after polio than a si-
milar program taught and 
conducted in home, unsu-
pervised

Borges et 
al.38

HTLV-1/ n= 
22 (16 wo-
men and 
6 men)

Pilates method: 1 hour 
session, 2 times a week, 
totaling 30 sessions

Usual activi-
ties

Pain Inten-
sity: VAS

There was a significant 
reduction in pain intensity 
after the protocol
of Pilates exercises (p< 
0.001)

Pilates proved to be a 
useful tool to reduce sel-
f-reported low back pain

Jaggers et 
al.36

HIV/ n= 49 
(37 men 
and 12 wo-
men)

Aerobic (30’’ with 50-
70% HR max.) + Resis-
tance training (20’’). 2 ti-
mes a week/ for 6 weeks

S e d e n t a r y 
habits

F a t i g u e : 
POMS-30 – 
fatigue sub-
-scale

The exercise group com-
pared to the control group 
showed a significant diffe-
rence in the fatigue subs-
cale (p<0.05)

Routine aerobic and resis-
tance training at a mode-
rate intensity may serve as 
a viable fatigue option

Koopman 
et al.37

Post polio 
syndrome/ 
n = 67 (30 
men and 37 
women)

Home aerobic training 
(60-70% of Fcmax, 28 
to 38’’, 3 times a week) 
+ Muscle strengthening 
and functional exerci-
ses, 1 hour, 1 time a 
week

Usual care 
and CBT

F a t i g u e : 
CIS20-F

There were no differences 
between the groups

Neither the exercise group 
nor CBT was superior to 
usual care in reducing fati-
gue or improving activities 
in severely fatigued post-
-polio syndrome patients

Parker 
Jelsma and 
Stein39

H I V / A I D S 
/ n= 27 (all 
women)

Education program + 
aerobic exercise and 
muscle strengthening 
(20 minutes weekly for 
16 weeks) + guided rela-
xation (2 hours total) 

E d u c a t i o n 
program

Pain Inten-
sity: BPI

There were no signifi-
cant differences between 
groups
in the reduction of the PSS 
primary outcome at each 
time point between Week 
0 and Week 16. There was 
no improvement in PIS 
during the 15 months of 
normal care between Ba-
seline and Week 0, but the 
PSS reduced significantly 
for all participants bet-
ween Week 0 and Week 
4, Week 8, Week 12 and 
Week 16

Both supervised exercise 
and educational interven-
tion or educational inter-
vention alone appear to 
be a viable and effective 
method of treating pain in 
women living with HIV

Maharaj 
and 
Yakasai27

HIV/ n= 136 
(79 women 
and 57 
men)

AE= 20 minutes with 
40 Fc max. in the first 6 
weeks and 65% in the 
following
PRE= 40% of 1 RM, 2 
sets of 10 repetitions, 
3-5 second interval; af-
ter 6 weeks 65% of 1 
RM in 3 sets of 10 repe-
titions, 2-3 second in-
terval. HR (40-65%) for 
30 minutes, every other 
day, 3 times/week, for 
12 week

HIV talks, vi-
deo presen-
tations and 
counseling

Pain Inten-
sity: NRS

There were significant 
differences between the 
intervention and control 
groups (p<0.001)

Moderate-intensity aero-
bic and progressive re-
sistance exercise is safe 
and effective for reducing 
neuropathic pain

Continue...



BrJP. São Paulo, 2022 jul-sep;5(3):248-57 Rios MA, Goes BT, Oliveira LS, Baptista AF and Sá KN

252

30 sessions, is a useful tool to reduce self-reported low back 
pain38. Sensorimotor exercises applied through a virtual game 
coupled to a Nintendo Wii™ (Kyoto, Japan) video game did 
not improve pain intensity in this population25 and may not be 
one of the best strategies for this purpose.
As for the fatigue outcome, it was evaluated in four studies 
by different instruments, such as: Fatigue Severity Scale (FSS); 
Fatigue Impact Scale (FIS); profile of Mood States (POMS-30) 
and Fatigue Severity Subscale; as well as time on the treadmill. 
In an HIV-infected population, aerobic training was perfor-
med for 30 minutes, at 60-80% of maximum heart rate, prece-
ded by warm-up and followed by relaxation, three times a week 
for 12 weeks, safely reduced fatigue, measured by time on the 
treadmill34. In addition, aerobic training for 30 minutes was 
performed, with 50-70% maximum heart rate, twice a week for 
six weeks; followed by resistance training of upper limbs (chest, 
biceps brachii, deltoids and triceps) and lower limbs (quadri-
ceps and hamstrings), a series of 12 repetitions for 20 minu-
tes; totaling one hour of exercise, and it significantly reduced 
POMS-30 scores36.

In people with post-polio syndrome, flexibility exercises (stret-
ching the lumbar spine, cervical spine, upper and lower limbs) 
combined with aerobic training have also been shown to be 
beneficial in improving fatigue, both supervised and at home35. 
Also in this population, home aerobic training was tested using 
a cycle ergometer, combined with muscle strengthening and in-
dividually adapted functional exercises, compared to Cognitive 
Behavioral Therapy (CBT) and usual care; however, there was 
no significant difference between groups in reducing fatigue or 
improving activities in severely fatigued post-polio syndrome 
patients37.
Studies that met the inclusion criteria were evaluated according 
to five Rob 2 domains: bias in the randomization process, de-
viations from intended interventions due to missing outcome 
data, outcome measurement, and selection of reported outco-
mes. Studies presented a high risk of bias in totality, in which 
the bias of the intended interventions was the one with the 
highest percentage, followed by missing outcome data and the 
selection of reported results (Figure 2). At the end, four articles 
showed a low risk of bias in all domains25,27,40,41, one study clas-

Table 1. Characteristics of the included studies – continuation

Authors Population/ 
Sample

Intervention Comparator Primary 
Outcome/ 
Measure-
ment

Main results Conclusion

Macêdo et 
al.24

HTLV-1/ n= 
49 (31 wo-
men and 18 
men)

Stretching and muscle 
strengthening: 1 to 3 
sets of 10 repetitions 
with a 1-minute interval 
between sets. 2 times a 
week/45-50 minutes

E x e r c i s e 
booklet-gui-
ded protocol
and control 
group

Pain Inten-
sity: BPI

There were no differences 
between the groups

The exercise protocol tes-
ted generated a small de-
gree of pain relief, but did 
not affect aspects of pain 
reactions or quality of life

De Oliveira 
et al.40

Chikungun-
ya/ n= 42 
(39 women 
and 3 men)

Pilates: 12 weeks with 
2 sessions/week, 50’’, 
light to moderate inten-
sity

Clinical care Pain Inten-
sity: VAS

In the intragroup analysis, 
a significant improvement 
in pain intensity was ob-
served after 24 Pilates 
sessions

Patients in the chronic 
phase of Chikungunya 
fever who participated 
in Pilates training have 
reduced pain, improved 
functional capacity and 
quality of life without the 
emergence of adverse ef-
fects

Patrício et 
al.25

HTLV-1/ n= 
28 (9 men 
and 17 
women)

GCT: Sensory-motor 
exercises applied 
through a virtual game 
coupled to Nintendo 
Wii® (20’’/ 2 times a 
week, totaling 10)

CTG: proto-
col started af-
ter 10 weeks

Pain Inten-
sity: BPI

There were no differences 
between the groups

Virtual game training did 
not improve pain intensity

Neumann 
et al.41

Chikungun-
ya/ n= 31 
(28 women 
and 3 men)

Progressive resistance 
exercises: 2 sets of 8 
repetitions totaling eight 
exercises per session, 2 
times/week, for 50’’

Phone call 
about symp-
toms and 
drug use

Pain Inten-
sity: VAS

Significant decrease in 
pain intensity after the in-
tervention (p: 0.01)

Pain intensity is signifi-
cantly reduced for pa-
tients in the chronic stage 
of Chikungunya who have 
performed progressive re-
sistance exercises for 12 
weeks

HR max = Maximum Heart Rate; VO2 max = maximum oxygen intake; FSS = Fatigue Severity Scale; FIS = Fatigue Impact Scale; VAS = Visual Analog Scale; POMS 
30 = Profile of Mood States; CBT = Cognitive Behavioral Therapy; CIS20-F = Fatigue Severity Subscale = Checklist of Individual Strength; BPI = Brief Pain Inventory; 
AE =  Aerobic; PRE = Resistance exercises; NRS = Numerical Rating Scale; GCT = Control Test Group.
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 Low risk of bias  Some concerns  High risk of bias

0% 25% 50% 75% 100%

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall bias

Figure 3. Summary of methodological quality: assessment of authors’ 
judgments on each domain for included studies.
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Borges et al.38

Jaggers et al.36

Koopmanet al.37

Macêdo et al.24

Maharaj and  
Yakasai27

Neumann et al.41

de Oliveira et al.40

Oncu, Durmaz 
and Karapolat35

Parker, Jelsma 
and Stein39

Patrício et al.25

Smith et al.34

Figure 2. Methodological quality chart: analysis of the authors’ judgment on each study presented as a percentage.

sified it as “some concerns”38 and the others reported high risk 
of bias (Figure 3). 
Eight studies with adequate randomization methods were 
identified, which made clear how the process took place. 
However, three articles24,34,36, showed some concerns in this 
domain, either due to lack of information or inadequate me-
thods for randomization. Five articles that contemplated the 
intended interventions were analyzed, while four presented 
items to be questioned by blinding, in which some of the 
interventions applied, notably, was not possible to be perfor-
med. However, two studies suggested high risk34,36, as both 

the participants and the evaluators were aware of the conduct 
used, in addition to the fact that it was not related to the 
context of the study.
Among the 11 studies, one was classified as high risk36 in the 
domain “Bias due to missing outcome data”, as it did not un-
derstand all the information from the participants’ data, and 
another with “some concerns” 34 due to the loss of these data 
that could probably depend on the true values. Within the do-
main “Bias in outcome measurement”, most studies responded 
positively regarding the instruments used to assess the outcome. 
However, in three articles, the evaluators were probably aware 
of the intervention received by the participants, which may 
have evidenced biases during the evaluation. One article sho-
wed multiple comparisons, both in measurements and in data 
analysis, and there was not enough information for this asses-
sment, raising some concerns such as domain judgment35,36,39. 
At the end of the bias analysis using the Rob 2 tool, six articles 
were classified as high risk, one with “some concerns” and four 
articles were judged as low risk, as all domains were judged 
with this algorithm.
For the pain intensity outcome, it was possible to include 
7 studies for this meta-analysis that evaluated the effect of 
physical exercise in individuals with chronic pain after viral 
infections, with a total of 395 participants24,25,27,38-41. Ove-
rall, there was no significant difference between the groups, 
despite the trend in favor of the intervention; in the HIV 
and HTLV subgroups there was no difference; and in the 
Chikungunya subgroup both studies were positive, demons-
trating significant pain reduction40,41. Regarding the gene-
ral analysis of heterogeneity, this was substantial among the 
analyzed studies (I²: 68%), mainly in the HTLV subgroup 
(I²: 71%) (Figure 4).
According to the GRADE system, studies with the fatigue out-
come were classified as very low evidence both with the inter-
vention of aerobic exercise and when resistance training was 
performed. For the pain outcome, aerobic exercise or it combi-
ned with resistance training were found to be of low evidence, 
as is the control exercise performed with the virtual reality me-
thod. However, resistance training showed moderate evidence 
for pain control after viral infections (Table 2).
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Figure 4. Forest-plot comparing the effect of physical exercises with a control group.
SD = standard deviation; CI = confidence interval

  Exercise Control  
Std. mean  
difference Std. mean difference

Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 HIV                
Maharaj and Yakasai27 1.78 3.38 45 3.58 12.83 47 14.2% -0.19 [-0.60. 0.22]
Maharaj and Yakasai27 2.1 3.94 44 3.58 12.83 47 14.2% -0.15 [-0.56. 0.26]
Parker, Jelsma and Stein39 2.71 3.21 12 1.1 2.45 15 10.0% 0.56 [-0.22. 1.33]
Subtotal (95% CI)     101     109 38.4% -0.05 [-0.40. 0.30]
Heterogeneity: Tau2 = 0.03; Chi2 = 2.97, df = 2 (P = 0.23); I2 = 33%
Test for overall effect: Z = 0.28 (P = 0.78)

1.1.2 HTLV
Borges et al.38 3.45 2.54 11 7.5 2.51 11 8.1% -1.54 [-2.52. -0.57]
Macêdo et al.24 3.88 3.85 16 4.42 3.52 15 10.8% -0.14 [-0.85. 0.56]
Macêdo et al.24 4.53 3.48 18 4.42 3.52 15 11.0% 0.03 [-0.65. 0.72]
Patrício et al.25 6.46 2.84 13 5.92 3.27 13 10.1% 0.17 [-0.60. 0.94]
Subtotal (95% CI) 58 54 40.0% -0.31[-0.96. 0.35]
Heterogeneity: Tau2 = 0.29; Chi2 = 8.61, df = 3 (P = 0.03); I2 = 65%
Test for overall effect: Z = 0.92 (P = 0.36)

1.1.3 Chikungunya
Neumann et al.41 4.64 2.6 15 6.5 1.7 16 10.4% -0.83 [-1.57. -0.09]
de Oliveira et al.40 4.4 2.4 22 7.8 2.4 20 11.1% -1.39 [-2.07. -0.71]
Subtotal (95% CI) 37 36 21.5% -1.13 [-1.68. -0.58]
Heterogeneity: Tau2 = 0.03; Chi2 = 1.19, df = 1 (P = 0.28); I2 = 16%
Test for overall effect: Z= 4.05 (P < 0.0001)

Total (95% CI) 196 199 100.0% -0.35 [-0.74. 0.03]

Heterogeneity: Tau2 = 0.23; Chi2 = 26.02, df = 8 (P = 0.001); I2 = 69%
Test for overall effect: Z = 1.80 (P = 0.07)
Test for subgroup differences: Chi2 = 10.69; df = 2 (P = 0.005); I2 = 81.3%

Favours [control]Favours [exercise]
-4 -2 0 2 4

Table 2. Quality of exercise evidence for pain and fatigue after viral infections

Summary of findings Summary of findings

Nº of participants (studies) Risk of
bias

Inconsistency Indirect-
ness

Imprecision Overall
certainty of
evidence

Summary of findings

Fatigue
2 RCT
Aerobic exercise group:
n= 34
Control group
n = 43

Seriousa Seriousb Not serious Very seriousc

⊕◯◯◯
VERY LOW

There is very low quality of evi-
dence that aerobic exercise is 
effective in controlling fatigue 
after viral infection. 

Fatigue
2 RCT
Resistance exercise group:
n = 46
Control group
n = 42

Seriousa Seriousb Not serious Very seriousc

⊕◯◯◯
VERY LOW

There is very low quality of evi-
dence that resistance exercise 
is effective in controlling fatigue 
after viral infection.

Pain
1 RCT
Aerobic exercise group:
n = 12
Control group
n = 15

Seriousa Seriousb Not serious Seriousc

⊕⊕◯◯
LOW

There is low quality of evidence 
the aerobic exercise is effecti-
ve in controlling pain after viral 
infection.

Pain
4 RCT
Resistance exercise group:
n = 82
Control group
n = 61

Not serious Seriousb Not serious Seriousc

⊕⊕⊕◯
MODERATE

There is moderate quality of 
evidence the resistance exerci-
se is effective in controlling pain 
after viral infection.

Continue...
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DISCUSSION

To the authors’ knowledge, this was the first systematic review 
that sought to investigate the effect of exercise on pain or fatigue 
after viral infections. It was possible to reveal that progressive re-
sistance exercises combined with aerobic training promote a de-
crease in the intensity of pain and fatigue. Through meta-analy-
sis, it was shown that progressive resistance exercises are effective 
in reducing pain intensity in the population after Chikungunya41 
and the Pilates method is effective for pain control in the pos-
t-HTLV population (38) and Chikungunya40. For fatigue, ho-
wever, it was not possible to perform a meta-analysis, due to the 
heterogeneity of the evaluated outcomes, although in each of the 
four selected clinical trials, the individual results are favorable to 
the exercise group.
Regarding the outcome of pain intensity, substantial heteroge-
neity was observed between studies. The samples are small and 
the protocols applied are very diverse, which may explain this 
phenomenon. In the risk of bias analysis, flaws are observed 
mainly in the domains related to the tested interventions, se-
lection of reported outcomes and missing data in the applied 
methodology. The only population in which the metanalysis 
showed statistically significant results was that of Chikungunya, 
with a large effect size and low heterogeneity between the two 
included clinical trials. Strength and resistance exercise programs 
have demonstrated similar effects involving adults with chronic 
low back pain42. Therefore, the findings confirm that pain pro-
cessing is modified through exercises, reducing the perception 
of intensity.
The Pilates method was applied both to the population with 
Chikungunya and to a group of people with HTLV-1. The re-
sults of both studies report high efficacy in reducing pain, with 
the largest effect sizes observed in the present meta-analysis38,40. 
The sessions were held twice a week, with exercises involving 
coordination, flexibility, control, strength and balance, perfor-

med in the rhythm of diaphragmatic breathing, respecting the 
principles of the method. The protocols used both the ground 
modality and exercises performed on equipment with springs, 
typical of the method. 
A Pilates protocol was also compared to usual care and phar-
macological treatment and showed significant improvement in 
chronic low back pain in adults without associated viruses. Ho-
wever, in this same study, when comparing Pilates with other 
types of exercises, a lower effectiveness was observed in the re-
duction of pain in the short term43. Therefore, even though cli-
nical trials demonstrate the effectiveness of the Pilates method, it 
is not possible to claim superiority over other forms of exercise44. 
For this reason, more therapeutic exercise modalities should be 
tested for the treatment of pain associated with viruses, and a 
recommendation based on levels of evidence for their modality 
is not possible.
For the fatigue outcome, the high level of heterogeneity bet-
ween studies made it impossible to carry out a meta-analysis. 
Fatigue, measured by time on the treadmill in minutes in HI-
V-infected people, was safely reduced after 12 weeks of aero-
bic training performed at 60-80% of maximum heart rate34. 
In a meta-analysis involving seven randomized controlled trials 
of subjects with chronic fatigue syndrome, compared to con-
trols, the effect was relevant in aerobic exercise such as walking, 
swimming, cycling or dancing. The control groups of the afore-
mentioned meta-analysis used, among others, were usual care, 
Cognitive-Behavioral Therapy (CBT) and pharmacological 
treatment; in which there was a significant reduction in fatigue 
after treatment with aerobic exercises45. In the present study, 
the outcomes were measured using different scales, and it was 
not possible to present conclusive data. However, this exercise 
modality seems to be promising in the treatment of chronic 
fatigue and, therefore, a greater number of clinical trials need 
to complement its evaluation.
Aerobic training combined with flexibility exercises was com-
pared to home exercises guided by a booklet in the population 

Table 2. Quality of exercise evidence for pain and fatigue after viral infections – continuation

Summary of findings Summary of findings

Nº of participants (studies) Risk of
bias

Inconsistency Indirect-
ness

Imprecision Overall
certainty of
evidence

Summary of findings

Pain
1 RCT
Aerobic + resistance exercise 
group:
n = 89
Control group
n = 47

Not serious Seriousb Not serious Seriousc

⊕⊕◯◯
LOW

There is low quality of eviden-
ce the aerobic and resistance 
exercise is effective in control-
ling pain after viral infection.

Pain
1 RCT
Exercise of control group:
n = 13
Control group
n = 13

Not serious Seriousb Not serious Seriousc

⊕⊕◯◯
LOW

There is low-quality evidence 
that exercise control by the 
virtual reality method is effecti-
ve in controlling pain after viral 
infection.

RTC = Randomized Clinical Trial
a. Study evaluated at high risk of bias in a domain of Rob2.
b. Without statistic difference between groups
c. Small sample size
⊕⊕◯◯ represents the classification obtained in the evaluated categories (risk of bias, inconsistency, indirectness, imprecision).
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with post-polio syndrome. It was found that both possibilities 
improved fatigue after a regular exercise program35. In the same 
population, aerobic training was used combined with muscle 
strengthening and functional exercises. Compared to usual care, 
exercises were not superior to the control group in reducing fati-
gue in severely fatigued patients37. 
Similar to the post-polio syndrome, in the HIV population, 
the comparison of aerobic exercise with muscle strengthening 
of the upper limbs did not show efficacy36. A study that evalua-
ted aerobic training on fatigue in people with multiple sclerosis 
found a small positive effect after the intervention, not leading 
to clinically significant improvements46. Another study showed 
that fatigue significantly decreased in subjects with cancer who 
performed exercise compared to the control group. The authors 
believe that the results may be due to the reduction of inflamma-
tion, gain in muscle mass or strength, improvement in functio-
nal capacity and mental health47. 
The present findings point to a greater effectiveness in the 
combination of aerobic and resistance exercises, mainly be-
cause patients after viral infection usually present both symp-
toms. It is worth mentioning that the neurofunctional diffe-
rences in each of the populations in which the protocols were 
tested may justify the divergences in the results, opening a 
question about the effectiveness of exercises in COVID-19 
that should also be tested in specific clinical trials for this 
population.
COVID-19 is a viral infection that has left people with persis-
tent symptoms, such as pain and fatigue, even after three months 
of remission12,13; common symptoms in viral infections in the 
studies included in this systematic review. A task force has been 
published by the European leaders Respiratory Society (ERS) 
and the American Thoracic Society (ATS), which reiterate the 
importance of physical activity in patients who have been hospi-
talized with COVID-19. 
Low to moderate intensity exercises, essentially between the 
sixth and eighth weeks after discharge, with monitoring of pe-
ripheral oxygen saturation were recommended48. A post-CO-
VID-19 rehabilitation program, based on the Expert Consen-
sus, was tested in a preliminary study, resulting in reduced 
fatigue in these individuals. Aerobic exercises such as walking 
or treadmill were performed, followed by muscle strength 
training in upper and lower limbs and educational discus-
sions. Fatigue was assessed by the Chronic Disease Therapy 
Fatigue Scale (FACIT) with statistically significant symptom 
reduction in participants33. As the literature for the post-viral 
infection population is scarce and very new for COVID-19, 
this study is relevant and may inspire studies in this popula-
tion, provided that therapeutic exercise protocols are tested in 
randomized clinical trials.
The limitation of this study lies in the databases that do not cover 
many studies in Chinese, a population that must already have 
interesting studies on exercises to treat pain and fatigue even in 
COVID-19. As future perspectives, more randomized clinical 
trials should be performed in this population for a higher level 
of evidence of this clinical response of improvement in pain and 
fatigue after physical exercises.

CONCLUSION

It can be concluded that exercises for the treatment of fatigue 
show very low evidence, while resistance exercises showed mo-
derate evidence for the pain outcome. Although the safety and 
efficacy of the protocols cannot be guaranteed due to the lack of 
data in the literature that guarantee a high level of evidence for 
their recommendation, resistance exercises should be tested in 
clinical trials involving this population. Exercises are low-risk, 
low-cost interventions that can be helpful in treating the large 
number of people who may be affected by these conditions.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain can be influenced 
by the period of hospital stay, causing different losses to the pa-
tient. Professionals must properly collect and record this data to 
treat pain. The aim of this study was to investigate the different 
characteristics of pain in hospitalized patients.
METHODS: A systematic review was carried out in the Me-
dline, LILACS and Pubmed databases, based on the descriptors 
“pain” AND “patients” AND “hospitalized” with their respective 
terms in Portuguese until October 2020.  A total of 2,085 arti-
cles were found, of which 2,064 underwent careful evaluation 
and 20 were selected to compose this review based on the inclu-
sion and exclusion criteria outlined. 
RESULTS: Pain is more common and more severe in posto-
perative (90.8%) and palliative care wards, above all, it is fre-
quently reported by young women. It lasts for more than three 
months in many patients and interferes with activities of daily 
living. Adequate analgesia is of great importance in this scena-
rio. One-dimensional instruments are most commonly used to 
assess pain in hospitals. Attention is drawn to the absence or 
omission of non-pharmacological therapies for pain manage-
ment, which can be considered a safe alternative without in-
creasing the use of drugs.
CONCLUSION: Pain is very present and severe in hospitalized 
patients, demonstrating a failure in hospital analgesia protocols 
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HIGHLIGHTS
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changes.
• Training for interprofessional hospital staff is strongly recommended to improve pain man-
agement in this scenario.
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worldwide. Due to the work overload of professionals, pain is 
still under-evaluated.
Keywords: Inpatients, Hospitalization, Pain, Review. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor pode ser influencia-
da pelo período de internação hospitalar, acarretando diferentes 
prejuízos ao paciente. Os profissionais devem coletar e registrar 
adequadamente esse dado para tratar a dor. O objetivo deste es-
tudo foi investigar as diferentes características da dor em pacien-
tes hospitalizados. 
MÉTODOS: Foi realizada uma revisão sistematizada nas bases 
de dados Medline, LILACS e Pubmed, com base nos descritores 
“dor” AND “pacientes” AND “internados” com seus respectivos 
termos em inglês até outubro de 2020. Encontrou-se, no total, 
2.085 artigos, dos quais 2.064 passaram por criteriosa avaliação 
e 20 foram selecionados para compor esta revisão com base nos 
critérios de inclusão e exclusão delineados. 
RESULTADOS: A dor é mais comum e mais intensa em alas de 
pós-operatórios (90,8%) e de cuidados paliativos, sobretudo, é 
frequentemente relatada por mulheres jovens. Tem duração su-
perior a três meses em muitos pacientes e interfere nas atividades 
de vida diária. Uma adequada analgesia representa grande im-
portância nesse cenário. Os instrumentos unidimensionais são 
mais utilizados para avaliar a dor em hospitais. Chama atenção a 
ausência ou omissão de terapias não farmacológicas para o ma-
nejo da dor, a qual pode ser considerada uma alternativa segura 
sem aumentar o uso de fármacos. 
CONCLUSÃO: A dor se mostrou muito presente e intensa em 
pacientes hospitalizados, demonstrando haver falha nos protoco-
los hospitalares de analgesia em todo o mundo. Por sobrecarga de 
trabalho dos profissionais, a dor ainda é subavaliada.
Descritores: Dor, Hospitalização, Pacientes internados, Revisão.  

INTRODUCTION
 
Pain is defined as an unpleasant sensory and emotional experien-
ce associated with, or resembling that associated with, actual or 
potential tissue damage. A person’s report of a painful experience 
must be respected, since pain is always personal and can be in-
fluenced by biological, psychological and social factors1.
Pain is considered a universal health problem, being transversal 
to several diseases. Its subjectivity makes it difficult to be descri-
bed and, if left untreated, it can lead to several adverse effects2. 
Considering the different forms of perception and appreciation 
of pain, which change from person to person, it is essential that 
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professionals pay attention to this phenomenon for the better 
assessment and comprehensive care of patients3.
The lack of objective instruments to measure pain or possible 
errors that may arise from an underestimation may compromise 
the quality of care, in addition to contributing to morbidities 
and increased hospitalization time4. During hospitalization, pa-
tients are exposed to several situations and factors that can in-
fluence how pain is perceived, which can result in improvement 
or worsening of the complaint5. 
It is estimated that the worldwide prevalence of chronic pain 
(CP) is 10.1% to 55.5% and, according to the International As-
sociation for the Study of Pain (IASP), the average is 35.5%6. 
There are few epidemiological studies in Brazil, and that does not 
allow a precise and homogeneous estimate, however, some stu-
dies confirm that the incidence of CP is similar to that estimated 
by the IASP, varying between 29.3% to 73.3%, affecting about 
40% of adults and seniors, with a predominance of women and 
of the dorsal/lumbar region7,8. It is also known that the main 
cause reported by patients in outpatient care is CP9. 
The present study contributes to the expansion of the knowledge 
about hospital pain. This investigation makes it possible to com-
prehend the heterogeneity of the subject in the different hospitals 
around the world. The lack of uniformity in the approach to pain 
in this context motivates exploration of the topic and guidance for 
readers towards the need of more robust discussions and clinical 
research with educational, evaluative and interventional actions, 
considering the particularities of the hospital environment. 
The present study’s objective was to determine the different cha-
racteristics of pain in hospitalized patients.

