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EDITORIAL

Implications of the IASP’s new definition of Pain: time for new paradigms
and rescuing its meaning
Implicações da nova definição de Dor da IASP: tempos para novos paradigmas e o resgate de
seu significado
DOI 10.5935/2595-0118.20200198

Dear editor,
Approximately 41 years ago, the International Association for the Study of Pain (IASP)1 proposed a concept of pain that aimed to standardize
its definition so that it could be employed in various contexts. In July 2020 a final updated definition2 was presented to the scientific community, which was translated into Portuguese by the Sociedade Brasileira para o Estudo da Dor (SBED - Brazilian Society for the Study of Pain)3.
Theoretical definitions usually guide practices, manuals and academic curriculums, whose importance lies in their conceptual derivations and implications, reflecting in the professional practice. This results in variations in the understanding of pain and the related
diseases and suffering.
The objective of this editorial was to pinpoint some considerations about this conceptual update, considering the notes on the discussion and relevance of the concepts of pain, specially while a subjective perception phenomenon, in the social and psychological
contexts of its etiology and implications.
Based on the proposal of Merskey et al. of the definition of pain1 and despite the divergence of several theorists and researchers, the
word pain has been used in several languages to refer to both the nociceptive system and its perception and behavioral response. We
understand that scientific definitions are adaptable and flexible instruments subject to cultural and social circumstances influenced
and resulting from individual and community behavior. Like any other instrument, the art of its good appliance is not in merely
employing it, but to do it in a skillful way.
We understand that this new taxonomy, among other judicious demands, requires a change of paradigm.
Forty decades have gone by and although some new terminology proposals have arised and evidences have pointed in the direction of
falsifiability or mishaps of the definition and its theoretical and ethical limitations, the development of a new unanimous terminology
has not been an easy task. The higher goal for which so much work is being invested can only be guaranteed by the special attention
of those who will use the new definition.
The development of this endeavor through extensive investment by the Task Force has promoted long theoretical, linguistic and ethical
discussions emphasizing that the new definition should be applicable to all populations, including animals, as well as contemplate the
disciplinary, subjective and psychological and social dimensions.
Although public consultations with the community, discussions and reflections on conceptual changes at first not seem significant
to many people, they are, because they further emphasize the presence of behavioral, psychological and social elements based on the
development of knowledge in recent decades, especially that related to behavioral sciences.
The new taxonomy includes a binary conceptual dimension that covers both the neuroplastic and epigenetic perspectives, even if
implicit. This is indispensable, since the pain phenomenon always includes both perspectives and, many times, one of them ends up
being forgotten.
If on the one hand there is an advance in the extended understanding of pain, there is also the defense of a more “objective” criteria,
based on biological or organic components and phenomena. This defense, however, to us seems to be based on the illusory guarantee
of absolute control over pain, ignoring that a “control” is only possible by respecting the nature of the pain phenomenon: subjective,
influenced by various factors, subject to the quality of decisive vital experiences, and of adaptive role. It’s also important to consider
that the verbal description of pain is as or more important than the pure description of data that surrounds it.
It is worth noting that Psychology, a science of behavior, has already developed very objective methods of measuring variables and
currently provides elements to other fields of knowledge, provided they are used by agents with adequate background.
It seems to us that the IASP, with this new definition, besides emphasizing pain as an experience broader than physiopathology allows,
retakes the path that may have been lost as a result of the advancement of technology or of purely biological isolated intervention
measures. These, undoubtedly, have their importance, however, some professionals, even due to the difficulty in understanding their
principles, end up leaving aside other relevant factors.
Given these brief remarks, would it be pertinent to reconstruct our biopsychosocial pain model as well? We understand that it would.
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We hope that in terms of public policies the new definition of
pain and the inclusion of the pain concepts in the International
Classification of Diseases (ICD-11) may reflect more directly on
clinical practices and manners of pain treatment, as well as the
inclusion of courses that address the subject of pain in the curriculum of health undergraduates, also mobilizing the class of
psychologists to act more vehemently in the field.
Yours truly,
Dirce Maria Navas Perissinotti1
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EDITORIAL

Should we retire statistical significance?
Devemos aposentar a significância estatística?
DOI 10.5935/2595-0118.20200199

Dear Editor,
The article entitled “Retire Statistical Significance” from the Nature1 journal had great repercussion, criticizing statistical dogmatism
and promoting an analysis on both sides of the same coin. On one hand, the value of the reflection brought by the authors. On the
other hand, the unintended consequences of the retirement of the concept of statistical significance. The first point of view relates to
the bias of value overestimation; the second point relates to the bias of positivism.
The concept of statistical significance is dichotomous, that is, it categorizes the analysis as “positive” or “negative”. Categorizing adds
pragmatic utility, but all categorization is an arbitrary reductionism. When categorizing for pragmatic reasons, we should understand
categories as something less important than the view of the whole. The categorization paradox occurs when we start to give more
value to the information because it’s categorical rather than continuous2-4. Continuous information accepts the shades of gray, the
intermediate, the doubt, while the categorical gives a definite (pseudo) tone to the statement.
Statistics is the exercise of recognizing uncertainty, doubt, chance. The definition of statistical significance was originally created to
hinder claims arising from chance. The confidence interval was created to describe the inaccuracy of our statements. Statistics is the
scientist’s exercise of integrity and humility.
However, the categorization paradox fosters a certain dogmatism. First, the authors of the above-cited Nature article highlight the
overvaluation of negative results. A negative study is not the one that proves the nonexistence, which would be impossible; it is merely
a study that has not proven the existence. Therefore, strictly speaking, “absence of evidence is not evidence of absence”, as Carl Sagan
stated. That is, “the study proved that there is no difference” is not the best way to describe it, and it’s preferable to say, “the study did
not prove a difference”.
Such a point should not be mistaken for the idea that a negative study means nothing. It has value and impact. The impact of a negative study (p>0.05) lies in reducing the likelihood of the phenomenon to exist. As good studies fail to prove it, the probability of the
phenomenon drops progressively to the point where it becomes so low that nullifies the attempt to continue to try, making the null
hypothesis the most likely path of thought.
A negative study is not necessarily contradictory in relation to a positive study. Perhaps, the result of the two may be the same when
one failed to reject the null hypothesis, and the other was able to reject it. One could not see, and the other could see. In fact, most of
the time, only one of the two studies are correct.
Finally, the categorization paradox makes us believe in any statistical significance, although most are false positives (Ioannidis). A
p-value <0.05 is not irrefutable proof. Undersized studies, the multiplicity of secondary analyses and biases can fabricate false statistical
significance.
In fact, the predictive value (negative or positive) of studies does not lie solely in statistical significance, as it depends on the quality of
the study and analysis, the scientific ecosystem, and the pretest probability of the idea.
Therefore, the authors of the Nature article are right in criticizing the deterministic view of statistical significance.
But the question looms: should we really retire statistical significance?
Such an achievement would mean retiring an advent that has historically been responsible for a major evolution in scientific integrity.
However, all that is good tends to be “borrowed”. Artists of false positivation of studies “borrowed” the advent of the p-value (created
to difficult the type I error) to prove false things.
While on one hand, the retirement of statistical significance would avoid the paradox of categorization, on the other hand, it would
make room for the positivity bias, our tropism for creating or absorbing positive information. x
The criticism of statistical significance in this and other prominent articles5-7 does not provide a better alternative. For example, the
author of the Nature article acknowledges that other, more recent statistical approaches (Bayesian, for example) do not abandon the
categorization paradigm. In certain passages the authors even mention that they do not propose a total abandonment of the notion of
statistical significance. Perhaps the title that reflects the real content of the article should be rephrased with a question mark: “Should
We Retire Statistical Significance”? Diferente do texto em português.
Currently, much more is discussed about scientific integrity than two decades ago. However, in approaching this subject with more
emphasis than in the past, it may appear that this problem is worse nowadays. That’s not the case. We experience a clear evolu-
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tion in scientific integrity: concepts of multiplicity are much
more discussed today than in the past, clinical trials have their
designs published a priori, journals require CONSORT publication standards and there is more discussion about scientific
transparency, open science, slow science. We are evolving. And
the first step towards integrity was the creation of the notion
of statistical significance in the first half of the last century by
Ronald Fisher8.
A study published in PLoS One (Bob Kaplan)9 analyzed, over
a long period of years, the results of clinical trials funded by the
National Institutes of Health (NIH). Before the year 2000, when
there was no need to previously publish the protocol, the frequency of positive studies was 57%, dropping to only 7% of
positive studies after the a priori publication rule. Previously,
the authors used to positive their studies by multiple a posteriori
analyzes. Today, this has become less frequent due to the obligation to publish a priori.
The impression is that it has become elegant to criticize the
p-value, which seems to be a betrayal of an advent of great historical importance and which, until now, has not found a better
substitute. We can’t blame P for being “borrowed” by malicious
researchers. Researchers are to blame.
Therefore, we propose to maintain the p-value and adopt the
following measures:
• Describe the p-value only when the study has a suitable size for
the hypothesis test. Otherwise, it would gain a more descriptive
character, without using associations for testing of concepts. This
would avoid false positives stemming from “small studies”, which is the case of most published articles. For example, the median
statistical power of biomedicine studies is 20%;
• Don’t describe the p-value in secondary outcome analyzes;
• In (exploratory) subgroup analyzes, use only the interaction P
(more conservative and difficult to give meaning), avoiding the
p-value obtained by the comparison within a subgroup (small
studies);
• Include in CONSORT the obligation for the authors to make
explicit in the sub-studies title that it’s an exploratory and secondary analysis of a previously published study;
• Abandon the term “statistical significance”, replacing it with
“statistical accuracy”. Statistics is used to differentiate true causal associations from chance-mediated pseudo-causalities. Therefore, a p-value of <0.05 connotes accuracy. Whether the association is significant (relevant), it depends on the description of the
numerical difference or the association measures of categorical
outcomes. Thus, using “statistical accuracy” avoids the confusion
between statistical significance and clinical significance.
Finally, we propose the advent of the “researcher integrity index”.
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This index will be calculated by the ratio between the number of
negative studies/number of positive studies. An integrity index <1
indicates a researcher of questionable integrity. This index is based
on the assumption that the probability of a good hypothesis being
true is less than 50%. Therefore, there should be more negative
than positive studies. This does not occur due to the positivation
techniques of studies (small papers, multiplicities, biases, spin of
conclusions) and the publication bias that hides negative studies.
A righteous author would be the one who does not use these practices and therefore would have several negative and few positive
studies, resulting in an integrity index well above 1.
The Nature article is useful for promoting a reflection on the pros
and cons of statistical significance. Nevertheless, it does not propose its retirement. Such a thing would be analogous to retiring
a still very productive person. Conversely, statistical significance
should remain active and progressively evolving in its use.
Let us also learn to value a p>0.05. After all, the unpredictability
of life is represented by this symbology, much of people’s fate is
mediated by chance.
Or nothing happens by chance?
Luis Claudio Lemos Correia
https://orcid.org/0000-0002-6910-1366
Email: luisclcorreia@gmail.com
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Validation of visual instrument for location and measurement of pain
intensity
Validação de instrumento visual para localização e mensuração da intensidade da dor
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: There are very few instruments in the literature that allow for the precise identification
of neuropathic pain, that are easy to apply and can represent the
pain intensity and location within the plexus path, as well as be
used for pain management. The objective of this study was to
validate a visual instrument made from a color scale and a body
diagram to locate and measure the pain intensity in adults with
brachial plexopathy.
METHODS: This exploratory study used a quantitative approach. The sample was composed of 35 patients presenting brachial
plexus pain and who underwent surgery. The instrument is composed of a four-color scale and a body diagram. Each patient
identified a color on the scale for each pain intensity and then
colored the representative pain area in the diagram using one or
more colors. Criterion validation was used to prove the correlation between the scores obtained by the instrument and the
surgical reports, which were used as the external criterion.
RESULTS: A significant agreement was observed between the
representation of pain in the diagram and the surgical report in
all nerve trunks.
CONCLUSION: The instrument was found to be useful for
locating the pain and measuring its intensity in patients with
brachial plexopathy.
Keywords: Anatomy regional, Brachial plexus, Pain, Pain measurement, Validation study.