METHODS
 
A narrative review with a systematized search regarding pain in 
hospitalized patients, with the objective of gathering and syn-
thesizing the evidence found in original articles on the subject. 
The review included only publications available in full in the 
Medline, LILACS and Pubmed databases. The descriptors defi-
ned in DeCS (Descritores em Ciências da Saúde - Descriptors in 
Health Sciences) and MeSH (Medical Subject Headings) were: 
“pain” AND “patients” AND “hospitalized” with their respective 
descriptors in Portuguese.
The inclusion criteria were original studies that portrayed pain 
in the hospital environment, that involved only adults with pain, 

without comorbidities, freely available in full in the selected da-
tabases and languages, published from 2015 to October 2020, to 
be evaluated by two independent authors. The exclusion criteria 
were repeated articles, other literature reviews, papers whose stu-
dy population was composed of children or seniors, research on 
the efficacy of experimental treatments, articles published outsi-
de the time frame, and articles that cited pain in non-hospitali-
zed patients.

RESULTS
 
A total of 2,085 articles went through three stages: (1) title analy-
sis, (2) abstract analysis, and (3) objectives analysis. After this 
process, 1,037 publications remained, and were then filtered ac-
cording to the established inclusion criteria: 1,017 publications 
were excluded, 11 for not having the full text available, 3 for 
being duplicates, 422 for not having been published within the 
established time frame, 278 whose research population was com-
posed of children or seniors, 157 for researching treatments for 
pain and 94 for portraying pain in non-hospitalized patients. In 
addition, 52 review articles were also excluded. Finally, 20 stu-
dies met the inclusion criteria (Figure 1).
The studies vary widely in sample size. The smallest samples were 
16 participants, while the largest is 88,000 pain scores. In addi-
tion, objectives and pain assessments also differ from one to ano-
ther. The selected articles were organized and are shown in table 1.

Figure 1. Flowchart of articles selection
CSS = cross-sectional study; RS = retrospective study; RCT = randomized con-
trolled trial; DS = descriptive study; PIS = pilot intervention study; QE = qualita-
tive study; OS = observational study; SS = experimental study.

Articles found (n = 2.085)

After exclusion

Medline (n = 480)

Medline (n = 9)
CSS (n = 6)
RS (n = 2)

RCT (n = 1)

LILACS (n = 2.425)

LILACS (n = 5)
CSS (n = 3)
DS (n = 1)
PIS (n = 1)

Pubmed (n = 1.383)

Pubmed (n = 6)
QE (n = 2)
OS (n = 2)

CSS (n = 1)
SS (n = 1)

Table 1. Synthesis of selected studies

Autores Type of study 
and sample

Objective Results

Hoogervorst-
Schilp et al.10

Retrospective 
study 
n = 3,895 
participants

To examine compliance with postop-
erative pain assessment in patients 
after the implementation of a national 
safety program.

In 12% of the patients, during the postoperative period, pain was 
measured 3 times a day, all 3 full days after surgery. In 53% of 
patients, pain was measured once a day for the same period. Com-
pliance was higher in general hospitals compared to tertiary and 
academic teaching hospitals. 

Van Hecke et 
al.11

Cross-sectional 
study
n = 351 patients 
and 304 nurses

To assess pain intensity and exami-
ne its association with patient, nurse, 
and related to the barriers/facilitators 
system for pain management.

The mean pain for all patients on all nurse wards was 2.2. A sig-
nificant independent association was found between higher pain 
intensity and younger age. 

Continue...
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Table 1. Synthesis of selected studies – continuation

Autores Type of study 
and sample

Objective Results

Peng et al.12 Cross-sectional 
study 
n = 2,293 
participants

To clarify the epidemiological char-
acteristics of pain and related factors 
in hospitalized patients in south-
western China. 

The incidence of pain was 57.4% in all hospitalized patients 
at rest, with 62.1% being acute pain and 37.9% being persis-
tent and chronic. Among surgical patients, 90.8% complained 
of acute pain during rest and 97.1% during motion, occurring 
predominantly (95.2%) at surgical areas. Age, lower schooling 
level, surgery, and smoking history were factors associated with 
increased duration and severity of postoperative pain as well as 
non-surgical pain.

Mikan et al.13 Cross-sectional 
study
n = 404 
participants 

To clarify the association between 
pain and QoL of Japanese patients 
using a cancer-specific QoL scale 
in three settings: an outpatient on-
cology service, an oncology nurse 
ward, and palliative care hospitali-
zation units.

The results show that pain has an association with QoL, having mo-
derate influence on aspects such as physical functioning, fatigue, 
insomnia, dyspnea, and on emotional functioning. The association 
with pain was lower for patients in the palliative care unit compared 
to outpatients and patients hospitalized in the nurse ward.

Wang et al.14 Retrospective 
cohort study
n = 88,133 pain 
scores

To characterize the trends of CSP 
among cancer patients and examine 
their differences in prevalence in re-
peat hospitalizations.

There was a downward trend from the 1st to the 18th hospitaliza-
tion. There was a robust decrease in the prevalence of CSP from 
the 1st to the 5th hospitalization. The prevalence of worse pain in-
tensity was significantly higher during the 1st than during the 5th 
hospitalization.

Porta-Sales 
et al.15

Cross-sectional 
study
n = 1,064 
participants

To evaluate the frequency, type, and 
characteristics of cancer pain in 
adult patients, including hospitalized 
and outpatients.

The frequency of pain was 55.3%. Pain was less frequent in outpa-
tients (41.6%) than hospitalized patients (64.7%), although the me-
dian duration of pain was longer in outpatients (20 versus 6 weeks). 

Jabusch et 
al.16

Cross-sectional 
study 
n = 88 
participants 

To quantify the prevalence of pain 
among adult hospitalized patients 
and the degree to which pain interfe-
res with daily activities.

The prevalence of pain was 70.4%, and the mean intensity was 
3.76. The pain interference in daily activities mean score was 4.56. 
The most frequently identified area of pain was the lower extremi-
ties (28%).

Valkering et 
al.17

Randomized 
controlled 
clinical trial
n = 46 
participants

To investigate the effect of hospita-
lization versus outpatient care after 
ACL reconstruction on functional 
outcome, postoperative pain expe-
rience, and readmission rate. 

Outpatient care after ACL reconstruction produces postoperative 
pain experience and functional outcomes comparable to hospita-
lized care and is a safe option. A simple analgesic protocol proves 
to be sufficient. No readmissions related to pain were recorded.

Ambrogi et 
al.18

Cross-sectional 
study 
n = 938 
participants

To assess the prevalence, characte-
ristics, management, and determine 
factors linked to the severity of CRP 
in a Paris teaching hospital.

59% of patients reported pain in the previous 24 h and 58% ex-
perienced CRP in the previous 15 days. In addition, 37% of pro-
cedures resulted in severe pain. Severity of CRP was associated 
with long hospitalization, non-vascular invasive punctures, cathe-
terization, mobilization, radiological examination or pain (previous 
24 h) due to surgery or treatment. Only half of the patients received 
information about the painful procedure and treatment for pain was 
delivered in less than a quarter of the cases.

Bernhofer et 
al.19

Qualitative phe-
nomenological 
study
n = 16 
participants

To develop an understanding of the 
unique pain experience in hospi-
talized patients with an admission 
diagnosis of IBD and related care or 
surgery.

Hospitalized IBD patients feel discredited and misunderstood, have 
a desire to dispel the stigma of chronic pain and “neediness” as-
sociated with the disease, feel frustration and constant pain, have a 
need for a caregiver with knowledge and comprehension about the 
disease in addition to reporting that the nurse is like a connection 
between the patient and the doctor.

Dequeker et 
al.20

Cross-sectional 
study
n = 35 nurses 
and 351 patients 

To assess agreement between nurs-
es and hospitalized patients regard-
ing pain intensity and patient-related 
barriers for the management of pain.

At the individual level, moderate agreement in the assessment of 
pain intensity was found between patients and nurses, being higher 
for patients with mild pain and with severe pain compared to no 
pain and moderate pain. A higher level of agreement was also fou-
nd when nurses used a validated scale to assess pain intensity 
compared to nurses using only experience.

Erol et al.21 Qualitative 
descriptive study 
n = 16 
participants

To explore the pain experiences of 
patients with advanced cancer and 
how they cope with pain, and to pre-
sent insight into pain management 
done by nurses’ approaches from 
the patients’ perspective.

Advanced cancer patients with pain experienced anxiety, abandon-
ment, hopelessness, and many restrictions in daily life, as well as 
inability to cope with pain. Almost half of the patients were not sa-
tisfied with the nurses’ care regarding pain and pain management.

Continue...
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DISCUSSION
 
There is a growing consensus that pain is the fifth vital sign, 
determining that it must be investigated, analyzed and recor-
ded with the same importance given to the other vital signs. 
Pain perception is multidimensional, presenting diversity as 
to sensory quality and intensity, in addition to affective-emo-
tional variables, and for this reason it is full of subjectivity30.  
A common burden associated with any disease is pain. Study12, 
involving patients from 17 hospitals in China, observed acute 

pain complaint in 90.8% of the participants at postoperative 
rest, concluding that postoperative analgesia still needs to be 
improved. Surgical pain is an important factor in the hospital 
environment because it is more severe than non-surgical pain 
and should be taken into consideration. 
In addition, the study16 showed that the prevalence of pain in 
hospitalized adults occurred at unacceptable rates. Of the 88 
patients interviewed, 70.4% reported pain present at the time 
of the survey, of these, 30% reported a duration of pain less 
than 7 days and 26% a duration that exceeded three months. 

Table 1. Synthesis of selected studies – continuation

Autores Type of study 
and sample

Objective Results

Işlekdemir 
and Kaya22

Randomized 
controlled 
clinical trial
n = 138 
participants

To determine the effects of family 
presence on pain and anxiety levels 
during invasive nursing procedures.

The experimental and control group members did not differ regar-
ding pain and anxiety scores during the intervention, concluding 
that family presence has no influence during invasive nursing pro-
cedures. 

Harada, 
Tamura and 
Ota23

Prospective 
observational 
study
n = 220 
participants

To determine the prevalence of NP 
in cancer patients receiving palliative 
care.

The prevalence of NP in terminal cancer patients in Japanese pal-
liative care units was 18.6%. As for the cause, in 78% of patients 
NP was due to tumor growth, in 14.6% to chemotherapy, and in 
4.9% to radiotherapy. 

Bellido-
Vallejo et al.24

Longitudinal 
observational 
validation study 
n = 73 
participants

To evaluate the psychometric pro-
perties and sensitivity for measuring 
change in pain level of the Spanish 
version of the PLO when assessing 
acute pain in hospitalized patients.

The study provides evidence of reliability, validity and sensitivity 
to the Spanish version of the PLO which was shown to be a well-
-structured multidimensional instrument to evaluate pain intensity 
and associated behavioral, emotional and physical aspects. 

Rosa, 
Mendoza 
and Pontin25

Descriptive 
study
n = 50 
participants

To trace the epidemiology profile and 
identify the in-hospital outcomes of 
patients undergoing surgical correc-
tion of neuromuscular scoliosis.

The average length of stay was 10.8 days and 52% of patients had 
some complication, such as constipation. Surgical site infection 
was present in 12% of the sample, 42% had moderate to severe 
pain and 2% did not meet the proposed mobility goals.

Fermiano et 
al.26

Pilot intervention 
study 
n = 22 
participants

To evaluate pain levels in adult ICU 
patients who are sedated, under 
invasive mechanical ventilation, be-
fore, during and after a respiratory 
physiotherapy intervention.

There were no significant differences in hemodynamic variables 
and pain assessment of the critically ill patients at any of the 
evaluated time points.

Panazzolo et 
al.27

Cross-sectional 
study 
n = 336 
participants

To evaluate the use of analgesics in 
the immediate postoperative period 
of patients assisted in a post-anes-
thesia recovery room, according to 
the type of surgery performed.

A total of 42.8% of the patients used some type of analgesic. The 
most used class of drugs was the opioid analgesics, specially fen-
tanyl and remifentanil for surgeries with general anesthesia and 
morphine (0.2mg) for subarachnoid anesthesia.

Bertoncello 
et al.28

Descriptive 
cross-sectional 
study 
n = 24 
participants

To comprehend the evolution of 
acute pain in patients admitted to 
the Emergency Unit of a Teaching 
Hospital in the South of Brazil, using 
the vNRS, as well as to evaluate 
and control the patient’s acute pain, 
using the instrument proposed by 
McCaffery and Beebe.

In the first evaluation, 62.5% of patients presented severe pain and 
37.5% moderate pain. In the second evaluation, there was a pre-
dominance of moderate pain (54.17%) and an important increase 
of patients who scored mild pain (33.3%). The instrument helped 
the nurse to register the occurrences and evolution related to pain. 
However, weaknesses were observed in its use.

Sousa-
Muñoz et 
al.29

Cross-sectional 
observational 
study
n = 115 
participants

To evaluate the prevalence of pain 
and the adequacy of analgesic thera-
py administered to patients in a uni-
versity hospital, as well as to assess 
the agreement between self-report 
of pain and data recorded in medi-
cal records regarding pain manifes-
tations.

It was verified that 52.2% of patients had severe pain and 
33.9% had moderate pain. In only 39.1% and 36.1% of the me-
dical records, at the time of admission and hospitalization de-
velopment, respectively, information on pain was recorded. 
A negative pain management index was found in 82.6% of the 
patients. Inappropriate prescription was observed in 78.3% of pa-
tients. Non-opioid analgesics and non-hormonal anti-inflammatory 
drugs were used in 87.8% of the patients, while opioids were used 
in only 14.7%.

QoL = Quality of Life; CSP = Clinically Significant Pain; ACL = Anterior Cruciate Ligament; CRP = Care-Related Pain; IBD = Inflammatory Bowel Disease; NP = Neu-

ropathic Pain, PLO = Pain Level Outcome Scale; ICU = Intensive Care Unit; NVS = Numerical Verbal Scale.
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The results also showed an important relationship between 
pain and its interference in daily activities. 
The prevalence of postoperative pain has remained consistently 
high (39%) during the last two decades, even after a dose of 
an analgesic drug9, and one of the contributing factors to this 
finding is the insufficient measurement of pain in hospitals. 
When the patient’s pain experience is fully comprehended, 
better treatment becomes possible. Hospitalized patients with 
inflammatory bowel disease (IBD) experience physical and 
psychological complications of pain (acute and chronic), thus 
the authors19 interviewed 16 patients of different age, gender, 
length of hospital stay, and length of IBD diagnosis in order 
to understand these patients’ pain and related care or surgery.
The outcome was that these patients have complex physical 
and emotional needs, have daily pain and frustration with 
pain control, and report feeling discredited about their pain 
by nurses and physicians. In addition, several reports of unne-
cessary suffering were collected19 because the nurse or doctor 
was not familiar with effective pain control techniques. In 
contrast, when the complaint was heard and attended to pro-
perly, there were reports of comfort experienced by patients 
after the drug application.
In addition to that, the authors27 studied patients in the im-
mediate postoperative period and found that analgesics such as 
tramadol and dipyrone were the most prescribed and used to 
ease the pain complaints reported by patients in post-anesthe-
tic recovery. They also verified an association between the use 
of some opioid drug in the postoperative period and no pain, 
once more reinforcing the importance of the anesthetic practi-
ce for the well-being of the recently operated patient.
In parallel, nursing records were analyzed31 in an oncology hos-
pital, noting the presence of pain in more than 71% of the 
medical records that comprised the sample. Furthermore, the 
prevalence of neuropathic pain (NP) in Japanese terminal can-
cer patients in a palliative care unit was 18.6%, according to 
the authors23. NP was diagnosed by the authors according to 
the IASP algorithm. 
In order to examine the pain experience of 16 hospitalized pa-
tients with advanced cancer, the authors21 allowed patients to 
speak freely, using their own words to describe their percep-
tion of pain. The results showed that these patients experience 
anxiety, abandonment, hopelessness, and many restrictions in 
daily life, as well as an inability to cope with pain. The study 
also showed that they need more attention from nurses, since 
most of the sample was not satisfied with the care received re-
garding the coping of pain21.
It is important to highlight that the professionals responsible 
for the direct care of the sensations of pain are the nurses, since 
they stay for a longer period of time close to the patient and 
must, therefore, assume the correct pain management, that is, 
make pain assessment a priority, in order to provide relief from 
suffering and improvement in the quality of life (QoL) to the 
oncologic patient33.
The association between pain and QoL was investigated in the 
study13 in three oncology care settings: the outpatient clinic, 
the nurse ward, and the palliative care unit. The results for 

“average pain” or “worst pain” were similar when associated 
with the main aspects of QoL, while for “least pain” the as-
sociation was relatively small. Pain has an association with 
physical and emotional QoL, being lower in cancer patients 
in the palliative care unit than in outpatients or hospitalized 
patients3. 
An individual generally prefers to have a family member present 
during medical or nursing interventions, so it was assumed that 
the presence of family reduced patients’ anxiety and pain levels. 
However, the authors22 surveyed 138 patients randomly assigned 
to an experimental group (which had family members present) 
and a control group (which remained with no family members) 
and observed that anxiety and pain states during invasive nur-
sing procedures did not differ from one group to the other; the-
refore, family presence does not influence these scores, meaning 
that this factor could be based purely on patient preferences.  
In addition, pain intensity was evaluated11 in order to examine 
its association with patients, nurses and the barriers/facilitators 
system. The prevalence of pain found in patients of the nur-
se wards included in the research was 64.4%, of which most 
(36.7%) presented mild pain. Of the nurses who answered the 
questionnaire, more than half (66.8%) estimated their know-
ledge about pain as “moderate”11. 
The main barriers perceived by the patients were reluctance to 
take opioid drugs (51%), fear of adverse effects (47%) and not 
wanting to be a burden to the nurses (47%). As for nurses, the 
majority perceived pain as a priority (92.4%) and reported that 
there are painkillers on the ward (84.6%). The barrier percei-
ved by 30.6% of the nurses was insufficient time to listen to 
the patient11. 
The results indicate that 12.1% of the variation in pain inten-
sity reported by patients can be explained at the ward level, 
meaning that improvements in pain management should focus 
on both patients and health care professionals, as both contri-
buted to this variation. This study11 identified two barriers that 
explained 10.7% of all variance, namely the nurses’ educational 
level and nurses’ fear of adverse effects, leaving only a small 
proportion of variance unexplained. 
The study20 investigated patient-related barriers for the mana-
gement of pain; 40.7% report difficulty with its assessment and 
37.9% reluctance to report pain. However, in the perception of 
nurses, these percentages were 12.6% and 10.5%, respectively, 
showing that nurses significantly underestimate pain manage-
ment by patients.
To improve these flaws, nurses should be trained and more en-
couraged to actively explore patient-related barriers for pain 
management. By doing so, patients can be educated in order 
to reduce them. Routine pain intensity assessments should also 
be encouraged, as many patients only report pain when asked. 
Finally, patients should be educated on how to use pain assess-
ment scales in the nurse wards and hospitals20.
A study29 with the objective of evaluating the prevalence of 
pain in hospitalized patients characterized that the mean dura-
tion of the painful condition is 8.8 months, and the presence 
of acute pain is present in 50.4% of the sample. A differen-
tial of this study29 was the observation of the predominance 
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of females, both for acute (65.5%) and chronic pain (57.9%). 
Twenty-eight participants (24.3%) reported pain as the main 
complaint that caused hospitalization. The abdominal (34.8%) 
and pelvic (33%) areas were most frequently noted for acute 
and chronic pain in this study.
Reports of more severe levels of pain predominated, with 
7.3 being the average intensity for the entire sample. Seve-
re pain was presented by 60 patients, representing 52.2%, 
while 39 reported pain of moderate intensity (33.9%). The 
evaluation of the agreement between the pain self-report 
and the data recorded in the medical records showed that 
only 45 (39.1%) of them recorded information on pain 
at admission and 42 (36.1%) during the development29.  
Finally, inappropriate prescription of analgesics was obser-
ved for 78.3% of the patients; 13 therapeutic strategies were 
adequate for mild pain, nine for moderate pain and two for 
severe pain. The use of monotherapy with non-opioid anal-
gesics and non-hormonal anti-inflammatory drugs prevailed 
(87.8%)29. 
Pain is poorly evaluated and undertreated in nurse wards. In ad-
dition, there are discrepancies between self-reported pain and 
medical records; the therapeutic strategies implemented were 
inadequate29, an error caused mainly by lack of knowledge and 
skill on analgesic control, followed by concern about the effects 
and possibility of drug abuse, in addition to the reluctance to 
comprehend pain complaints. All these findings highlight the 
need for greater pharmacological knowledge on the part of the 
health teams. 
It was observed that, despite the advances in health care, pain 
still is a problem that is not enough investigated and it is even 
underestimated by health care professionals during their care. 
The most frequent obstacles are lack of knowledge and ability 
to obtain analgesic control, concern with the adverse effects 
of opioids, fear of the possibility of drug addiction, and the 
reluctance to comprehend the painful complaints as human 
responses in which there could be intervention. The conclusion 
is that the professional has difficulty in routinely assessing and 
documenting pain32. 
Acute pain is a valuable symptom when investigating and de-
fining the patient’s diagnosis. A study28 that followed the pain 
evolution of 24 patients admitted to the Emergency Unit using 
the Verbal Numerical Rating Scale (vNRS) and the instrument 
proposed by McCaffery and Beebe to evaluate and control acu-
te pain found that severe pain is more present in the complaints 
reported by patients. 
The pain process is most often preceded by pain in the lower 
back, abdominal area, lower limbs and headache according 
to the prevalence of care seeking in the emergency unit, 
which are relieved mostly by simple analgesics that have a 
good effect on pain control, followed by opioids and, fi-
nally, non-hormonal anti-inflammatory drugs. The use 
of VNS to measure pain positively helped the interaction 
between patient and nurse at the moment of pain scoring, 
although some patients still find it hard to quantify it.  
In addition, it is already known that pain caused by proce-
dures is common in hospitalized patients and that care-re-

lated pain (CRP) is undervalued and little is known about 
the care directed to it, besides the fact that it is neither con-
sidered nor properly managed. In order to improve this, the 
authors18 suggest that health professionals should be trained 
specifically to improve management of CRP and that special 
attention should be paid to hospitalized patients at risk of 
severe CRP.
More than a symptom, pain was perceived as a disease, a sub-
jective organic event, difficult to measure, whose control must 
be included in the patient’s treatment, given its ability to cause 
biological, psychosocial and psychosomatic changes. Among 
the most common organic symptoms are loss of sleep, impaired 
work, movement, and walking, changes in mood, in the ability 
to concentrate, and in family relationships, as well as changes 
in sexual activity and other mental health issues34.
Respiratory, hemodynamic and metabolic alterations can be 
caused by uncontrolled pain, predisposing the patient to car-
diovascular instability, higher energy and protein consump-
tion, difficulty in early ambulation which favors the appearan-
ce of deep vein thrombosis, especially in seniors, also causing 
insomnia, higher metabolic wear, fatigue and less cooperation 
with treatment35. 
Studies show that pain is still present in hospitalized patients, 
meaning that there is a failure in the analgesia protocols in hos-
pitals in several parts of the world. The use of correct instru-
ments and methods to evaluate pain facilitates the identification 
of its genesis, which is necessary for an individualized treat-
ment focused on the patient’s need for comfort and well-being.  
The main barrier for an adequate pain management is a good 
assessment done by the professional, which requires time and 
trust in the patient’s report, because only then can therapies be 
instituted to minimize the complaint.
More discussion and deepening on the subject are needed. 
Interprofessional teams must be involved with the purpose of 
developing methods of treatment and pain relief directed to 
the profile and characteristics of the patients of each hospi-
tal. Finally, considering the hospital environment, the absence 
or omission of non-pharmacological therapies for pain mana-
gement draws attention, in addition to the lack of studies on 
physical therapy resources used to treat and relieve pain in hos-
pitalized patients.
The main limitations of the present review are the lack of me-
thodological rigor of the original articles that composed it, this 
was due to the small number of articles found on the subject 
and the short period of time established for the search of the 
articles in the databases.

CONCLUSION

The study observed that pain is more common in postoperative 
and palliative care wards, where it was also more severe, besides 
being more frequently reported by young women. The preva-
lence of inappropriate prescription of drugs to treat pain is still 
high. Pain is still poorly evaluated in the hospital scenario due 
to lack of time and the professional’s difficulty in adequately 
questioning the patient and documenting pain.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The weakness of the 
trunk extensors is one of the main causes in the development 
of low back pain in a large part of the population. Low back 
pain is a disabling condition and due to the pain many people 
have difficulty performing activities of daily life. Thus, Pilates 
becomes one of the methods of choice in the treatment of low 
back pain because it brings muscle strengthening exercises that 
positively impact the stabilization of the spine. The objective of 
this study was to review the impact of the Pilates method on pain 
in patients with low back pain. 
METHODS: This is a systematic review, with search for data in 
the Scielo, OVID, Lilacs, Pubmed and PEDro databases, which 
included randomized clinical trials that addressed the Pilates me-
thod in patients with low back pain. The following search descrip-
tors were used: low back pain, Pilates method, exercise movement 
techniques. The Boolean operators were: “and” and “or”. 
RESULTS: Of the 8 selected studies, all obtained positive results 
in the reduction of low back pain, each using a different proto-
col associated with physical therapy treatment. Of the eight stu-
dies considered eligible, only seven were included. For the study 
of this comparison, a random model was used (I2=92%, df=6, 
p=0.01), in which there was a statistically significant difference 
between the Pilates and control groups (95% CI -1.79, -0.19). 
CONCLUSION: It was possible to conclude that the Pilates 
method he was effective in the treatment of low back pain.
Keywords: Exercise movement techniques, Low back pain. Pain. 
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HIGHLIGHTS
• The study reinforces the importance of the Pilates method for patients with low back pain, 
focusing on pain reduction, but with an impact on functionality and quality of life.
• The role of Pilates as an integral part of a care protocol is also reinforced, not as the only 
tool for physical therapy care.
• The application of Pilates method should begin with exercises of mild to moderate dif-
ficulty and, with functional gain, progress to high complexity.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A fraqueza dos extensores de 
tronco é uma das principais causas no desenvolvimento de lom-
balgia em grande parte da população. A dor lombar é uma condi-
ção incapacitante e, devido à dor, muitas pessoas têm dificuldade 
para realizar as atividades de vida diária. Assim, o Pilates passa a 
ser um dos métodos de escolha para tratamento de pacientes com 
lombalgia, pois traz exercícios de fortalecimento muscular que 
promovem estabilização da coluna vertebral. O objetivo deste 
estudo foi analisar o impacto do método Pilates na dor de pa-
cientes com lombalgia crônica. 
METODOS: Trata-se de uma revisão sistemática com busca de 
estudos nas bases de dados Scielo, OVID, Lilacs, Pubmed e PE-
Dro incluindo ensaios clínicos randomizados que abordaram o 
método Pilates em pacientes com lombalgia crônica inespecífica. 
Os descritores de busca utilizados foram low back pain, Pilates 
method, exercise movement techniques, somados aos operadores 
booleanos: “e” e “ou”. O risco de viés dos estudos foi avaliado de 
acordo com os critérios da escala PEDro.
RESULTADOS: Dos 8 estudos selecionados, todos obtiveram 
resultados positivos na redução da dor lombar, cada um utilizan-
do um protocolo diferente associado ao tratamento de fisiotera-
pia. Dos oito estudos considerados elegíveis, apenas sete foram 
incluídos na meta-análise. Para a meta-análise desta comparação, 
foi utilizado um modelo randomizado (I2=92%, df=6, p=0,01), 
no qual houve uma diferença estatisticamente significativa entre 
os grupos Pilates e grupo controle (95% CI -1,79, -0,19). 
CONCLUSÃO: Foi possível concluir que o método Pilates foi 
eficaz no tratamento de dores lombares.
Descritores: Dor, Dor lombar, Técnicas de exercício e de movimento. 

INTRODUCTION

It is estimated that at least once in life, 80% of the population 
will have an episode of low back pain (LBP), and in 40% of the-
se, the pain will become chronic1. Chronic LBP is a health pro-
blem that affects much of the population, reaching a prevalence 
of 11.9% of inhabitants worldwide. It is noteworthy that chro-
nic LBP is a disabling condition, generating high absenteeism 
from life activities2.
LBP has a multifactorial etiology, such as: age, gender, smoking, 
alcoholism, body weight, social class, and work activities3. The 
literature believes that the imbalance between the function of 
the trunk flexor and extensor muscles increases the probability 
of developing disorders that affect and impair the stability of the 
lumbar spine4. Study5 proves that the work of strengthening the 
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trunk extensors (lumbar square, multifidus, semispinatus, spine 
erector and interspinal) is the main responsible for reducing the 
symptoms of LBP, since there is considerable improvement in 
the stabilization of the lumbar spine.
The Pilates method is an exercise program often prescribed for 
these individuals, as it is used to activate and strengthen the sta-
bilizing muscles of the trunk4. This method is divided into two 
principles: the basic, which includes an exercise program that 
strengthens the abdominal and paravertebral muscles, such as 
the spine flexors; and the intermediate/advanced principle. 
Trunk extension exercises are gradually introduced and both in-
clude exercises for the whole body5. 
Pilates can stimulate circulation, improve physical conditioning, 
increase flexibility and muscle range, improve postural align-
ment, increase levels of body awareness and improve motor coor-
dination. Such benefits help prevent injuries and provide relief 
from chronic pain1.
It was recently discovered by physiotherapists and orthopedists 
that this method can be used as a rehabilitation exercise, bringing 
quick and effective results6. It incorporates movement principles 
that include physical and cognitive elements: full-body move-
ment, attention to breathing, balanced muscle development, 
concentration, control, centering, precision and rhythm7. The-
refore, this method can be effective to improve general health, 
such as athletic performance, proprioception and pain reduction 
in patients with LBP5. 

Pilates may be indicated for the treatment of non-specific LBP8. 
Pilates training also shows effective evolution in static and dyna-
mic balance, in addition to strengthening the lower and upper 
limbs, center control, breathing work, hip and lumbar flexibility 
and cardiovascular endurance9.
Recently, the literature brought evidence of the Pilates method 
on pain in patients with chronic musculoskeletal conditions, es-
pecially the seniors. The present review seeks to bring evidence 
related to Pilates in patients with LBP, without age restriction. 
Others authors10,11 have already published about Pilates on LBP, 
however, nine years after this publication, there is a need for an 
update on the subject. Given the above, the aim of the study is to 
review the impact of the Pilates method on pain in the treatment 
of patients with LBP.

METHODS

This systematic review was completed in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-A-
nalyses (PRISMA) guidelines, and the study’s guiding question 
was: “What are the effects of the Pilates method on pain for low 
back pain”? The survey was structured based on the PICO tool 
(Table 1)12. The study was registered with the International pros-
pective register of systematic reviews (PROSPERO) under num-
ber CRD42021228049.
The following databases were systematically searched: PubMed, 
Scielo, PEDro (Physiotherapy Evidence Database), OVID and 
LILACS (Latin American and Caribbean Health Sciences). 
MeSH terms used were: “low back pain” and “exercise move-
ment techniques”, in these already related words, and the key-

word “Pilates method” was also used. Boolean operators “AND” 
and “OR” were added, according to the Medical Subject Hea-
dings (MeSH) (Table 2). The study was conducted from March 
to April 2020.

Table 2. Search strategy in Pubmed data library.

#1 Backache “back pain” [MeSH Terms] OR (“back” [All Fields] 
AND “pain” [All Fields]) OR “back pain” [All Fields] OR “backache” 
[All Fields] OR “backaches” [All Fields]
#2 (“pilates” [All Fields] OR “pilates” [All Fields]) AND (“methods” 
[All Fields] OR “methods” [MeSH Terms] OR “methods” [All Fields] 
OR “method” [All Fields] OR “methods” [MeSH Subheading])
#3 “exercise movement techniques” [MeSH Terms] OR (“exerci-
se” [All Fields] AND “movement” [All Fields] AND “techniques” [All 
Fields]) OR “exercise movement techniques” [All Fields]

Inclusion and exclusion criteria
The selected studies were randomized clinical trials that addres-
sed the Pilates method when applied to patients with chro-
nic nonspecific LBP, without restriction of language or year of 
publication. Studies that addressed other diseases, that related 
LBP to pregnancy and that used surgical treatment for LBP 
were excluded. 

Methodological quality assessment
Methodological quality of the studies was assessed according to 
the criteria of PEDro scale, which scores 11 items, namely: 1- 
Eligibility criteria, 2 - Random allocation, 3 - Hidden allocation, 
4 - Baseline comparison, 5 - Blinded individuals, 6 - Blind the-
rapists, 7 - Blind evaluators, 8 - Adequate follow-up, 9 - Inten-
tion to treat the analysis, 10 - Comparisons between groups, 11 
- Point estimates and variability. Items are scored as present (1) 
or absent (0), generating a maximum sum of 10 points, with the 
first item not counting. PEDro is a specific database for studies 
investigating the effectiveness of interventions in physical thera-
py and can be accessed free of charge through the website <www.
pedro.org.au>13.

Data extraction
Searches performed in the databases followed three steps, which 
included: search of titles, abstracts and complete reading of the 
articles in order to extract data, carefully analyzing each part that 
composes them, such as: author, title, abstract, journal, year and 
conclusions, thus making it possible to filter the most relevant 
information for final research.
Selection and data extraction of the articles were performed by 
two independent reviewers. When there was disagreement bet-

Table 1. PICO’s research strategy.

Acronym Description Definition

P Patient Patients with chronic low back pain

I Intervention Pilates method

C Control Patients who received another type of in-
tervention other than Pilates method, such 
as electrotherapy, manual instructions 
through leaflets and joint mobilization.

O Outcome Pain
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ween them, both reread the article for re-examination. If disa-
greement remained, a third independent reviewer would analyze 
and decide. The research followed the PRISMA 202014 protocol 
items for systematic reviews.

RESULTS

A total of 190 articles were found, 37 in Scielo, 80 in LILACS, 
74 in Pubmed and 13 in PEDro. Only 14 scientific articles were 
selected after reading the titles and abstracts. The other six arti-
cles were excluded for the following reasons: one did not include 
LBP as the focus, one did not address Pilates as the main form 
of treatment, one literature review, one non-randomized study, 
one case report and one study that had no control group. The 
figure 1 demonstrates all the criteria and databases used to select 
the articles.
In the assessment of methodological quality with PEDro scale, 
the scores of five articles were already available in PEDro databa-
se15,16,19-22 and the two articles17,18 were evaluated by two indepen-
dent reviewers as the scores were not yet available. Scores ranged 
from 6 to 7 points on a scale of zero to 10 points (Table 3). All 
studies lost points in items related to blinding the patient and 
therapist, and only two studies17,21 blinded the evaluator.
Eight studies15-22 were considered eligible for this review. Table 4 
shows the details of the studies and interventions.

In
cl
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Id
en

tifi
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n

Records identified 
through database 

search (n=190)

Deleted Full Text 
Articles (n=6)

1- Addressed 
another disease
1- Pilates method 
was not addressed 
as an intervention.
1- Literature review
1- Non randomized study
1- Case report
1- There is no control group

Excluded after reading the 
titles and abstracts (n=121)

Records after removed 
duplicates (n=135)

Selected records  
(n=14)

Full text articles 
evaluated for 
eligibility (n=8)

Studies included in the 
qualitative synthesis (n=8)

Table 3. Assessment of the methodological quality of the studies included in this review using the PEDro Database scale 

  Silva et 
al.13

Rydeard, 
Leger and 

Smith14

Díaz et 
al.15 

Cruz-Diaz 
et al.16 

Valenza 
et al.17  

Miyamoto 
et al.18

Bhadauria  
and 

Gurudut 19 

Natour 
et al.20 

01 Eligibility criteria have been specified.

02 Subjects were randomly assigned to groups. Y Y Y Y Y Y Y Y

03 Subject allocation was secret. Y Y Y Y Y Y Y Y

04 Initially, the groups were similar with res-
pect to the most important prognostic in-
dicators.

Y Y Y Y Y Y Y Y

05 All subjects participated blindly in the stu-
dies.

Y Y Y Y Y N Y Y

06 All therapists who administered therapy 
did so blindly.

N N Y Y Y N N N

07 All evaluators who measured at least one 
key outcome did so blindly.

N Y N Y Y Y N N

08 Measurements of at least one key outcome 
were obtained in more than 85% of sub-
jects initially distributed among groups.

N Y N N N Y N N

09 All subjects from whom outcome measures 
were presented received the treatment or 
control condition according to allocation, or 
when this was not the case, data analysis 
was performed for at least one of the key 
outcomes by “intention of treatment”.

Y Y Y Y Y Y Y Y

10 The results of the inter-group statistical 
comparisons were described in at least 
one key result.

N Y N N N Y Y N

11 The study presents both precision mea-
sures and variability measures for at least 
one key outcome.

N N N N N N N Y

Score 6/10 8/10 6/10 7/10 7/10 7/10 6/10 6/10

Figure 1. Flowchart for obtaining randomized clinical trials
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Comparison of the Pilates method with other interventions 
for the outcome of pain
Eight studies15-22 evaluated pain before and after the intervention 
(n=497) and the study17 did not have pain as an outcome. One 
study3 compared the Pilates method with conventional kinesio-
therapeutic exercises, such as conventional stretching and stren-
gthening of the lumbar spine and lower limbs (n=16); the follo-
wing exercises of the Pilates method were performed: breathing 
with transverse abdomen activation, in addition to the following 
postures: spine stretch, the spine twist, the hundred, the one leg 
circle, the plank, leg pull front, swimming, rocking and swan. In 
total, 12 sessions were held, twice a week, lasting 40 minutes and 
performed individually. 
The study16 compared the Pilates method with defined usual 
care, such as consulting a physician and other specialists and 
health professionals as needed (n=39). The Pilates group received 
a treatment protocol consisting of training in specialized appa-
ratus (Pilates) in the clinic for three sessions of 1 hour per week 
and training in a 15-minute home program, performed 6 days a 
week for 4 weeks. The apparatus used in the clinic consisted of 
a floor mat and a Pilates Reformer with a standing platform and 
accessories for jumping boards.
The study17 compared the conventional physical therapy inter-
vention of the control group with Pilates exercises (n=97). The 
Pilates group received the control group treatment plus two ses-
sions per week of Pilates exercise. The control group performed 
Transcutaneous Electrical Stimulation, massage and stretching of 
the lumbar region.
The study18 compared the Pilates method with physical agents 
such as electrical stimulation or manual therapy (n=101). Pilates 
exercises were performed aiming at strengthening with the use 
of implements such as fit balls, magic rings and TheraBands; fle-
xibility and joint mobility exercises; breathing exercises; posture 
control and correction tasks for 6 weeks or conventional physical 
therapy using analgesics, electrotherapy and joint mobilization.
The study19 compared the results of Pilates exercises with 
usual activities and guidance through leaflets (n=54). In the 

Pilates method, floor exercises were performed using a 55 cm 
ball on a rubber mat, including the following exercises: saw, 
mermaid, unilateral stretch, leg stretch, cross, swan dive, spi-
ne twist, unilateral kick, leg kick double, one leg circle, side 
kick and 3-5 minutes of relaxation progressing at basic, inter-
mediate, and advanced levels. Control group patients conti-
nued their usual activities and received advice in the form of 
a leaflet. 
The study20 compared results between the Pilates method applied 
in practice with theoretical guidelines in the form of a study for 
postural reeducation (n=86). In the Pilates method group, exer-
cises were applied working on lower back muscle flexibility and 
strengthening exercises encompassing progression with load and 
isometry. The control group received guidance and study mate-
rials and only worked with theory.
The study21 compared the results between groups using the Pi-
lates method and joint mobilization. Joint mobilization was 
accomplished by activating the powerhouse, which represents 
isometric contraction.  This included finding the neutral spine, 
breathing practice, engaging pelvic floor and transverse traction.  
In the Pilates group, both solo Pilates and Pilates with the aid 
of equipments were applied, working on the patient’s pain with 
strengthening exercises that improve muscle flexibility, giving 
more conditions to muscle fibers and improving the stabilization 
of the pelvic floor. In patients who were in more acute pain, 
electrostimulation as analgesia was applied. In the control group, 
patients were submitted to a protocol of muscle strengthening 
and relaxation exercises. 
Another author22 compared the Pilates method with the use 
of antisteroids without exercise intervention. The Pilates group 
had a protocol applied with stretching, improving muscle flexi-
bility and strengthening, thus improving the capacity of muscle 
fibers. Strengthening exercises were worked with isometrics and 
Pilates classes were done twice a week, lasting 50 minutes each. 
Control group was followed only with the use of antisteroids 
and postural recommendation. General data for each study are 
shown in Table 5. 

Table 5. Details of study data, in means and standard deviations.

Authors Sample Before treatment After treatment Six months after 
randomization

Comparative results

Silva et al.15 CG: 8
PG: 8

CG: Pain VAS: 5,75±2,81
PG: Pain VAS:  5,00±2,00

CG: Pain VAS:  3,25±3,37
PG: Pain VAS: 2,00±2,56

--- Statistically significant impro-
vement in pain (p<0.0031)

Rydeard, Leger 
and Smith16

CG: 18
PG: 21

CG: Pain NRS: 30.4 (4.2)
PG: Pain NRS:  23.0 (3.9)

CG: Pain NRS: 33.9 (3.5)
PG: Pain NRS: 18.3 (3.2)

--- Statistically significant im-
provement in pain (p< 002)

Cruz-Díaz 
et al.17

CG: 47
PG: 50

Absent Absent --- Statistically significant im-
provement in pain (p<005)

Cruz-Díaz 
et al.18

CG: 48
PG: 53

CG: Pain NRS: 6.48 ± 1.28
PG: Pain NRS: 6.80 ± 0.59

CG: Pain NRS: 5.69 ± 1.63 
PG: Pain NRS: 3.81 ± 1.21

--- Statistically significant im-
provement in pain (p<0.001).

Valenza et al.19 CG: 27
PG: 27

CG: Pain VAS: 5.2 ± 1.9.
PG: Pain VAS: 5.2 ± 1.9.

CG: Pain VAS: 0.9 ± 2.8 (–0.7 to 2.4)
PG: Pain VAS: 2.3 ± 1.9 (1.6 to 3.1)

--- Statistically significant im-
provement in pain (p< 0.002)

Miyamoto 
et al.20  

CG: 43
PG: 43

CG: Pain NRS: 5.2(2.3).
PG: Pain NRS: 3.1(2.3).

CG: Pain NRS: 2.2(1.1).
PG: Pain NRS: 0.9(0.1)

--- Statistically significant im-
provement in pain (p<.001)

Bhadauria 
et al.21 

CG: 22
PG: 22

CG: Pain NRS: 21.78±2.87 
PG: Pain NRS: 24.71±4.55

CG: Pain NRS: 0.31± 0.42
PG: Pain NRS: 0.58± 0.54

--- Statistically significant impro-
vement in pain (p=0.0001)

Natour et al.22       CG: 30
PG: 30

CG: Pain NRS: 22.44±4.56
PG: Pain NRS: 22.22±4.74

CG: Pain NRS: 5.79±2.06.
PG: Pain NRS: 5.50±1.25.

--- Statistically significant im-
provement in pain (p<0.001)

CG = Control group; PG = Pilates group; VAS = Visual Analog Scale; NRS = Numerical Rating Scale. 
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DISCUSSION

Based on the results obtained in this systematic review in all 
studies, it can be observed that Pilates associated with physical 
therapy treatment generated a significant reduction in pain. It is 
important to emphasize the high heterogeneity of the study and 
the non-use of the assessment of the level of evidence, which may 
have influenced the results of this review.
The study15 showed that the Pilates Method is an alternative to 
conventional methods because it verified that, like Physiothe-
rapy, Pilates is also effective for the treatment of patients with 
chronic LBP. Study16 proved that exercise produces a great re-
duction in pain in these individuals, as it is a resource that plays 
an important role in the treatment of LBP. Improved posture is 
a consequence of increased flexibility along with strengthening 
the core, which is extremely important to maintain the correct 
spine position23.
The addition of the Pilates method to the protocol by the au-
thors17,18 provided good results in terms of reducing LBP in pa-
tients. It was also possible to verify the long-term effectiveness, 
where it was concluded that benefits remained after one year 
of treatment. This is justified by the strengthening of the dia-
phragm, hip flexors, buttocks, perineum musculature and deep 
erectors of the spine, generating continuous improvement in 
lumbar stabilization24.
Approaching the treatment in a different way, involving basic 
Pilates body exercises and breathing control, authors19 obtai-
ned positive differences regarding chronic nonspecific LBP 
in patients. In addition to an improvement in pain, it was 
also possible to develop a better postural awareness acquired 
through exercises that encourage bilateral muscle develop-
ment and flexibility.
The distinction between the results obtained in the treatments 
for LBP can be justified by the difference between the treatment 
programs in terms of duration and protocol used for each group. 
The authors20 observed a great advantage in short-term treatment 
with Pilates interventions compared to a posture education treat-
ment without the Pilates Method intervention.
Unlike authors21, who state that the Pilates Method is only ef-
fective when the dynamic stabilization of the lower back is per-
formed, study22 believe that it is better for patients to perform 
Pilates than not to practice any type of physical activity. In this 
method, the stabilization of the lower back is worked through 
the activation of abdominal muscles, in addition to the guideli-
nes to keep the spine and pelvis neutral.
The present results may have been influenced by the variation 
in mean age. The Pilates modality was not the same in all ar-
ticles, alternating between mat Pilates and Pilates with the aid 
of equipments. There was also heterogeneity in relation to the 
application time between the articles’ protocols. In addition, the 
absence of GRADE assessment and the high heterogeneity are 
limitations of this study. From a social perspective, this work sig-
nals to the population the benefits and the need to popularize the 
Pilates method for individuals with LBP. For science, it becomes 
a propagator of the method, in addition to serving as a basis for 
further studies on the subject.

This review brings the perspective of the production of new stu-
dies with more adequate protocols for this population, presen-
ting homogeneity and allowing the exact understanding of the 
role of the Pilates method in patients with chronic nonspecific 
LBP in the short, medium, and long term.

CONCLUSION

With the results obtained in this study, it is possible to conclude 
that the Pilates method has significantly positive effects in the 
treatment of lower back pain. The clinician must be careful and 
prescribe the Pilates method individually.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Musculoskeletal pain 
(MSP) in sedentary workers is a cause of absenteeism, high 
health costs and is relate to their lifestyle and work. Systematic 
reviews of interventions on the condition of MSP in this popula-
tion are based on work equipment and do not present consensus 
on the type of intervention and its effectiveness. Therefore, the 
objective was to analyze the evidence of intervention studies that 
included education strategies to change the lifestyle of sedentary 
workers on the reduction of MSP.
CONTENTS: This systematic review follows the recommen-
dations of PRISMA 2020. Searches were conducted until April 
2021 in the PubMed, BIREME and Scielo databases, in order 
to identify randomized or non-randomized clinical trials publi-
shed between January 1999 and April 2021. Indexed search des-
criptors were used and eligibility criteria were defined according 
to the PICOS strategy. The risk of bias was assessed using the 
PEDro scale. Eight randomized clinical trials published between 
2004 and 2020, conducted in Europe, Asia, the United States 
and Australia involving 1,871 people (35 to 52 years old) were 
included. Interventions ranged from two weeks to 12 months. 
Five studies showed a higher number of women. In addition to 
lifestyle counseling, three studies addressed work characteristics 
(time in sitting posture, body posture) and three others investi-
gated issues related to pain (symptoms, neck/shoulder anatomy 
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and self-management). Six interventions were effective to reduce 
the intensity and frequency of MSP in the cervical and lumbar 
regions of the spine, shoulders and thoracic spine, which used 
counseling to increase the practice of physical activity, stress con-
trol, healthy eating, decreased alcohol consumption and smo-
king. Six studies presented medium/low bias risk in the follo-
wing items: occult allocation, baseline comparability, blinding 
(individuals, therapists and evaluators), adequate follow-up and 
intention to treat analysis; and two studies presented medium/
high risk in the same items, except in baseline comparability. 
CONCLUSION: Workplace interventions that include educa-
tion strategies and counseling for lifestyle changes are effective 
for reducing the intensity and frequency of MSP in sedentary 
workers.
PROSPERO registration: CRD42022342636.
Keywords: Counseling, Exercise, Lifestyle, Musculoskeletal 
pain, Occupational health, Sedentary behavior. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor musculoesquelética 
(DME) em trabalhadores sedentários é causa de absenteísmo, 
custos elevados em saúde e está relacionada ao seu estilo de vida 
e de trabalho. Revisões sistemáticas de intervenções sobre a con-
dição de DME nesta população baseiam-se nos equipamentos 
de trabalho e não apresentam consenso quanto ao tipo de in-
tervenção e sua efetividade. Portanto, o objetivo foi analisar as 
evidências dos estudos de intervenção que incluíram estratégias 
de educação para mudança do estilo de vida de trabalhadores 
sedentários para a redução da DME.
CONTEÚDO: Esta revisão sistemática segue as recomendações 
do PRISMA 2020. Foram realizadas buscas até abril de 2021 nas 
bases de dados Pubmed, BIREME e Scielo, visando identificar 
estudos clínicos randomizados ou não randomizados publicados 
entre janeiro de 1999 e abril de 2021. Foram utilizados descri-
tores de busca indexados e definidos critérios de elegibilidade se-
gundo a estratégia PICOS. O risco de viés foi avaliado por meio 
da escala PEDro. Foram incluídos oito estudos clínicos randomi-
zados publicados entre 2004 e 2020, realizados na Europa, Ásia, 
Estados Unidos e Austrália, que envolveram 1.871 pessoas (35 a 
52 anos). As intervenções variaram de duas semanas a 12 meses. 
Cinco estudos apresentaram maior número de mulheres. Além 
dos aconselhamentos para estilo de vida, três estudos abordaram 
características do trabalho (tempo na postura sentada, postura 
corporal) e outros três investigaram questões relacionadas à dor 
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(sintomas, anatomia pescoço/ombro e autogerenciamento). Seis 
intervenções foram efetivas para a redução da intensidade e da 
frequência de DME nas regiões cervical e lombar da coluna, nos 
ombros e coluna torácica, as quais utilizaram aconselhamentos 
para aumento da prática de atividade física, controle do estresse, 
alimentação saudável, diminuição do consumo de álcool e do 
tabagismo. Seis estudos apresentaram risco de viés médio/bai-
xo nos itens alocação oculta, comparabilidade da linha de base, 
cegamento (indivíduos, terapeutas e avaliadores), acompanha-
mento adequado e análise de intenção de tratar; e dois estudos 
apresentaram risco médio/alto nos mesmos itens, exceto na com-
parabilidade da linha de base. 
CONCLUSÃO: Intervenções realizadas no local de trabalho e 
que incluam estratégias de educação e aconselhamentos para mu-
danças no estilo de vida podem ser efetivas para redução da in-
tensidade e da frequência de DME em trabalhadores sedentários.
Registro PROSPERO: CRD42022342636.
Descritores: Aconselhamento, Comportamento sedentário, Dor 
musculoesquelética, Estilo de vida, Exercício físico, Saúde do 
trabalhador. 

INTRODUCTION

Musculoskeletal problems comprise more than 150 disorders 
that affect the locomotor system, being characterized by pain 
and mobility limitations, and may reduce the ability to work1. 
A systematic analysis of data from the 2019 Global Burden of 
Disease Study showed that  approximately 1.71 billion people 
worldwide had problems associated with musculoskeletal pain 
(MSP)2, which had a 58% increase over the past two decades, 
with women having a higher incidence than men, and the con-
ditions of low back pain, neck pain, rheumatoid arthritis, os-
teoarthritis, and gout were the five with the highest occurrence3.
The prevalence of MSP In Brazil ranged from 16% to 82%4, 
which is a public health problem. According to Brazilian 
Social Security data, musculoskeletal problems such as back 
pain, hand, wrist, knee and leg injuries are the most prevalent 
causes of work disability5, and sedentary workers (administra-
tive or office services) were the ones who presented the highest 
number of days of absence from work due to these problems6. 
This situation leads to loss of productivity and high costs to 
public health7.
MSP outcomes in workers are related to their lifestyle8, in-
cluding low level of physical activity (PA), inadequate eating 
habits, high body mass, difficult stress control, sedentary beha-
vior and social factors such as the work activity performed8-11. 
Regarding sedentary workers, the literature shows that besides 
long periods of sitting and inadequate body postures, other fac-
tors such as PA, obesity and psychosocial factors (stress, low 
social support and mental health problems) are related to the 
onset of MSP9,12,13.
The European Agency for Safety and Health at Work (EU-
-OSHA)9 conducted a scoping review study with the working 
population of 28 countries in the European Community that 
showed 30% of workers spending between 25% and 75% of 
their working time in a sitting posture, which is a risk factor 

for the onset of pain, especially in the neck, shoulders, upper 
limbs, lumbar, and upper back regions9,12,13.
In this context, the workplace is presented as an appropriate 
environment for interventions to benefit the worker’s health14, 
which is recognized by the World Health Organization15 and 
by the EU-OSHA9,16 as a suitable place to promote PA, healthy 
eating and to reduce MSP, especially in sedentary or office wor-
kers9,15,16. Regarding pain, the strategies to reduce it must con-
sider the risk and protection factors against it, such as changes 
in lifestyle (PA, eating habits, reduction of alcohol and tobacco 
consumption, and stress control), and address issues related to 
work and workers, such as sitting time and postural control in 
the sitting position9,16. 
These strategies should be presented in the form of counse-
ling, lectures, courses, group talks16, offering healthy foods in 
the workplace cafeterias, making available living spaces for PA 
practice, providing gym equipment in the office space15, offe-
ring exercise programs, and education about psychosocial risk 
factors for MSP related to individual life, the work environ-
ment, as well as stress control9,17,18.
However, a systematic review study of reviews showed that a 
large proportion of interventions for lifestyle changes carried 
out in the workplace used strategies based on individuals or 
on adjustments to the environment. Furthermore, few review 
studies evaluated broad intervention strategies aimed at total 
worker health, which was also observed in studies that evalua-
ted MSP as an outcome, especially in sedentary workers19. 
Other review studies that evaluated interventions on MSP in 
the workplace in this population did not present consensus on 
the intervention models and their effectiveness20,21. Therefore, 
the objective was to analyze the evidence of intervention stu-
dies that included education strategies for lifestyle changes in 
sedentary workers in order to obtain a reduction in MSP.

CONTENTS

This systematic review followed the Preferred Reporting Items 
for Systematic reviews and Meta-Analyses (PRISMA) 2020 sta-
tement: an updated guideline for reporting systematic reviews22 
(checklist - Appendix 1). It was registered in the International 
prospective register of systematic reviews (PROSPERO) da-
tabase, number CRD4202234263623, and was based on the 
following guiding question: what are the characteristics of in-
tervention studies that used, among other strategies, lifestyle 
change counseling for sedentary workers to prevent musculos-
keletal pain?