JUSTIFICATIVA E OBJETIVOS: Na literatura são escassos
os instrumentos que permitem identificar precisamente a dor
neuropática, sejam de fácil aplicação, possam representar a intensidade e a localização da dor dentro do trajeto plexular e ser
utilizados no manejo da dor. O objetivo deste estudo foi validar
um instrumento visual composto por escala de cores e diagrama
corporal para localização e mensuração da intensidade da dor em
adultos com plexopatia braquial.
MÉTODOS: Estudo exploratório, com abordagem quantitativa.
A amostra foi composta por 35 pacientes com plexobraquialgia
submetidos a tratamento cirúrgico. Foi utilizado um instrumento imagético composto por uma escala de quatro cores e um diagrama corporal. Os pacientes identificaram na escala uma cor
para cada intensidade de dor e coloriram no diagrama a sua área
representativa, utilizando uma ou mais cores. A validação de critério foi utilizada para comprovar a correlação entre os escores do
instrumento criado e os laudos cirúrgicos que corresponderam
ao critério externo.
RESULTADOS: Observou-se concordância significativa entre a
representação da dor no diagrama corporal e o laudo cirúrgico
em todos os troncos nervosos.
CONCLUSÃO: O instrumento imagético se mostrou útil para
localização e mensuração da intensidade da dor em pacientes
com plexopatia braquial.
Descritores: Anatomia regional, Dor, Estudo de validação, Medição da dor, Plexo braquial.
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The epidemiology of the traumatic injury of the brachial plexus in 90% of the cases is related to young males that get
involved in automotive accidents, with traction mechanisms
between the cervical area and the shoulder1. It’s a multifactorial problem with a relevant prevalence, in which the neurological dysfunction, potentially accompanied by sequela, is one
of the consequences1.
The injury of the brachial plexus brings an important social
impact, with an incidence of 1.3% in poly traumatized patients and of 5% in victims of motorcycle acidents2.
One of the difficulties in addressing the brachial plexus pain
is the diagnosis and systematization for follow-up and management2. Methods of pain assessment are scarce; indirect
assessments such as self-reports and behavioral measures are
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often performed. There is a lack of systematization and quantification of various methods3.
The methods for pain assessment can be classified into uni
and multidimensional. The unidimensional ones allow to
evaluate only one dimension of pain, which is, in general, the
intensity. The visual numeric scale (VNS), verbal rating scale
(VRS), face pain scale (FPS) and color analog scale (CAS)4
stand out.
A scale that precisely identifies intensity, location and path
of pain is non-existent in the literature. Thus, there is a gap
in the literature in regard to an instrument that allows for
the precise identification of pain in the brachial plexopathy,
which is also easy to apply, that could represent intensity and
location within the plexular path and that could be used in
the clinical handling of these patients.
In that sense, this study aimed at validating an image instrument composed of color scales and a body diagram for the
location and measurement of pain intensity in adults with
brachial plexopathy.
METHODS
Exploratory study, quantitative approach, and diagnostic
accuracy. The investigation was developed in the outpatient
clinics of two large institutions which perform medium and
high complexity care in Belo Horizonte, Minas Gerais. The
collection of data was made in the period from December
2011 to December 2012.
Thirty patients with injury in the brachial plexus attended
the institution A, of which 24 presented pain. Twenty-three
patients were attended at the institution B and all presented
pain. The 47 patients participated in the first stage of this
study, in which the color scale for the measurement of pain
intensity was validated.
In the next stage, the sample consisted of 35 patients with
plexobrachialgia that were submitted to surgical treatment.
The established inclusion criteria were for adult patients with
preserved cognition, good graphic recording conditions and
recognition of the corresponding presented color, to avoid
bias of color blindness and agreement to participate in the
study. The exclusion criteria were patients under 18 years of
age. All patients were from the Sistema Único de Saúde (SUS).
At first, the data collection was performed, characterizing
the studied population, as well as the completion of body
diagrams to locate pain. At the same time, a color scale was
validated and built with the general population. This step was
performed in the outpatient clinics of both institutions and
47 patients with plexobrachialgia participated.
In the end, the gathered information was used to verify the
psychometric properties, reliability, and validity of the instrument. The statistical analyses of the data were also performed
to validate the instrument5.
In the data collection for validation of the color scale, patients
were presented with four colored pencils: black, yellow, red
and orange; as well as a scale with four levels of pain intensity:
weak, moderate, intense and worst pain imaginable/unbeara-
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ble. Each patient was asked to associate the colors to the levels
of pain intensity and to color, according to their perception,
each level of the scale with one color.
In order to locate the pain on the body diagram, the patient
was asked to evaluate the intensity of their pain, to choose the
corresponding pencil(s) and to color the area that portrayed
the location of their pain in the body diagram.
The time needed for the patients to color the corresponding
area(s) of the location of their pain was approximately 10
minutes.
The validation of the color scale was done through descriptive
analysis, using simple frequency distribution.
To determine the reliability of the pain representation in the
diagrams, the researcher analyzed each representation, correlating the colored area(s) with the dermatomes, and registered
in a chart the corresponding nerve trunk. For determining the
reliability of this evaluation, it was submitted to three specialist doctors who acted as expert consultants.
The validity of criteria was chosen to validate the instrument
regarding the location of pain. This is a “gold standard” method to prove the correlation between the scores of the instrument to be tested and some external criteria to be taken
as standard, in this case, with surgical reports. It should be
noted that this standard was chosen to serve as a reference
for the analysis of the sites of pain representation in the body
diagram and not to diagnose the injured nerve trunk(s).
The study was approved by the Research Ethics Committee
of the Universidade Federal de Minas Gerais (ETIC 22/10), as
recommended by the National Health Council. After explaining the objectives of the study, the participants signed the
Free and Informed Consent Term (FICT).
Statistical analysis
The Kappa Coefficient was used to verify the existence and intensity of agreement between the representation in the body
diagram and the surgical reports for each upper, middle and
lower nerve trunk, as well as for all trunks5. Performance measures such as sensitivity and specificity were also accounted for.
RESULTS
In this stage of validation of the body diagram for pain location, 35 patients with plexobrachialgia who underwent
surgical treatment participated. The mean age of the participants was 34.4 years, ranging from 18 to 70 years. The predominance was for males (91.5%) and incomplete primary
education (47.8%). Most of the patients (55,3%) were from
small towns of Minas Gerais and the rest were from Belo
Horizonte (BH) or the metropolitan area of Belo Horizonte.
The type of work varied greatly, but the predominance was
for manual labor (43,5%).
During the validation process of the color scale, only one patient did not color the space representing the label of strong
pain and used red to represent the worst pain imaginable. The
rate of agreement between the patients (98.9%) was very high.
On the color scale for the pain intensity representation, yellow
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was chosen to represent weak pain, orange for moderate pain,
red for strong pain and black for the worst pain imaginable.
Still for the validation of the color scale, regarding reliability,
each expert evaluated 47 body diagrams. Two experts fully
agreed with all the evaluations made by the researcher and
one expert partially agreed with two evaluations and fully
agreed with the rest (45). Therefore, out of a total of 141
evaluations, there was agreement in 139, obtaining a reliability index of 98.6%, above the level of 70 to 80%, recommended as acceptable5.
Regarding the validation of the body diagram for pain location, the existence and intensity of agreement between the
representation in the body diagram made by patients and the
surgical reports was verified. Performance measures, such as
sensitivity and specificity (Table 1), were also accounted for.
In the upper trunk the specificity was 85.7%, sensitivity 50%
and the positive predictive value (PPV) 70%; in the middle
trunk the specificity reached 96.1%, sensitivity 10% and PPV
50%; in the lower trunk the specificity was 93.8%, sensitivity
33.3% and PPV 33.3%. Finally, for all trunks, the specificity
reached 47.1%, sensitivity 88.9% and PPV 64%.
For the upper and middle trunk, the agreement was substantial. The agreement was excellent in the lower trunk and for
all trunks the agreement was medium.

Regarding the distribution of pain locations in the body diagram, it was noted that the majority (85.1%) of patients located pain in more than one area of the upper limb, but in all
representations the extremity of the limb was included, as can
be seen in figures 1, 2 and 3.

Table 1. Contingency and Kappa coefficient between test and diagnosis for each nerve trunk
Surgical report

Total
n (%)

Kappa

0.6774

<0.001

0.709

<0.001

0.8848

<0.001

0.503

<0.001

No
n (%)

Yes
n (%)

No

18 (85.7)

7 (50.0)

25 (71.4)

Yes

3 (14.3)

7 (50.0)

10 (28.6)

Total

21 (100.0)

14 (100.0)

35 (100.0)

p-value

Mild pain

Moderate pain

Severe pain

Worst pain imaginable

Severe pain

Worst pain imaginable

Figure 1. Pain intensity scale

Upper trunk
Body diagram

Middle trunk
Body diagram
No

24 (96.0)

9 (90.0)

33 (94.3)

Yes

1 (4.0)

1 (10.0)

2 (5.7)

Total

25 (100.0)

10 (100.0)

35 (100.0)

Lower trunk
Body diagram
No

30 (93.8)

2 (66.7)

32 (91.4)

Yes

2 (6.3)

1 (33.3)

3 (8.6)

Total

32 (100.0)

3 (100.0)

35 (100.0)

All trunks
Body diagram
No

8 (47.1)

2 (11.1)

10 (28.6)

Yes

9 (52.9)

16 (88.9)

25 (71.4)

Total

17 (100.0)

18 (100.0)

35 (100.0)

Mild pain

Moderate pain

Figure 2. Pain intensity scale
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Worst pain imaginable

the body diagram where no representation of pain was made, there
was also no detection of injury of the corresponding nerve trunk.
It is also important to note that in the cases of trauma in the
brachial plexus there may be microlesions that are not detected
in surgeries. This fact may have contributed to the low sensitivity
of the instrument, i.e., the patient’s registry of more areas of pain
than the lesions detected by neurological examination.
The image instrument allowed, thus, for a simple and objective
evaluation of the patient’s pain. In addition to that, a correlation
between the pain intensity and the severity of the injury, not yet
described in the literature, was observed. These characteristics can
help the initial assessment and potentially be a tool for long-term
follow-up and pain management of these patients, optimizing the
treatment of pain that is often not satisfactorily addressed.
It’s accepted as a study limitation the absence of a gold standard exam that could be used as an external criterion for validating the instrument, which had an impact on the sample size.
Finally, the objective of the study was achieved, that is, offering healthcare professionals an instrument for assessing pain in
adults with brachial plexopathy that is easy and fast to apply and
that characterizes pain in regard to intensity, location, and extension within a plexular path.

Figure 3. Pain intensity scale

CONCLUSION

DISCUSSION

The image instrument proved to be a useful tool for locating and
measuring the intensity of pain in patients with brachial plexopathy.

The brachial plexus injuries result from traction mechanisms or
direct trauma and generally cause limitations that can be severe, with socioeconomic repercussions for the individual and the
health system2,6.
In addition to the limitations imposed by the neurological deficit
itself, most of these patients experience refractory pain which is
difficult to manage, accompanied by worsening of the dysfunction imposed by the traumatic brachial plexopathy7. Therefore,
the correct evaluation in body diagrams and the pain management of these patients are necessary to complement the motor
and sensitive neurological evaluation.
To identify the location of pain, the body diagrams in which the
patient shows or marks the area(s) of pain is reccomended8-11.
However, this type of registry does not encompass the extension
of pain because the pain is resulting from an injury in the peripheral nerves, as is the case with the brachial plexus, in which
pain is diffuse, irradiated and schoking12,13.
The instrument that was built works allowing the patient to locate, measure the intensity and represent the precise extension of
their pain in the body diagram, as well as the health professional
to correlate the pain to the severity of brachial plexus injury.
The specificity index that was reached was high for the upper, middle and lower trunks and moderate for all nerve trunks. These
results show that the identification of pain in the body diagram is
highly associated with the presence of injury, i.e., in the areas of
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ABSTRACT
BACKGROUND AND OBJECTIVES: The subacromial impingement syndrome is a dysfunction of the glenohumeral joint which
can cause pain, functional disability, dependence, and low quality
of life. The aim of this study was to compare the muscle strength
between painful and non-painful shoulders and to verify the relationship between shoulder pain and disability and isometric muscle
strength of the upper limb and kinesiophobia level in individuals
with symptoms of subacromial impingement syndrome.
METHODS: Twenty volunteers with symptoms of subacromial impingement syndrome participated in the study. The evaluation was
carried out by means of an evaluation form, the Shoulder Pain and
Disability Index questionnaire (SPADI - BRAZIL) to assess disability and shoulder pain and the TAMPA questionnaire to analyze the
level of kinesiophobia. The evaluation of shoulder isometric muscle
strength was performed using the Manual Hand-Held Dynamometer stabilized by a rigid band in the movements of flexion, extension,
abduction and internal and external rotation of the shoulder.
RESULTS: In the comparison of muscle strength between
symptomatic and asymptomatic side, evidence of significant difference (p<0.05) was verified for all movements evaluated. There was a significant negative relationship between shoulder pain
and disability index and isometric muscle strength of flexion and
internal rotation, and a significant positive relationship with the
level of kinesiophobia.
CONCLUSION: Individuals with symptoms of subacromial
impingement syndrome showed a significant reduction in mus-
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cle strength of the symptomatic shoulder. The shoulder pain and
disability index is related to the isometric muscle strength of the
shoulder and to the level of kinesiophobia.
Keywords: Muscle strength, Muscle strength dynamometer,
Physical therapy modalities, Shoulder impingement syndrome.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A síndrome do impacto subacromial é uma disfunção da articulação glenoumeral, podendo
gerar dor, incapacidade funcional, dependência e baixa qualidade
de vida. O objetivo deste estudo foi comparar a força muscular isométrica entre ombro doloroso e não doloroso e verificar
a relação entre dor e incapacidade no ombro e força muscular
isométrica do ombro e nível de cinesiofobia em indivíduos com
sintomas de síndrome do impacto subacromial.
MÉTODOS: Participaram do estudo 20 voluntários com sintomas de síndrome do impacto subacromial. A avaliação foi
realizada por meio de ficha de avaliação, questionário Shoulder
Pain and Disability Index (SPADI - BRASIL) para avaliação
da incapacidade e dor no ombro e questionário TAMPA para
analisar o nível de cinesiofobia. A avaliação da força muscular isométrica do ombro foi realizada utilizando o instrumento
Manual Hand-Held Dynamometer estabilizado por faixa rígida
nos movimentos de flexão, extensão, abdução, rotação interna
e externa do ombro.
RESULTADOS: Na comparação de força muscular isométrica
entre lado sintomático e assintomático foi verificada evidência de
diferença significativa (p<0,05) para todos os movimentos avaliados. Houve relação negativa significativa entre índice de dor e incapacidade no ombro e força muscular isométrica no movimento
de flexão e rotação interna, além de relação positiva significativa
com nível de cinesiofobia.
CONCLUSÃO: Indivíduos com sintomas de síndrome do impacto subacromial apresentaram redução significativa da força
muscular isométrica do ombro sintomático. O índice de dor e
incapacidade no ombro está relacionado com força muscular isométrica do ombro e com nível de cinesiofobia.
Descritores: Dinamômetro de força muscular, Fisioterapia, Força muscular, Síndrome do impacto do ombro.
INTRODUCTION
The Subacromial Impingement Syndrome (SIS) is considered a
degenerative and inflammatory disease, featuring the impaction

305

BrJP. São Paulo, 2020 oct-dec;3(4):305-9

Almeida EP, Salgasso ME, Oliveira AS and Libardoni TC

and/or compression of myotendinous structures present in the
glenohumeral joint1. This syndrome has a progressive character
associated with the cumulative effect of the impact, which may
result in microlesions in the structures, fibrosis of the subacromial bursa, tendinopathies or even rupture of the rotator cuff2.
The causes of SIS are: rotator cuff muscle weakness, acromion abnormality, post trauma joint instability, ligament laxity, repetitive
trauma and excessive use of the shoulder in work activities3,4. It’s
considered the most frequent of the shoulder disorders and can
generate pain, functional disability, dependence and low quality
of life5. More prevalent in females, it’s more common between 25
and 64 years of age6. Among chronic diseases that cause shoulder
pain, SIS is responsible, on average, for 40 to 60% of diagnoses1,7,8.
The main symptoms of SIS are pain and loss of shoulder function, which can lead to decreased muscle strength9. Some studies
demonstrate this association, observing significant loss of strength in external rotation, internal rotation and abduction movements of the painful shoulder10,11.
Current studies have shown that individuals with SIS tend to
present a high degree of kinesiophobia, but it’s not certain if these findings are related to shoulder pain and disability, which is
important to understand the factors that can alter the functionality of this joint complex12,13.
There is a belief that individuals with SIS have reduced muscle
strength in specific shoulder movements and that pain and disability in this region may be related to this reduction. The knowledge of muscle strength reduction is of great relevance when
treating this disorder, specially using equipment of good reliability. In addition to that, this measurement is important for the
precise functional-kinetic diagnosis and treatment based on the
specific changes of this disorder for the individual.
The present study’s objective was to compare isometric muscle
strength between painful and non painful shoulder and verify
the relation of shoulder pain and disability with isometric muscle
strength and level of kinesiophobia in individuals with symptoms of the subacromial impingement syndrome.
METHODS
Cross-sectional observational study, including males and females
with a history of unilateral shoulder pain and who tested positive for at least three of the following subacromial impingement
tests: Hawkins-Kennedy, Neer, Empty Can, painful arch and resistance to external rotation. Positive results on these tests were
considered indicative of subacromial impingement diagnostic
symptoms14.
The individuals excluded from the study were those who had a history of shoulder dislocation, glenohumeral joint instability, shoulder complex fracture, tendinous and/or ligamentous injury or total rupture in the upper limbs, carpal tunnel syndrome, systemic
diseases, and who were undergoing physiotherapeutic treatment.
The study participants were selected for convenience. The initial
screening was done through the referral guides received at the
physiotherapy school clinic of the UNIFAFIBE University Center, in addition, the researchers announced the research in electronic media and posters. Those with potential for inclusion were
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scheduled to attend the school clinic, where they were evaluated
and clarified about the stages and objectives of the research. All
individuals who agreed to participate in the research signed the
Free and Informed Consent Term (FICT).
Through the evaluation form, the data of pain prevalence, pain
intensity, involved shoulder and diagnostic hypothesis were collected. The Shoulder Pain and Disability Index (SPADI - BRASIL) was used to evaluate shoulder pain and disability.
SPADI presents 13 items distributed in a pain subscale with five
items and disability with eight items, with each item scored from
zero to 10 points. The final questionnaire score and the scores
obtained separately for each domain are converted into percentages for values ranging from zero to 100, the highest score indicating the worst condition of shoulder disorder15. The TAMPA
scale was used for the evaluation of kinesiophobia, containing 17
questions that assess pain, intensity and symptoms. The minimum score is 17 and the maximum is 68 points; the higher the
score, the higher the level of kinesiophobia16.
After initial evaluation, the volunteers were submitted to the assessment of the shoulder’s isometric muscle strength, with the
help of the manual Hand-Held Dynamometer (HHD), Lafayette, model 01165.
Before and after the muscle strength measurements, the report of
pain was measured using the visual analog scale (VAS). The VAS is
considered a reliable and validated measure, and the evaluation is based on the individual’s report, represented with numbers from zero
to 10, with zero being no pain and 10 the worst possible pain17,18.
The movements for the muscle strength evaluation were: flexion,
extension, abduction and external and internal rotation of the
shoulder.
The “make test” format was used for measurements during the
tests: the examiner keeps the dynamometer stopped while the
volunteer performs the specific movement of each test against
the apparatus, producing muscle strength in isometric contraction at specific amplitudes described below, generating greater
torque capacity in accordance with the rule of length - muscle
tension of each individual19.
During all movements a rigid band was used as a resistance method for the execution of isometric contraction.
To measure muscle strength in the movement of shoulder flexion, the volunteer sat with the shoulder flexed at 90º, elbow
stretched, neutral wrist, with the HHD in the distal region of the
humerus involved by the rigid band attached to the chair.
To evaluate the movement of shoulder extension, the volunteer
sat with the upper limb set aside the body, elbow stretched, neutral wrist, with the HHD between a wall and the posterior distal
region of the humerus.
For the abduction movement, the volunteer sat with the shoulder abducted at 90º, elbow stretched, neutral fist, with the HHD in the distal region of the humerus involved by the rigid band fixed to the chair.
For the external rotation movement, the volunteer sat with the
limb set aside the body, Elbow flexed at 90º, neutral fist, with the
HHD positioned on the fist involved by the rigid band attached
to the chair.
For the internal rotation of the shoulder, the volunteer sat with
the limb set aside the body, elbow flexed at 90º, neutral fist, with
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the HHD positioned on the fist involved by the band attached
to a backrest.
The strength measurement unit used was kilograms (kg). The
instrument was programmed with a pressure threshold to trigger
the measurement of strength at 5 kg, thus, the measurement was
only initiated after expressive muscle activity.
Each movement was performed three times with isometric contraction maintained for 5s against the resistance of the rigid band
that was involved in the device, 30s rest interval between the
series, considering that the shorter rest interval between measurements could cause fatigue and thus influence the reliability of
the measurement19.
During the intervals the participant was questioned in regard
to the intensity of pain and their capacity to continue with the
measurements. The verbal command with the intent of stimulating the peak of maximum strength was given during the whole
measurement. At the end of each movement, the obtained result
was recorded by the evaluator for the posterior data analysis.
Statistical analysis
Both results extracted from the questionnaires, scales and tests
were previously evaluated. For the comparison values between
painful and non painful shoulder, the dependent t test was used,
in which will be presented the Confidence interval, difference
between the means, evidence of significant difference - p<0.05
and the size of the difference effect: smaller than 5 - moderate
effect size; larger than 5 - large effect size.
In order to verify the relationship between the variables, the Pearson’s
correlation test was used. All statistical analyzes were performed using
the Statistical Package for the Social Sciences (SPSS- 20.0) program.
The sample size was calculated through post hoc analysis using the
G-Power software version 3.1. The Power of the test was 67%.
RESULTS
Twenty individuals participated in the study, 12 males and 8
females, mean age of 41.5±6.7 years old, weight 76.2±11 kg,
Table 1. General sample characteristics
Variables