Search strategy
Searches were performed in English in the electronic database 
Medline/Pubmed (04/14/2021), in English and Portuguese in 
the Latin American and Caribbean Center on Health Sciences In-
formation/BIREME (04/14/2021) and in the Scientific Eletro-
nic Library Online/SciELO (04/15/2021). A time limit between 
January 1, 1999, until the search dates in April 2021 was applied. 
For the searches, descriptors indexed in Medical Subject Hea-
dings (MeSH) and Health Sciences Descriptors (DeCS) were 
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used, with the following combinations: 1) motor activity OR 
physical activity OR exercise AND occupational health AND 
pain; 2) motor activity OR physical activity OR exercise AND 
occupational health AND musculoskeletal pain; 3) motor activity 
OR physical activity OR exercise AND occupational health AND 
musculoskeletal pain AND counseling; 4) motor activity OR phy-
sical activity OR exercise AND occupational health AND muscu-
loskeletal pain AND universities; 5) motor activity OR physical 
activity OR exercise AND occupational health AND musculoskele-
tal pain AND healthy diet; 6) motor activity OR physical activity 
OR exercise AND occupational health AND musculoskeletal pain 
AND body composition; 7) motor activity OR physical activity OR 
exercise AND occupational health AND pain AND healthy diet; 
8) motor activity OR physical activity OR exercise AND occupa-
tional health AND pain AND body composition.

Eligibility criteria
Inclusion and exclusion criteria were defined according to the 
PICOS strategy22,24 (Population, Intervention, Comparator, 
Outcome and Study design). Participants were to be sedentary 
workers (performing their activities in the sitting position, such 
as office or administrative services) at work, 18 years of age or 
older, recruited from the workplace, without a medical diagno-
sis for any type of disease or problem related to MSP, and who 
were not under treatment during the study period. 
The interventions should be on site or during working hours 
and contain counseling (regardless of the medium used) for 
lifestyle changes (PA, eating habits, stress control, sedentary 
behavior). In addition to the intervention group, the studies 
should have one or more comparison groups (control or other 
intervention) and have as primary or secondary endpoint the 
reduction of the MSP evaluated in at least two periods. In-
tervention studies (randomized or non randomized clinical 
trials)25, published in English or Portuguese, were eligible. 
Cross-sectional studies, cohorts, reviews, case-controls, gui-
delines, instrument/questionnaire validation studies, studies 
with patients in treatment, research protocols, interviews, 
books, theses, dissertations, monographs, letters to the edi-
tor, and theoretical essays were excluded. Also were  excluded 
intervention studies not conducted with sedentary workers, 
studies in which the intervention or part of the intervention 
was conducted outside the workplace or outside working 
hours, studies with multi-component interventions that did 
not present components for lifestyle behavior change, (e.g. 
only application of PA or physical exercise or only changes 
in the work environment), studies that did not evaluate MSP, 
repeated studies (same sample and same intervention), and 
studies written in languages other than English or Portuguese.

Selection process, data extraction and risk of bias
The process of study selection, data extraction, and risk of 
bias assessment was carried out independently by two revie-
wers (JSJ and SVL), and doubts were resolved by consensus 
and, when necessary, with the help of a third reviewer (MCS). 
The records identified in the electronic databases were expor-
ted to the EndNote X4 reference manager. After exclusion of 

duplicates, titles, abstracts, and full texts of eligible articles 
were read. Manual searches on reference lists of the selected 
studies were performed and the same selection process was 
applied.
Data were extracted and registered in a form created by the 
authors, which contained the variables of interest: author, 
year of publication, country of realization, type of study, ob-
jective, sample size, population, age, gender, characteristics 
of the intervention (number of groups, strategy, period, and 
number of evaluations), and results on the MSP (quantifica-
tion and body regions). The data were synthesized and pre-
sented in the form of text; flow chart for the selection of the 
studies; a table for the description of the interventions; main 
results (proportions and p-value for the degree of significance 
of difference between groups); and a table for the risk of bias. 
To assess the risk of bias of the studies included in the review, 
the Physiotherapy Evidence Database (PEDro) scale26 was 
used. The first criterion of the scale is not computed, so trials 
can be scored from zero to 10 points, and the higher the sco-
re, the lower the risk of bias. The PEDro scale was translated 
into Brazilian Portuguese and tested against the English ver-
sion, demonstrating adequate reproducibility and similarity26. 
Furthermore, this scale shows moderate agreement with the 
risk of bias assessment tool used by the Cochrane Library49. 
Although the scale is efficient and easy to apply, it does not 
allow inferences about the degree of evidence.

RESULTS

The searches identified 3.670 titles. After exclusion of dupli-
cates, 2.026 studies were screened, of which 28 eligible full 
texts were read. In manual searches, 291 titles were identified 
and seven eligible full texts were read. According to the eli-
gibility criteria, 27 full texts were excluded and eight studies 
were selected (Figure 1).
The selected studies were published in the period from 2004 to 
2020. All were characterized as randomized clinical trials27-34, 
with two or more groups, and had MSP as the primary en-
dpoint. The body regions evaluated were cervical27,29-32, shoul-
ders27,29,30,32, upper limbs27,28, thoracic30,32 and lumbar30,33,34 

spine. They involved a total of 1.871 subjects, aged 35 to 52 
years, who worked in offices in different places: public admi-
nistration27-29, universities31,33,34, public telecommunications 
services30 and airline companies32. 
In five studies, was observed a higher frequency of women in 
the samples: 64%29, 76% in the intervention group and 78% 
in the control group31, 56%32, 78%33 and 69%34. Among these, 
four trials showed pain intensity reduction effects in the cer-
vical29,31, shoulder and thoracic spine32, and lumbar33 regions. 
There were patients with different degrees of MSP in six se-
lected studies27-32, including no pain at all, who were analyzed 
together in both intervention and control groups. That is, in 
both group types in these six studies, there were subjects with 
MSP (symptomatic) and subjects without MSP (asymptoma-
tic). In two studies33,34, the subjects were symptomatic and 
asymptomatic, respectively (Table 1). In the first group, the 
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inclusion criterion was to have chronic pain (≥ 3 months) 
and in the second was to have no pain in the past 12 months.  
The interventions lasted from 2 weeks32 to 12 months29 and 
used intervention strategies containing lifestyle counseling 
(PA27-34, diet28,33, stress28,30,33, alcohol consumption28,33 and 
smoking28,33); physical exercise29,32,34 and electronic media 
with information on stress control, health promotion30 and 
how to increase the number of daily steps31. In addition to 
these components, three studies used advice related to work 
characteristics (sitting time33,34, sedentary behavior33, body 
posture during work27) and three addressed issues related to 

MSP (symptoms28, anatomy of the neck and shoulder32 and 
self-management of pain33).
All of the eight studies selected contained advice for the prac-
tice of PA27-34 or application of physical exercises29,32,34. Six 
showed statistically significant effects on the intensity and fre-
quency of MSP27,29-33, of which five showed a reduction in the 
workers’ pain in the cervical27,29,30, shoulder27,30,32, thoracic32 
and lumbar spine30,33 regions. One study showed a lower fre-
quency of cervical pain31. Table 1 presents the characteristics 
of the selected studies, as well as the detailed description of 
the intervention and its main results on MSP. 

Figure 1. PRISMA22 Flowchart of study selection. 
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Table 1. Description of the studies selected in this review (n = 8)

Authors/Country Goal Characteristics of the Intervention Results

Bernaards et al.27 
Netherlands

To evaluate the 
effectiveness of 
a single inter-
vention targeting 
work style and a 
combined inter-
vention targeting 
work style and 
physical activity 
in the recovery of 
neck and upper 
limb symptoms 
in computer wor-
kers.

n = 466, symptomatic and asymptomatic individuals; six months of in-
tervention and a further six months of follow-up, with three measures 
(baseline, six months and 12 months).
The participants received six monthly interactive meetings lasting 30-
90 minutes on body posture during computer use in the sitting position 
(feet position, spine alignment and support, elbow and wrist angulation, 
cervical spine tilt, and distance between the eyes and the computer 
screen) and on moderate to vigorous intensity physical activity in the 
commuting, occupational, household, and leisure domains (walking, 
cycling, gardening, housework, and sports), which did not include phy-
sical exercise.      
They were randomized into:
Work style group (n = 152): body posture meetings;
Work style and physical activity group (n = 156): meetings about body 
posture and physical activity;
Usual care group (n = 158): do not receive any intervention.

Reduction in neck and 
shoulder pain intensity 
(Visual Analog Scale 0-10 
points) at 12 months in 
the work style group com-
pared to the usual care 
group.
No significant differences 
were observed between 
the work style and physi-
cal activity group and the 
usual care group.

Continue...
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Table 1. Description of the studies selected in this review (n = 8) – continuation

Authors/Country Goal Characteristics of the Intervention Results

Proper et al.28 
Netherlands

Assess the im-
pact of work-
place physical 
activity coun-
seling using 
cost-benefit and 
cost-effect ive-
ness analyses.

n=299, symptomatic and asymptomatic individuals; nine months of 
intervention with seven measurements. All participants received writ-
ten general lifestyle information (physical activity, nutrition, alcohol, 
smoking, work stress, and musculoskeletal symptoms).
They were randomized into: 
Intervention group (n = 131): written material and seven monthly 
consultations of 20 minutes each, with individualized counseling di-
rected by the results of the first two consultations, with the objective  
of promoting physical activity and healthy eating habits;
Control Group (n = 168): received only the written material.

Reduction in the fre-
quency of upper extrem-
ity pain (Nordic Ques-
tionnaire, adapted) in 
the Intervention Group 
(17.9%) compared to the 
Control Group (6.2%), 
but without statistical 
differences. 

Andersen et al.29 

Denmark
To investigate 
the effect of 
three different 
workplace in-
terventions on 
long-term com-
pliance, muscle 
strength gains, 
and neck/shoul-
der pain in office 
workers.

n=549, symptomatic and asymptomatic subjects; 12-month inter-
vention with three measures (baseline, mid-term, and post-inter-
vention).
They were randomized into:
Specific resistance exercises group (n=180): for neck (lateral flexion 
in sitting position with a fixed elastic band) and shoulder (lateral and 
front raise: 3 sets of 15 repetitions with dumbbells) and performed 
three times a week (twice with instructor present), twenty minutes 
per session; 
Physical activity group (n=187): received counseling on physical ac-
tivity at work and during leisure time. In addition to instructor visits, 
which varied from one to four times a month, to perform running and 
walking activities. They also received pedometers, an eight-minute 
compact disc with instructions for aerobic and strength exercises 
(except for the neck and shoulder), an exercise step/platform placed 
in strategic places (next to the copy machine), and indications for 
increasing daily physical activity at commuting and leisure; 
Control group (n=182): received counseling on physical activity, diet, 
ergonomics, stress, and work organization.

Reduction in mid-term 
neck pain intensity (VAS 
0-9 points) in the spe-
cific resistance exerci-
se and physical activity 
groups compared to the 
reference group, but no 
differences between the 
exercise and physical 
activity groups;
Individuals in the con-
trol group, without pain 
at baseline, triggered 
greater shoulder pain 
intensity compared to 
subjects without pain at 
baseline in the interven-
tion groups.

Schell et al.30

Sweden 
To evaluate the 
influence of 
a web-based 
stress manage-
ment and health 
promotion pro-
gram on inten-
sity and occur-
rence of neck/
shoulder and 
back pain and 
on the associa-
tion of perceived 
pain with stress 
in a prospective, 
controlled study.

n=232, symptomatic and asymptomatic individuals; six months of 
intervention and a further 6 months of follow-up with three measures 
(baseline, 6 months and 12 months).
Group I (n=55): received access to a web-based device, on which 
they performed real-time monitoring of current health perception and 
stress status through a diary and also access to information about 
stress and health promotion, which could be printed and used for 
reading and practice elsewhere. The device also contained a pro-
gram of classic stress management exercises, with relaxation and 
sleep improvement, cognitive reframing, time management, emotio-
nal control and self-awareness, strengthening self-esteem, life re-
flection, and dissociation, as well as the possibility of chatting with 
other participants;
Group II (n = 71): access to the device for daily monitoring, with in-
formation about stress and health promotion with the possibility of 
printing the material; 
Control group (n = 106): did not receive any intervention.

Reductions in pain in-
tensity (VAS 0-10 points) 
in the lumbar region 
for group I at 6 months 
and in the lumbar re-
gion, neck and shoul-
der for group II at 12 
months in comparison 
to the Control Group.   
In the intragroup analy-
ses, a reduction in total 
pain intensity was ob-
served for group II at 12 
months, measured by 
summing the points of 
the four 0-10 point pain 
scales (cervical, shoul-
der, thoracic, and lumbar 
spine) on a 0-40 point 
VAS adapted by the au-
thors of the study.

Sitthipornvorakul 
et al.31 
Thailand

To evaluate the 
effectiveness of 
increasing daily 
walking steps 
on the 6-month 
incidence of 
neck pain in of-
fice workers.

n=91, symptomatic and asymptomatic individuals; six-month inter-
vention with six measurements (one per month).
Intervention Group (n=50): received an app on their smartphone with 
daily step goals to be achieved during the six-month intervention. 
Participants were instructed to carry the smartphone with the app in 
their pocket from getting up in the morning until going back to bed at 
night. The daily step goals were calculated based on a cohort study 
of increased daily steps and incidence of neck pain in office workers, 
a calculation that estimated the number of daily steps that could pre-
vent neck pain. Participants wrote down daily on the app the number 
of daily steps and the sensation/intensity of neck pain, measured by 
a 0-100 point Visual Analog Scale, and received incentives for each 
daily goal achieved. 
Control Group (n = 41): did not receive any intervention.

In the six-month period, 
subjects in the Inter-
vention Group reported 
less frequent neck pain 
(22%) compared to the 
Control Group (34%). 
However, no differences 
were observed regarding 
pain intensity (VAS 0-10 
points).

Continue...
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Regarding the risk of bias, according to the PEDro scale, 
the scores of the selected studies ranged from four points, 
in two studies,28,32 to eight points, in two others,33,34, with 
the others reaching five30,31 or six points27,29. Of the eight 
selected studies, six showed medium/low risk of bias (≥ 

five points)27,29-31,33,34. On the other hand, half of the stu-
dies27,28,31,32 did not achieve adequate follow-up of parti-
cipants and three studies did not use intention-to-treat 
analysis28,30,32. Table 2 presents the detailed score for each 
of the criteria. 

Table 1. Description of the studies selected in this review (n = 8) – continuation

Authors/Country Goal Characteristics of the Intervention Results

Tsauo et al.32 
China 

Develop a 
workplace ex-
ercise program 
to relieve neck 
and shoulder 
symptoms and 
compare the ef-
fectiveness of 3 
types of execu-
tion models.

n=178, symptomatic and asymptomatic individuals; two-week inter-
vention and 3-month follow-up with three measures (baseline, two 
weeks and three months).
Participants received a two-hour lecture on anatomy of the neck 
and shoulder region, practical demonstration of stretching exercises 
(flexion, extension, lateral flexion, and rotation, 10 repetitions for 
each with a 5-second interval), printed material describing the ex-
ercises to take home and two weeks of exercises at the workplace 
with advice to keep exercising on their own for another three months. 
They were randomized into: 
Self-exercise group (n=56): performed exercises alone during the 
breaks, with a physical therapist available to answer any questions; 
Supervised exercise group I (n = 69): held daily 15-20 minute ses-
sions with demonstration; 
Supervised exercise group II (n = 14): performed twice daily, before 
and after work, 15-20 minute sessions, with supervision in one of 
the sessions;
Control group (n = 39): received only the lecture and printed material.

The supervised exer-
cise II group had a lo-
wer frequency (Nordic 
Questionnaire: last se-
ven days) of pain in the 
shoulder and thoracic 
spine region at three 
months compared to the 
other groups.

Barone Gibbs 
et al.33 United 
States 

To evaluate the 
feasibility and 
effects of a 
m u l t i - c o m p o -
nent interven-
tion on pain in 
desk workers 
with chronic low 
back pain.

n=27, symptomatic individuals; six-month intervention with six 
monthly measurements
Intervention Group (n = 13): received behavioral counseling, initially 
through a 75-90 minute lecture, which included education about the 
health risks of sedentary behavior and pain self-management. The 
counseling included improved nutrition, reduction of alcohol, smok-
ing, stress, and gradual reduction of time in sitting posture, inserting 
moments of standing or short walks in the workplace, and later ac-
tivities such as walking or biking on the commute and involvements 
in sports activities in leisure. In addition to a desk attachment that 
made it possible to work standing up and a device to use on the 
wrist that emitted an alert signal every 30 minutes without moving. 
With the signal, the subjects were advised to walk for 2 to 3 minutes;
The lecture was followed by monthly 10-15 minute phone contacts;
Control Group (n = 14): did not receive any intervention;

Reduction in low back 
pain intensity (Oswestry 
Disability Index - ODI) in 
the Intervention Group 
compared to the Control 
Group, but no differenc-
es in the 0-10 point VAS; 
Reduction in pain fre-
quency (p=0.04) in the 
Intervention Group 
(54%) compared to the 
Control Group (14%).

Johnston et al.34

Australia
Compare the 
feasibility and 
impact of stand-
stand work-
stations plus 
advice, with 
or without ex-
ercise, on low 
back pain and 
sitting time in 
office workers at 
risk for low back 
pain. 

n=29, asymptomatic individuals; four weeks of intervention with two 
measures (pre and post-intervention);
All participants received a customized workstation with adjustable 
height and angulations that made it possible to work both standing 
and sitting, in addition to verbal and written advice to start with short 
periods of standing (10 min) and to spend no more than 30 minutes 
sitting. Participants were advised to gradually accumulate at least 
two to four hours standing per day during working hours and to 
gradually increase the level of general physical activity (leisure and 
commuting), such as using stairs instead of elevator, cycling to work, 
and engaging in sports activities; 
They were randomized into: 
Workstation Group (n=13): received the workstation and the coun-
seling; 
Workstation + Exercises Group (n=16): received the workstation, the 
counseling, and a standardized progressive resistance exercise pro-
gram (arm and leg extensions with knees and hand supported on 
the floor, bridge; wall squats and hip abduction on the floor in lateral 
lying position). Taught by a physical therapist in 20-minute sessions 
with two sets of 20 repetitions, three times a week during the work 
shift. Each participant received a yoga mat to perform the exercises 
comfortably at work.

Both groups showed a 
reduction in maximum 
low back pain intensity 
(VAS 0-10 points) post-
-intervention. However, 
there was no statistically 
significant difference 
between the groups.     
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DISCUSSION

In addition to advice on lifestyle changes, the selected studies 
applied educational strategies on work characteristics and on 
MSP, as suggested by the literature on workplace interventions 
for sedentary workers9,15,16. This shows that all the selected stu-
dies have a workplace education aspect, which, according to EU-
-OSHA16, can present very satisfactory results in the prevention 
of MSP.
Five of the eight included studies showed a higher frequency of 
women in the samples29,31-34. These results may indicate that wo-
men are more related to the MSP outcome than men, either be-
cause they have more symptoms of musculoskeletal problems, or 
because they are more often employed in administrative and se-
dentary jobs. In the same way, EU-OSHA reports show that wo-
men are more affected by musculoskeletal problems than men10, 
and among the risk factors for MSP are gender and time spent 
sitting at work9. The agency stated that although men are more 
likely to report MSP-related problems, especially back pain, wo-
men have a higher prevalence of neck, shoulder and upper limb 
problems9,10.
Nonetheless, one of the studies included in the EU-OSHA re-
view9, which evaluated 12,426 workers from 18 countries, in-
cluding office workers, identified a significant association bet-
ween female gender and low back pain disability. In addition, 
the report showed that 31% of female workers in the European 
community reported spending more than 75% of their working 
time sitting, while the frequency of men for sitting time at work 
was 25%9. 
In the same way, a study35 showed that the prolactin hormone, 
produced by women during pregnancy, is released in excess in 
stressful situations. The authors observed that, in these situa-
tions, the increase in this hormone can produce a greater sen-
sation of nonspecific pain, which does not determine, but may 
contribute to the multifactorial explanation of the fact that wo-
men feel more pain than men, resulting in higher frequencies of 
MSP in females.

Other studies with interventions in the workplace carried out 
with sedentary workers also presented a higher frequency of wo-
men in the samples. In one study36, 79% of the sample was com-
posed of women and reductions were observed in the time spent 
sitting and in musculoskeletal problems. In another study13, 
62.5% of the participants were female, and the authors verified 
a direct association between time spent sitting and chronic low 
back pain. Another study37 showed that 61.7% of the sample was 
composed of women. 
Although these results reflect the reality of European female 
workers, they corroborate the findings of the present systematic 
review, showing that female office workers in other continents 
are also more affected by musculoskeletal pain than men, since 
four of the five studies with the highest number of women were 
conducted outside the European continent31-34. In addition, the 
findings also showed that both specific exercises for the neck, 
shoulder, and lower back29,32,34 and generic PA advice, such as for 
walking29,31,33, can be effective to reduce MSP in women.
All of the eight selected studies contained PA-related com-
ponents, with advice to practice PA27-34 or practice of physical 
exercises29,32,34, of which six studies27,29-33 showed reduction of 
the workers’ pain. Exposures to the practice or advice to practice 
ranged from two weeks of exercise, with recommendations to 
continue the practice for a period of three months32, to twelve 
months29. In three studies29,30,32, the exercises were for the cervi-
cal areas (flexion, extension and rotation) and shoulders (lateral 
and frontal elevation) and for relaxation, to be done three times a 
week (three sets of fifteen repetitions)29 to every day, once or twi-
ce a day (10 repetitions in 15-20 minute sessions)32. In another 
study30, the advice to practice relaxation exercises was done with 
an electronic device that was accessible during the entire time of 
the study. The other three studies27,31,33 offered recommendations 
for general PA of moderate to vigorous intensity on commuting, 
occupational, household and leisure (walking, cycling, garde-
ning, household chores, sports and increasing daily steps). 
These findings suggest that there was adherence to PA practice 
and are in line with what has been reported in the literature on 

Table 2. Bias risk analysis of the studies included in the review (n=8)

Criteria/Studies
 

Bernaards 
et al.27

Proper 
et al.28

Andersen 
et al.29

Schell 
et al.30

Sitthipornvorakul 
et al.31

Tsauo 
et al.32

Barone 
Gibbs et al.33

Johnston 
et al.34

Eligibility* + + + + + − + +

Random allocation + + + + + + + +

Hidden allocation − − − − − − + +

Baseline comparability + + − + + + + +

Blind individuals − − − − − − − −

Blind therapists − − − − − − − −

Blind assessors + − + − − − + +

Proper follow-up − − + + − − + +

Intention-to-treat analysis + − + − + − + +

Comparisons between groups + + + + + + + +

Point estimates and variability + + + + + + + +

Total 6 4 6 5 5 4 8 8
*First criterion is not scored; +: yes; -: no.
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PA practice and pain reduction38. The neurophysiological expla-
nation for the post-PH hypoalgesia occurs due to the production 
of endogenous opioids and the increase of neurotransmitters, the 
catecholamines (dopamine and noradrenaline). This neurophy-
siological mechanism causes an increase in the pain threshold 
due to the reduction in the excitability of the plasma membrane 
of the neuron, especially in afferent nerve fibers of type A that 
have greater sensitivity. Thus, the higher the PA level of the indi-
vidual, the higher the production of β-endorphins (endogenous 
opioids), which act in the descending mechanisms in the spinal 
cord, reducing the perception of pain38.
Among the six studies that showed significant reductions in wor-
kers’ MSP, four were effective in reducing pain intensity27,29,30,33, 
three of them in the intensity of neck pain27,29,30, which con-
tained in their interventions components about neck posture, 
PA, resistance exercises for the neck, and stress management. As 
already shown, the occurrence of MSP in sedentary workers is 
influenced by lifestyle factors (PA, body mass index-BMI, stress 
management) and work factors (sitting time and inadequate 
body postures)8-13.
These results are confirmed by a prospective cohort study11 with 
18.562 workers, which showed protection for MSP in any body 
region, in physically active individuals and risk in overweight 
and obese. Moreover, physically inactive and obese individuals 
had a higher risk of chronic pain. Another study39 showed that, 
in sedentary workers, neck posture is a determinant for the pro-
duction of strength and resistance in the cervical region, physical 
abilities which are related to the appearance of pain in this body 
area. The authors suggest that if such a work-related factor is 
identified, it is possible to modify it and, thus, reduce the appea-
rance of work-related neck pain in the target population.
However, other factors are related to the management of MSP 
in workers, such as stress control inside and outside the wor-
kplace. Three studies included in this review offered informa-
tion on stress management, which showed reductions in the 
frequency and intensity of pain in the lumbar, cervical, and 
shoulder regions28,30,33. One of these studies28, which offered in-
formation on stress management at work, showed a reduction 
in the presence of MSP in both the Intervention Group (re-
ceived printed material and lectures) and the Control Group, 
which received only printed material with the same informa-
tion, which demonstrates the relevance of information on stress 
management for reducing MSP. 
On the other hand, the other two studies that used a stress con-
trol approach showed significant reductions in pain intensity30,33. 
It’s worth noting the study30, which compared two intervention 
groups and one Control Group. Unlike the other two studies28,33, 
this one30 delivered interventions focused on stress management 
with a broad health promotion approach, including relaxation 
exercises, and found reduced pain intensity for both groups com-
pared to the control. The findings presented by these three stu-
dies28,30,33 show that multiple interventions linking health pro-
motion and lifestyles, including stress management inside and 
outside the workplace, can be effective in reducing the frequency 
and intensity of MSP, showing better results when the interven-
tion is focused on stress management30. 