Mean

SD

Age (years)

41.5

6.7

Weight (kg)

76.2

11

Height (cm)

162.3

9.5

Time of pain (months)

33.5

4.4

SD = standard deviation
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height 162.3±9.5cm and time of pain in months 33.5±4.4 (Table 1). Of the 20 participants, 19 were right-handed and 1 left-handed. Regarding the painful shoulder, 18 reported pain in the
right side and 2 in the left side. 19 participants presented pain
in the dominant upper limb and only 1 presented pain in the
non-dominant upper limb.
The professions of the participants were: 5 (25%) student, 3
(15%) retired, 2 (10%) stay at home, 2 (10%) salesman, 2 (10%)
futsal athlete, 1 (5%) driver, 1 (5%) supervisor, 1 (5%) teacher, 1
(5%) health agent, 1 (5%) clerk and 1 (5%) construction worker.
In the evaluation of pain intensity pre and postmensurations of
isometric muscle strength, performed through the VAS, initially
10 (50%) participants reported pain in the symptomatic limb
≤4 and 10 (50%) reported pain >4. After the execution of the
tests, 4 (20%) participants reported pain ≤4 and the remaining
16 reported pain >4.
In the shoulder pain and disability evaluation that was performed through the SPADI - BRAZIL questionnaire, the individuals presented a pain score of 32.5±5.7, a disability score of
59.2±8.6 and a total of 41.3±7.8. The total kinesiophobia score,
measured through the TAMPA scale, was 42.2±8.66.
The correlation analysis demonstrated a significant negative relationship between the SPADI-total value and isometric muscle strength of shoulder flexors (r= -0.51; p=0.02) and internal shoulder rotators (r= -0.58; p=0.06), as well as a significant positive relationship
between SPADI-total and kinesiophobia level (r= 0.60; p=0.02);
The comparison values of isometric muscle strength between the
symptomatic and asymptomatic side are presented in Table 2.
DISCUSSION
The present study’s results showed significant reduction of isometric muscle strength in all glenohumeral movements of the painful
shoulder in comparison to the non painful shoulder, with less evidence of significant difference in shoulder extension movement.
In addition to that, a significant negative relationship between
SPADI-total values and isometric muscle strength in the flexion
movement and internal rotation of the shoulder, as well as a positive relationship between SPADI-total and kinesiophobia level
were also demonstrated.
The participants in this study presented symptoms of SIS, confirming the hypothesis of diagnosis through the positive result of
at least three out of five special subacromial impingement tests,
as described by the study14.
The study20 evaluated whether the extent of rotator cuff injury in
patients with SIS influenced shoulder muscle strength. Initially, the

Table 2. Values of the isometric muscle strength comparison between symptomatic and asymptomatic sides. Data presented in mean, standard
deviation, mean difference between the sides (95% CI) and r effect size
Movements

Symptomatic side

Asymptomatic side

Average difference between the sides (95% CI)

r effect size

Flexion

13.2 (4.52)

Extension

11.3 (4.35)

16.2 (5.61)

-3 (-4.42; -1.49)

0.7*

13.4 (4.26)

-2.1 (-2.13; -.01)

Abduction

0.4*

11.3 (4.18)

15.0 (4.43)

- 3.7 (-5.04; -2.14)

0.8*

External rotation

12.3 (4.67)

14.5 (5.30)

-2.2 (-1.88; -.47)

0.6*

Internal rotation

8.6 (2.91)

10.3 (3.44)

-1.7 (-2.72; -.73)

0.6*

* Evidence of significant difference – p<0.05; CI = confidence interval
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muscle strength of the individuals was measured and after by arthroscopic evaluation checking the extent of the lesions.
The authors observed that the intense weakness in muscle strength in the abduction, flexion and external rotation movements
of the shoulder were directly proportional to the extent of the
rotator cuff injury.
It is not possible to infer that the decrease in muscle strength in
the individuals of the present study may have occurred due to the
presence of muscle injury, because this variable was not measured.
The assessment of isometric muscle strength was performed with
the manual dynamometer, being stabilized by a rigid band, thus
resulting in greater reliability of measures.
The study21 observed a significant reduction of the isometric
muscle strength of lateral rotation and shoulder abduction, however, this reduction was not representative in the internal rotation of patients with SIS.
In any case, the assessments were made using the manual isokinetic
dynamometer, being manually stabilized, therefore leading to a questioning of the reliability of its measurements, because in this method
the equipment can suffer oscillations that alter the strength resultant.
The results of the present study demonstrated a reduction in isometric muscle strength in all movements of the shoulder on the
symptomatic side, with emphasis on the abduction movement. The
study22 also observed a decrease in strength of the scapular muscles
and symptomatic shoulder flexors and abductors in individuals with
SIS, showing a significant decrease in abduction strength.
These findings, in general, could be explained by the study23,
which suggested, through electromyography, that individuals
with SIS present in the symptomatic limb an alteration of neuromuscular activation of the thoracic and glenohumeral scapulae,
which may lead to a deficit of muscle function that would justify
the reduction in strength.
It’s believed that the muscle strength showed a reduction in the
symptomatic side in relation to the asymptomatic side due to
the presence of shoulder pain. In this context, the study24 verified
whether pain inhibition in individuals with SIS could contribute to increasing the muscle strength. They initially measured
glenohumeral muscle strength with the isokinetic dynamometer.
Right after that, all individuals received subacromial injection of
lidocaine and bupivacaine, and after 5 minutes the sequence of
strength tests was repeated.
Inhibition of pain contributes significantly to the increase of
muscular strength, being that 93% of individuals show an increase in muscular strength for the movement of abduction and
79% for the movement of external rotation of the shoulder.
It was possible to observe that the index of shoulder pain and disability, measured by the SPADI-total score, presented a significant
negative relation with isometric muscle strength in the movements
of flexion and internal rotation, that is, the higher the index of
pain and disability, the lower was the isometric muscle strength of
the respective muscle groups in action during the movements of
flexion and internal rotation.
The isometric measures of shoulder rotation provide reliable parameters on the functional integrity of the rotator cuff muscles,
in addition to that, the measures of isometric rotation strength,
when reduced, were predictive of shoulder disability25. The stu-
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dy22 correlated the isokinetic shoulder muscle strength and pain,
suggesting that the cause of scapular and rotator cuff muscles
weakness is directly linked to the presence of symptoms.
The present study’s results cannot affirm relation of causality between muscle weakness and shoulder pain and disability.
Another finding was the positive relation of the pain and disability index with the kinesiophobia score, suggesting that the
higher the index of SPADI-total, the higher was the TAMPA
score. The individuals that reported a high index of pain and disability may present higher expectations of intensified symptoms
during the limb movement, being that one of the explanations of
high degrees of kinesiophobia26,27.
In the same context, it should be taken into account that the sample in general presented high pain time. Current studies have found
that pain experienced over a prolonged period may lead to the fear
of moving the affected limb in order to prevent relapses or further
injury, limiting their perceived maximum physical capacity28-30.
One of the study’s limitations was the small sample size. Another
limitation was not having carried out a comparison taking into
account the time of symptoms. For this reason, it’s suggested that
other studies be conducted taking these limitations into consideration.
CONCLUSION
The individuals with symptoms of unilateral SIS presented a significant reduction of isometric muscle strength in all movements
of the glenohumeral joint when compared to the asymptomatic
side. There was a significant negative relation of pain and disability with isometric muscle strength of the shoulder and a significant positive relation with the kinesiophobia score.
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ABSTRACT
BACKGROUND AND OBJECTIVES: Low back pain is a
non-motor symptom commonly reported by individuals with
Parkinson’s disease. The aim of this study was to identify the prevalence of low back pain and its characteristics in individuals
with Parkinson disease from a specialized treatment center.
METHODS: Individuals with idiopathic Parkinson’s disease
answered a questionnaire for the assessment of clinical parameters and associated pain symptoms. Pain intensity was assessed
using the visual analog scale.
RESULTS: One hundred and twenty-three patients with mean
age 68.1±11.8 years, and disease duration of 7.0±4.9 years, answered the questionnaire. Pain was reported by 102 (82.9%)
patients: 71 (57.7%) had low back pain and 31 (25.2%) had
pain in other body segments. There was no difference in age,
education, time of Parkinson’s disease symptoms and diagnosis
when comparing individuals with and without pain, as well as
individuals with pain in other segments and low back pain. The
group with low back pain had pain in a greater number of body
segments in addition to the lumbar region, with longer duration
of this symptom and more frequent use of analgesic drugs. In the
low back pain group, women had greater pain intensity.
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CONCLUSION: The results show the high prevalence of pain
in individuals with Parkinson’s disease, specifically low back pain.
Keywords: Low back pain, Pain, Parkinson’s disease, Prevalence.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A dor lombar é um sintoma
não motor comumente relatado por indivíduos com doença de
Parkinson. O objetivo deste estudo foi identificar a prevalência
de dor lombar e suas características em indivíduos com doença
de Parkinson em um centro de tratamento especializado.
MÉTODOS: Indivíduos com doença de Parkinson idiopática
responderam a um questionário para a avaliação de parâmetros
clínicos e sintomas de dor associados. A intensidade da dor foi
avaliada utilizando a escala analógica visual.
RESULTADOS: Cento e vinte e três pacientes com idade média
de 68,1±11,8 anos e duração média da doença de 7,0±4,9 anos
responderam o questionário. A dor foi relatada por 102 (82,9%)
pacientes: 71 (57,7%) com dor lombar e 31 (25,2%) com dor
em outros segmentos corporais. Não houve diferença quanto
à idade, escolaridade, tempo de sintomas e de diagnóstico da
doença de Parkinson ao comparar os indivíduos com e sem dor,
assim como indivíduos com dor em outras regiões e dor lombar.
O grupo com dor lombar queixava-se de dor em maior número
de segmentos corporais além da região lombar, com maior tempo
de duração desse sintoma e uso mais frequente de analgésicos.
Dentre os indivíduos do grupo com dor lombar, as mulheres
apresentavam maior intensidade da dor.
CONCLUSÃO: Os resultados mostraram alta prevalência da
dor em indivíduos com doença de Parkinson, especificamente
da dor lombar.
Descritores: Doença de Parkinson, Dor, Dor lombar, Prevalência.
INTRODUCTION
Pain is one of the most common non-motor symptoms of Parkinson’s disease (PD) and its rate of prevalence is between 40 and
85%1-4. The great range of the prevalence rates is justified by the
variety of research designs and pain questionnaires that are used,
as well as the different kinds of pain evaluated2.
According to the study5, pain in PD can be classified as dystonic, radicular/neuropathic, central neuropathic, related to akathisia and musculoskeletal. Pain of musculoskeletal origin is one
of the most common3 and its occurrence is reported by up to
70% of patients4. The patients usually present pain symptoms in
different segments of the body, like pain in the shoulder resul-
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ting from adhesive capsulitis and joint pain in lower extremities
(LE)5,6. The lumbar region is one of the segments of the body
that are more affected and individuals with PD present higher
rates of constant low back pain (LBP) of musculoskeletal origin
when compared to individuals of the control group6-8. Patients
commonly report pain, muscular tension or stiffness located below the costal margin and above gluteal fold, associated or not
with pain in the LE9.
LBP is classified as specific when symptoms are caused by a
defined physiopathological mechanism, like disc herniation
and fracture; or non-specific, that is, without a well-defined
etiology, being the most common and representing approximately 90% of likely LBP9 occurrences. In PD, the progression of the disease results in axial skeletal abnormalities such
as scoliosis10, excessive neck flexion (dropped head)11, trunk
flexion (camptocormia)12 and Pisa’s syndrome13, which may
increase the risk of LBP. The intensity of LBP is associated
with the severity of the PD motor signs and the more advanced stage of the disease8.
LBP presents multifactorial impact and, besides the pain itself, it has wider consequences, like limitations in activity,
participation restrictions, overload of caregivers, use of medical assistance resources and financial charges14. Despite its
prevalence in patients with PD, the studies that address this
phenomenon are sparse6-8,15. The objective of this study was to
verify the prevalence of PD and its characteristics in patients
with LBP that attend a specialized center in Belo Horizonte.
METHODS
This is an observational study developed at the Neurology Outpatient Clinic of the Medical Specialties Center of the Santa
Casa de Belo Horizonte. The convenience sample, obtained in
the period from March 2017 to May 2018, consisted of individuals with idiopathic PD diagnosis, according to the clinical
diagnostic criteria of the United Kingdom Parkinson’s Disease
Society Brain Bank16. The individuals had to be able to understand and answer the clinical and sociodemographic questionnaire and sign the Free and Informed Consent Term (FICT).
Patients that had significant orthopedic compromises in the LE,
surgery and/or fracture in the lumbar spine and pain caused by
cancer were not included. The visual analog scale (VAS) was used
for measuring the intensity of pain, whose score varies from zero
to 10 points, according to the patient’s report17.
The patients were divided in the following groups: NPG – no
pain group; PG - group with pain that was subdivided into
LBPG - group with LBP and NLBPG - group without LBP,
but with pain in other body segments.
This study was approved by the Research Ethics Committee of the Universidade Federal de Minas Gerais (CAAE
60936016.3.0000.5149) and the Santa Casa de Belo Horizonte (60936016.3.3001.5138).
Statistical analysis
Descriptive statistics was used to describe the variables. The
one factor ANOVA was used for the comparison of age, schoo-
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ling, time of symptoms and PD diagnosis between the groups.
The Chi-square or Fisher’s Exact tests were used to compare
qualitative variables. The T test for independent samples or
Mann-Whitney test were used to compare the quantitative variables. The tests were selected according to the distribution of
variables previously evaluated by the Shapiro-Wilk test. The
Spearman correlation coefficient was used to correlate the scores obtained from the VAS with age, time of symptoms and PD
diagnosis. The statistical software used was the SPSS (version
21.0), considering p<0.05 as the significance level.
RESULTS
One hundred and twenty-three patients, 75 men and 48 women, with mean age of 68.1±11.8 years old and mean PD
time of 7.0±4.9 years answered the questionnaire. Only 21
(17.1%) had no complaints of pain. The mean and standard deviation of age were 70.7±13.4 years old for NPG and
67.6±11.4 years for PG. In both groups, there was a predominance of males (61.9% of NPG and 60.7% of PG). The
average educational level, determined by the totality of years
studied, was 4.7±2.7 and 5.7±3.9 years for NPG and PG,
respectively. Most of the individuals were retired. No statistically significant differences were found for sociodemographic
variables when comparing NPG and PG patients. Regarding
clinical characteristics, it was observed that the mean time of
symptoms and diagnosis of PD was 5.8±3.9 and 5.5±3.8 years
for NPG and 8.3±5.2 and 7.3±5.1 years for PG, respectively.
The use of levodopa was reported by 95% of the patients in
both groups. There was no difference for the use of entacapone and amantadine, but the use of pramipexol was higher for
PG in relation to NPG (51 versus 28.6%, p=0.023). There
was no difference regarding the prevalence of associated diseases in NPG and PG: neuropsychiatric alterations (57.1%
x 47.1%), hypertension (42.9 x 49%), heart diseases (28.6
x 20.6%), diabetes (14.3% x 13.7%), dyslipidemia (14.3 x
10.8%) and hypothyroidism (9.5 x 14.7%).
Of the 102 (82.9%) patients in the PG, 71 (57.7%) presented
pain in the lumbar region and occasionally in another region
(LBPG) and 31 (25.2%) reported pain in another body region,
with the exception of the LBP (NLBPG) (Table 1). No differences were found for age, time of symptoms and diagnosis of
PD for NLBPG and LBPG. Pain duration in years and frequency of analgesics use were higher for individuals with LBP. These patients commonly reported pain in more body segments.
Regarding LBPG, for 28 (39.4%) patients the pain started
before the diagnosis of PD. However, there was no difference in pain intensity when comparing individuals who started
having LBP before or after PD (p=0.681). There was no correlation between pain intensity and age, time of symptoms
and time of PD diagnosis. In the comparison between men
and women from this group, there was no difference in age,
education, time of symptoms and time of PD diagnosis. The
duration of pain in years was also no different between men
and women (p=0.069), but the intensity of LBP was higher in
women (female VAS: 7.1±2.7; male VAS: 5.4±3.3, p=0.014).
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Table 1. Clinical data of the patients with and without low back pain
Variables