In this sense, a review study17 showed that educational processes 
about pain can reduce the intensity of MSP and psychological 
distress, a factor that is related to stress40. A randomized study18 
showed that education about MSP, combined with exercises that 
contribute to stress control, such as those practiced in yoga, can 
also decrease MSP in workers, including sedentary workers18. 
This finding corroborates the results of the three studies included 
in this review that used, as an intervention strategy, information 
about stress control28,30,33. 
Despite the described results, the relationship between the 
mentioned factors and the intensity of MSP is still a contro-
versial issue. A systematic review study conducted by the Co-
chrane group, with interventions at the workplace in sedentary 
workers, found no relation between increased level of PA du-
ring the work shift (standing or walking) and reduced intensity 
of MSP20. This finding contradicts half of the studies selected 
in this review, because four studies that contained in the in-
terventions components to increase PA and that evaluated the 
intensity of MSP showed differences between the groups, with 
significant reductions27,29,30,33.
The review proposed by the Cochrane group analyzed 10 
studies with different designs and different intervention stra-
tegies20. Four studies that evaluated the intensity of MSP 
contained intervention strategies focused on changes in the 
physical work environment, such as providing treadmill desks 
or standing workstations, and two studies focused on indivi-
dual strategies, such as providing a PA tracker or a pedometer, 
which may explain the lack of association between increasing 
the level of PA and the intensity of MSP. It should be noted 
that Cochrane reviews employ methods that analyze the se-
lected studies together, checking the strength of the evidence 
together.
However, five studies selected in the present review showed re-
duction in the intensity of MSP, which applied interventions 
directed to the individuals in an expanded manner, involving, 
besides PA in the occupational domain, the commuting, lei-
sure and domestic domains27,29,30,33,34. This may indicate that 
approaches involving the four PA domains and suggesting 
changes in the subjects’ lifestyles are effective in reducing pain 
intensity. According to EU-OSHA9, the interventions to re-
duce MSP must consider the multifactorial character of pain, 
overcome the biomechanical perspective and incorporate inter-
vention strategies that seek to understand and reach the MSP 
phenomenon in its totality, involving issues related to the sub-
jects’ life and work style.
In addition, the literature presents other randomized clinical 
trials that evaluated office workers and contained in their inter-
vention the component to increase PA, which showed reduc-
tion in pain intensity41,42. These studies also used broad strate-
gies with approaches involving aspects related to increasing PA, 
including educational processes about risk and protection fac-
tors to prevent MSP, such as prolonged sitting time, knowled-
ge about MSP (definition and symptoms, pain pathogenesis, 
relation with diseases, and physical and psychological impacts), 
non-pharmacological treatments (exercises, body posture, nu-
trition), and sleep and mood management, with moments for 
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discussions about the topics addressed41,42, strategies similar to 
those used by the authors30,33.
Three studies showed greater effectiveness in reducing pain in-
tensity with six months of intervention and with broad strategies 
through educational processes and counseling that suggest self-
-management of health-related behaviors, such as PA practice in 
leisure and commuting, food control, reduction in alcohol con-
sumption, reduction in the smoking habit and stress self-mana-
gement, inside and outside the workplace29,30,33. This could also 
be observed in the study27 that showed, through interactive mee-
tings about body posture and lifestyle, a reduction in the inten-
sity of MSP. However, the reduction was observed after the inter-
vention period, i.e., after six months. This finding suggests that 
the subjects self-managed the information passed on to them. 
Moreover, studies27,29,33 suggest that interventions with follow-up 
periods longer than six months may favor the assimilation of in-
formation and facilitate the acquisition and self-management of 
healthy habits. In this sense, the literature shows that self-selec-
ted exercise practice can present positive affective responses and 
greater pleasure during the practice43, and perhaps the processes 
of choices and affective and pleasurable responses can explain the 
results presented.
These results indicate that self-management of information 
about MSP and related aspects (including PA and other lifestyle 
factors), as well as freedom of choice, both inside and outside the 
work environment, are important factors to consider in interven-
tions aimed at reducing pain intensity.
Regarding the practice of physical exercises, three studies con-
tained this component in the intervention, one for the lumbar 
region34 and two29,32 for the cervical and shoulder regions. When  
the lumbar region is concerned, no difference was found between 
the evaluated groups34. The two studies that analyzed pain in the 
cervical and shoulder regions used, as an intervention strategy, 
specific resistance exercises for these areas, showing reduction in 
pain intensity29 and frequency32. These findings corroborate the 
results presented in the literature.
A systematic review study analyzing interventions performed 
at the workplace in office workers concluded that shoulder and 
neck exercises performed three times a week using light weights 
or elastic bands for 10 weeks were effective in reducing pain44. 
This result was ratified by the study29 that used an intervention 
strategy similar to the one described above (elastic bands and 
light weights three times a week), observing a reduction in the 
pain intensity of the cervical region. On the other hand, another 
study32 also identified a reduction in the percentage of subjects 
with shoulder and thoracic spine pain, however, in its interven-
tion, the exercises were performed daily under the supervision of 
a physical therapist and the subjects who did them did not use 
any type of material to perform the activities. 
In the present review, no Latin American studies were found 
and only two were conducted in low and middle income cou-
ntries31,32. However, the literature showed that in populations 
from low and middle-income countries, as well as in high-inco-
me countries, lifestyle factors of individuals, such as high BMI or 
obesity, the smoking habit, low level of PA and poor body pos-
ture are related to MSP9,45. As measures to prevent MSP in low 

and middle-income country populations, the literature suggests 
the implementation of community-based interventions aimed at 
behavioral changes with the creation and maintenance of healthy 
habits45. However, there is a need to conduct further studies in 
countries with these characteristics.
An interesting point to note is that the studies included in this 
review presented intervention strategies that can be applied in 
other contexts, especially considering the pandemic moment by 
Covid-19, in which an increase in remote or home-based work 
was observed46, a period in which women’s reports indicated an 
increase in work overload due to the overlapping of tasks (work, 
children, and home). However, they also reported closeness with 
their children and husbands and more time for PA practice47. On 
the other hand, when working at home during the pandemic, an 
increase in the presence of MSP, especially low back and neck 
pain48, and an increased risk of developing musculoskeletal pro-
blems46, were both observed both, which suggests the need for 
interventions that can be performed in this context. 
Regarding the evaluation of the risk of bias, it should be noted that 
the included studies used educational processes on MSP, which 
makes it difficult to blind participants and therapists, suggesting 
that the evaluation should be analyzed in a relative way. 
This review presents limitations and some strengths that deserve 
to be highlighted. First, a meta-analysis was not conducted, and 
the degree of certainty of the evidence was not evaluated, which 
makes it difficult to state the effect of all of them on the outcome. 
In addition, of the six studies that showed statistically significant 
effects on MSP27,29-33, in five27,29-32 there were asymptomatic and 
symptomatic subjects, which were analyzed together, which may 
have affected the direction of the effect of the interventions.
Other factors to report were the searches, conducted in three 
databases and with a time limit between 1999 and 2021, which 
may generate a publication bias of the selected studies. In addi-
tion, an inclusion criterion of this review was that the studies 
should be published in English or Portuguese, a criterion that 
may contribute to the aforementioned bias. Nevertheless, the 
databases used for the search are among the main ones in Latin 
America, the Caribbean, and in the international health context, 
which minimizes the chance that articles referring to this theme 
were not included in the selection. 
As some of the study’s strengths, can be highlighted the use 
of solid methodological review techniques, such as the use of 
PRISMA22 guidelines for writing this report and completing 
its checklist (Appendix 1), the registration of the review in the 
PROSPERO23 database, the use of search descriptors indexed in 
MeSH and DeCS, the definition of eligibility criteria according 
to the PICOS strategy22,24, the study selection process and other 
steps of the review made by two independent reviewers, the use 
of a tool for assessing the risk of bias in studies26 and the con-
clusions based on the quality of evidence. Future intervention 
studies with the objective of reducing MSP in sedentary workers 
should focus on the potential for MSP education strategies deli-
vered in the workplace and be aimed at lifestyle changes for these 
individuals. In addition, researchers should direct greater atten-
tion to possible subject losses during the study and, to minimize 
the effect of such losses, employ intention-to-treat analysis. 
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CONCLUSION

Multi-component interventions carried out in the workplace 
and that include education strategies and counseling for lifestyle 
changes are effective in reducing the intensity and frequency of 
neck, shoulder, upper limb, and low back pain in sedentary wor-
kers. The need for more intervention studies with Latin Ameri-
can workers and those from low and middle-income countries is 
highlighted. Considering the heterogeneity of the studies regar-
ding the ways of measuring the MSP outcome, the generaliza-
tion about this review findings should be evaluated with caution.
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Appendix 1. PRISMA checklist22

Section and Topic Item # Checklist item Page where item 
is reported 

TITLE 

Title 1 Identify the report as a systematic review. 1

ABSTRACT 

Abstract 2 See the PRISMA 2020 for Abstracts checklist. 1

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of existing knowledge. 2-3

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. 3-4

METHODS 

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for 
the syntheses.

5

Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and other sources 
searched or consulted to identify studies. Specify the date when each source was last sear-
ched or consulted.

4

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any 
filters and limits used.

4

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, 
including how many reviewers screened each record and each report retrieved, whether they 
worked independently, and if applicable, details of automation tools used in the process.

5-6

Data collection 
process 

9 Specify the methods used to collect data from reports, including how many reviewers collec-
ted data from each report, whether they worked independently, any processes for obtaining 
or confirming data from study investigators, and if applicable, details of automation tools 
used in the process.

5-6

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that 
were compatible with each outcome domain in each study were sought (e.g. for all measu-
res, time points, analyses), and if not, the methods used to decide which results to collect.

6

10b List and define all other variables for which data were sought (e.g. participant and interven-
tion characteristics, funding sources). Describe any assumptions made about any missing 
or unclear information.

6

Study risk of bias 
assessment

11 Specify the methods used to assess risk of bias in the included studies, including details of 
the tool(s) used, how many reviewers assessed each study and whether they worked inde-
pendently, and if applicable, details of automation tools used in the process.

6

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the 
synthesis or presentation of results.

6

Continue...
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Appendix 1. PRISMA checklist22 – continuation

Section and Topic Item # Checklist item Page where item 
is reported 

METHODS 

Synthesis 
methods

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. 
tabulating the study intervention characteristics and comparing against the planned groups 
for each synthesis (item #5).

6

13b Describe any methods required to prepare the data for presentation or synthesis, such as 
handling of missing summary statistics, or data conversions.

6

13c Describe any methods used to tabulate or visually display results of individual studies and 
syntheses.

5-6

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If 
meta-analysis was performed, describe the model(s), method(s) to identify the presence and 
extent of statistical heterogeneity, and software package(s) used.

5-6

13e Describe any methods used to explore possible causes of heterogeneity among study re-
sults (e.g. subgroup analysis, meta-regression).

-

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. -

Reporting bias 
assessment

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (ari-
sing from reporting biases).

6

Certainty 
assessment

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for 
an outcome.

-

RESULTS 

Study selection 16a Describe the results of the search and selection process, from the number of records iden-
tified in the search to the number of studies included in the review, ideally using a flow 
diagram.

7

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and 
explain why they were excluded.

6-7

Study 
characteristics 

17 Cite each included study and present its characteristics. 6-12

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included study. 13

Results of 
individual studies 

19 For all outcomes, present, for each study: (a) summary statistics for each group (where 
appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), 
ideally using structured tables or plots.

9-12

Results of 
syntheses

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing 
studies.

9-13

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for 
each the summary estimate and its precision (e.g. confidence/credible interval) and mea-
sures of statistical heterogeneity. If comparing groups, describe the direction of the effect.

6-13

20c Present results of all investigations of possible causes of heterogeneity among study results. -

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthe-
sized results.

-

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for 
each synthesis assessed.

-

Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome 
assessed.

-

DISCUSSION 

Discussion 23a Provide a general interpretation of the results in the context of other evidence. 13-20

23b Discuss any limitations of the evidence included in the review. 21

23c Discuss any limitations of the review processes used. 21

23d Discuss implications of the results for practice, policy, and future research. 20-22

OTHER INFORMATION

Registration and 
protocol

24a Provide registration information for the review, including register name and registration num-
ber, or state that the review was not registered.

1,4

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. 1,4

24c Describe and explain any amendments to information provided at registration or in the protocol. -
Continue...
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Appendix 1. PRISMA checklist22 – continuation

Section and Topic Item # Checklist item Page where item 
is reported 

OTHER INFORMATION

Support 25 Describe sources of financial or non-financial support for the review, and the role of the fun-
ders or sponsors in the review.

23

Competing 
interests
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic non-cancer 
pain is considered a public health problem, affecting 37% of the 
Portuguese population. Pain treatment represents a fundamental 
human right. However, during the COVID-19 pandemic, the 
vast majority of these patient care services were considered non-
-urgent or non-emergent, and clinical appointments and treat-
ment were postponed or un-scheduled. Imposed restrictions, 
such as measures to prevent a COVID-19 infection, became 
counterproductive with regard to the management of chronic 
pain. Its impact should be emphasized especially in the older 
population, due to the associated physical and psychological co-
morbidities. This study aimed to analyze the impact of the CO-
VID-19 pandemic on the pain of older people in four aspects: i) 
intensity, treatment and management of pain; ii) mental health; 
iii) lifestyles; iv) quality of life.
METHODS: Review in Pubmed, SCOPUS and SCIELO 
databases using the terms: chronic non-cancer pain, pain ma-
nagement, aged and COVID-19. 86 articles were found and 
13 were selected.  Articles included cumulatively addressed 
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HIGHLIGHTS
• Worsening of pain and mental health, change in lifestyles and decreased quality of life. 
Disruption of medical services generated by the pandemic period reinforce the need for a 
holistic and individual approach to health care.
• Impact of the pandemic on chronic pain management has been little explored in older 
people.
• Need for further research focusing on long-term consequences, as well as the solutions to 
be adopted in order to contain injuries or dysfunctions in this vulnerable population.
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chronic pain, represented original research of a clinical nature, 
and analyzed the impact of the COVID-19 pandemic on the 
management of chronic pain. Preference was given to studies 
with participants aged 65 years or older. Studies in adults with 
no mention of age in the context of the COVID-19 pandemic 
impact on aspects influencing chronic pain and its manage-
ment were also included. Only one article exclusively studied 
the senior population. 
RESULTS: The pandemic affected: i) increased pain intensity 
(n=10), changes in its pharmacological and non-pharmacologi-
cal treatment (n=3) and its management, that is, the adaption of 
the health professionals and patients (n=1); ii) negatively affected 
mental health: symptoms of stress and anxiety/depression (n=9), 
psychological distress (n=4), social isolation/loneliness (n=6); iii) 
lifestyles: physical activity (n=4), sleep quality (n=4) and physical 
performance (n=5); iv) reduction of quality of life (n=5). Despite 
the heterogeneous results, a worsening of pain and mental health 
was found, as well as alteration of styles and quality of life and 
disruption of medical services.
CONCLUSION: The restrictions imposed by the pandemic af-
fected several areas of pain in the short term. Telemedicine has 
emerged as an adopted solution, but the barriers in the senior 
population, such as lack of digital literacy and lack of technolo-
gical equipment, cannot be overlooked. The lack of knowledge 
of the specific impact of COVID-19 on the pain of the senior 
population calls for more research that focuses on the long-term 
consequences, as well as the solutions to be adopted in order to 
contain the damage in this vulnerable population.
Keywords: Aged, Chronic pain, COVID-19, Pain management. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor crônica não oncológi-
ca é considerada um problema de saúde pública, afetando 37% 
da população portuguesa. O tratamento da dor representa um 
direito humano fundamental. Entretanto, durante a pandemia 
do COVID-19, a grande maioria destes serviços de assistência ao 
paciente foi considerada como não urgente ou não emergente, 
sendo consultas e tratamentos clínicos adiados ou desmarcados. 
Restrições impostas, como medidas de prevenção da infecção por 
COVID-19, tornaram-se contraproducentes no que se refere à 
gestão da DC. O seu impacto deve ser realçado principalmen-
te na população mais idosa, devido às comorbidades associadas 
quer físicas quer psicológicas. O objetivo deste estudo foi analisar 
o impacto da pandemia do COVID-19 na dor de pessoas idosas 
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em quatro aspectos: i) intensidade, tratamento e gestão da dor; 
ii) saúde mental; iii) estilo de vida; iv) qualidade de vida.
MÉTODOS: Revisão nas bases de dados Pubmed, SCOPUS 
e Scielo usando os termos: chronic non-cancer pain, pain ma-
nagement, aged e COVID-19. Foram encontrados 86 artigos e 
selecionados 13. Foram incluídos artigos que cumulativamente 
versavam sobre DC, representavam pesquisa original de natureza 
clínica e analisavam o impacto da pandemia do COVID-19 na 
gestão da DC. A preferência foi dada a estudos com participantes 
com idade igual ou superior a 65 anos. Também foram anali-
sados estudos realizados em adultos sem menção de idade no 
âmbito do impacto da pandemia do COVID-19 sobre os aspetos 
que influenciam a DC e a sua gestão. Apenas um artigo estudou 
exclusivamente a população idosa. 
RESULTADOS: A pandemia afetou: i) aumento da intensida-
de da dor (n=10), alterações no seu tratamento farmacológico e 
não farmacológico (n=3) e a sua gestão, isto é, a adaptação dos 
profissionais de saúde e dos doentes  (n=1); ii) negativamente a 
saúde mental: sintomas de estresse e ansiedade/depressão (n=9), 
distresse psicológico (n=4), isolamento social/solidão (n=6); iii) 
estilos de vida: atividade física (n=4), qualidade do sono (n=4) 
e desempenho físico (n=5); iv) redução da qualidade de vida 
(n=5). Apesar dos resultados heterogêneos, verificou-se: agrava-
mento da dor e saúde mental, alteração dos estilos e qualidade de 
vida, disrupção dos serviços médicos.
CONCLUSÃO: As restrições impostas pela pandemia afetaram 
vários domínios da dor em curto prazo. A telemedicina surgiu 
como uma solução adotada, não podendo descurar os entraves 
na população idosa, como a falta de literacia digital e falta de 
equipamentos tecnológicos. O desconhecimento do impacto es-
pecífico da COVID-19 na dor da população idosa sugere mais 
investigação que incida sobre as consequências em longo prazo, 
assim como as soluções a adotar de modo a conter lesões ou dis-
funções nesta população vulnerável.
Descritores: COVID-19, Dor crônica, Idoso, Gestão em saúde. 

INTRODUCTION

Chronic pain (CP) results from a pathophysiological process 
that persists beyond the apparent healing of the lesion that 
caused it, lasting more than 3 months1. Pain is not part of nor-
mal aging, although it is often accepted by the older adults as 
part of the physiological process and is therefore not reported2. 
Considered a public health problem, CP affects 20% to 35% of 
the world’s population1,3.
In Portugal, the prevalence of CP in the adult population is 
37%, according to the definition of the International Associa-
tion for the Study of Pain4. CP is significantly associated with 
demographic variables, especially age, and the senior popula-
tion is one of the most vulnerable groups4. A recent Portuguese 
study revealed that: i) CP affects 34% of the individuals follo-
wed in Primary Health Care; ii) more than 46% of the people 
with CP are older than 65 years; iii) more than 95% of the 
patients are undertreated5. 
CP patients have the highest overall morbidity rate, with years 
of life lost due to health issues, disability, or early death2. The 

quality of life (QoL) of the CP population is compromised 
due to various factors, including limitation of activities of 
daily life and social isolation, decreased socialization and 
functional ability, sleep disturbances and psychiatric disorders 
such as high levels of anxiety, depression, and vulnerability to 
stress1, 6,9.
The management of CP patients emerges as a priority in the 
provision and humanization of health care6.There are technical 
guidelines about the management of CP in seniors10, which re-
commend a multidisciplinary therapeutic approach, requiring 
- through integrative medicine - a multidimensional assessment 
and holistic management7,11. Pain management is a fundamen-
tal human right, and the proper management of CP is impera-
tive for the realization of this right12,13.
On March 11, 2020, COVID-19 was declared a pandemic 
by the World Health Organization. Emergent and urgent 
medical consultations were prioritized, while elective ser-
vices and non-urgent health access were postponed. Non-
-essential social services were also suspended6,14. As for the 
management of CP, care in most specialist services was 
found to be non-urgent and non-emergent, and follow-up 
appointments and medical interventions were postponed or 
unscheduled6,7,15-17.
In the context of health care delivery, there was redistribution of 
available material, hospital, and human resources to emergency 
units, intensive care, and dedicated COVID-19 areas, reducing 
accessibility, with particular impact on patients not infected by 
COVID-19, and increased waiting time for care6,7,14,16. The im-
pact of the pandemic on CP has been little explored, especially 
in the case of older adults. 
The present study’s objective was to analyze the impact of the 
COVID-19 pandemic on pain in seniors encompassing four 
aspects: 1) pain intensity, treatment and management; 2) men-
tal health; 3) lifestyle; and 4) quality of life. 

METHODS

The criteria of the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses and the flow chart were essential to 
guide the process18. The search was performed by January 19, 
2022 in the Medline (Pubmed), Scopus, and Scielo electronic 
databases with the following terms: 
• Concept 1: (“chronic pain” [tw] OR “total pain” [tw] OR 
“chronic non cancer pain” [tw] OR “chronic pain”[Mesh] OR 
“pain management”[Mesh] OR “non oncological pain” [tw]);
• Concept 2: (“elderly people” [tw] OR “old people” [tw] OR 
“aged” [Mesh]);
• Concept 3: (“covid-19” [tw] OR “Sars-cov-2” [tw] OR “CO-
VID-19”[Mesh].
Articles included cumulatively addressed CP, represented origi-
nal research of a clinical nature, and analyzed the impact of the 
COVID-19 pandemic on the management of CP. Preference 
was given to studies with participants aged 65 years or older. 
Studies in adults, with no mention of age, were also reviewed 
for the impact of pandemic COVID-19 on aspects influencing 
CP and its management. 
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Articles related to pediatric age and active infection of CO-
VID-19 were excluded. A total of 86 articles were selected and 
13 articles were analyzed in full. These articles were carefully 
systematized in the data extraction (Figure 1). 
Most studies come from Europe (n=8), mainly from the 
UK and Spain. Four studies come from North America and 
Asia is represented by one Japanese study. The largest sample 
(n=25482) was congregated in Japan19 and the smallest in Swit-
zerland (n=61)20.
The mean age ranged from 43.98±13.3821 to 81.50±5.60 years22. 
It is noteworthy that the authors22 were the only ones who stu-
died the population aged 65 years or older separately. The range 
of age intervals varied from 15 years (minimum) in the Japanese 
study19 to 96 years (maximum) in the English study23. 
The most evaluated variable was pain intensity (n=10), as 
well as its pharmacological and non-pharmacological treat-
ment (n=3) and pain management (n=1). The impact of the 
COVID-19 pandemic on mental health was also assessed, 
specifically: symptoms of stress, anxiety or depression (n=9); 
psychological distress (n=4); social isolation and loneliness 
(n=6). The impact of the pandemic on lifestyle was addres-
sed regarding: level of physical activity (n=4); quality of sleep 
(n=4); and physical performance (n=5). The impact of the 
pandemic on QoL was considered in five studies (Table 1).

Table 1. Studies on the impact of the COVID-19 pandemic on chronic pain in the elderly people (n=13)

Author; 
(Study 
country)

Selection of sub-
jects

Sample size; pre-
dominant gender; 
Mean age (SD); 
[age gaps]

Type of study; 
duration of stu-
dy

Main objectives Main aspects found

Yamada et 
al.19

(Japan)

Subjects regis-
tered with a sur-
vey agency.

n= 25482;
Female: 50.27%;
48.80 (17.30) 
years;
[15-79] years.

C r o s s - s e c -
tional; online 
survey; from 
8/25/2020 to 
9/30/2020.

Investigate the asso-
ciation between lone-
liness, social isolation 
and pain (head, neck, 
shoulder, upper limb, 
lower back and legs) 
following the restric-
tions imposed by the 
COVID-19 pandemic.

A positive association was found bet-
ween loneliness/perception of social 
isolation and: incidence of pain; pain 
intensity and CP prevalence. The pos-
sibility of other consequences such as 
psychological stress and depressive 
symptoms was highlighted. 

Harnik et 
al.20 

(Switzerland)

Patients followed 
in a Pain Clinic.

n= 61; 
Female: 57.40%;
56.89 (16.16) 
years;
[NA-NA] years.

T e l e p h o n e 
q u e s t i o n -
naire; from 
03/31/2020 to 
07/30/2020

Evaluate patients’ accep-
tance of telemedicine du-
ring the COVID-19 pan-
demic and examine the 
correlation of this accep-
tance with pain intensity 
and anxiety.

The mean level of acceptance of tele-
medicine was 6.25 (from 0 to 10).
Acceptance of telemedicine correla-
ted to: 1) negatively, with the current 
mean level of pain, worries and fear of 
COVID-19; 2) positively, with the indi-
vidual’s general condition.

García-
Esquinas et 
al.22

(Spain)

Participants from 
four cohorts of 
older adults re-
sidents in the 
community.

n= 3041;
Female: 57.70%;
69.90 (8.00) to 
81.50 (5.60) years;
[65-NA] years.

Face to face 
and telephone 
interview; from 
04/27/2020 to 
06/22/2020

Identify the changes in 
lifestyles, physical and 
mental health among 
seniors between the se-
venth and fifteenth week 
after the onset of confi-
nement by the COVID-19 
pandemic.

There was reduced physical activity 
and increased sedentary lifestyle, whi-
ch reversed after the end of confine-
ment. There was worsening of CP and 
moderate decline in mental health, 
which continued after the end of the 
restrictions. 
During the pandemic, the risk of ha-
ving less healthy lifestyles or worse 
mental health was higher in males and 
individuals with: more comorbidities; 
social isolation or feelings of loneli-
ness; worse living conditions.

Continue...
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Table 1.  – continuation

Author; 
(Study 
country)

Selection of sub-
jects

Sample size; pre-
dominant gender; 
Mean age (SD); 
[age gaps]

Type of study; 
duration of stu-
dy

Main objectives Main aspects found

Macfarlane 
et al.23

(England)

Epidemiological 
records of peo-
ple with axial 
spondy loar th-
ritis or psoria-
tic arthritis and 
participants in a 
trial who had re-
gional pain and 
risk of CP.

n=1054 (477 with 
>56-74 years, 125 
with >75 years);
Male: 55.00%;
59.00 (NA) years;
[18-96] years.

Questionnaire; 
from 06/2020 
to 12/2020

Quantify the change in 
QoL, disease-specific 
indicators, health and 
lifestyles before and du-
ring the COVID-19 pan-
demic in individuals with 
musculoskeletal symp-
toms and diseases.

There was a significant decrease in 
QoL, 
increased fibromyalgia symptoms, 
and reduced sleep disturbances.  
There was a deleterious effect on 
QoL due to pain intensity and mental 
health impact. There was increased 
anxiety in patients with psoriatic ar-
thritis.

Lassen et 
al.24 

(Germany)  

Patients with an 
appointment at 
a tertiary multi-
disciplinary pain 
center.

n= 112;
Female: 68.75%;
55.00 (13.10) 
years;
[NA-NA] years.

Observational, 
questionnaire-
-based; from 
05/05/2020 to 
07/17/2020

Short-term influence of 
the pandemic COVID-19 
on patients with CP. 

About 73% of patients presented 
a worsening of pain intensity. The 
“social relations” dimension was the 
most affected in the pain experience. 
No clinically relevant demographic 
and medical parameters associated 
with the impact of pandemic CO-
VID-19 were detected. 

Fallon et al.25

(England)
Through online 
outreach.

n= 519; 
Female: 90.56%;
43.98 (13.38) 
years;
[18-79] years.

E l e c t r o n i c 
questionnaire; 
04/17/2020 to 
05/12/2020

Investigate how CO-
VID-19 restrictions af-
fected individuals with 
CP compared to a heal-
thy control group.

CP patients presented worsening of 
pain and more loneliness, anxiety 
and depressed mood, as well as re-
duced levels of exercise. Perceived 
increased pain was related to percei-
ved reduced exercise. Catastrophi-
zing pain was related to self-percep-
tion of pain intensity, mediating the 
relationship between reduced mood 
and pain.

Pagé et al.26 

(Canada)
Through patient 
a s s o c i a t i o n s , 
pain organiza-
tions, research 
networks, and 
media. 

n= 3159 (205 with 
>70 years); 
Female: 83.50%;
49.70 (NA) years;
[18-NA] years.

Online survey; 
04/16/2020 to
05/31/2020

Investigate the factors 
associated with chan-
ges in pain and psycho-
logical distress in people 
with CP during the CO-
VID-19 pandemic.

About 47% had CP for >10 years. 
Increased pain intensity was asso-
ciated with changes in treatment  
(pharmacological or otherwise). 
Psychological distress was associa-
ted with: pandemic-related negative 
emotions; high levels of perceived 
global stress; high levels of health-
-related stress and insecurity of in-
dividuals. In seniors, worsening pain 
and psychological distress were less 
prevalent.

Licciardone26 

(USA)
Through “Pain 
Registry for Epi-
d e m i o l o g i c a l , 
Clinical, and 
In te rvent iona l 
Studies and In-
novation”.

n= 476 
(158 with >61 
years); 
Female: 73.30%;
54.00 (13.20) 
years;
[22-81] years.

L o n g i t u d i n a l 
p ro s p e c t i v e , 
observational; 
from 12/2019-
03/2020 to 
0 6 / 2 0 2 0 - 
09/2020

Measure changes in 
treatment utilization 
(non-pharmacologic and 
pharmacologic) and as-
sociated outcomes in 
patients with chronic 
low back pain during the 
first six months of the 
COVID-19 pandemic.

Worldwide, decreased use of treat-
ments for chronic low back pain did 
not negatively affect pain or functio-
nal outcomes during the first 6 mon-
ths of the pandemic.

Licciardone27 

(USA)
Through “Pain 
Registry for Epi-
d e m i o l o g i c a l , 
Clinical, and 
In te rvent iona l 
Studies and In-
novation”.

n= 528;
Female: 74.1%;
53.90 (13.00) 
years;
[NA-NA] years.

L o n g i t u d i n a l 
p ro s p e c t i v e , 
observational; 
from 10-14 
weeks bet-
ween pre- and 
post-pandemic 
period

Determine whether limi-
ted access to health care 
during the COVID-19 
pandemic impacted 
treatment utilization (non-
-pharmacological, nons-
teroidal anti-inflammatory 
drugs, and opioids) and 
affected pain intensity 
and physical disability in 
patients with chronic low 
back pain.

Worldwide, the mean scores for 
change in pain intensity and phy-
sical disability before and after the 
COVID-19 pandemic were not sig-
nificant. There was an impact of the 
pandemic on accessibility to non-
-pharmacological treatments, espe-
cially by the older adults population.

Continue...
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IMPACT OF THE COVID-19 PANDEMIC ON PAIN IN-
TENSITY, TREATMENT, AND MANAGEMENT

Pain intensity
Most studies identified negative changes regarding pain. 
Study24 reported increased pain intensity and disability rela-
ted to the considered baseline level of pain before the CO-
VID-19 pandemic in 73% of patients. Another study21 re-
ported a self-perceived increase in pain intensity. Authors26 
showed that pain intensity increased in 69% of patients26. 

Worsening of pain was more reported in individuals with 
employment, more perception of pandemic risk, stress, and 
with changes in CP treatments (pharmacological, physical, 
psychological)25.
Moderate to strong direct correlations were found between in-
tensity of pain and variables such as frequent worries, fear of 
inadequate pain treatment in the future, fear of uncontrolled 
pain, and belief in a future worsening of the general condi-
tion20. The strongest positive correlation was found regarding 
general condition21. 

Table 1.  – continuation

Author; 
(Study 
country)

Selection of sub-
jects

Sample size; pre-
dominant gender; 
Mean age (SD); 
[age gaps]

Type of study; 
duration of stu-
dy

Main objectives Main aspects found

Consonni et 
al.30

(Italy)

Patients with 
chronic migrai-
ne, small fiber 
neuropathy and 
their healthy fa-
mily members 
monitored in an 
outpatient cli-
nic.

n= 80 (neuropa-
thy- 25, migraine- 
42, healthy- 13); 
Female: 65%;
55.84 (13.10), 
49.00 (10.30) and 
52.67 (17.30) 
years, respecti-
vely: neuropathy, 
migraine and heal-
thy family mem-
bers. 
[NA-NA] years.

Questionnaire 
(email, tele-
phone or face-
-to-face); from 
05/02/2020 to 
06/11/2020

Investigate the impact of 
distress associated with 
pandemic COVID-19 
on patients with CP, 
namely the effects on 
physical and psycholo-
gical health of changes 
in individual habits and 
reconfiguration of health 
care.

Individuals with disease had lower 
QoL, less physical health, and a more 
catastrophic attitude toward pain 
than healthy individuals. During the 
pandemic, patients with neuropathy 
reported greater decline in clinical 
symptoms, concerns about conta-
gion, and discomfort with changes 
in disease/CP management than in-
dividuals with migraine. The results 
highlighted individual variability and 
the influence of psychological state 
on the response to the COVID-19 
pandemic.

Nieto et al.31

(Spain)
Through: resear-
chers’ social 
networks, social 
media, mass 
email, patient 
a s s o c i a t i o n s , 
regional CP as-
sociations.

N= 502 (12.40% 
with >60 years); 
Female: 88.00%;
NA (NA) years;
[18-89] years.

C r o s s - s e c -
tional; online 
survey; from 
04/27/2020 to 
05/25 /2020

Comprehend the impact 
of the constraints im-
posed by the COVID-19 
pandemic on patients 
with CP, to analyze the 
overall changes in their 
health, and to explore 
changes in coping pain 
strategies.

During the pandemic there was wor-
sening of emotional distress, sleep 
disturbance, and pain interference 
with physical activities. There was 
improvement or maintenance of su-
pport received from others. Indivi-
duals living with someone in a de-
pendent situation had significantly 
worse outcomes in health (overall), 
physical ability, and social activities.

Steptoe
and Di 
Gessa33

(England)

Through the 
“English Longi-
tudinal Study of 
Ageing”.

n= 4887; 
Female: 56.90%; 
72.13 (8.00) years;
[52-NA] years. 

Longi tud ina l , 
cohort; from 
06/03/2020 to 
07/26/2020

Evaluate the emotional 
and social experience 
of seniors with physical 
disability during the first 
months of the COVID-19 
pandemic.

About 41.53% of the participants 
suffered from CP. During the CO-
VID-19 pandemic, significantly, in-
dividuals with prior disability in per-
forming activities of daily life had 
more symptoms of depression and 
anxiety, more sleep disturbances, 
worse QoL, and more perceived lo-
neliness. People with mobility im-
pairments had fewer social contacts 
with their families.

Polenick et 
al.34

(USA)

Through da-
tabases (“The 
Healthier Black 
Elders Center 
Participant Re-
source Pool of 
African Ameri-
can” and Uni-
versity of Mi-
chigan), resear-
chers’ contacts, 
social networks.

n= 701; 
Female: 73.60%;
64.57 (08.84) 
years;
[50-94] years.

C r o s s - s e c -
tional; onli-
ne survey; 
05/14/2020 to 
07/09/2020

Study the factors asso-
ciated with loneliness 
during the COVID-19 
pandemic in adults with 
chronic illness and aged 
>50 years.

Several patients with chronic arthri-
tis (60.9%), CP (34.7%), osteoporo-
sis (19.5%). A positive association 
was found between loneliness and: 
anxiety symptoms and functional 
limitations. Emotional support was 
noted to be a protective factor of 
feelings of loneliness.

CP = chronic pain; SD = standard deviation; NA = not available; QoL = quality of life.
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White participants reported improved low back pain intensity 
compared to African American individuals during the first six 
months of the pandemic. Less consistently worse outcomes were 
seen in pain intensity with increasing age, and no correlation was 
shown between worsening pain and age27.
During the COVID-19 pandemic, there was an increase in pain 
in patients with small fiber neuropathy28. 
The authors31 reported increased pain intensity related to chan-
ges in the management and treatment of CP, i.e., in the way the 
pain manifested itself and its management, either self-manage-
ment or changes in health care.

Pain management (pharmacological or nonpharmacological)
The results regarding the pharmacological approach were con-
tradictory.
During the pandemic, there was an increase in drug use 
(46.7%) in pain patients29.  One study showed a reduction in 
the use of non-steroidal anti-inflammatory drugs that was as-
sociated with an increase in the intensity of low back pain26,27. 
Increased age was associated with increased opioid use during 
the pandemic27.
There was a significant reduction in the use of non-pharmaco-
logical measures, namely physical therapy, massage therapy, and 
spinal manipulation for a six-month period of the COVID-19 
pandemic26,27. African American participants reported decreased 
use of yoga and spinal manipulation27. Increasing age was asso-
ciated with decreased use of all non-pharmacological treatments 
except physical therapy treatments27.

Pain management
Study20 found a negative association between acceptance of tele-
medicine and pain intensity, indicating that patients were inten-
sely overloaded by the restrictions imposed by the COVID-19 
pandemic on pain management. There is further evidence that 
those suffering the most from CP may be the most affected by 
the restrictions imposed and telemedicine may not be sufficient 
in their management20.

IMPACT OF THE COVID-19 PANDEMIC ON MENTAL 
HEALTH

Symptoms of stress, anxiety, and depression
During the pandemic, there was a worsening in the psychologi-
cal state of individuals, albeit in the short term, with increased 
symptoms of anxiety and depression21,23. It should be noted that 
none of the studies analyzed the pandemic’s long-term impact. 
Individuals with previous disabilities when performing activities 
of daily life had more clinical symptoms of depression and an-
xiety than people without disabilities30.
For patients, sadness could be a trigger for pain. The same could 
happen in the case of worries about the future, fear of being in-
fected, feelings of insecurity, and negative thoughts31. More wor-
ries, either general or about the future development of pain, were 
associated with higher pain intensity29. Fear of having a severe 
coronavirus infection had a moderate positive correlation with 
fear of uncontrolled pain20.

Patients had increased stress and negative emotions during the 
pandemic, which were associated with worsening of pain25. The 
authors22 pointed out that moderate decline in mental health 
in seniors occurred mostly in individuals who lived alone, had 
functional limitations, or cognitive disorders22.
The study30 found that negative psychological reactions were 
common. Patients with chronic migraine complained of agita-
tion and anxiety that were associated with feelings of loneliness, 
depressed mood, and catastrophizing28. During the COVID-19 
pandemic, anxiety was more present in cases of loneliness31 and 
correlated negatively with acceptance of telemedicine20.

Psychological distress
Psychological distress acted as one of the triggers related to pain 
intensity29. Patients with chronic migraine were found to have 
more psychological distress than those with small fiber neuro-
pathy28. 
The authors26 reported moderate to severe levels of psychologi-
cal distress in 43.2% of the sample26. This distress was mostly 
associated with negative emotions related to the pandemic, high 
levels of perceived stress on a worldwide level, high levels of heal-
th-related stress, and insecurity of individuals26 These authors 
observed that the seniors were less likely to report their psycho-
logical distress25. Seniors with physical disability were more likely 
to suffer from psychological distress30.

Social Isolation and Loneliness
Most patients complained of feelings of loneliness during the 
pandemic21. For patients, loneliness could act as a pain trigger29. 
There was a positive association between perceived loneliness and 
pain intensity19. The authors30 verified feelings of loneliness in 
patients with chronic migraine28. The duration of pain was nega-
tively associated with reduced social support received29. 
During the COVID-19 pandemic, individuals with prior disa-
bilities when performing activities of daily life had more per-
ceived loneliness than individuals without disabilities30. It was 
also found that people with mobility disorder had fewer social 
contacts (real and written) with their families than people wi-
thout disorder30.
Authors31 reported that 66.4% of the sample had moderate to 
severe loneliness, which developed with concerns about a pos-
sible COVID-19 infection and financial stresses because of the 
pandemic31.

IMPACT OF THE COVID-19 PANDEMIC ON 
LIFESTYLE 

Physical activity 
Pain had a significantly greater effect on physical activity, leading 
to its decrease, of patients who had a close person recently decea-
sed from COVID-1929.  The most important lifestyle change du-
ring the COVID-19 pandemic was reduced physical activity, with 
a likelihood of reversal after the end of isolation22,25. For patients, 
sedentary lifestyle could act as a pain trigger21. The authors31 repor-
ted that 55% of the sample reported changes in the way they deal 
with their pain, with increased rest and stretching time31.
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The study23 obtained heterogeneous results regarding the impact 
of the COVID-19 pandemic on physical activity23. 

Quality of sleep 
One of the studies found that during the COVID-19 pandemic, 
sleep quality had worsened22. The opposite was found by the au-
thors23. Although this discrepancy was not analyzed, it may be 
related to interindividual variability and increased leisure time as 
well as time spent at home.
Sleep disturbances were observed in patients as a pain trigger29. 
During the COVID-19 pandemic, individuals with prior disa-
bility in performing activities of daily life had more sleep distur-
bances than people without disabilities30.

Physical performance
In this context, the studies presented contradictory results. Two 
studies found that increased pain intensity interfered with the 
physical ability of patients during the pandemic26,29, unlike stu-
dy29. However, it should be noted that African American and 
female participants reported worse disability outcomes during 
the pandemic27.
Individuals with greater mobility impairment had worse outco-
mes related to mental health30. The study30 reported that patients 
with small-fiber neuropathy had more physical disabilities than 
those with chronic migraine when comparing these same popu-
lations in the same study. In the small-fiber neuropathy group, 
the higher levels of physical disability were associated with chan-
ges in health care due to the restrictions imposed by the pande-
mic and the relationship between neurologist and patient28.

IMPACT OF THE COVID-19 PANDEMIC ON QUALITY 
OF LIFE 

During the COVID-19 pandemic, there was a decrease in qua-
lity of life23. The study29 found decreased QoL in virtually all 
parameters analyzed27. The authors30 highlighted that participant 
with chronic migraine had impaired quality of life28. Individuals 
with previous disabilities when performing activities of daily life 
had worse QoL than people without disability30.
Only the authors24 did not establish a significant change in the 
QoL of individuals, and this was similar to the pre-pandemic 
situation24.
According to this review of 13 studies on CP, during the CO-
VID-19 pandemic there was a general increase in pain intensity, 
although the results were not homogeneous. 
A bidirectional relationship was found between pain and mental 
health problems. Patients with CP have higher levels of anxiety 
and depression9,11,33. These symptoms are relevant as they contri-
bute to increase pain intensity and disability19,33,34. 

During the COVID-19 pandemic, periods of stress, tension, and 
uncertainty developed with a widespread worsening of anxiety and 
depression19-29,32. One of the studies that confirmed the relationship 
was conducted in disabled patients, and this should be taken into 
account in holistic pain management in senior populations30,35. 

The prevalence of pain, as well as disability, increases with age36. 
About one third of adults over 60 in developed countries live 

with disability30. Seniors with physical disabilities have more 
symptoms of depression, anxiety and sleep disturbances, reduced 
social contact, more loneliness, less satisfaction and purpose in 
life, and lower QoL30. During the COVID-19 pandemic, there 
was a significant decrease in QoL22-24,26-28,37,38.
The presence of CP and mental health comorbidities alone 
increase the risk of social isolation. A reduced social resource 
network, with implications for pain intensity and interference, 
contributes to the vulnerability of the senior population1,16. In-
creased social isolation and loneliness are associated with reduced 
QoL and physical and psychological disorders, which can worsen 
CP19,21,28,30-32.
There is a dynamic and bidirectional interaction between pain 
and sleep. On the one hand, CP can cause sleep disturbances, 
and on the other hand, sleep disturbances can reduce pain thre-
sholds, with severe consequences including intensification of 
pain7,8,39. During the pandemic, there were contradictory results 
regarding the quality of sleep, even if only evaluated in the short 
term, and it is not yet possible to infer its true impact22,23,29,30,32.
The analysis of the interference of pain in the activities of daily 
life shows that older adults with physical disabilities are particu-
larly susceptible to the risk of suffering psychological stress25,28-30. 
This symptom is also highlighted as a response to the existential 
threat of the pandemic, which can alter an individual’s percep-
tion of pain8,25,40.
During the COVID-19 pandemic, a significant increase in 
analgesics consume is not described in the articles reviewed; 
however, concern about the availability and access to drugs was 
highlighted, as well as an increase in opioid use with increasing 
age presented in the studies20,26,27,32,41-44. 

As an integral part of the interdisciplinary and multimodal treat-
ment of CP, the non-pharmacological approach should include 
educational and exercise programs with an impact on subjective 
pain control25,45-47.  It is important to emphasize that studies have 
shown a marked detachment from face-to-face appointments 
and clinical procedures, although their impact on short-term 
worsening pain has not been shown20,26,27,41. In fact, it is pointed 
out that CP is unlikely to go into remission on its own33.
One of the solutions adopted in face of the restrictions imposed 
by the pandemic was the use of telemedicine20,29,41,45. However, 
in the older population, low digital literacy, lack of internet ac-
cess, and scarcity of technological equipment were some of the 
greater barriers, which may have hindered the attempt of CP 
treatment in these populations at risk48,49. In addition, the lack 
of physical and emotional contact with health care professionals, 
as well as the lack of welcoming and relational involvement, may 
have contributed to worsen the intensity of pain, hindering the 
humanization of medical care. 
This review has several limitations. Only three databases were 
used, as mentioned in the methods, which may limit the research 
presented. Most studies have heterogeneous methodologies and 
took advantage of online surveys in the face of the constraints of 
the COVID-19 pandemic. Only one study solely aggregated in-
dividuals ≥65 years old22. Other studies relating to non-senior po-
pulations were included; however due to their large age range and 
mention of senior population they were considered useful in com-
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prehending the impact of the COVID-19 pandemic on psycholo-
gical functioning and pain and data from this age group were used. 
Most of the studies reviewed evaluated the impact of the pan-
demic in the short term, urging the need for further studies, 
with extended temporality, that allow for the assessment of the 
true impact of the COVID-19 pandemic restrictions on CP 
patients. In addition, a large proportion of the studies obtained 
their participants online, which may constitute a selection bias, 
leaving out older, more vulnerable individuals, those with lo-
wer socioeconomic status, or those living in rural areas without 
internet37,50,52. 
The COVID-19 pandemic impact may be much more severe, 
as there are possibly many patients with CP and other specific 
diseases who did not participate in the included studies and thus 
are not represented in this article. This is the case with very old 
people, dependent individuals, more vulnerable people, who are 
in residential facilities, psychiatric hospitals, prisons etc. where 
certainly the impact of the pandemic was also severe and therefo-
re needs further research2,51. There is an urgent need for interven-
tion with the senior populations with CP and further research in 
order to: i) analyze the long-term consequences of CP, both in 
a post-pandemic situation and in the context of long-COVID; 
and ii) study the solutions to be adopted in order to address the 
documented harms. 

CONCLUSION 

The restrictions imposed by the COVID-19 pandemic were 
associated with short-term harmful consequences in several do-
mains of CP, negatively affecting: pain intensity, treatment, and 
management; mental health; lifestyles; and QoL. This review 
showed that the impact of the pandemic on the management 
of CP has been little explored in older people, particularly those 
who are more vulnerable, have physical and/or cognitive deficits, 
reside in institutions, etc.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic pain and de-
pression are two comorbidities that correlate at the molecular level 
in the central nervous system and cause suffering to the patient, 
being difficult to be managed. In recent years, several studies 
have shown significant analgesic and antidepressant effects from 
intravascular infusion of ketamine, being a promising alternative 
option for refractory patients. Thus, the aim of the study was to 
report the case of a patient with refractory chronic pain and de-
pression submitted to serial ketamine single dose infusions. 
CASE REPORT: Female patient, 33 years old, diagnosed with 
interstitial cystitis 13 years ago with refractory chronic pain 
and depression, submitted to serial infusions of intravascular 
ketamine. Three serial infusions were performed, providing 
a significant improvement in pain and mood. However, the 
patient could not tolerate the adverse effects, particularly, the 
transient sensation of impending death and panic attack, and 
abandoned the treatment. 
CONCLUSION: Ketamine is a safe and promising treatment 
option for chronic pain and depression and can promote signi-
ficant, albeit transient, pain and mood relief using subanesthetic 
dosage. However, its adverse effects can be an important limita-
tion for therapeutic success. Standardized clinical studies are nee-
ded to better understand the relationship between chronic pain 
and depression and to establish the best therapeutic approach.
Keywords: Chronic pain, Depression, Interstitial cystitis, Ketamine. 
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HIGHLIGTS
• Ketamine is a safe and promising treatment option for chronic pain and depression and 
can promote significant, albeit transient, pain and mood relief using subanesthetic dosage.
• The present study observed that a single infusion at low doses of ketamine can quickly relieve 
depressive symptoms, thoughts, and suicidal actions in patients with refractory depression.
• It is noteworthy that the serial infusion of ketamine for a certain period is a safer and more 
effective alternative to the treatment of pain and depression when compared to a single IV 
infusion regimen. 
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor crônica e a depressão 
são duas comorbidades que se correlacionam em nível molecular 
no sistema nervoso central e promovem sofrimento ao paciente, 
sendo de difícil manejo. Nos últimos anos, diversos estudos de-
monstraram efeitos analgésicos e antidepressivos significativos a 
partir da infusão intravascular de cetamina, sendo uma opção al-
ternativa para pacientes refratários ao tratamento convencional. 
Assim, o objetivo do estudo foi relatar o caso de uma paciente 
com dor crônica e depressão refratária submetida a infusões se-
riadas de doses únicas de cetamina.
RELATO DO CASO: Paciente do sexo feminino, 33 anos, diag-
nosticada com cistite intersticial há 13 anos com refratariedade 
no manejo da dor e da depressão, submetida a infusões seriadas 
de cetamina intravascular. Foram realizadas 3 infusões seriadas 
que proporcionaram uma melhora significativa na dor e no hu-
mor. Entretanto, a paciente não tolerou os efeitos adversos, par-
ticularmente, de sensação de morte iminente e ataque de pânico, 
e abandonou o tratamento. 
CONCLUSÃO: A cetamina é uma opção de tratamento promis-
sora para dor crônica e depressão e pode promover alívio significa-
tivo, embora transitório, da dor e humor utilizando dose subanes-
tésica. No entanto, seus efeitos adversos podem ser uma limitação 
para o sucesso terapêutico. Estudos clínicos padronizados são ne-
cessários para compreender melhor a relação entre dor crônica e 
depressão e para estabelecer a melhor abordagem terapêutica.
Descritores: Cetamina, Cistite instersticial, Depressão, Dor crônica.  

INTRODUCTION

Pain is an important public health problem. The World Health 
Organization’s (WHO) Global Burden of Disease Study 2016 
revealed that pain (lumbar and cervical, migraine and musculos-
keletal disorders) is among the top 10 disability causes in Brazil. 
In the same WHO study, depressive disorders are the fifth lar-
gest cause of years lived with disability1. Depression, like chronic 
pain, has a multidimensional character and requires specialized 
approach. Depression and pain are often interconnected and can 
aggravate physical and psychological conditions, leading to poor 
treatment outcomes and longer duration of symptoms. The com-
mon mechanisms and pathways of these effects are not yet very 
enlightened, but several studies have demonstrated that depres-
sion intensifies symptoms or reduces pain tolerance capacity2.
Conventional treatment of depression includes pharmacothe-
rapy and psychotherapy, and various other approaches are in-
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tended for treatment-resistant patients. In recent years, there 
has been great interest in the treatment of mood disorders due 
to its morbidity and refractory nature. Therefore, different stu-
dies have found promising effects of ketamine infusion for the 
treatment of both chronic pain and depression. In this way, the 
American Society of Regional Anesthesia and Pain Medicine 
and the American Academy of Pain Medicine developed a con-
sensus guideline on the use of ketamine for the treatment of 
chronic pain3. Likewise, the American Psychiatry Association 
published in 2017 a statement of consensus on the use of keta-
mine for the treatment of refractory mood disorders4.
Ketamine is a phencyclidine derivative substance available as 
a racemic mixture developed in the 1960s and has anesthetic, 
analgesic and antipsychotic properties. It is a safe drug due to 
its anesthetic and analgesic potential, rapid effect and hemo-
dynamically stable sedation by sympathetic stimulus without 
affecting respiratory function. Among its limitations, oral ad-
ministration implies low bioavailability and high side effects 
due to the first-pass hepatic metabolization, which makes in-
travenous (IV) administration the best choice5. The main con-
traindications for its use include poorly controlled cardiovascu-
lar disease, hepatic dysfunction, psychoses, delirium, and active 
substance abuse6,7.
Thus, the present study seeks to better understand the rela-
tionship between these complex clinical conditions and the ef-
fects of IV infusion of ketamine.

CASE REPORT

The CARE (Case Report) guidelines for case reports was used 
in an attempt to reduce risk of bias and increase transparency8.
The female patient, 33-year-old, with interstitial cystitis (IC), 
has a progressive history of chronic pain and resistant depres-
sion. She was diagnosed with IC at the age of 20, when she 
started to receive specialized urological treatment. Since then, 
she has been through several urological treatments with no 
significant improvement, and currently requires regular fol-
low-up.
At the same time of IC diagnosis, the patient began pain ma-
nagement with amitriptyline, followed over the years by the 
gradual use of initial to optimal doses of codeine-paracetamol 
combination, tramadol and eventually, oxycodone, all without 
persistent improvement. Over time, there was a progressive 
worsening of pain and the intrathecal morphine via implanted 
infusion pump was suggested. The patient reported a relative 
pain relief after the procedure, however, there was a need to 
further increase the dose of drugs as the disease progressed.
Faced with a complex treatment resistant condition of both IC 
and depression, the patient sought our care for chronic pain 
and depression management. The neurological examination 
was normal and showed no sign of cognitive, motor or sensi-
tive dysfunction. She referred progressive mood aggravation, 
anxiety, insomnia, significant weight gain, fatigue, adynamia 
and persistent pelvic pain. In addition, she reported suicidal 
ideation and history of attempted prior suicide. She was in use 
of quetiapine (600 mg/day), escitalopram (20 mg/day), sodium 

valproate (1.5 g), clonazepam (75 mg), intrathecal morphine 
(2.1 g/day) and oral morphine (720 mg/day).
After evaluation, the patient was proposed weekly sessions of 
intravenous (IV) infusion of ketamine (dose) for eight weeks 
for the treatment of chronic pain and depression considering 
resistance to conventional pharmacological treatment. The in-
fusions were held in a secure hospital environment and consis-
ted of a single dose of ketamine (1 mg) diluted in physiological 
serum (100 mL of 0.9%) without use of other medications im-
mediately before and after infusion.
The score on the Hamilton Depression Rating Scale (HAM-D) 
before the first infusion was 40 and pain intensity was 9 on 
the visual analog scale (VAS). There were no documented ad-
verse effects during the first ketamine infusion session and the 
patient reported significant improvement in mood and pain 
perception, as well as suicidal ideation immediately after the 
procedure. From the improvement, it was possible to reduce 
the oral morphine dose. In turn, during the second session, 
she presented transient symptoms of nausea, dissociative symp-
toms, dyspnea, and panic attack, describing it as one of the 
worst sensations of her life.
Improvement in mood and pain perception persisted after the 
second infusion and it was possible to continue the decrease 
in oral morphine dosage to 600 mg/day and further decrease 
intrathecal morphine dosage (0.8 g/day). During the third ses-
sion, the same adverse effects reported earlier were observed, 
and the improvement in mood and perception of pain persis-
ted. The antidepressant and analgesic effect of ketamine was 
documented by a decrease on the HAM-D and VAS to 14 and 
4, respectively, during treatment.
However, the patient abandoned the treatment after the third 
session due to significant intolerance to the adverse effects, 
particularly, due to the sensation of impending death and pa-
nic attack during infusion, despite the beneficial analgesic and 
antidepressant effects documented. She returned for a follow-
-up two weeks after the third session of ketamine reporting 
progressive pain and deterioration of mood with the need to 
readjust the morphine dosage to the baseline before the infu-
sion of ketamine and remains in regular follow-up to the time 
of the study.
The patient signed a Free Consent Informed Term (FICT) and 
the study was approved by the Ethics and Research Commit-
tee in Human Beings of Pontifical Catholic University of Goiás 
(CAAE: 33852820.4.0000.0037), which is in accordance with 
the Declaration of Helsinki.

DISCUSSION

IC is an unusual chronic disease characterized mainly by pelvic 
pain and urinary symptoms with or without an identified cause 
and has high impact on patients’ quality of life9. The pathophy-
siology is not completely elucidated and involves the sensory 
dysregulation of bladder awareness, associated with the disrup-
tion in the urothelium’s apical cell layer. Its presentation and 
severity can vary, however, due to its chronic nature. Patients 
typically progress toward worsening symptoms and prognosis 
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can be disabling. Together with specialized urological treat-
ment, IC approach involves early pain management for impro-
ving quality of life10.
In line with the exposed case, the pharmacological pain treat-
ment must be individualized and involves antidepressants, 
antiepileptics, analgesics and opioids. However, only about 
30-40% of the patients with chronic pain, in general, have an 
improvement with pharmacological treatment11-13. In parallel, 
chronic pain and depression are usually interconnected and can 
intensify the symptoms and decrease the threshold of pain2. 
Considering this complex comorbidity, the treatment approach 
can be long and difficult and, therefore, makes the analgesic 
and antidepressant effects of IV ketamine infusion described in 
several studies a promising finding4,14-16.
Ketamine has a complex mechanism of action and acts prima-
rily as a non-competitive antagonist of the N-Methyl-D-Aspar-
tate receptors (NMDA) in the central nervous system, interve-
ning directly on the sensory input, mediating the responses of 
pain, memory, and emotions, with dissociative properties. It 
promotes effects on multiple other receptors that have a rela-
tionship in pain and mood regulation, such as the opioid recep-
tor agonist, antagonist of nicotinic and muscarinic receptors, 
blockade of sodium and potassium channels, has high affinity 
with dopamine D2 receptors and calcium dependent channels, 
increases the activity of aminobutyric acid (GABA) and enhan-
ces descending modulatory pathways3.
In preclinical studies, ketamine has shown to reduce opioid to-
lerance and hyperalgesia17. Moreover, ketamine infusions were 
associated with significant reductions in chronic pain and can 
generate a decrease of 2 points or 30% in the pain score, corres-
ponding to a clinically important improvement, considering that 
pain parameters are not linear18. Accordingly, this case presented 
an improvement of 5 points on the VAS, comparable to a clini-
cally significant relief of approximately 55% during treatment.
Several published studies were able to demonstrate the anti-
depressant effects of ketamine, as it was initially shown by the 
study15, with the standard IV dose of 0.5mg/kg per 40 minutes 
of ketamine. The antidepressant effect of the studies, on avera-
ge, presented greater efficacy with 24h post-infusion and had 
a mean transitional duration of 1-2 weeks. Additionally, it was 
observed that single dose IV infusions of ketamine in subanes-
thetic doses entail response rates of approximately 37 to 71% 
in patients with treatment resistant depression16. The duration 
of the antidepressant effect has been quite variable in clinical 
studies, ranging from hours to weeks, and most patients even-
tually relapse. In this sense, several studies have exploited the 
serial and weekly IV ketamine infusion trial for a certain pe-
riod, to maintain the short and transient analgesic and antide-
pressant effect19.
The present study observed that a single infusion at low doses 
of ketamine can quickly relieve depressive symptoms, thoughts, 
and suicidal actions in patients with refractory depression. In 
accordance with clinical trials, the patient showed an impro-
vement of 65% in mood during treatment, leaving a very se-
vere depression score (40 points) to moderate depression (14 
points) on HAM-D. 