NLBPG
(n=31)

LBPG
(n=71)

p-value

Time of PD symptoms (years)

7.7±4.7

8.5±5.4

0.652&

Time of PD diagnosis (years)

7.1±4.5

7.5±5.3

0.870&

Time of pain (years)

3.1±1.3

4.1±1.6

0.004&

Pain sites (n and %)
Head, face
Cervical spine/SE
Thoracic spine/ abdominal region
LE

7 (22.6)
11 (35.5)
4 (12.9)
22 (71)

5 (7.0)
35 (49.3)
6 (8.5)
41 (57.7)

0.041*
0.197
0.487
0.206

Number of regions with pain; median (min - max)
One region (n and %)
Two regions (n and %)
Three regions (n and %)
Four or more regions (n and %)

1 (1-4)
18 (58.1)
10 (32.3)
3 (6.5)
1 (3.2)

2 (1-4)
19 (26.8)
19 (26.9)
17 (23.9)
16 (22.5)

<0.001&

Analgesic (yes) (n and %)

4 (12.9)

46 (64.8)

0.003*

Pain intensity

6.0±2.0

6.1±3.1

0.243&

NLBPG = individuals with pain, with the exception of LBP; LBPG = individuals
with LBP; PD = Parkinson’s disease; SE = superior extremities; LE = lower
extremities; data presented as mean±standard deviation, absolute value, median (minimum-maximum). #Test T for independent samples. &Mann-Whitney
test. *Fisher’s Exact test. Chi-square test for other comparisons. Values in
bold (p<0.05).

DISCUSSION
The study sample consisted of elderly individuals, mainly males,
compatible with the results of systematic reviews that show the
increased prevalence18 and incidence of PD with aging, in addition to higher incidence in men when compared to women for
the age group of 60 to 79 years old19. There was a high prevalence
of pain and specifically of LBP in individuals with PD, corroborating other findings in the literature1,4,6-8,15,20,21.
Although pain is a highly prevalent symptom in PD, much information is still inconclusive. It’s suggested that muscular rigidity, the prolonged permanence in asymmetric postures or in
flexion and osteoporosis are factors that can possibly contribute
to the high prevalence of LBP in patients with PD22. Study7 showed that the group of patients with LBP obtained higher scores
for the items of tremor of the Unified Parkinson Disease Rating
Scale, but no statistically significant difference was found.
These same authors proposed that the axial skeletal abnormalities that occur with the progression of the disease may
emerge as independent risk factors for the development of
LBP, establishing a close relationship between chronic LBP
and flexion posture7. Postural changes can cause LBP through
different mechanisms, including impact, abnormal load or
stress on muscles and ligaments, as well as on joint facets and
intervertebral discs7.
The results did not point to differences for age, time of symptoms and time of PD diagnosis between PG and NPG, just as
there was no association between these variables and the intensity of pain, which is in line with other studies’ findings20. The
study8 identified that in patients with chronic LBP, the intensity
of pain is associated with more advanced stages of PD, the higher
severity of signs and symptoms evaluated by the subsection III of
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the Unified Parkinson Disease Rating Scale, as well as with the
akinetic-rigid phenotype8.
The radiographic exams of the lumbar spine revealed high prevalence of arthrosis and spondylolisthesis in patients with PD
and LBP. These exams also determined that the lateralization of
scoliosis and the PD symptoms were significantly correlated8.
Another study23 identified that the motor function stage, motor
complications such as dyskinesia and wearing-off deterioration,
flexion posture with diminishing lumbar lordosis and lumbar
range of motion are factors that intensify LBP.
In the present study, the use of analgesics was higher in patients
of LBPG when compared to the patients of NLBPG. A reason
for this difference may be that these individuals had complaints
of pain symptoms in a higher number of body segments besides LBP. Studies show rates from 34%4 to more than 50%1 of
patients using drug treatments. However, a study4 showed that
50% of patients did not receive any intervention for the treatment of pain. These data show the importance of the diagnosis
of pain in PD and adequate therapeutic management, avoiding
the indiscriminate use of drugs.
Contrary to the results of the study7, this study showed that the
use of pramipexol, a dopaminergic agonist, was higher in PG
patients. Although information on the relationship between the
antiparkinsonian drug and symptoms of pain is inconclusive, the
progression of motor alterations, such as rigidity, can influence
pain symptoms of musculoskeletal origin7. In addition, this drug
is indicated for the treatment of the restless legs syndrome (RLS).
RLS features unpleasant sensations, like dysesthesia or paresthesia, commonly in the LE, which can occur when the individual
is awake and mainly during rest. RLS has been associated with
symptoms of pain, favoring the occurrence of depression, compromising the quality of life of patients with PD3. These two
reasons could explain, in part, this result, indicating that patients
with pain may present greater severity of the motor signs and
non-motor symptoms of PD in the evaluated sample. Future studies are needed for a more detailed evaluation.
Although there was no difference regarding the distribution of
sex between PG and NPG, the present findings showed that,
among the individuals of LBPG, women reported higher intensity of pain. Differently, authors observed that being female was a
significant predictive factor for pain in PD4. Another study24 observed higher frequency of this non motor symptom in women.
A higher risk for the development of pain was reported in female patients with PD, in patients with more severe parkinsonian
symptoms, and in individuals with PD associated with motor
complications and depression25,26. Nonetheless, these factors
were not assessed in the present study. A higher mean time of
pain was observed for LBPG, with approximately 40% of patients first having symptoms before the disease was diagnosed.
These results are in line with other studies that show that non-motor symptoms can precede motor alterations and the diagnosis of PD, characterizing the prodromal phase of the disease27.
Pain is commonly reported by individuals with PD and efforts
have been made to investigate this symptom, however, there are
few studies evaluating this symptom in the Brazilian population
and there are no reports regarding LBP28,29. Despite the present
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study’s limitations, as not having results on the type of pain and
the specific clinical parameters of LBP, the present findings indicated the necessity for a routine evaluation of LBP in individuals with PD, in order to allow for a therapeutic assistance that
is adequate to the demands of this population. The drugs and
a specific physiotherapy program may reduce LBP and the associated disability, diminishing their long term consequences23.
Additionally, the usage of antiparkinsonian drugs, prevention
and treatment of osteoporosis, besides the practice of therapeutic
exercises for the management of the torso posture and mobility
of the lumbar are indicated for the management of LBP in individuals with PD23. Such interventions should be multidisciplinary, integrating a group of therapeutic cares and techniques30,31.
These results are in line with the literature, reinforcing the importance of investigating and comprehending the mechanisms
relevant to this non motor symptom and its consequences in
functionality and quality of life of this specific group of patients.
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The study pointed to a high prevalence of pain in individuals
with PD, specially LBP, which has higher duration and more
need for analgesics, also taking into account that women presented higher intensity of pain.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Chronic pain is one of
the main problems arising from the aging process. It may be related to multiple physical and even psychosocial causes, influencing quality of life and well-being of the elderly, especially those
living in long-term care facilities. The objective of this study was
to evaluate the prevalence of chronic pain and related factors in
institutionalized elderly.
METHODS: Cross-sectional population-based study, carried out
with 125 elderly individuals living in long-term care facilities. Data
collection was carried out through an interview with a structured
questionnaire, investigating, in addition to the presence of chronic
pain, sociodemographic aspects, health conditions, subjective self-rated health, cognitive status, basic activities of daily life, risk of
sarcopenia and presence of depressive symptoms.
RESULTS: The sample consisted of 125 elderly people with
78.20±9.10 years old, of whom 64% were women. The prevalence
of chronic pain in the population was 44%, and the factors related
to it were the presence of rheumatic disease (p=0.000), low back
pain (p=0.003), the use of polypharmacy (p=0.018) and being dependent when performing basic activities of daily living (p=0.029).
CONCLUSION: The factors related to chronic pain in institutionalized elderly people were rheumatic disease, low back pain,
polypharmacy and dependence to perform basic activities of
daily living.
Keywords: Aged, Chronic pain, Health of the elderly, Health
profile, Homes for the aged.

JUSTIFICATIVA E OBJETIVOS: A dor crônica é um dos
principais problemas devidos ao envelhecimento. Está relacionada a múltiplas causas físicas e psicossociais, influenciando a
qualidade de vida dos idosos, especialmente aqueles que vivem
em instituições de longa permanência. O objetivo deste estudo
foi avaliar a prevalência de dor crônica e fatores relacionados em
idosos institucionalizados.
MÉTODOS: Estudo transversal de base populacional, realizado
com 125 idosos residentes em instituições de longa permanência.
A coleta de dados foi realizada por meio de entrevista com questionário estruturado para coletar informações sobre dor crônica,
aspectos sociodemográficos, condições de saúde, autoavaliação
subjetiva de saúde, estado cognitivo, atividades básicas de vida
diária, risco de sarcopenia e presença de sintomas depressivos.
RESULTADOS: Foram incluídos 125 idosos com média de idade de 78,20±9,10 anos, sendo 64% mulheres. A prevalência de
dor crônica foi de 44%, sendo que os fatores a ela relacionados
foram a presença de doença reumática (p=0,000), de lombalgia
(p=0,003), de polifarmácia (p=0,018) e ser dependente para realizar as atividades básicas de vida diária (p=0,029).
CONCLUSÃO: Os fatores relacionados à dor crônica nos idosos
institucionalizados foram a doença reumática, lombalgia, polifarmácia e dependência para realizar as atividades básicas de vida diária.
Descritores: Dor crônica, Idoso, Instituição de longa permanência para idosos, Perfil de saúde, Saúde do idoso.
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INTRODUCTION
Increasing longevity is an achievement, however, human aging
can bring limiting complications, like chronic pain (CP), which
can last for months or years and is generally related to chronic-
degenerative disease1. Institutionalizing can be considered as an
aggravating factor for the perception of pain in the elderly, negatively influencing their well-being, besides generating social
and physical limitations2. Literature notes that the prevalence
of CP in elderly living in the community reaches almost 30%,
especially in inactive women3. In those living in long term care
institutions (LTCI), this number can reach almost 60%, affecting mainly the inferior limbs and lumbar spine4. When not
controlled, CP can cause negative impacts over an individual’s
health, such as stiffness, immobility, psychosomatic and sleep
alterations, loss of autonomy, functionality and independence,
as well as difficulties or impossibility to perform activities of
daily living (ADL)5,6. Regardless of the environment in which
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the elderly individual is located, CP is an existing condition,
but it still requires further studies, especially in the context of
LTCI, where, indirectly, individuals reside isolated from society.
The objective of this study was to evaluate the prevalence of CP
and related factors in institutionalized elderly.
METHODS
Cross sectional, population based, analytical study that is part of
a project called “Padrões de envelhecimento e longevidade: aspectos
biológicos, educacionais e psicossociais de idosos institucionalizados”
(PROCAD - Patterns of aging and longevity: biological, educational and psychosocial aspects of institutionalized elderly people) developed by the Human Aging Post-graduate Program of
the Universidade de Passo Fundo7,8. The study was conducted in
the towns of Passo Fundo/RS, Bento Gonçalves and Carazinho.
This study followed the recommendations of the STROBE protocol, translated and validated for Portuguese language, Brazilian
version9.
For the sample calculation the “n=Z2.p.(1-p)/e2” formula was
used, in which ‘’n’’ corresponds to the desired sample size, ‘’Z”
corresponds to the acceptable mean value deviation in order to
reach the desired level of confidence, ‘’p’’ corresponds to the expected proportion having adopted the value of 58.1%, taking
into account the results of the study4, and ‘’e’’ corresponds to
the admitted margin of error. Thus, the sample size required to
meet the objective of this study would be approximately 374
individuals.
The inclusion criteria were individuals of both sexes, aged 60
or over and living in LTCI on a full-time basis. The exclusion
criteria were individuals with cognitive decline, oncologic diseases, acute neurodegenerative diseases, unable to verbalize and/or
communicate with the research team, restricted to bed or wheelchair, or who were hospitalized on the day of the interview.
All individuals signed the Free and Informed Consent Term
(FICT) after previous explanation and clarification of doubt.
The period for data collection was between December 2016 and
July 2018. The data collection procedure and the elaboration of
the data collection tool from this study were described previously7,8. Sociodemographic and health data was included in a questionnaire prepared by the authors, in which age, gender, color,
schooling, marital status, visitation of family members and/or
friends, and presence of health conditions were registered.
The study’s dependent variable, CP, was evaluated by the question: “in the last 6 months, have you had any complaints about
CP”? The individuals should have answered “yes” or “no”.
Cognitive state was evaluated through the Mental State Mini-Exam, which is able to evaluate temporal and spatial orientation,
attention, calculus resolution, memorization and remembering
words, form of language and visual-constructive practice10,11.
The final scores are adjusted by education level, in which scores
less than 13 are designated for illiterates, 18 points for 1 to
8 years of study and 26 points for 9 or more years of study
indicate cognitive decline11. Individuals that didn’t reach the
minimum score for their education level were excluded from
the study.
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Frailty was assessed through the Frailty Phenotype12, which involves five criteria: non-intentional loss of weight in the last 12
months, fatigue, manual gripping strength, gait speed and level
of physical activity. The first two are expressed through the individual self-report. The manual gripping strength was measured
by manual dynamometry using the Kratos® dynamometer, whose
specificities and procedures have already been described13. The
gait speed was measured by the 4 meters gait speed test14. The level of physical activity was not evaluated because the elderly lived
in a LTCI, and the appropriate International Physical Activity
Questionnaire (IPAQ) for their assessment involves criteria that
is not applicable in this population. In the end, the elderly that
scored in one or two criteria were considered pre-frails and the
ones that scored in three or four criteria were considered frail12.
The risk of sarcopenia was assessed by the SARC-F questionnaire, which involves criteria related to strength, walking, getting
up from a chair, going up stairs and occurrence of falls. There is
a risk of sarcopenia in individuals who achieve a score of four or
more points15,16.
Self-assessment of health was obtained through the question “how
do you assess your health at the present time”? Positive health self-perception was classified into very good and good, and negative
health self-perception into regular, bad and very bad.
The Katz Index was applied to classify the level of functional
dependence or independence related to six daily life activities
of the elderly17. Its score ranges from zero to six, in which zero
represents independence for all six functions and six represents
dependence in all six functions.
The Geriatric Depression Scale (GDS) is an indicator used clinically to detect suggestive signs of depression in the elderly and
its level of severity. It comprises 15 questions in Portuguese with
negative/affirmative answers. The final score varies from zero to
15 points, and the biggest score, or equal to 6 points, suggests
the presence of depressive symptoms18,19.
This study was approved by the Human Research Ethics Committee of the Universidade de Passo Fundo under opinion number
2.097.278, and is in accordance with the Resolution 466/2012
guidelines of the National Health Council, which states the regulatory norms and ethical aspects of research involving human
beings, as well as the Declaration of Helsinki.
Statistical analysis
The data was coded and stored in a statistical software data base.
For the sample characterization, the descriptive statistic was performed. The Chi-square test verified the relation between the
qualitative variables, using Pearson’s relation. The adopted level
of significance was 5%.
RESULTS
The study population consisted of 479 elderly individuals. Based on inclusion and exclusion criteria, 125 elderly were included, with ages ranging from 60 to 100 years and mean age of
78.20±9.10 years old. 346 were excluded because they presented
cognitive decline and 4 because they were hospitalized on the
day of data collection.
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Table 1. Factors related to chronic pain in institutionalized elderly.
Variables

Chronic pain
Yes (%)

No (%)

60-79

41.7

58.3

80 or more

46.2

53.8

Male

37.8

62.2

Female

47.5

52.5

White

46.0

57.0

Other

27.3

72.7

Age (years)

0.614

Sex

0.293

Skin color

0.232

Marital status

0.844

Partner

41.7

58.3

No partner

44.6

55.4

Education level

0.235

Illiterate

66.7

33.3

1 to 8 years of study

42.3

57.7

9 or more years of study

37.5

62.5

Yes

42.3

57.7

No

54.5

45.5

Yes

53.2

46.8

No

39.1

60.9

Yes

55.6

44.4

No

28.0

72.0

Yes

50.5

49.5

No

24.0

76.0

Yes

76.0

24.0

No

36.0

64.0

Pre-frail

37.5

62.5

Frail

56.5

43.5

Yes

56.3

43.8

No

38.2

61.8

Independent

30.2

69.8

Dependent

50.6

49.4

Negative (very bad/bad/
regular)

53.1

46.9

Positive (very good/good)

37.8

62.2

Receives visits from relatives

0.436

Falls in the last year

0.135

Low back pain

0.003*

Use of polypharmacy

0.018*

Rheumatic pain

0.000*

Frailty

0.121

Risk of sarcopenia

0.055

Activities of daily life

0.029*

Health self-assessment

0.096

Depressive symptoms

0.465

Yes

48.1

51.9

No

41.4

58.6

*p<0.05.
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p-value

The majority of the sample was composed of women, over 80
years old, white, without partner, with one to eight years of study
and that received visits from relatives. The main health problems
reported were the use of polypharmacy and back pain, respectively. Most of them had pre-frailty and were dependent when
performing ADL, had no risk of sarcopenia, presented a positive
health self-assessment and had no depressive symptoms. The prevalence of CP was 44% in the studied sample. Table 1 shows the
relationship between CP and the independent variables.
The factors related to CP in institutionalized elderly were the
presence of back pain, use of polypharmacy, presence of rheumatic disease and functional dependence to perform ADL.
DISCUSSION
An expressive prevalence of elderly individuals with CP was found, which is in accordance with other studies2,7,8,20. This research
was based in a study that showed bigger prevalence of CP in
institutionalized elderly individuals in relation to their peers in
the community21. In general, CP that affects the elderly has an
osteomyoarticular origin22, resulting in disability and undermining the health of this population23.
A Brazilian study that investigated the prevalence of CP and associated factors in 124 institutionalized elderly people identified
that 60% had this problem, and those with 80 years old or more
had 70% more chances of having CP4. These information contrast with the present study, since a lesser prevalence of CP was
found and, as factors related to it, the presence of osteomyoarticular conditions like low back pain and rheumatic disease, the
use of polypharmacy and functional dependence for ADL. Although the size of the sample that the authors4 used was similar,
the differences found may be related to the fact that the present
study’s sample was composed of elderly with no cognitive decline, in an attempt to prevent possible biases.
Although the area where the elderly were affected by CP was not
investigated, it was found that back pain and rheumatic disease
were factors related to the dependent variable, as these are conditions that feature the occurrence of pain24,25. Data from this
study corroborates the international literature, which identified
that most of chronic pain affecting the elderly is of osteomyoarticular origin22.
According to the literature, the highest prevalence of CP in the
elderly occurs in the lumbar region26, which can be explained
by the fact that low back pain may be related to musculoskeletal changes, resulting from rheumatic or orthopedic diseases or,
even so, the aging process27, which corroborates this study’s results highlighting the association between CP and the presence
of low back pain.
Rheumatic disease was also related to CP in the studied sample,
which is in line with the study that investigated the health condition of 1.271 elderly and verified the same association28. It is
believed that this is due to aging because the chances of developing some disease of a chronic-degenerative nature increase, as in
rheumatic diseases29.
Polypharmacy, defined using five or more drugs, in a previous
study presented a relation with advanced age and the presence of
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multiple chronic diseases in the elderly30. Another study identified that polypharmacy and excessive polypharmacy are aggravating factors for the health of institutionalized elderly individuals,
being pain one of the related factors31. Such findings are in accordance with the present study.
Dependence for performing ADL was highly prevalent in the
studied sample and was assessed as related to CP. This contrasts
with a study that investigated the functional profile of elderly
residents in LTCI and did not find any association between the
variables32. On the other hand, the relation between CP and the
dependence for ADL presented in this study is based on the fact
that when an individual feels pain, there’s a tendency towards
immobility, lessening the level of activity and consequently becoming dependent.
The fact that CP was self-reported was one of the possible study’s
limitations and could have interfered in the data verifying its real
prevalence. Nevertheless, the objective of choosing to include
only elderly individuals with no cognitive decline was to mitigate
the possible biases and confusion by the participants in regard to
understanding what is CP and if they truly felt it.
Besides, the large number of elderly people excluded from the
study should also be noted, since they would not have been able
to report what they really felt regarding pain conditions. This
opens a suggestion for further researches focused on the prevalence and management of CP in elderly individuals with cognitive decline.
CONCLUSION
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The institutionalized elderly presented expressive prevalence of
CP related to rheumatic disease and low back pain, use of polypharmacy and functional dependence in performing ADL.
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Depression, anxiety and kinesiophobia in women with fibromyalgia
practitioners or not of dance
Depressão, ansiedade e cinesiofobia em mulheres com fibromialgia praticantes ou não de dança
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Fibromyalgia is defined as a chronic and diffuse pain syndrome, with greater prevalence in women aged 40 to 55 years and affects 2 to 4% of the
world population, causing physical and psychological symptoms
that decreases the quality of life of those affected. The aim of this
study was to evaluate the symptoms of depression, anxiety and
kinesiophobia in women with fibromyalgia who practice dance.
METHODS: A cross-sectional study, with a quantitative approach, in which 40 women with fibromyalgia were evaluated, 20 of
whom were dance practitioners (dance group - DG) and 20 who
were non practitioners (non-dance group - NDG). All women
responded to the Beck Depression Inventory, the Beck Anxiety
Scale and the Tampa Kinesiophobia Scale.
RESULTS: The average depression scores were considered mild
for the dance group and moderate for the non-dance group.
Anxiety was considered moderate in dance group and severe for
non-dance group. Regarding kinesiophobia, both groups had a
moderate degree, despite having differences in their scores. The
dance group obtained significantly lower results than the non-dance group for all independent variables in this study.
CONCLUSION: The symptoms of depression, anxiety and kinesiophobia showed higher values in the group of fibromyalgia
patients who did not practice dance. Thus, dance practice seems
to be associated with lesser presence of symptoms such as depression, anxiety and kinesiophobia in women with fibromyalgia.
Keywords: Dance therapy, Exercise, Fibromyalgia, Physical therapy, Rheumatology.

JUSTIFICATIVA E OBJETIVOS: A fibromialgia é definida
como uma síndrome de dor crônica e difusa, com maior prevalência em mulheres de 40 a 55 anos de idade, acometendo
de 2 a 4% da população mundial e causando sintomas físicos
e psicológicos que diminuem a qualidade de vida dos afetados.
O objetivo deste estudo foi avaliar os sintomas de depressão,
ansiedade e cinesiofobia em mulheres com fibromialgia que
praticam dança.
MÉTODOS: Trata-se de um estudo transversal, com abordagem
quantitativa, em que foram avaliadas 40 mulheres com fibromialgia, sendo 20 praticantes de dança (grupo dança - GD) e
20 que não realizavam essa prática (grupo não dança - GND).
Todas as mulheres responderam ao Beck Depression Inventory, à
Beck Anxiety Scale e à Tampa Kinesiophobia Scale.
RESULTADOS: A média dos escores de depressão foi considerada leve para o grupo dança e moderada para o grupo não dança.
A ansiedade foi considerada moderada no grupo dança e grave
para o grupo não dança. No que diz respeito à cinesiofobia ambos os grupos apresentaram grau moderado, apesar de apresentar
diferenças nos seus escores. O grupo dança obteve resultados menores do que o grupo não dança para todas as variáveis independentes desse estudo, de forma significativa.
CONCLUSÃO: Os sintomas de depressão, ansiedade e cinesiofobia apresentaram maiores valores no grupo de fibromiálgicas que não praticavam dança. Desta forma, a prática
de dança parece estar associada a menor presença de sintomas
como depressão, ansiedade e cinesiofobia em mulheres com
fibromialgia.
Descritores: Exercício, Fibromialgia, Fisioterapia, Reumatologia, Terapia através da dança.
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Fibromyalgia (FM) is defined as a syndrome that features
musculoskeletal chronic and diffuse pain throughout the
body. It presents greater prevalence in women aged 40 to
55 years old 1 and affects 2 to 4% of the world population 2.
In addition to musculoskeletal pain, FM may result in fatigue, insomnia, morning stiffness, depression and anxiety 3.
Depression is a condition that affects 300 million people
worldwide, the equivalent to 4.4% of the world’s population, having a direct impact on people’s mood 4.
FM also shows relation to anxiety, or to the group of anxiety disorders. These are characterized by feelings of an-
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xiety and fear and include the generalized anxiety disorder
(GAD), panic disorder, phobias, social anxiety, obsessive
compulsive disorder (OCD) and post-traumatic stress disorder (PTSD). These disorders affect 264 million people
worldwide, 21% of which only in the American continent 4.
Among other symptoms, the sensation of persisting pain
caused by FM may lead individuals to reduce their movements due to fear of feeling more pain. Such fact suggests
that this syndrome may be associated with kinesiophobia,
a term that defines the phobia related to performing movements or physical activity 5. These psychological symptoms
related to FM may increase the primary syndrome symptoms, like pain and disability, having a negative impact on
people’s quality of life 6.
The dancing practice has had good adherence from individuals with FM diagnosis, be it by the movement characteristics, or the visual, auditory, sensory stimulus or the
motor learning that it provides 7. Also, it can be considered
a low cost, easy access form of aerobic exercise 8. When performed as a group, dance promotes socialization and interaction among participants, besides contributing to motivation and creation of fraternal bonds. Dance may also
provide improvement of pain, of functional and cognitive
capacity, effects on mood and contribute to balance, motor
coordination, physical conditioning, proprioception and
quality of life 7,9. A systematic review evaluated the effects
of dance practice in the reduction of pain in individuals
with FM and observed that the dance programs were effective in reducing the pain scenario 8.
Nevertheless, other variables, besides pain, from individuals with FM that practice dancing compared to individuals that don’t practice dancing have not yet been assessed. It is believed that dance as a form of aerobic exercise
can promote changes in the FM symptoms, like depression, anxiety and kinesiophobia.
Thus, the aim of this study was to evaluate the symptoms
of depression, anxiety and kinesiophobia in women with
FM who practice dance in comparison to those that don’t.
METHODS
A cross sectional study whose sample consisted of 40 women with FM diagnosis, according to the American College of Rheumatology 1990’s criteria 1, distributed in two
groups. Twenty participants comprising the dance group
(DG) of the UFRN physiotherapy extension course project, entitled “DançaFibro”, which had 1h Zumba type
dace sessions twice a week. The other 20 participants were
selected through the waiting list of the UFRN physiotherapy clinic-school, diagnosed with FM and not taking part
of the dance group (NDG). All DG participants should
have been part of the group for at least three months. For
the NDG, the women with FM should not had practiced
physical exercise for the past three months.
All participants signed the Free and Informe Consent Term
(FICT) and answered a sociodemographic questionnaire
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elaborated by the researchers. The following assessment
tools were used: Beck Depression Inventory (BDI), Beck
Anxiety Inventory (BAI) and Tampa Scale for Kinesophobia (TSK). BDI is a tool used worldwide for the identification of depressive symptoms, validated for Brazil in
2012 10. It has 21 questions each with 4 alternatives, scoring from zero to 3. Depression is classified as mild (zero
to 18 points), moderate (19 to 29) and severe (30 to 62) 11.
The BAI is widely used for the evaluation of anxiety symptoms, it has 21 questions with alternatives scoring from
zero to 3. It was translated into Portuguese in 2001 12 and
classifies anxiety as mild (0 to 15 points), moderate (16 to
25) or severe (26 to 63) 11.
The TSK is composed of 17 questions with 4 alternatives
(totally disagree, partially disagree, partially agree and totally agree) scoring from 1 to 4, respectively. Questions 4,
8, 12 and 16 need to have their scores reversed to obtain
the final score. It was translated into Portuguese and validated in 2007 5. The degree of kinesophobia is classified as
mild (17 to 34 points), moderate (35 to 50) or severe (51
to 68) 11.
In the end, two participants were excluded from the study
because they could not answer the BDI, being one from
DG and one from NDG, totaling a final sample of 38 women, 19 in DG and 19 in NDG. Assessments were made
during August and November 2018.
This study was approved by the Research and Ethics Committee of the Universidade Federal do Rio Grande do Norte, FACISA (CEP/FACISA) unity, under opinion number
3.652.631.The norms of the Resolução do Conselho Nacional de Saúde 466/12 for research with humans were followed. The research was also based on the STROBE checklist
suggestions 13.
Statistical analysis
The statistical analysis was performed in the Statistical
Package for the Social Sciences (SPSS) version 20.0. Firstly, the Kolmogorov-Smirnov was applied to verify the
data distribution. As all data was considered normal, the
unpaired t test verified the differences between the groups’
means. The results were presented as mean and standard
deviation, with a level of significance of 5% (p≤0.05), with
a confidence interval of 95%.
RESULTS
The mean age of the DG participants was 50 years old,
and the NDG was 51 years old, confirming the samples’
homogeneity. In both groups the time of diagnosis varied
greatly, from 10 months to 16 years of clinical diagnosis.
The mean score for depression was 17.22 in the DG, considered mild, and 26.4 in the NDG, considered moderate.
For anxiety, the DG had a mean score of 24.3 (moderate),
while in the NDG the value reached 37 (severe). Regarding
kinesiophobia, the mean scores were 40.8 in DG and 47.7
in NDG, both considered moderate (Figures 1, e and 3).
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There was difference in all independent variables in this
study, depression, anxiety and kinesiophobia, when comparing DG and NDG. The values were considered significant when p<0.05, as shown in table 1.