Another relevant fact in the case presented was the significant 
and gradual decrease in opioids during the treatment period. 
The decrease in the use of intrathecal and oral morphine used 
during serial treatment with ketamine infusion represents lesser 
systemic, nephro and hepatotoxicity, in addition to improving 
the patient’s quality of life. Furthermore, it has been demons-
trated that the antidepressant effects of ketamine can be pro-
longed with serial and intermittent infusion schemes, genera-
ting more significant therapeutic effects when compared to a 
single infusion20. This effect has special relevance considering 
refractory depressive patients and patients at risk for suicide, 
since ketamine has shown rapid, safe, and effective therapeutic 
potential for this situation.
However, one major disadvantage and obstacle of its use is the 
adverse effects caused, namely: rising respiratory rate, hallu-
cinations, diplopia, dissociative symptoms, agitation, nausea, 
and vomiting7. Its long-term use is related to the risks of serious 
and persistent urinary diseases, cognitive impairment, chemical 
dependence, and these are dose and exposure time dependent. 
Nevertheless, there is still a lack of studies demonstrating the 
long-term effects and serial infusions of ketamine, both for the 
treatment of pain and depression. The patient presented disso-
ciative symptoms, sensation of impending death and inexpli-
cable fear from the second session to the third infusion, which 
was crucial for the intolerance to treatment despite the signifi-
cant improvement in mood and pain.
Finally, it is noteworthy that the serial infusion of ketamine for 
a certain period is a safer and more effective alternative to the 
treatment of pain and depression when compared to a single IV 
infusion regimen. In fact, treatments with a standard IV dose 
of 0,5 mg/kg per 40 minutes presented better clinical results, 
allowing greater tolerance to adverse effects3,4,16,17.
The strengths of this case are related to the possibility of 
applying serial ketamine infusions as an alternate treatment 
for treatment resistant depression, however, in low doses and 
through continuous infusion for a certain period compared to 
a single dose application. Nevertheless, there were limitations 
related to the follow-up immediately after treatment as the pa-
tient decided to abandon the therapy after the third session, 
which could better determine the transient effect of the analge-
sic and antidepressant properties of ketamine. 

CONCLUSION

Ketamine is a promising treatment option for chronic pain and 
depression and can promote considerable but temporary pain 
and mood relief using a subanesthetic dose. However, the ad-
verse effects can be a considerable limitation.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Peripheral neuropathy 
is a rare condition with many etiologies. Common symptoms are 
numbness, paresthesia, weakness and neuropathic pain. Treat-
ment consists in first-line agents such as anticonvulsants and 
some antidepressants. The aim of this study was to report a case 
of chronic pain refractory to several therapies in a patient with 
absolute contraindication to the use of all anticonvulsants and 
antidepressants drugs. 
CASE REPORT: Female patient, a 40-year-old treated for tri-
geminal neuralgia with decompression that developed chronic 
occipital pain refractory to radiofrequency and onset of transient 
and bilateral T4 sensory and motor polyneuropathy after viral 
meningitis. In addition, she showed a severe pharmacodermy 
(Drug Rash with Eosinophilia and Systemic Symptoms- DRESS 
Syndrome) after using carbamazepine and other anticonvulsants, 
as well as allergy to all analgesics and opioids except morphine. 
Epidural puncture with insertion of a catheter was performed 
aiming at a 5-day test through intermittent epidural morphine 
bolus to assess the possibility of morphine pump implantation. 
CONCLUSION: The test was successful and the patient referred 
to the neurosurgery team. At the 6-month follow-up after the in-
sertion of the morphine intrathecal pump, the strategy has proven 
to be effective in controlling pain secondary to polyneuropathy. 
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HIGHLIGHTS
• A case report of a patient with a rare and potentially fatal allergic condition, the DRESS 
Syndrome, and refractory peripheral neuropathy;
• Morphine via epidural and later subarachnoid was used with satisfactory pain control, a 
treatment that is not considered first-line;
• Discussion of the mechanism of action of epidural and subarachnoid opioids in neuropa-
thies.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Neuropatia periférica é uma 
condição rara, de etiologia multifatorial. Dormência, pareste-
sia, redução de força muscular e dor neuropática são sintomas 
comuns. O tratamento consiste em uso de anticonvulsivantes e 
antidepressivos. O objetivo deste estudo foi relatar o caso de dor 
crônica refratária a diversas terapias de uma paciente com con-
traindicação absoluta para uso de todos os fármacos anticonvul-
sivantes e antidepressivos.
RELATO DO CASO: Paciente do sexo feminino, 40 anos, com 
história de neuralgia do trigêmeo abordada previamente com ci-
rurgia, com cefaleia occipital crônica refratária à radiofrequência 
e polineuropatia bilateral T4 sensorial e motora após meningite 
viral. No curso do tratamento, apresentou grave farmacodermia 
(Drug Rash with Eosinophilia and Systemic Symptoms - Síndrome 
DRESS) após o uso de carbamazepina e outros anticonvulsivan-
tes, além de reação alérgica a todos analgésicos e opioides, exceto 
morfina. Optou-se por analgesia teste por via peridural, durante 
5 dias, com bolus intermitentes e diários de morfina para avalia-
ção de possibilidade de implante de bomba de morfina peridural. 
CONCLUSÃO: O teste foi considerado bem-sucedido e a pa-
ciente encaminhada para neurocirurgia. No seguimento de 6 
meses após implante de bomba por via subaracnoidea, esta es-
tratégia se mostrou eficaz no controle da dor secundária à poli-
neuropatia. 
Descritores: Analgesia, Hipersensibilidade, Morfina, Neuralgia 
do trigêmeo, Peridural, Polineuropatias, Trigeminal neuralgia. 

INTRODUCTION

Peripheral neuropathy includes all conditions resulting in in-
jury to the peripheral nervous system and is best categorized 
by the location of the nerve injury1. Distal symmetric poly-
neuropathy, mononeuropathy, and lumbar/cervical radiculopa-
thy are the most common peripheral neuropathies2. First-line 
agents include anticonvulsants that block the presynaptic cal-
cium channel and thereby decrease nociceptive transmission, 
tricyclic antidepressants or selective serotonin-norepinephri-
ne reuptake inhibitors. Second and third-line agents include 
opioid analgesics3. 
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These agents are effective for neuropathic pain but have a 
higher long-term risk profile and should only be used in care-
fully selected patients with predefined pain relief and functional 
goals4. When there is contraindication to anticonvulsants and 
antidepressants, neuropathic pain treatment becomes challen-
ging. Drug reaction with eosinophilia and systemic symptoms 
(DRESS) syndrome is a rare, complex, potentially life-threate-
ning, drug induced hypersensitivity reaction that often includes 
skin eruption, hematologic abnormalities (eosinophilia, atypical 
lymphocytosis), lymphadenopathy, and internal organ involve-
ment. It is a severe cutaneous adverse reaction to drugs whose 
diagnosis and management require the involvement of various 
specialists5.
Cross-reactivity between aromatic anticonvulsant drugs (pheny-
toin, phenobarbital, carbamazepine, oxcarbazepine, lamotrigine) 
is well documented, varying between 40% and 80%5. These 
agents should be avoided in the future for antiepileptic drug the-
rapy, as should tricyclic antidepressant agents, which cross-react 
mainly with amitriptyline5. Nonaromatic anticonvulsant drugs 
(gabapentin, topiramate, pregabalin and valproic acid) are, in 
general, considered safe alternatives5.
The present case report describes a scenario of pain refractory to 
several therapies in a patient with absolute contraindication to 
the use of all anticonvulsants and antidepressants. The patient 
was effectively treated with epidural morphine and posterior in-
trathecal pump.
 
CASE REPORT

The CARE (Case Report) checklist was used to report informa-
tion in this manuscript do reduce risk of bias and increase trans-
parency6.
This case report was approved by the Ethics and Research Com-
mittee (CAAE: 59617522.4.0000.0048). The patient was a 
40-year-old woman, with history of trigeminal neuralgia (suc-
cessfully addressed by trigeminal nerve decompression), who de-
veloped chronic occipital pain refractory to radiofrequency and 
also presented viral meningitis, with the onset of transient and 
bilateral T4 sensory and motor polyneuropathy (diagnosed as 
critically ill polyneuropathy). The Free  Informed Consent Term 
(FICT) was obtained from the patient.
The neurologic exam found tetraparesis with muscle strength 
grade IV, hypoesthesia in stocking-glove pattern, occipital allo-
dynia, distal hypopalestesia and negative Romberg test. A cranial 
magnetic resonance image (MRI) showed a vascular loop in close 
relation to the trigeminal nerve and no parenchymal lesions. The 
only important findings at the spine magnetic resonance (MR) 
were small hemangiomas at C6, T1, T8 and L4. Hyperprotei-
norrachia was found at the liquor exam.
The patient exhibited severe pharmacodermy and DRESS syn-
drome with carbamazepine and other anticonvulsants, in addi-
tion to allergy to all analgesics and opioids except morphine. She 
was using timed-release morphine every 12 hours, 30 mg, orally, 
with no improvement in the painful symptoms. 
The patient was hospitalized for test analgesia through inter-
mittent epidural morphine bolus for 5 days to assess the pos-

sibility of morphine pump implantation. Venous puncture was 
performed and monitoring consisted of continuous ECG, pulse 
oximetry and non-invasive mean blood pressure. Epidural punc-
ture was performed with the patient in the left lateral position 
at L2-L3 interspace using a 18G Tuohy needle and the loss of 
resistance to air technique. As a test dose, 6 mL of saline solution 
associated to 2 mg morphine were used. 
Next, the catheter was introduced approximately 3 cm in the 
cephalad direction. A morphine bolus was performed daily, at a 
dose of 2 mg, and on the third day of administration, the choice 
was to increase the dose to 2.4 mg. By the fifth day, the patient 
had reported complete improvement of symptoms in the lower 
limbs and 70% improvement in the occipital headache, and the 
catheter was removed. The epidural morphine test was satisfac-
tory, and the patient was referred to the neurosurgery team for 
scheduling a morphine intrathecal pump.

DISCUSSION

Morphine epidural analgesics has been used for the treatment 
of pain related to various etiologies and there are several reports 
on its results and complications7. There are few studies, however, 
that advocate the use of epidural morphine in the treatment of 
neuropathic pain secondary to polyneuropathies. Animal models 
of neuropathic pain show a relative decrease in opioid receptor 
numbers within the dorsal horn of the spinal cord ipsilateral to 
the site of nerve injury8. This probably reflects the loss of func-
tion of unmyelinated primary afferent fibers terminating in la-
minae 1-2, where their presynaptic terminals normally express 
a high density of mu and delta opioid receptors8. This change 
in receptor numbers is associated with a significant reduction in 
the anti-nociceptive actions of spinally administered morphine8. 
Studies in rats have shown that morphine reduced allodynia in 
a neuropathic pain model when administered via systemic and 
intracerebroventricular, but not by intrathecal route8. Morphine 
acting at a supraspinal level exerts its effects by activating descen-
ding inhibitory pathways and also by influencing nociceptive pro-
cessing at a supraspinal level such as thalamic and cortical sites8. 
Interpreting the results of epidurally administered opioids is dif-
ficult because of the uncertainty over the extent to which the 
resulting analgesia is a consequence of supraspinal or spinal ac-
tion. A case-control study with healthy volunteers evaluated the 
analgesic effect of epidural morphine in the trigeminal territory 
and concluded that some types of pain may be attenuated up 
to the supraspinal level after lumbar epidural administration of 
morphine9.
Peripheral neuropathy is among the most common neurologic 
problems encountered by primary care clinicians, but it can be 
challenging to recognize and evaluate because of its many diverse 
forms and presentations10.   In this case, the patient had trige-
minal neuralgia, which had already been surgically approached 
with decompression, but developed with radiofrequency refrac-
tory chronic occipital headache. In association, she presented 
bilateral symmetrical polyneuropathy in the lower limbs, with 
a transient episode of myelitis on T4 and transient sensory and 
motor impairment after an episode of viral meningitis10. 
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Regarding pharmacological therapies in neuropathic pain, tri-
cyclic antidepressants, serotonin-norepinephrine reuptake inhi-
bitors and gabapentinoids are recommended as first-line treat-
ments, and carbamazepine and oxcarbazepine are the first-choice 
drugs in trigeminal neuropathy11. However, this patient had 
a contraindication for the use of anticonvulsants after exhibi-
ting a severe and potentially fatal allergic reaction in one of her 
hospitalizations. Drug reaction with  eosinophilia  and systemic 
symptoms distinguishes it from other drug reactions because vi-
ral reactivation characteristically follows the onset of the disease. 
The disease usually starts abruptly with maculopapular exan-
thema with fever of >38  °C, 2-3 weeks after the introduc-
tion of the culprit drug7,8. These symptoms usually occur 3 
weeks-3 months after starting with a limited number of drugs, 
mainly anticonvulsants. These signs and symptoms seem to de-
pend more on the individual characteristics of the patient than 
on the causative drug8,9.
After joint assessment with the pain and neurosurgery team, the 
choice was to assess analgesia through intermittent morphine bo-
lus for 5 days. After adjusting the daily dose of morphine from 2 
mg to 2.4 mg on the third day, the patient reported 100% impro-
vement in symptoms in the lower limbs and 70% improvement 
in headache, therefore, analgesia was considered satisfactory. The 
patient had no side effects related to systemic opioid absorption, 
such as nausea, vomiting, constipation or drowsiness. After re-
moval of the catheter on the fifth day, she was referred to the 
neurosurgery team for scheduling a morphine pump implant. 
In a 6-month follow-up, analgesia through intrathecal morphine 
had satisfactorily relieved pain in this patient.
 
CONCLUSION

Although the use of opioids is not a first-line treatment for neu-
ropathic pain, the use of epidural morphine was considered sa-
tisfactory for the control of pain symptoms related to peripheral 
neuropathy in the lower limbs and chronic occipital headache 

refractory to radiofrequency. Nevertheless, its recommendation 
requires further studies.
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Authors have the responsibility to declare conflict of interests in the manuscript 
itself, as well as to acknowledge financial support when appropriate. BrJP con-
siders the duplicate or fragmented publication of the same research an ethical 
infraction and is careful in using mechanisms to find text similarities and detect 
plagiarism.
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SUBMISSION CHECKLIST
In anticipation, you are invited to use this list to perform an initial verification 
and final review of your material before submitting it to the BrJP for considera-
tion. Check the relevant section in these instructions for authors for more details.
Ensure that the following items are present in you files before submitting your 
manuscript: 

Title page
• Title
• Abbreviated title
• Key-words
• Complete name of authors, their affiliations (department, institution, city/sta-
te/country, e-mail address) and ORCID numbers.
• Corresponding author with contact details: complete name and e-mail address
• Wordcount
• Declaration of conflict of interest

Manuscript
• Main text (according to guideline recommended in the section of ‘type of stu-
dy’)
• Ethical information (number of approval, name of Ethics Committee, more 
information as needed)
• References (following standardized rules  of BrJP)
• Figures (with legends, in grey scale, and appropriately cited in the text)
• Tables (with title, legends and/or footnotes, and appropriately cited in the text)
• Source of support
• Acknowledgment (people, institutions and/or funding agencies)
• Suplemental files (when needed) 

More verifications are recommended:
• Manuscript has been ‘spell checked’ and ‘grammar checked’ 
• Report guideline as indicated for any type of study was considered and presen-
ted at the end of the manuscript as a checklist
• All references mentioned in the Reference List are cited in the text, and vice versa 
• Permission has been obtained for the use of copyrighted material from other 
sources (including the internet) or authors assume the responsability for elabora-
ting all ilustrations contained in the manuscript
• A competing interests statement is provided, even if the authors have no com-
peting interests to declare 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details (e-mail address) provided, based on 
journal requirements

ETHICAL/LEGAL CONSIDERATIONS
Author rights 
Authors keep the author rights and grant brjp magazine and SBED the right of 
first publication, and the work is simultaneously licensed under CC BY, which 
allows the sharing of work with recognition of the authorship of the work and 
initial publication in this journal. Upon acceptance of an article, the authors will 
be asked to complete a Journal Publishing Agreement to assign to the Brazilian 
Society for the Study of Pain (SBED) the copyright of the manuscript and any 
tables, illustrations or other materials submitted for publication as part of the 
manuscript in all forms and media (now known or later developed), worldwide, 
in all languages, for the full term of copyright, from when the article is accepted 
for publication. An email will be sent to the corresponding author confirming 
receipt of the manuscript along with a Publication Agreement form or a link to 
the online version of this agreement.

Authorship and changes to authroship
All authors should have made substantial contributions to all of the following: 
1. the conception and design of the study, or acquisition of data, or analysis and 
interpretation of data;
2. drafting the article or revising it critically for important intellectual contente;
3. final approval of the version to be submitted. 
To recognize individual author contributions, reducing authorship disputes and 
facilitating collaboration, authors are required to mention the contribution(s) of 
each author in the title page based on CRediT (Contributor Roles Taxonomy) 

author statement. Main activities correspond to Conceptualization, Metho-
dology; Software; Validation; Formal analysis; Investigation; Resources; Data 
Curation; Writing - Original Draft; Writing - Review & Editing; Visualization; 
Supervision; Project administration; Funding acquisition whose definition can 
be seen at https://www.elsevier.com/authors/policies-and-guidelines/credit-au-
thor-statement. 
Authors are expected to consider carefully the list and order of authors before 
submitting their manuscript and provide the definitive list of authors at the time 
of the original submission. Any addition, deletion or rearrangement of author 
names in the authorship list should be made only before the manuscript has been 
published and only if approved by the journal Editor. To request such a change, 
the Editor must receive the following from the corresponding author: (a) the 
reason for the change in author list and (b) written confirmation (e-mail, letter) 
from all authors that they agree with the addition, removal or rearrangement. In 
the case of addition or removal of authors, this includes confirmation from the 
author being added or removed.
Requests that are not sent by the corresponding author will be forwarded by the 
Journal Manager to the corresponding author, who must follow the procedure as 
described above. Note that: (1) Journal Managers will inform the Journal Editors 
of any such requests and (2) publication of the accepted manuscript in an online 
issue is suspended until authorship has been agreed. Changes will only be done 
before the accepted manuscript is published in an online issue.

Declaration of interest 
All authors must disclose any financial and personal relationships with other 
people or organizations that could inappropriately influence (bias) their work. 
Examples of potential competing interests include employment, consultancies, 
stock ownership, honoraria, paid expert testimony, patent applications/registra-
tions, and grants or other funding. 
Authors must disclose any interests in two places: 
1. A summary declaration of interest statement in the title page file (if double-
-blind) or the manuscript file (if single-blind). If there are no interests to declare, 
then please state this: ‘Declarations of interest: none’. This summary statement 
will be ultimately published if the article is accepted. 
2. Detailed disclosures as part of a separate Declaration of Interest form, which 
forms part of the journal’s official records. It is important for potential interests 
to be declared in both places and that the information matches. 

Verification of originality and validity of manuscript
Submission of an article implies that the work described has not been published 
previously (except in the form of an abstract, a published lecture or academic 
thesis, see ‘Multiple, redundant or concurrent publication’ for more informa-
tion), that it is not under consideration for publication elsewhere, that its pu-
blication is approved by all authors and tacitly or explicitly by the responsible 
authorities where the work was carried out, and that, if accepted, it will not 
be published elsewhere in the same form, in English or in any other language, 
including electronically without the written consent of the copyright-holder. To 
verify originality, your article may be checked by the originality detection service 
Crossref Similarity Check at https://www.crossref.org/services/similarity-check/. 
Although the editors and referees make every effort to ensure the validity of pu-
blished manuscripts, the final responsibility rests with the authors, not with BrJP, 
its editors, or the publisher.

Role of the funding source 
You are requested to identify who provided financial support for the conduct of 
the research and/or preparation of the article and to briefly describe the role of 
the sponsor(s), if any, in study design; in the collection, analysis and interpre-
tation of data; in the writing of the report; and in the decision to submit the 
article for publication. If the funding source(s) had no such involvement then 
this should be stated.

Copyright
The copyright transfer agreement and the ICMJE Conflict of Interest forms 
should be filled out and be uploaded by the corresponding author at original 
submission. Coauthors are required to complete both forms at the revision stage. 
All authors are required to submit both a Clinical Trial Application (CTA) and 
an ICMJE Conflict of Interest Form. Once we have received all forms from all 



authors, your revision will be assigned to the editors. If you have questions about 
this process, please contact the editorial office at brjp@dor.org.br.

Permissions
Authors must submit written permission from the copyright owner (usually the 
publisher) to use direct quotations, tables, or illustrations that have appeared in 
copyrighted form elsewhere, along with complete details about the source.

Informed consent and patient anonimity
Studies on patients or volunteers require ethics committee approval and infor-
med consent, which should be documented in the paper. Appropriate consents, 
permissions and releases must be obtained where an author wishes to include case 
details or other personal information or images of patients and any other indi-
viduals. Written consents must be retained by the author but copies should not 
be provided to the journal. Only if specifically requested by the journal in excep-
tional circumstances (for example if a legal issue arises), the author must provide 
copies of the consents or evidence that such consents have been obtained. 
Unless authors have written permission from the patient (or, where applicable, 
the next of kin), personal details of any patient included in any part of the article 
and in any supplementary materials (including all illustrations and videos) must 
be removed before submission. 
It is the author’s responsibility to ensure that a patient’s anonymity is carefully 
protected. For photographs, author(s) must obtain written and signed permis-
sion from the patient if the patient would be recognizable. Author(s) must state 
in their manuscript that informed consent was sought and granted.
It is also very important to make textual mention of the General Personal Data 
Protection Law (LGPD) (https://bit.ly/35r177b), in na attempt to legally extend 
the protection of the research subject.

Ethics with laboratory animals
All animal studies must comply with arrive guidelines (see ‘type of studies’ section) 
and should be carried out in accordance with the UK Animal Act (Scientific Proce-
dures) (1986), EU Directive 2010/63/EU for animal experiments, National Guide 
of the Institutes of Health for the Care and Use of Laboratory Animals (NIH Pu-
blications No 8023), Federal Law No. 11,794/08 (Arouca Law), a Brazilian prac-
tice guideline for the care and use of animals for scientific and teaching purposes 
(DBPA). The authors should clearly indicate in the article that such guidelines were 
considered and followed. The sex of the animals should be indicated and, when and 
if applicable, the possible interference of sex in the results of the study.
 
Use of inclusive language 
Inclusive language acknowledges diversity, conveys respect to all people, is sensi-
tive to differences, and promotes equal opportunities. Content should: 1. make 
no assumptions about the beliefs or commitments of any reader; 2. contain no-
thing which might imply that one individual is superior to another on the grou-
nds of age, gender, race, ethnicity, culture, sexual orientation, disability or health 
condition; and 3. use inclusive language throughout. 
Authors should ensure that writing is free from bias, stereotypes, slang, reference 
to dominant culture and/or cultural assumptions. We advise to seek gender neu-
trality by using plural nouns (“clinicians, patients/clients”) as default/wherever 
possible to avoid using “he, she,” or “he/she.” 
We recommend avoiding the use of descriptors that refer to personal attributes 
such as age, gender, race, ethnicity, culture, sexual orientation, disability or health 
condition unless they are relevant and valid. These guidelines are meant as a point 
of reference to help identify appropriate language but are by no means exhaustive 
or definitive.

MANUSCRIPT PREPARATION 
BrJP accepts online submission of manuscripts through GNPapers. The site con-
tains instructions and advice on how to use the system, guidance on the creation/
scanning and saving of electronic art, and supporting documentation.
All manuscripts must be submitted online via GNPapers, at https://www.gnpa-
pers.com.br/brjp/default.asp.
If you have previously submitted to BrJP, you already have an account in the 
system and can use your same log in credentials or click on “Send Username/
Password” if you do not recall your credentials to have them emailed to you. 
If you have never submitted to BrJP, see instructions for first-time users below.

Editorial review. The BrJP Editor-in-Chief, Josimari M. DeSantana, and Sec-
tion Editors do the initial review of all submissions.
If you experience any problems with Editorial Manager or have any questions, 
please contact the Editorial Office by clicking on the ‘Contact Us’ link in the 
navigation bar or by emailing brjp-contato@dor.org.br.

PREPARING THE SUBMISSION
Double-blind review 
This journal uses double-blind review, which means the identities of the authors 
are concealed from the reviewers, and vice versa. 
To facilitate this, please include a title page separately from the blinded manus-
cript.

Title page (with author details). In the title page, authors should included all 
author details, ORCID information (see https://orcid.org/register if you are not 
registered yet), correspongin author details, highlights. Please clearly indicate 
the given name(s) and family name(s) of each author and check that all names 
are accurately spelled. Present the authors’ affiliation addresses (where the actual 
work was done) below the names. Indicate all affiliations with a superscript arabic 
numerals immediately after the author’s name and in front of the appropriate 
address. Provide the full postal address of each affiliation, including the country 
name and, if available, the e-mail address of each author. Also, ORCID informa-
tion should be informed for each author in a list.

Corresponding author. Clearly indicate who will handle correspondence at all 
stages of refereeing and publication, also post-publication. This responsibility 
includes answering any future queries about Methodology and Materials. Ensure 
that the e-mail address is given and that contact details are kept up to date by 
the corresponding author. Thus, authors need to provide information as follow: 
“Correspondence to ‘author´s name’ and ‘email address’.

Present/permanent address. If an author has moved since the work described in 
the article was done, or was visiting at the time, a ‘Present address’ (or ‘Permanent 
address’) may be indicated as a footnote to that author’s name. The address at 
which the author actually did the work must be retained as the main, affiliation 
address. Superscript lowered letters are used for such footnotes. 

ORCID. ORCID (Open Researcher and Contributor ID) is a non-proprietary 
alphanumeric code for unique identification of scientists and their collaborators, 
providing persistent identity to humans, similar to what is created for content 
entities related to digital networks by digital object identifiers (DOIs). Your OR-
CID number must be entered on the title page. If you do not already have your 
ORCID, registration can be made in https://orcid.org/register.

Highlights. Highlights are mandatory for this journal as they help to increase the 
discoverability of an article via search engines. They consist of a short collection 
of bullet points that capture the novel results of your research as well as new me-
thods that were used during the study (if any). Highlights should be submitted 
in a separate page after the title page file. Please use ‘Highlights’ as a topic in the 
top of the page. Include 3 to 5 bullet points (maximum 85 characters, including 
spaces, per bullet point). 
 
MAIN STRUCTURE OF ORIGINAL ARTICLES
Blinded manuscript (no author details): main body of the paper (including 
references, figures, tables and any acknowledgements) should not include any 
identifying information, such as authors’ names or affiliations.

Abstract. Abstracts should bring the main important information from the ma-
nuscript. Like the paper itself, abstracts should include all of the IMRaC ele-
ments: Introduction, Methods, Results, and Conclusion. Initially, on the intro-
duction, authors should provide a broad overview of the entire study, write out 
the hypothesis or research question or problem it attempts to solve and why the 
reader should be interested. Two to three phrases may be enough to highlight the 
main idea, followed by the objective. Then, the methods section must inform 
the type of study, the procedure for collecting data, including descriptions of 
variables, instruments, software, or participants / groups of participants. Timeli-
ne measurements and analytical methods should also be presented. Main results 



should be presented, comparing groups when necesssary, and presenting values 
between parenthesis. The discussion section explains the ultimate conclusion and 
its ramifications. The discussion section often goes beyond the scope of the pro-
ject itself, including the implications of the research or what it adds to its field 
as a whole. 

Key-words. Immediately after the abstract, provide a maximum of 6 keywords, 
using American spelling and avoiding general and plural terms and multiple con-
cepts (avoid, for example, ‘and’, ‘of ’). Be sparing with abbreviations: only abbre-
viations firmly established in the field may be eligible. These keywords will be 
used for indexing purposes. Preferably, key-words must be selected from MeSH 
Database at https://www.ncbi.nlm.nih.gov/mesh.

Introduction. In this section, authors must sucintamente descrever o escopo e o 
conhecimento prévio baseado em evidência (state of the art) para o delineamen-
to da pesquisa, tendo como base referências bibliográficas relacionadas ao tema, 
preferencialmente mais recentes conforme possível. Adicionalmente, a lacuna de 
conhecimento ou o problema em questão deve ser apresentado. Ao final, deve 
incluir o objetivo da pesquisa de forma clara e a relevância do assunto estudado. 
Methods. Specific information about methods can be seen in the section of 
“Types of Article once each type of manuscript requires disctinct items. We must 
reinforce that report guidelines must be used to any type of article.
Results. devem ser descritos de forma objetiva, elucidados por figuras e tabelas 
quando necessário. Incluir análises realizadas e seus resultados.
Discussion. In this section, authors must discuss their results and three different 
phases to each conjunct of findings should be considered: interpretation of re-
sults, use of previous publication to confirm or refute findings and considerations 
of authors to each topic discussed. Previous information must be appropriately 
cited. Discussion can be optionally divided into subchapters. Limitations of 
the study, clinical implications (always when adequate), information about the 
importance / relevance, and perspectives for future researches are mandatoryly 
required.
Conclusion. Conclusions must be concise and directly repond to the objectives 
of the study. No extra commentaries are needed.
Acknowledgments. Collate acknowledgements in a separate section at the end 
of the article before the references and do not, therefore, include them on the title 
page, as a footnote to the title or otherwise. List here those individuals who pro-
vided help during the research (e.g., providing language help, writing assistance 
or proof reading the article, etc.). 
Formatting of funding sources. List funding sources in this standard way to 
facilitate compliance to funder’s requirements: 
Funding: This work was supported by the xxxxxxxxxxx [grant numbers xxxx, 
yyyy]; yyyyyyyyyy [grant number yyyyyyyyy]. 
It is not necessary to include detailed descriptions on the program or type of 
grants and awards. When funding is from a block grant or other resources availa-
ble to a university, college, or other research institution, submit the name of the 
institute or organization that provided the funding. 
If no funding has been provided for the research, please include the following 
sentence: 
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors. 
References. References must follow Vancouver style (http://www.icmje.org).
Figures and Tables. They must be sent in the same file of the main manuscript 
just after references inserting break page between them.

More information:
Summary. When completing the submission process of their manuscript, au-
thors must enter the text in Portuguese and English in a specific field on the 
platform, followed by the descriptors (from 3 to 6, which must be included in 
the Descriptors in Health (DeCs) or MeSH Database.
Style. Pattern manuscript style after the American Medical Association Manual of 
Style (10th edition). Stedman’s Medical Dictionary (27th edition) and Merriam 
Webster’s Collegiate Dictionary (10th edition) should be used as standard references. 
Keep the layout of the text as simple as possible. Most formatting codes will be 
removed and replaced on processing the article. In particular, do not use the 
word processor’s options to justify text or to hyphenate words. However, do use 
bold face, italics, subscripts, superscripts etc.

Refer to drugs and therapeutic agents by their accepted generic or chemical na-
mes, and do not abbreviate them. Use code numbers only when a generic name 
is not yet available. In that case, supply the chemical name and a figure giving the 
chemical structure of the drug.
Capitalize the trade names of drugs and place them in parentheses after the ge-
neric names. Also, capitalize all equipments and apparatus used in the methods 
section. To comply with trademark law, include the name and location (city 
and state and country) of the manufacturer of any equipment mentioned in 
the manuscript followed by the symbol. Use the metric system to express units 
of measure and degrees Celsius to express temperatures, and use SI units rather 
than conventional units.
It is important that the file be saved in the native format of the word processor 
used. The text should be in single-column format. 
When preparing tables, if you are using a table grid, use only one grid for each 
individual table and not a grid for each row. If no grid is used, use tabs, not spa-
ces, to align columns. The electronic text should be prepared in a way very similar 
to that of conventional manuscripts. Note that source files of figures, tables and 
text graphics will be required whether or not you embed your figures in the text. 
To avoid unnecessary errors you are strongly advised to use the ‘spell-check’ and 
‘grammar-check’ functions of your word processor. 

Math formulae. Please submit math equations as editable text and not as ima-
ges. Present simple formulae in line with normal text where possible and use 
the solidus (/) instead of a horizontal line for small fractional terms, e.g., X/Y. 
In principle, variables are to be presented in italics. Powers of e are often more 
conveniently denoted by exp. Number consecutively any equations that have to 
be displayed separately from the text (if referred to explicitly in the text).

Footnotes. Footnotes should be used sparingly. Number them consecutively 
throughout the article. Many word processors can build footnotes into the text, 
and this feature may be used. Otherwise, please indicate the position of footnotes 
in the text and list the footnotes themselves separately at the end of the article. 
Do not include footnotes in the Reference list. 

Reference style. Submissions should adhere to the BrJP® reference style, full de-
tails of which can be found in the information provided for each article type 
under section “Article Types” above. Authors are highly recommended to manage 
theirs references by using softwares such as Endnote, Mendeley or Zotero.
Cite literature references in the text should be presente as a superscript number 
as follows: “Pain pain pain pain pain pain pain pain4.” For multiple references 
in the text, please use the format “Pain pain pain pain pain pain pain pain4,5.” or 
“Pain pain pain pain pain pain pain pain4-7,10.”  (with a comma and no spaces).   
‐ All references cited in the text must be listed at the end of the paper. They 
should be numbered, double spaced, and arranged alphabetically by first author 
last name.   
‐ All authors must be listed in the references; the use of et al. is not acceptable.
‐ Journal titles should be abbreviated according to the National Library of Me-
dicine’s Index Medicus. Please refer to the NLM website’s FAQ on how to find 
Index Medicus journals: www.nlm.nih.gov/services/aim.html.   
‐ Unpublished data, personal communications, abstracts that cannot be retrieved 
by casual readers (e.g., meeting abstracts that require logging into a members‐
only site), and other inaccessible materials should not be listed as references. 
Unpublished materials may be cited in parentheses within the text.   
Figures. BrJP has strict guidelines on image quality. You must ensure your figures 
follow these rules. Failure to supply files in the format specified below will result 
in the images being returned to you for re-formatting. This may lead to an asso-
ciated delay in the review and publication of your manuscript.
A) Creating Digital Artwork
Learn about the publication requirements for Digital Artwork: http://links.lww.
com/ES/A42
Create, Scan and Save your artwork and compare your final figure to the Digital 
Artwork Guideline Checklist (below).
Upload each figure to Editorial Manager in conjunction with your manuscript 
text and tables.
B) Digital Artwork Guideline Checklist
Here are the basics to have in place before submitting your digital art to BrJP:
Artwork should be saved as TIFF, PDF, Word Doc, PPT, or EPS files.



Artwork is created as the actual size (or slightly larger) it will appear in the jour-
nal. (To get an idea of the size images should be when they print, study a copy of 
the journal to which you wish to submit. Measure the artwork typically shown 
and scale your image to match.)
Crop out any white or black space surrounding the image.
Diagrams, drawings, graphs, and other line art must be vector or saved at a reso-
lution of at least 1200 dpi. If the art is created in an MS Office program, convert 
to a hi-res PDF. If the PDF creation process is unifamiliar, then submit the MS 
Office doc.
Photographs, radiographs and other halftone images must be saved at a resolu-
tion of at least 300 dpi.
Photographs and radiographs with text must be saved as postscript or at a reso-
lution of at least 600 dpi.
Each figure must be saved and submitted as a separate file by using sequential 
numbers. Figures should not be embedded in the manuscript text file.

General points: 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New 
Roman, Symbol, or use fonts that look similar. 
• Number the illustrations according to their sequence in the text, consecutively 
in your manuscript.
• Number figures in the figure legend in the order in which they are discussed.
• Use a logical naming convention for your artwork files. 
• Provide captions to illustrations separately. 
• Size the illustrations close to the desired dimensions of the published version. 
• Submit each illustration after reference section in the manuscript file. 
• Ensure that color images are accessible to all, including those with impaired 
color vision. 

Please do not: 
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); 
these typically have a low number of pixels and limited set of colors. 
• Supply files that are too low in resolution.
• Submit graphics that are disproportionately large for the content. 

Color figures. All figures will appear in a grey scale in both online and printed 
versions, according submitted by authorors and approved by the editotrial board/
reviewers.
Figure legends. Legends must be submitted for all figures. Provide each illus-
tration with a title and an explanatory legend. The title should be part of the 
legend; do not reproduce the title and legend on the figure itself. They should be 
brief and specific and appear on a separate manuscript page after the references 
in the same file. Each legend should begin with a brief statement that identifies 
the figure. Each legend should be numbered consecutively with Arabic numerals 
(i.e., Fig. 1, Fig. 2, etc.), and should begin with the number of the illustration to 
which they refer. Explain all symbols and abbreviations used in the figure. Use 
scale markers in the image for electron micrographs and indicate the type of stain 
used for tissue, if this is the case.
  
Tables. Tables can be included within the manuscript document on a separate 
manuscript page after the references in the same file. Do not upload images of 
tables. All tabular matter must be editable (in Word). An image of a table, such as 
a scan, is not acceptable for publication. Tables, with their captions and legends, 
should be intelligible with minimal reference to the text. Tables of numerical data 
should each be typed (double spaced) on a separate page, numbered in sequence 
with Arabic numerals (i.e., Table 1, Table 2, etc.), provided with a title/heading, 
and referred to in the text as Table 1, Table 2, etc. Provide a detailed description 
of its contents and any footnotes below the body of the table.   

Social media promotion of individual articles. At the revision stage, authors 
will be asked to enter a question at re-submission to be used for social media 
purposes. Please compose a question for which your paper’s subject, topic, or title 
is an answer. We will take your question, attach your paper’s web address, and use 
it for SBED´s social media promotion. Example of author composed question: 
What is the relationship between pain and fear in fibromyalgia patients? The 

answer is the title of author´s paper, such as in this example “Fear is a predictor to 
increase pain in fibromyalgia patients,” which the BrJP® editorial office will trans-
late to a bit.ly URL (a shortened web address) and attach it to the question. The 
final product, the question, and the shortened web address, is the message we will 
promote on social media, to boost awareness and drive traffic to the published 
content. What everyone will see on social media: What is the relationship bet-
ween pain and fear in fibromyalgia patients? http://bit.ly/vvXvxV, for example.

ARTICLE TYPES
The journal will only consider publication of work that includes information that 
is sufficient to permit replication by other laboratories or groups. Manuscripts re-
porting data from novel chemical probes will not be considered unless the struc-
ture and pharmacological characterization, including selectivity and relevant for-
mulation, are reported or directly described in a prior peer-reviewed publication.
Brazilian Journal of Pain (BrJP) publishes original research articles, reviews, and 
brief communications on topics related to distinct areas of pain. 
Our Editorial Board is committed to disseminate high-quality research in the 
field of pain. 
BrJP follows principles of publication ethics included in the code of conduct of 
the Committee on Publication Ethics (COPE). 
BrJP accepts submission of manuscripts with up to 4,000 words (excluding title 
page, abstract, references, tables, figures and legends). Information contained in 
any appendices will be included in the total number of words allowed for pu-
blication. 
A total of six (6) either tables and/or figures is allowed. 
The following types of study can be considered for publication, if directly rela-
ted to the journals scope. Click on the article type to see details on manuscript 
formatting. 
The below article types are considered for publication in BrJP.
a) Intervention studies (clinical trials): studies that investigate the effect(s) of 
one or more treatment interventions on outcomes directly related to pain. World 
Health Organization defines a clinical trial as any research study that prospec-
tively allocates human participants to one or more health-related interventions 
to evaluate the effect(s) on health outcome(s). Clinical trials include single-case 
experimental studies, case series, nonrandomized controlled trials, and randomi-
zed controlled trials. 
Randomized clinical trials (RCTs) must follow Consolidated Standards of Re-
porting Trials (CONSORT) available at http://www.consort-statement.org/. In 
the manuscript, authors must provide the CONSORT Checklist and the CON-
SORT Flow Diagram which illustrates the progress of patients through the trial, 
including all phases, at the endo f the manuscript in the same file. 
Registration of clinical trials Registration in a public trials registry is a condition 
for publication of clinical trials in this journal in accordance with International 
Committee of Medical Journal Editors recommendations. Trials must register 
at or before the onset of patient enrolment. Clinical trial registration number 
should be included at the end of the abstract of the article. A clinical trial is 
defined as any research study that prospectively assigns human participants or 
groups of humans to one or more health-related interventions to evaluate the 
effects of health outcomes.
Moreover, CONSORT-Abstract must be used in an attempt that authors provide 
a minimum list of itens in the abstract section (see https://bit.ly/3OG1IUS). For 
the RCTs, title must consider information from the PICOT strategy (P: popula-
tion; I: intervention: C: comparation; O: outcome; T: time).
RCTs must provide registration that satisfies the requirements of the Interna-
tional Committee of Medical Journal Editors (ICMJE), e.g. http://clinicaltrials.
gov/ and / or http://www.anzctr.org.au. The complete list of all clinical trial re-
gistries can be found at: http://www.who.int/ictrp/network/primary/en/index.
html. We suggest that all authors register clinical trials prospectively via websites 
such as  http://www.clinicaltrials.gov or https://ensaiosclinicos.gov.br/. Note: We 
accept single case studies and series of cases (i.e. clinical trials without a compari-
son group) in a low proportion if they are really interesting in the area of interest. 
Template for Intervention Description and Replication (TIDieR) checklist and 
guide must also be used to promote a complete description of both pharma-
cological and non-pharmacological interventions, in an attempt that clinicians 
and patients can reliably implement interventions that are shown to be useful, 
and other researchers can replicate or build on research findings. The TIDieR 
guide provides, for each item, an explanation, elaboration, and examples of good 



reporting and can be found at https://www.equator-network.org/wp-content/
uploads/2014/03/TIDieR-Checklist-PDF.pdf. TIDieR checklist must be sub-
mitted at the end of the manuscript in the same file.
The resultant 12 item TIDieR checklist is an extension of the CONSORT 2010 
statement (item 5). For authors of reports of randomised trials, it is recommen-
ded that TIDieR is used in conjunction with the CONSORT checklist: when 
authors complete item 5 of the CONSORT checklist, they should insert “refer to 
TIDieR checklist” and provide a separate completed TIDieR checklist.
Sample size must be presente in all details in all manuscripts which are clinical 
trials. P value and confidence interval will be required as well.
In line with the position of the International Committee of Medical Journal 
Editors, BrJP will not consider results posted in the same clinical trials registry in 
which primary registration resides to be prior publication if the results posted are 
presented in the form of a brief structured (less than 500 words) abstract or table. 
However, divulging results in other circumstances (e.g., investors’ meetings) is 
discouraged and may jeopardise consideration of the manuscript. 
b) Observational studies: studies that investigate the relationship(s) between 
variables of interest related to pain. Observational studies include transversal 
or longitudinal cross-sectional studies, cohort studies, and case-control studies. 
All observational studies must be reported following the recommendation from 
Strengthening the reporting of observational studies in epidemiology (STROBE) 
statement (http://strobe-statement.org/index.php?id=strobe-home). STROBE 
checklist must be submitted at the end of the manuscript in the same file. 
c) Qualitative studies: studies that focus on understanding needs, motivations, 
perceptions, opinions, experiences, and human behavior. The object of a qualita-
tive study is guided by in-depth analysis of a topic, including opinions, attitudes, 
motivations, and behavioral patterns without quantification. All qualitative stu-
dies must be reported following the recommendation from Standards for Repor-
ting Qualitative Research (SRQR) statement (https://www.equator-network.org/
reporting-guidelines/srqr/). SRQR checklist must be submitted at the end of the 
manuscript in the same file.
d) Systematic reviews: studies that analyze and/or synthesize the literature on a 
topic related to the scope of pain. Systematic reviews that include meta-analysis 
will have priority over other systematic reviews. Those that have an insufficient 
number of articles or articles with low quality in the methods section and do 
not include an assertive and valid discussion/conclusion about the topic will 
be evaluated with caution. Authors must follow the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) checklist to presente a 
systematic reviews. This checklist is available at http://prisma-statement.org/
prismastatement/Checklist.aspx and must be filled in and submitted with the 
manuscript. PRISMA checklist must be submitted at the end of the manuscript 
in the same file.
The risk of bias analysis should be performed, according to the authors’ choice, 
using the Risk Analysis tools of the Cochrane RoB2 Collaboration (https://bit.
ly/31PpnOW) or PeDro Scale (https://bit .ly/3zR7FY0).
GRADE is a systematic approach to classifying the certainty of evidence in sys-
tematic reviews and other evidence syntheses and should be used in systematic 
reviews. The checklist covers the key determinants for each of the five factors 
(risk of bias, inconsistency, indirect evidence, imprecision, publication bias) that 
can lead to reduced quality in the system. Check information about GRADE at 
https://bit.ly/3qkwwjV.
e) Studies on the translation and cross-cultural adaptation of questionnaires 
or assessment tools: studies that aim to translate and/or cross-culturally adapt 
questionnaires from other countries to a language other than that of the original 
version of existing assessment instruments. Authors must use the checklist (in 
Appendix) to format this type of paper and adhere to the other recommendations 
of the BrJP. Answers to the checklist must be submitted with the manuscript at 
the end of the manuscript in the same file. At the time of submission, authors 
must also include written permission from the authors of the original manuscript 
that whose instrument was translated and/or cross-culturally adapted. 
f ) Methodological studies: studies related to the development and/or evaluation 
of clinimetric properties and characteristics of assessment instruments. Authors 
are required to use the Guidelines for Reporting Reliability and Agreement Stu-
dies (GRRAS) to format methodological papers, in addition to following BrJP 
instructions, which can be found at https://bit.ly/3KODxBE. 
g) Clinical trial protocols: BrJP welcomes the publication of pain-related clini-
cal trial protocols. We only accept trial protocols that are substantially funded, 

have ethics approval, have been prospectively registered and of very high quality. 
We expect that clinical trial protocols must be novel and with a large sample 
size. Finally, authors have to provide that the clinical trial is on its first stages 
of recruitment. Authors must use Standard Protocol Items: Recommendations 
for Interventional Trials (SPIRIT) statement while formatting the manuscript 
(http://www.spirit-statement.org). 
h) Animal pre-clinical studies: Animal experiments should be carried out in ac-
cordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated 
guidelines, EU Directive 2010/63/EU for animal experiments, or the National 
Institutes of Health guide for the care and use of Laboratory animals (NIH Pu-
blications No. 8023, revised 1978), Federal Law 11.794/08 (Lei Arouca), Brazi-
lian practice guideline for the care and use of animals for scientific and teaching 
purposes (DBPA). Authors should clearly indicate in the manuscript that such 
guidelines have been followed. Authors must use Animal Research: Reporting 
of In Vivo Experiments (ARRIVE) statement while formatting the manuscript 
(https://www.equator-network.org/reporting-guidelines/improving-bioscience-
-research-reporting-the-arrive-guidelines-for-reporting-animal-research/).
All experiments involving animals should be approved by a local Animal Care 
Committee and should be in accordance with the guidelines of the correspon-
ding country. If guidelines are not available in the country where the research 
is being performed, we recommend following the guidelines described by the 
National Institutes of Health, USA. We propose that the following general gui-
delines be followed to establish reliability and robustness of the data presented.
Pharmacological studies. General pharmacological principles such as dose-res-
ponse curves and testing an antagonist against its agonist, which indicate recep-
tor-mediated interactions and specificity of the proposed drug, are recommen-
ded. In a few cases, there are well-established doses of pharmacological drugs 
that can be used but these should be justified by appropriate literature. Vehicle 
control data are needed.
Behavioral studies. To perform unbiased studies, it is essential that the following 
principles be used in behavioral studies: blinding of the behavioral tester (pre-
ferably to the condition, but essentially to the drug/genotype/manipulation or 
vehicle, phenotype, etc.) and also randomization of animals to groups. It is also 
recommended that when possible behavioral studies should be performed by the 
same tester, or interrater reliability should be performed and reported between 
multiple testors. Details on the randomization procedures and blinding should 
be included in the methods.
Genetic studies or usage of gene delivery tools. Studies on genetically-modified 
mice should employ control mice of the corresponding genetic background as con-
trols. When viral tools are used for gene delivery, virions expressing a functionally-
-neutral gene, such as GFP, should be included as controls. In RNAi experiments, 
scrambled/sense/functionally-neutral constructs should be included as controls.

Animals. Age, sex, species, and source of animals should be reported. The num-
ber of replicates and animals used per experiment and group should be clearly 
outlined in the methods. We recommend use of both male and female animals in 
experiments where appropriate and possible.
Sham controls for surgical and other interventions are recommended.
Drug formulation. All drugs used in the study should be listed with the vendor 
for which it was purchased, dosing, how the drug was dissolved, site (city, state 
and country, route of administration and symbol of trade mark.
Studies involving molecular profiling data, i.e. ‘Omics’. Descriptive data from 
Omics approaches on animal models or clinical groups, such as transcriptomi-
cs, genomics, proteomics, microRNA profiling etc., should be accompanied by 
secondary validation of data sets, such as by quantitative PCR. The analysis of 
functional implications of the genes, proteins or microRNAs identified via such 
approaches is recommended.
Statistics. Care should be taken that the statistical measures adopted are appro-
priate for the data sets being analyzed. For example, while comparing multiple 
groups or time points, application of a t-test is inappropriate. ANOVA and pos-
t-hoc tests that enable multiple comparisons (e.g., Bonferroni) should be used. 
The choice of one-way or two-way ANOVA is dependent upon the number of 
independent variables being tested such as treatment, time, sex or other. If the 
authors are unsure about which statistical measures to implement, receiving help 
from a statistician is recommended.
Secondary analyses of data. BrJP abides by the ICMJE guidelines regarding ma-
nuscripts based on secondary analyses of data. Such manuscripts should address 



a novel, distinct, and impactful aspect of the data that could not be presented in 
the primary manuscript/analysis. A manuscript derived from secondary analy-
ses must clearly cite the primary publication(s) (as well as additional secondary 
publications), and state that it contains secondary analyses/results. We strongly 
discourage unnecessary division of datasets into multiple manuscripts.
i) Diagnostic/prognostic studies: studies related to biological effects and / or 
mechanisms of action of pharmacological and non-pharmacological interven-
tions to pain. Authors must use STAndards for the Reporting of Diagnostic accu-
racy studies (STARD) statement while formatting the manuscript (https://www.
equator-network.org/reporting-guidelines/stard/).
j) Short communications: BrJP will publish one short communication per issue 
(up to six a year) in a format similar to that of the original articles, containing 
1200 words and up to two figures, one table, and ten references.
k) Masterclass articles: this type of article presents the state of art of any topic 
that is important to the field of pain. All masterclass articles will be invited ma-
nuscripts and authors must be recognized experts in a specific field of pain. Ho-
wever, authors can send e-mails to the editor in chief expressing the interest to 
submit a masterclass article to the BrJP.
l) Letter to editor. A Letter to the Editor raises issues of importance regarding an 
article recently published in BrJP. If accepted, the letter is sent to the authors of the 
article who have an opportunity to respond. Word count should be around 500‐750. 
File format should be Microsoft Word, and manuscript pages should be numbered.
m) Clinical notes/case reports: a single case or a series of cases related to either 
acute or chronic pain can be presented here. Only very interesting cases will be 
considered for publication. Thus, authors should include a justification to show 
why that/those case(s) are relevant to be published and what this publication 
would add to the literature in the title page. This type of publication requires 
approval in the institutional Ethics Committee and informed consente signed 
by participant(s), which must be mentioned in the text. The maximum of words 
is 1800. Results must be clearly presented and discussed based on the sicnetific 
literature, citing references. A maximum of three authors can be included. Main 
strutcture should contain: introduction, patient information, clinical findings, 
timeline, diagnostic assessment, therapeutic intervention, follow-up and out-
comes, patient perspective, discussion, acknowledgments and references. More 
information about how to write case reports must follow Case REport Reporting 
Guideline (CARE) which can be found at https://bit.ly/3lM1crJ. A checklist 
must be included in the manuscript file after to presenting figures and tables, 
when adequate. Figures and tables can be included.  
Title page. The title page should include the following: (i) complete title (prefe-
rably no chemical formulas or arbitrary abbreviations); (ii) full names of all au-
thors; (iii) complete affiliations of all authors; (iv) the number of text pages of the 
entire manuscript (including pages containing figures and tables) and the actual 
number of figures and tables; (v) the author to whom correspondence should be 
sent and this author’s complete mailing address, telephone number, and e‐mail 
address, and, if available, institutional URL.   
Acknowledgments. Place acknowledgments at the end of the text before the reference 
list and should specify thefollowing: (1) contributions that need acknowledging but 
do not justify authorship; (2) acknowledgments of technical help; (3) acknowledg-
ments of financial and material support, specifying the nature of the support; (4) 
financial arrangements that may represent a possible conflict of interest.   
This would also include any of the following arrangements, such as if any of the 
authors have a financial relationship to the work; have received any government 
or company grants or research support; are employees of a company; are consul-
tants for a company; are stockholders of the company; are members of a speakers 
bureau; or have received any other form of financial support.
Conflict of Interest. A Conflict of Interest statement must be included for all 
manuscripts within the Acknowledgments section. Even if there are no conflicts 
of interest, please explicitly state this.   

FINAL PROOFREADING AND APPROVAL FOR PUBLICATION
Proofs 
The revised file(s) will be sent by e-mail to the corresponding author or a link 
will be provided in the email so that the authors can download their own files. 
To ensure a quick process of publication of the article, we kindly ask the authors 
to provide us with their proof corrections as soon as possible, as indicated in the 
correspondence. Instructions on how to perform the process of reviewing and 
changing the file will be sent in correspondence when sending proof.  
Include responses to the Reviewers’ Response Letter. Please use this proof only to 
check the typing, editing, completeness and correction of text, tables and figures. 
Significant changes to the article as accepted for publication will only be conside-
red at this stage with the permission of the Editor-in-Chief. 
We will do everything we can to get your article published quickly and accurately. 
It is important to ensure that all fixes are sent back to us in a single communica-
tion. Check carefully before responding, as the inclusion of any subsequent fixes 
cannot be guaranteed. The review is the sole responsibility of the authors.

EDITORIAL FLOW
More intuitively, we communicate to the authors the sequential steps by which 
an article is processed in the editorial process developed by BrJP, from submission 
to decision-making by the editor-in-chief (Figure 1).

Figure 1. Flow of the editorial process of the Brazilian Journal of Pain. 

Submit your article 
Please submit your article via https://www.gnpapers.com.br/brjp/default.asp.
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