Variables

DG (n=19)

NDG (n=19)

Mean ± SD

Mean ± SD

p-value

Depression

17.22 (11.3)

26.4 (11.0)

0.015*

Anxiety

24.3 (19.7)

37 (17.4)

0.043*

Kinesiophobia

40.8 (7.8)

47.7 (5.5)

0.003*

*Unpaired t Test; DG = dance group; NDG = non-dance group.

50.00

Kinesiophobia score

Table 1. Depression, anxiety and kinesiophobia scores in women with
fibromyalgia from both groups

60.00
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Figure 3. Kinesiophobia score in individuals with fibromyalgia from
both groups
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Figure 1. Depression score in individuals with fibromyalgia from both
groups
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Figure 2. Anxiety score in individuals with fibromyalgia from both
groups
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This study sough to identify the influence of the dance practice on individuals with FM concerning depression, anxiety and
kinesiophobia. According to the results found, the scores for
depression, anxiety and kinesiophobia were associated with less
intensity in the DG.
Previous studies confirmed the relation between anxiety and depression in FM. A study done in 60 individuals with FM showed
that 50% presented depressive symptoms and 88% presented
anxiety symptoms14. A study showed the relation between kinesiophobia and individuals with FM15. Thus, the association
between the present study’s independent variables, depression,
anxiety and kinesiophobia are confirmed16. However, up to the
present moment there are few studies that relate these variables
with the dance practice in individuals with FM diagnosis.
Dance programs are already widely indicated for the treatment
of depression. A review with meta-analysis was favorable to the
use of dance therapy in people suffering from depression17. A
study done in Spain obtained similar results with the improvement of depression and anxiety in women with FM submitted
to a Spanish dance program for six weeks18. Such fact corroborates the results obtained in the present study, which also assessed
better scores for the variables in the individuals practicing dance.
Group dancing has an important role in social interaction. Moreover, Moreover, being in an environment in which other people share the same problem creates a sensation of belonging and
favors the creation of a support network that stimulates personal
development and problem confrontation19. Another study done
in 2018 reports that the Zumba style of dance was effective in
the improvement of pain and functionality in women with FM20.
Zumba practitioners indicated improvement on pain, sleep and
self-esteem, as well as reported that, when they discontinued
the dancing practice, the FM symptoms worsened21. The dance
practice in this study was also Zumba and showed satisfactory
results from its practitioners.

Depression, anxiety and kinesiophobia in women with
fibromyalgia practitioners or not of dance

Although pain was not the outcome variable of this study, it is
believed that the improvement obtained in the psychological domains could influence in the better control of this symptom and,
consequently, in the functional capacity of these individuals,
which is normally reduced.
The Zumba style can be considered an aerobic exercise, due to
its characteristics of movement intensity, frequency and repetition22. A study highlighted the benefits of aerobic exercise in the
improvement of quality of life of individuals with FM, using the
Fibromyalgia Impact Questionnaire (FIQ). From the 284 participants of that study, 52.5% were using antidepressants and, after
participating in the research, the depression domain evaluated by
FIQ had a significant improvement in those that practiced aerobic
exercise23. It’s well known that physical exercise is capable of improving depressive symptoms in patients with somatic disorders,
including FM24. Cochrane reviews point out that aerobic exercise
improves physical capacity and FM symptoms and is effective in
reducing symptoms of depression25,26, in addition to its anxiolytic
effects27. Thus, the present study’s findings are in line with current
scientific literature, showing that dance, a form of aerobic exercise,
can promote significant benefits in individuals with FM.
One of the study’s limitations was the lack of a sample calculation, that would allow a larger inference of results, even though
the size of the study’s sample was not particularly small.
The selection of participants was intentional, including the women who were part of the dance group extension project from
the university. The cross-sectional design of the study does not
extrapolate the cause-effect analysis due to its non-prospective
character but allows for an on-point analysis of two groups under
different conditions. This can be reinforced in further studies,
monitoring individuals that practice dancing through a determined time and inserting a control group.
CONCLUSION
The depression, anxiety and kinesiophobia scores were lower in
GD. Therefore, the dance practice seems to have a positive influence in the symptoms of depression, anxiety and kinesiophobia in women with FM.
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ABSTRACT
BACKGROUND AND OBJECTIVES: Knee osteoarthritis is
among the leading sources of chronic disability and may lead to
depression, anxiety and pain catastrophizing, enhancing perceived pain. This study aimed at investigating the influence of pain
catastrophizing on attitudes and perception of pain, and in the
functionality of individuals with knee osteoarthritis.
METHODS: This observational study involved 18 patients,
who were assessed for weight and height, and completed the
Pain-related Catastrophizing Thoughts Scale (PCTS), Survey of
Pain Attitudes (SPA), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) and the visual analog scale
(VAS). Symptoms and disability were assessed by the Lequesne
Index, functional mobility was evaluated by the Timed Up and
Go (TUG) test. Pressure pain tolerance thresholds (PPT) were
assessed by a digital algometer.
RESULTS: Mean body mass index of the sample was classified
as obese (32,2±4,3). When split by the median of PCTS, differences were observed in most domains of SPA. Patients with
more catastrophic thoughts took longer to perform TUG and
presented more pain, joint stiffness and worse functionality
(WOMAC). Despite the tendency to report more pain (VAS)
in patients above the median score of PCTS, no differences were
observed between groups with higher or lower catastrophizing
regarding PPT. Positive and significant associations between
the Rumination factor of PCTS and WOMAC outcomes were
observed, as well as between the Hopelessness factor and TUG,
Lequesne and WOMAC.
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CONCLUSION: The higher the presence of catastrophic
thoughts, the worse the attitudes towards pain and the physical
functionality of knee osteoarthritis patients.
Keywords: Catastrophization, Knee, Osteoarthritis, Pain, Physical functional performance.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A osteoartrite do joelho está
entre as principais causas de incapacidade crônica e pode levar à
depressão, ansiedade e catastrofização, intensificando a percepção da dor. Este estudo teve como objetivo investigar a influência
da catastrofização da dor nas atitudes e na percepção da dor e a
funcionalidade de indivíduos com osteoartrite do joelho.
MÉTODOS: Dezoito pacientes foram avaliados quanto ao peso
e à estatura, e completaram a Escala de Pensamentos Catastróficos Sobre a Dor (EPCD), Inventário de Atitudes frente à Dor
(IAD), Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) e escala analógica visual (EAV). Os sintomas e
a incapacidade foram avaliados pelo Índice de Lequesne, a mobilidade funcional foi avaliada pelo teste Timed Up and Go (TUG).
Os limiares de tolerância à dor à pressão (LTDP) foram avaliados
por um algômetro digital.
RESULTADOS: A média do índice de massa corporal da amostra foi classificado como obesa (32,2±4,3). Quando divididas
pela mediana do EPCD, foram observadas diferenças na maioria
dos domínios do IAD. Pacientes com pensamentos mais catastróficos demoraram mais para realizar o TUG e apresentaram mais
dor, rigidez articular e pior funcionalidade (WOMAC). Apesar
da tendência de relatar mais dor (EAV) em pacientes acima do
escore mediano do EPCD, não foram observadas diferenças entre os grupos com maior ou menor catastrofização em relação aos
LTDP. Foram observadas associações positivas e significantes entre o fator Ruminação da EPCD e o WOMAC, bem como entre
o fator Desesperança e TUG, Lequesne e WOMAC.
CONCLUSÃO: Quanto maior a presença de pensamentos catastróficos piores as atitudes em relação à dor e funcionalidade
física dos pacientes com osteoartrite do joelho.
Descritores: Catastrofização, Desempenho físico funcional,
Dor, Osteoartrite do joelho.
INTRODUCTION
Knee osteoarthritis (OA) is a degenerative joint disease that causes pain and joint stiffness. It is among the leading sources of
chronic disability1. It is estimated that 250 million people world-

Pain, disability and catastrophizing in individuals
with knee osteoarthritis

wide have OA, a progressive, complex and multifactorial disease
that may produce chronic pain1,2. Despite total knee arthroplasty
(TKA) in many cases being the best therapeutic treatment option2, around one fourth of the patients undergoing this procedure present no pain relief or functional restoration after surgery,
without a detectable medical cause3. Besides, it is known that OA
may lead to depression, anxiety and pain catastrophizing, and
these psychosocial factors may enhance pain, even after TKA4.
Studies initiated in the 1980s on psychosocial aspects of pain
have pointed out that regardless of the medical diagnosis or degree of physical damage involved, cognitive factors such as fear
of movement (kinesiophobia), fear of being more injured, and
negative beliefs or catastrophizing, the tendency to increase the
sensation of pain and to feel hopeless in the face of it, influence
pain management, in addition to contributing to the individual’s
perception and maintenance of disability5. In addition, psychological variables, such as pain catastrophizing, are predictors of
longer hospital stay in the post-surgical period for the treatment
of knee OA3.
Because the relationship between psychosocial factors and chronic pain is multifaceted, some authors advocate an explanatory
model based on the behavioral avoidance of pain6,7. In this respect, the fear of chronic pain imposes a circular interaction between the cognitive focus of pain catastrophizing, the perception
of pain, and the fear of movement and re-injury. As a result of
this interaction, the individual distances himself from activities
and social situations, increasing the risk of developing an unhealthy lifestyle and to aggravate pain7.
Pain catastrophizing is a negative thought process that focuses
excessively on the sensations of pain, real or not, with the perception of intolerance and inability to deal with it8. Catastrophizing
is a negative cognitive-affective process that has at its base the
presence of automatic negative thoughts such as “pain is killing
me”; “if the pain continues like this I will not be able to move
on” and is an important predictor of pain-related outcomes8.
Among the main negative outcomes, the increase in physical disability9, the increase in the incidence of depression and anxiety10
and the decrease in quality of life11 are highlighted.
Catastrophic thoughts related to pain usually involve stages ranging from pessimism and the perception of inability to alleviate
the pain, to despair and constant analysis of the problem, reaching, consequently, an increase in the inability to cope with
pain6. Factors commonly associated with pain catastrophizing
are rumination, magnification and hopelessness. Rumination
involves the occurrence of negative repetitive thoughts related to
the painful experience; magnification is the expectation that pain
intensity and perception will always increase; and hopelessness
is characterized by the feeling and belief of lack of support or
ability to deal with pain12.
A mechanism by which catastrophizing can increase pain and
disability is through its effects on the social environment. According to the Community Coping Model, expressions of pain
of individuals with high levels of pain catastrophizing serve to
maximize the likelihood that suffering will be managed within a
social environment/interpersonal context13. Within this model,
the exaggerated expression of pain would serve to increase the
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likelihood of empathetic responses and assistance from others.
In addition, pain catastrophizing would induce a reduction in
the performance demands and expectations in the social environment in relation to the individual who expresses it, facilitating the management of interpersonal conflicts13. However, pain
catastrophizing leads to a series of maladaptive outcomes for the
individual, such as the maintenance of pain and the development of chronic pain14, in addition to a worse prognosis in medical and psychological treatments15,16.
Thus, in the present study, the investigation concerned the influence of pain catastrophizing on attitudes and perceptions of
pain, as well as in the functionality of individuals with knee
OA. The idea of pain catastrophizing as a psychosocial variable
was explored, and the fact that its effects need to be further studied in individuals with knee OA who have not undergone surgery, since literature points out to a greater risk of future pain
and decreased functionality in these individuals. Furthermore,
the objective was also to contribute to the planning of interventions designed to promote the physical and mental health
of patients with this clinical condition, with different levels of
pain catastrophizing.
METHODS
An analytical observational study with a quantitative approach
and convenience sample selection. Eighteen people of both genders with knee OA were selected among patients referred to the
physical therapy service of a private University Clinic in the city
of São Paulo (Brazil) by the public health care system.
Participants were older than 50 years of age, presented clinical
and radiological signs of knee OA assessed by x-ray images and
pain perception equal to or above 4 in the visual analogue scale
from zero to 10.
After signing the Free and Informed Consent Term (FICT), participants were invited to a private room to be individually evaluated by the research instruments.
The Pain-related Catastrophizing Thoughts Scale (PCTS) is an
instrument composed of 9 items on a Likert scale (from zero
to 5 points). The total score is the sum of the items divided by
the number of items answered (zero to 5). There are no cutoff
points, and higher scores indicate a greater presence of catastrophic thoughts17. PCTS has two components: rumination and
hopelessness, obtained by averaging the scores of the questions
related to each of them.
The Survey of Pain Attitudes (SPA) is a self-administered instrument, in which the individual indicates his or her agreement
with each of the 28 statements on a Likert scale of zero to 4
points. The score for each of the 7 domains is calculated by adding the responses of each item, divided by the number of items,
resulting in a score between zero and 418. The desirable score for
each domain is: control = 4, emotion = 4, disability = 0, physical
damage = 0, drugs = 0, solicitude = 0 and medical cure = 019.
To assess pain, joint stiffness and functionality, the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC) was employed20. The instrument assesses the perception
of pain, stiffness and functionality in the 48 hours before its
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application. The scores vary from zero to 4 in each of the 24
items (the higher the score, the worse the symptom).
Symptoms and disability were also assessed using Lequesne Algofunctional Index21. The instrument consists of 11 items, six
about pain and discomfort, one about the maximum walking
distance and four about the activities of daily living. Scores range
from zero to 24, from no disability to extremely severe disability.
Only questions related to knee OA were employed in this study.
Research participants were also assessed for weight and height.
Weight was measured with patients barefoot and wearing light
clothes, on a digital scale graduated in 0.1 kg. Height was assessed using a stadiometer graduated in 0.1cm. The body mass
index (BMI, kg/m2) was calculated by dividing the weight by the
squared height.
To assess functional mobility, the Timed Up and Go (TUG) test
was used. It consists of measuring in seconds the time spent by
the patient to get up from a chair, walk 3 meters, return and sit
down again. Three attempts were conducted, and the shortest
time obtained was used for the analysis22.
Pressure pain tolerance thresholds (PPT) were assessed using a
digital algometer (J Tech, Salt Lake City, UT, USA). The device
contains a rubber end of 1cm2 in diameter. Pressure was applied
at a constant speed of 1 kg/s to the level at which the patient
reported the onset of pain or discomfort, and the final amount
of force applied was recorded23,24. The regions evaluated were:
long adductor, vastus lateralis, vastus medialis, patellar tendon,
center of the patella and tibialis anterior. These points have been
previously described by other studies25,26.
This research followed the ethical regulations of the National
Health Council Resolution 466/12 and 510/16 and the Declaration of Helsinki. The study was approved by the local ethics
committee, opinion number 1.815.849.

index of the sample was classified as obese (32.2±4.3). When
they were split by the median of PCTS (1.27), statistically significant differences were observed in most domains of SPA (Table 1), indicating that, the higher the presence of catastrophic
thoughts: 1. the more the patient believes that his/her emotions
interfere in his/her painful experience (domain 1); 2. the least
he/she believes in a medical cure for his/her pain (domain 3); 3.
the more he/she believes that the pain means he/she is hurting
himself/herself and that he/she should avoid physical exercises
(domain 4); 4. the more he/she believes to be disabled by the
pain; and 5. the more he/she searches for drugs as a way to treat
the pain (domain 7).
Table 1. Survey of pain attitudes
Domains

Below median score of
PCTS

Above median score of
PCTS

p-value

1. Solicitude

2.0±1.4

2.5±1.4

0.47

2. Emotion

1.0±1.0

2.4±1.2

0.02

3. Cure

2.8±0.6

2.1±0.8

0.05

4. Control

2.3±0.5

2.5±0.7

0.62

5. Physical damage

1.1±0.3

1.8±0.7

0.01

6. Disability

0.9±0.6

1.8±0.7

0.02

7. Drugs

1.5±1.1

3.0±0.9

0.006

SPA = Survey of Pain Attitudes; PCTS = Pain-related Catastrophizing Thoughts
Scale.

It took longer for patients that presented more catastrophic
thoughts about pain to perform TUG, and they also presented
more pain, joint stiffness and worse functionality when assessed
by WOMAC (Table 2).
Table 2. Functionality Assessment

Statistical analysis
Data were analyzed in the statistical package SPSS v.24 for
Windows. The normality of the data was tested by the Shapiro-Wilk test. Descriptive statistics were performed, and the
comparison between groups above or below the median of
PCTS, was performed using Student’s t test for independent
samples or Mann-Whitney U test. To establish possible associations between PCTS factors and the other study variables,
Pearson or Spearman correlation test was used. Results were
classified as follows: 0.0 to 0.19 - very weak association; 0.2
to 0.39 - weak association; 0.4 to 0.69 - moderate association; 0.7 to 0.89 - strong association; 0.9 to 1.0 - very strong
association. In all cases, the descriptive level α was set at 5%.
A priori sample size calculation revealed that, for an α of 5%
and effect size of 0.5, at least 17 patients would be necessary
for a power (1-β) of 0.4.
RESULTS
Eighteen patients with knee OA participated in this study.
77.8% (n=14) of them were women. Most participants presented bilateral involvement (n=8), 6 patients had OA in the
right knee only, and 4 in the left knee. The mean body mass
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Below median score of
PCTS

Above median score of
PCTS

BMI

32.8±4.9

31.6±3.8

0.56

TUG

10.7±1.4

13.3±1.7

0.003

WOMAC pain

40±19.8

61.7±25.0

0.05

WOMAC joint stiffness

33.3±21.6

63.8±20.2

0.007

WOMAC functionality

21.7±15.9

59.6±21.8

0.001

6.7±4.9

11.3±5.9

0.09

Lequesne

p-value

PCTS = Pain-related Catastrophizing Thoughts Scale; BMI = Body Mass Index; TUG = Timed Up and Go Test; WOMAC = Western Ontario and McMaster
Universities Osteoarthritis Index; Lequesne = Lequesne’s Algofunctional Index.

Despite the tendency to report more pain perception (VAS)
among the patients above the median score of PCTS, no significant differences were observed between groups with higher or
lower catastrophizing regarding pain tolerance (Table 3).
In order to better understand the mechanisms of pain catastrophizing and its influence on patients’ pain experience, correlation analyzes were conducted between Rumination and Hopelessness factors of the PCTS and the instruments of functionality
and pain (Table 4). Positive and significant associations between
Rumination and WOMAC measurements (pain, joint stiffness

Pain, disability and catastrophizing in individuals
with knee osteoarthritis

Table 3. Pain assessment
Below median score of
PCTS

Above median score of
PCTS

p-value

VAS

3.9±3.2

6.7±2.6

0.06*

PPT Adductor longus

4.4±1.9

4.5±2.6

0.79**

PPT Vastus lateralis

5.9±2.2

6.8±3.4

0.55*

PPT Vastus medialis

5.6±2.3

6.3±2.5

0.58*

PPT Patellar tendon

7.1±2.6

8.8±3.4

0.24*

PPT Center of patella

5.8±2.7

7.8±4.3

0.48**

PPT Tibialis anterior

6.5±1.6

7.3±2.1

0.36*

PCTS = Pain-related Catastrophizing Thoughts Scale; VAS = visual analog scale; PPT = Pressure Pain Tolerance Threshold. * Student’s t Test for independent
samples, **Mann-Whitney’s U test.

Table 4. Correlations (r) between the components of PCTS and pain
and functionality
Rumination

Hopelessness

BMI

0.01

-0.12

TUG

0.60

0.64‡

WOMAC pain

0.53‡

0.42

WOMAC joint stiffness

‡

0.64

0.61*

WOMAC functionality

0.58*

0.67*

Lequesne

0.42

0.56*

VAS

0.37

0.05

PPT adductor longus

-0.36

-0.16

PPT vastus lateralis

-0.31

-0.33

PPT vastus medialis

-0.14

-0.01

PPT patellar tendon

-0.16

0.15

PPT center of patella

-0.09

0.02

PPT tibialis anterior

-0.21

-0.13

*p<0.05; ‡p<0.01 PCTS: Pain-Related Catastrophizing Thoughts Scale, BMI =
Body Mass Index; TUG = Timed Up and Go Test; WOMAC = Western Ontario
and McMaster Universities Osteoarthritis Index; VAS = visual analog scale; PPT
= pressure pain tolerance threshold.

and functionality) were observed, as well as positive and significant associations between Hopelessness and TUG, Lequesne and
WOMAC measurements (joint stiffness and functionality).
DISCUSSION
Median PCTS score of participants was 1.64±1.27, lower than
the validation study of the Brazilian version of the instrument17. Unlike the sample of the present study, a large number
of young and elderly patients with chronic pain from several
etiologies participated in the latter study. Despite this observation, patients of the present study who presented scores above
the median of PCTS had a significantly higher pain perception
(VAS and WOMAC pain), worse physical function (TUG and
WOMAC functionality) and more stiffness (WOMAC joint
stiffness) when compared with the ones below median value
of the instrument. On the other hand, objective pain measu-
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rements (PPT) did not reveal significant differences between
these two study groups.
As for functionality, data from this study corroborate the ones
by a previous study27, who also observed that pain catastrophizing contributed to the reduction of physical function.
It has already been demonstrated that catastrophizing is related
to central hypersensitivity in patients with knee OA28. Patients
with higher levels of catastrophizing present more central sensitization, which is associated to the increase in clinical pain28. Nonetheless, when evaluated for PPT, patients did not significantly
differ regardless of having lower or higher levels of pain catastrophizing. This may indicate that, as they suffer from chronic pain
caused by OA, irrespectively of the level of catastrophizing, all
patients in this study presented central sensitization.
Precise pain assessment may assist therapeutic strategies and
the selection of appropriate analgesic drugs. In the group of
patients above median value of PCTS, pain perception assessed
by WOMAC was higher than in the ones below it. In order
to acknowledge how pain catastrophizing affects this perception, the components of PCTS (rumination and hopelessness)
and of WOMAC (pain, joint stiffness and functionality) were
analyzed. This type of evaluation has already been recommended by a previous study29.
The positive association between pain, stiffness and rumination indicates that repetitive negative thoughts and focused
pain symptoms may worsen perceived pain in patients with
knee OA. In addition, rumination also affects patients’ functionality29. Previous studies highlight that rumination is not
the main component of pain catastrophizing that influences
perceived pain and functionality29,30. A previous study30 found
significant but weak associations between rumination and pain
experience in patients with neuropathic pain (diabetic neuropathy, post-herpetic neuralgia). Other authors29 investigated
the effects of the different components of catastrophizing on
pain perception and functionality of patients with chronic pain
(92.5% had multiple pain sites, 70% of whom presented lower
back pain) and found significant correlations between rumination and severity measures (r=0.20) and pain interference
(r=0.19) reported by patients. These correlations were weak,
however, of the average points obtained on the pain catastrophizing scale (33.85), almost half were due to the rumination
component (16.06).
The moderate correlations observed in the present study demonstrate that, in patients with knee OA, rumination may
considerably influence pain perception. As rumination is an
attentional component, involving a narrowing of attention to
past and/or present negative experiences, the increased pain
experienced by these patients may be related to difficulties of
concentrating on other things.
Hopelessness was moderately associated with TUG, Lequesne
and WOMAC (joint stiffness and functionality). There seems
to be a consensus that hopelessness is the measure that best explains the effect of pain catastrophizing on patients’ pain experience and functionality8,29,30. In another study30, hopelessness
was moderately correlated with perceived pain (r=0.50), and it
was the measure most strongly associated with functionality in
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the hierarchical regression model. In a previous study29 significant correlations were found between hopelessness and severity
measures (r=0.35), and also with pain interference (r=0.47), in
addition to hopelessness presenting a unique variation in most
of the adopted criterion variables related to pain in the hierarchical regression model employed.
In a study31 that analyzed psychosocial variables of behavioral
avoidance of pain (such as kinesiophobia and catastrophizing
beliefs, as predictors of postural stability in patients with hip
and knee OA), authors demonstrated that 34.3 to 36.9% of
the variation in measures of physical functioning could be due
to the avoidance of activities because of kinesiophobia and hopelessness.
Hopelessness is the main component of pain catastrophizing,
related to the inability to cope with pain. It may be the result
of countless unsuccessful attempts to seek support and mitigate
pain both in patients with chronic, neuropathic pain and in
patients with knee OA, as demonstrated by the behavioral pain
avoidance model6,7.
Furthermore, pain catastrophizing interferes with the daily
functionality of patients with knee OA32. A study32 that followed 121 patients with knee OA over a seven-day period and
found that daily physical activity was associated with higher
levels of knee pain among patients with high catastrophizing
level when compared with the ones who presented a low catastrophizing level.
Although the present study is limited to correlational data, the
results raise the possibility that patients with knee OA with
catastrophic thoughts of increased pain, both in terms of rumination and hopelessness, need a comprehensive treatment
that takes into account the dimension of emotional health. The
frequent expression of pain may lead health professionals and
family members not to take seriously the symptoms of patients
with OA, depriving them of more intensive treatments that
could be beneficial for pain control33.
This study has some limitations. Some authors report the importance of the social context in pain catastrophizing, since it
can arise in individuals who trust a support and assistance system from others34,35, however, this aspect was not evaluated in
the present study. The relatively reduced sample size limits the
generalization of the results. Despite that, the findings herein
provide important information about the role of psychological
factors on the physical function and pain of patients with OA.
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CONCLUSION
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The greater the presence of catastrophic thoughts, the worse are
the attitudes towards pain and the physical functionality of patients with knee osteoarthritis.
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Comparison of the effect of two virtual reality stimuli on pressure pain
sensitivity and autonomic response
Comparação do efeito de dois estímulos de realidade virtual na sensibilidade de dor a pressão
e na resposta autonômica
Thayná Caetano Alves Silva1, Pamela Martin Bandeira2, Amanda Dutra da Silva Ranzatto1, Ney Armando Meziat-Filho3, Leandro
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ABSTRACT
BACKGROUND AND OBJECTIVES: Virtual reality can have
a modulatory action on pain and the autonomic nervous system.
This study sought to verify the effect of two different VR stimuli
on the pressure pain threshold and heart rate variability.
METHODS: Healthy volunteers were randomized into two
groups of virtual reality, nature and control. The pressure pain
threshold was measured pre and post stimulus and heart rate variability measurements were collected pre, during and after virtual reality stimuli. The exploratory data analysis was performed.
The t test was used to compare pressure pain threshold. For the
differences in heart rate variability measurements, the linear mixed model was used. The level of significance adopted was 95%.
RESULTS: The virtual reality nature group was composed of
19 participants with mean age of 22.7±4.72 years and the control virtual reality group was composed of 22 participants with
mean age of 21.13±2.42 years. The virtual reality nature group
showed an increase in the pressure pain threshold after virtual
reality and the mean difference was -0.41 [CI (95%)= -0.74 to
-0.07; p=0.01]. There was no difference in heart rate variability
parameters measured during and after virtual reality stimulation.
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CONCLUSION: The group that was exposed to a virtual reality stimulus with scenes from nature showed an increase in the
pressure pain threshold. There was no difference in heart rate
variability between groups.
Keywords: Autonomic nervous system, Expression emotion,
Heart rate, Virtual reality.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A realidade virtual pode ter
ação modulatória sobre a dor e o sistema nervoso autônomo.
O objetivo deste estudo foi verificar o efeito de dois estímulos
diferentes de realidade virtual sobre o limiar de dor a pressão e a
variabilidade da frequência cardíaca.
MÉTODOS: Os voluntários sadios foram randomizados para
dois grupos de realidade virtual, natureza e controle. Foram coletadas as medidas do limiar de dor a pressão pré e pós-estímulo e
as medidas da variabilidade da frequência cardíaca pré, durante e
após o estímulo de realidade virtual. Foi realizada a análise exploratória dos dados. O teste t foi utilizado para comparar o limiar
de dor a pressão. Para as diferenças nas medidas da variabilidade
da frequência cardíaca utilizou-se o modelo linear misto. O nível
de significância adotado foi de 95%.
RESULTADOS: O grupo realidade virtual natureza foi composto por 19 participantes com média de idade de 22,7±4,72
anos e o grupo realidade virtual controle foi composto por 22
participantes com média de idade de 21,13±2,42 anos. O grupo
realidade virtual natureza apresentou um aumento do limiar de
dor a pressão após realidade virtual e a diferença entre as médias
foi de -0,41 [IC (95%)=-0,74 a -0,07; p=0,01]. Não houve diferença para os parâmetros da variabilidade da frequência cardíaca
mensurados durante e após o estímulo de realidade virtual.
CONCLUSÃO: O grupo que foi exposto a um estímulo de realidade virtual com cenas da natureza apresentou um aumento do
limiar de dor. Não foram observadas diferenças na variabilidade
da frequência cardíaca entre os grupos.
Descritores: Emoções manifestas, Frequência cardíaca, Realidade virtual, Sistema nervoso autônomo.
INTRODUCTION
Virtual reality (VR) is an interface that provides a computerized
immersive simulation of a real and three-dimensional environment. During the use of VR the individual interacts with multi-

Comparison of the effect of two virtual reality stimuli on
pressure pain sensitivity and autonomic response

sensory experiences through the tracking of the head movement.
VR is composed of three basic elements: immersion, interaction
and engaging1. Immersion is the sensation of being totally within
an environment, interaction is the way the individual reacts according to the presented VR stimulus and engaging is the degree
of involvement of the user with the stimulus. These characteristics make VR a technology different from passively watching
television, which is bidimensional2. Nowadays, the evolution of
technology, the greater availability of videos and the reduction
of the costs of VR devices have allowed the popularization and
expansion of their use for entertainment, work situations and
health applications3-6.
The elements that compose VR provide multisensory experiences in a virtual environment that can influence the emotional
processing of the brain and consequently of pain and the autonomous nervous system (ANS)2,7-9. Recently, some studies
suggested that the emotional stimuli can influence the perception of pain, involving descendant modulatory paths, indicating that the positive emotions diminish the perception of pain,
whereas negative emotions that trigger stimuli can increase the
intensity of pain10,11. These findings were demonstrated in studies using pleasant (for example, erotic) and unpleasant (for
example, mutilation) imagery11-13. On the other hand, the interaction between the processing of emotions and the ANS acts
with the objective of adjusting physiologic functions in front of
the modifications identified in the environment14,15. The bidirectional connection between superior cerebral regions related
to the emotional processing like the pre-frontal cortex and the
amigdala16 and the heart makes it that the heart rate variability
(HRV) be an index related to the flexible and adaptive regulation
of the organism’s capacity to adjust effectively to a complex environment17,18. The HRV, which reflects the periodic changes in
heart rate (RR intervals)19,20, can then serve as an easy-to-acquire
measure of the emotion and heart interaction. This measure can
indirectly reflect the activity of a set of neural structures and the
ability to integrate internal and external signals and adaptively
regulate cognition, perception, action and physiology21. The literature on health highlights the application of VR for anxiety22,
neurological rehabilitation5, psychosis23, Parkinson’s disease24,25,
neurological syndromes26, phobia27, among other diseases. VR
has also been applied to reduce pain in adults28 and children29.
Some applications of VR for people with pain involve, for example, cases of individuals with burns30, post-surgical31 patients and
studies with experimental pain in healthy people32. Although it’s
recognized that VR provides a multi-sensory experience through
a simulated environment and that it can have a modulatory effect on pain and the ANS, there is still a need to understand the
effects of different stimuli on these variables.
Thus, this study aimed to compare the effects between a stimulus
considered as relaxing (landscape) and a neutral stimulus, both
presented by immersion in VR, on the PPT and the ANS.
METHODS
Healthy volunteers were recruited, from both sexes, from the
population of students of the Instituto Federal do Rio de Janeiro
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(IFRJ) – Campus Realengo. The selection was based on the following inclusion criteria: (1) age between 18 and 40 years, (2) good
health, (3) no complains of pain at the time of assessment or pain
for more than three months. Were not considered eligible for the
study volunteers that presented previous clinic diagnosis of arterial hypertension, diabetes mellitus, coronary artery disease, myocardiopathies, sensitive limb alterations, psychiatric illnesses, and
those that were being treated with the use of substances acting on
the central nervous system (e.g. antidepressants, anticonvulsants).
The volunteers that presented some discomfort (nausea, dizziness)
during the exposure to VR and the presence of sleepiness during
collection were excluded. The heart registries that presented excessive noises were also excluded after the analysis. Volunteers who
used glasses for visual correction were included only if they could
visualize the VR stimulus without the glasses.
Before starting the protocol, the participants were randomized in
their respective groups (VR nature group and VR control group).
Randomization was done in Excel (Microsoft Corporation Office
2010 package) software for MAC OS X by one of the study researchers that was not involved in the recruiting neither the evaluation
of the participants. This method of randomization was set in sequentially numbered envelopes, opaque and sealed, guaranteeing
the secrecy of allocation. The envelopes were opened by the researcher that remained covered for the conditions of evaluation.
Initially, the volunteers answered a sociodemographic data collection instrument containing information regarding name, gender,
age, date of birth, telephone, e-mail, use of drugs, presence of any
disease and/or psychiatric treatment. Next, the Trace-state Anxiety
Inventory (IDATE) was applied, which was translated into Portuguese and adapted for Brazil33. The questionnaire consists of
two parts: the first corresponds to state anxiety (IDATE-E), which evaluates the participant’s current behavior, and the second to
trace anxiety (IDATE-T), which evaluates the participant’s personality. The instrument is made up of 20 questions varying in
intensity from 1 to 4, of which 1 means “absolutely not” and 4
means “totally agree”. The total score is characterized by low degree of anxiety (20-30), medium degree of anxiety (31-49) and
high degree of anxiety (50 or more)34.
The volunteers were allocated in a specific room for the data collection with controlled temperature, noise and humidity. For the
assessment of the PPT, the examiner 1 used the digital pressure
algometer (Wagner Instruments, Greenwich, CT, EUA), which is
composed of a 1cm rubber tip which was pressed (1kg/minute) in
the thenar region of the right hand. Two measurements were taken
at each point, with an interval of at least 30 seconds between each
measurement. The volunteer was previously instructed to inform
the moment when the sensation of pressure turned into pain, with
the verbal command “pain”. This procedure was performed before
and after the VR stimulus in both groups.
For the HRV measurement, the recommendations for data acquisition were used according to the study20. For the day before
the collection, participants were instructed to seek a good night’s
sleep, not to engage in vigorous physical activity and not to consume stimulant drinks for at least 12 hours. The data collection
was carried out in the morning and the volunteers should not
have drank coffee or made any physical activity.
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The HRV collection (R-R intervals) was done in three moments
(pre-stimulus, during VR stimulus and post-stimulus), each 5
minutes long. Prior to the HRV collection, the examiner 2, who
was responsible for collecting the HRV and performing the VR
protocol, instructed the participant to remain seated and resting
in a chair with no armrests for 5 minutes.
After this resting moment, the examiner 2 positioned the Polar
H7 frequency meter (Polar, Electro, Oy, Kempele, Finland) in
the chest region taking as reference the xiphoid appendix of the
sternum. The literature demonstrates the use of Polar H7 as valid
for the R-R interval measurements for HRV analysis35.
The frequency meter registry was transmitted by bluetooth to the
Elite HRV application. The use of the frequency meter for the
HRV acquisition showed a small absolute mistake when compared to the electrocardiogram (ECG). Nevertheless, this small
mistake is acceptable36,37. During the collection the participant
was instructed to breath normally, not talk and remain awake.
All R-R files were exported from the Elite HRV application to a
cloud storage service to be analyzed on a separate computer with
the help of the Kubios HRV 2.2 software. Each file was corrected for ectopic beats and artifact before analysis using an artifact
correction method provided in Kubios HRV 2.2. A mean level
of artifact correction identifying R-R intervals varying above or
below 0.25 seconds compared to the mean was chosen to help
preserve variability while addressing the presence of any artifacts.
It has been recommended that this artifact correction technique
should use for occasional artifacts and ectopic beats when examining R-R intervals38. Data extracted from HRV analysis included
the frequency domains (BF, AF, AF/BF).
The VR stimuli were presented through an Iphone application
attached to the VR glasses (VR Box 2.0, 360). The glasses were
adjusted to the volunteers, which remained in the sitting position and using the frequency meter. In the VR nature protocol,
the Dreambeach 2 (Atmosphaeres VR Experiences) application
was used, which consists of a small photo-realistic beach with
several bushes, trees, a variety of large and small rocks, besides
the water movement and birds flying around. For the VR control
group, the Virtual Apartment Tour (V2i Group) application was
used, in which a walk inside an apartment was simulated. The
volunteers could explore the apartment rooms (living room with
balcony, dining room, kitchen, bathroom and bedroom) using
only head movement. Each virtual reality stimuli was presented
for five minutes.
This study was previously approved by the Ethics and Research
Committee of the Instituto Federal de Educação, Ciência e Tecnologia do Rio de Janeiro (CAAE 95102918.3.0000.5268), in accordance with the Resolução do Conselho Nacional de Saúde 466/12,
respecting the defined ethical precepts. The research participants
signed the Free and Informed Consent Term (FICT).
Statistical analysis
The data obtained was tabulated in an electronic spreadsheet in
the SPSS software (StatisticalPackage for Social Sciences, SPSS Inc,
Chicago, USA) version 20 for Microsoft Windows 8. The data
distribution was performed by the means of visual inspection of
the histograms. The descriptive analysis presented the absolute
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and relative frequency data of the categorical variables, as well as
the central tendency (mean) and dispersion (standard, minimum
and maximum deviation) of the continuous variables.
The mean effects of interventions and group differences for all
HRV outcomes were calculated using mixed linear models39 that
incorporated terms for the VR groups, pre, during, and post stimuli moment for HRV, and “group” and “moment” interaction
terms. For the PPT, the means between groups were calculated
using the Student t-test for independent samples.
The size of the sample was calculated using the G Power software
(Heinrich-Heine-Universität Düsseldorf ) based on the difference of the PPT at 20% (d=1.0), with power of 80% and significance level of α = 0.05. Therefore, a sample size of 17 individuals
per group for a total of n = 34 was necessary for the study. The
statistical significance adopted for the study was 95%.
RESULTS
Sixty volunteers were randomized, being 30 for the VR nature
group and 30 for the VR control group. Seventeen individuals
were excluded from the analysis due to vertigo during the VR stimulus and 10 for excessive noises during the HRV reading (Figure 1). Thus, 41 volunteers participated in the study, being 19 in
the VR nature group and 22 in the VR control group (Figure 1).
The VR nature group was composed of 12 (63.1%) women and
7 (36.8%) men with a mean age of 22.78 (SD=4.72; xmin=19 to
xmax=39) years old. The VR control group was composed of 18
(81.8%) women and 4 (18.1%) men with a mean age of 21.00
(SD=2.42; xmin=17 to xmax=26).
Both the VR nature group and the VR control group presented
IDATE-E and IDATE-T means that characterized the study participants with an intermediate degree of anxiety. The mean for
the VR nature group for IDATE-E was 45.42 (SD=12.39) and
for IDATE-T was 47.89 (SD=12.51). The VR control group had
a mean of 40.90 (SD=9.52) and 47.00 (SD=10.45) for IDATE-E and IDATE-T, respectively.

Volunteers
Randomization

VR nature
group (n=30)

VR control
group (n=30)

Sociodemographic Data,
Pain Threshold to Pressure
and Heart Rate Variability
VR nature
stimulus (n=19)

RV control
stimulus (n=22)

Post-intervention: Pressure pain
threshold and Heart Rate Variability
Figure 1. Participants allocation flowchart

Excluded
Vertigo (n=9)
Noises (n=10)

Comparison of the effect of two virtual reality stimuli on
pressure pain sensitivity and autonomic response

The mean PPT before the VR stimulus was 3.46±2.02 Kgf for the
VR nature group and 2.66±1.14 Kgf for the VR control group.
After the VR stimulus, the mean PPT for the VR nature group
was 3.88 (2.25) Kgf and 3.07 (1.44) Kgf for the VR control
group. The difference between the means was -0.41 [CI(95%) =
-0.74 to -0.07; p=0.01].
Table 1 presents the results of the means of the frequency domains at the pre (baseline) moments, during and after the stimulus according to the VR nature and VR control groups. The
comparison between the groups did not show statistically significant differences for HRV parameters.
Table 1. Differences between the groups in the before and after VR
stimulus moments
Mean (SD)
Outcome

VR nature
(n=19)

VR control
(n=22)

Mean adjusted
difference
(CI to 95%)

p-value

Frequency domain: BF(n.u)
Baseline

70.86
(14.02)

63.17
(14.10)

During

52.23
(11.72)

52.28
(15.68)

-5.17
(-17.60 to 7.26)

0.41

Post

60.17
(20.04)

57.72
(18.11)

-7.92
(-20.35 to 4.51)

0.20

Frequency domain: AF(n.u)
Baseline

29.01
(13.97)

36.67
(14.02)

During

47.73
(11.75)

47.46
(15.59)

5.20
(-7.16 to 17.58)

0.40

Post

39.72
(19.97)

42.17
(18.05)

7.93
(-4.44 to 20.30)

0.20

Frequency domain: BF/AF
Baseline

3.19
(1.79)

2.34
(1.94)

During

1.31
(1.05)

1.60
(1.37)

-0.44
(-1.72 to 0.83)

0.48

Post

2.47
(2.38)

2.07
(2.02)

-0.99
(-2.26 to 0.28)

0.12

DISCUSSION
The present study’s objective was to verify whether a VR nature
stimulus would have a greater effect for PPT outcomes and HRV
frequency domains when compared to a VR control stimulus in a
sample of healthy people. The differences between the groups for
the PPT were statistically significant in the right thenar region.
The mean differences for the HRV frequency parameters were not
statistically significant, suggesting that the influence of a nature
stimulus through VR does not present different results on HRV
when compared to the other VR stimulus used as control.
The PPT is frequently used for measuring pain related to a pressure stimulus40 and has the advantage of being an objective, valid
and reliable measurement41. The initial hypothesis was that the
individuals submitted to the VR nature would present an increase in the PPT after the stimulus. This hypoalgesic effect had
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already been reported in other studies. In a study with 45 healthy
volunteers submitted to a VR intervention associated with a pain
stimulus by immersion of the hand in cold water (cold pressure), it was demonstrated that VR promoted an increase in the
threshold and in the tolerance to pain42. Nevertheless, it’s worth
noting that the results could have been different if the sample
was composed of people with chronic pain, since they can present higher sensibility to the pain stimulus due to the central
and peripheral sensitization mechanisms and the impairment of
descendant modulatory pathways43.
Regarding the HRV, no difference between the groups was observed. The initial hypothesis was that the individuals submitted to
the VR nature would present a greater vagal predominance when
compared to the control group. However, the absence of difference
in HRV between the types of stimuli could be due to the attention shifting mechanisms (distraction) that occur in both stimuli
during the VR immersion. This way, it’s possible that VR has an
effect on the ANS independently of the exposed scenario because
of the emotional regulation promoted by attention44.
Therefore, it’s possible that the mechanisms acting on HRV are
related to the emotional regulation
in the presence of a attentive task45 which involves a network
composed of the lateral prefrontal cortices, temporal and parietal regions, as well as the supplementary motor area and the
cingulate cortex46. Some studies have also obtained similar results. The study47 with 18 individuals compared three different
scenarios in VR, an empty room, a field and the beach. The
authors observed that, although the nature scenes presented
through the VR provided relaxation, there were no differences
for the LF, HF and LF/HF parameters. In another study which investigated the effects of stimulating VR with nature scenes
on heart rate in a sample of 22 healthy volunteers, there was
no difference in the R-R interval between the groups according
to visual manipulations, nature scenes in 360 degrees presented in VR versus abstract art in slideshow presented in VR48.
The present study stands out for having investigated the effects of
two VR stimuli on PPT and HRV. Another strength of the study
was the randomization of the subjects and the data collection
made by two covered evaluators. Nevertheless, the study is not
free from limitations. One of the limitations was the loss of some
subjects after the data collection. The main motive for the participant’s exclusion was the presence of noises during the HRV
collection. Although the evaluators have been trained for the
collection, it’s possible that during the exploration of the VR environment the movement of some of the participants could have
influenced the HRV data capture. The method of acquisition
using the frequency meter could have facilitated the displacement of the equipment during the acquisition in the presence of
movements made by some of the participants. Even after using
filters for improvement of the signal, it was preferred to exclude
these data. Another point that can be considered as limiting was
the reduced time of acquisition for HRV. Although the time of
acquisition used is recognized in the literature20, it’s possible that
the results would turn out different for larger collection times.
This study’s results can be important for generating hypothesis
on the mechanisms involved in pain modulation and emotional
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regulation promoted using VR. It’s still necessary to understand
how VR can have immediate, medium- and long-term effects
when used as therapeutic intervention. Once VR becomes accessible and reaches lower costs, it is recommended that clinical
studies investigate the effect over the intensity of pain and other
components present in chronic pain like fear of movement, anxiety and catastrophization.

22.
23.
24.
25.

CONCLUSION
The present study’s results show that the group that was exposed
to the VR stimulus with scenes of nature presented an increase
of the PPT when compared to the group that was submitted to
the control stimulus in VR. However, no difference between the
groups’ frequency parameters of HRV was found.
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Impact of acute pain and analgesic adequacy in hospitalized patients
Impacto da dor aguda e adequação analgésica em pacientes hospitalizados
Marina de Góes Salvetti1, Paulo Carlos Garcia2, Maria Aparecida Medeiros Lima2, Carolina Gallo Fernandes3, Cibele Andrucioli
de Mattos Pimenta1,4

DOI 10.5935/2595-0118.20200188

ABSTRACT
BACKGROUND AND OBJECTIVES: Pain is a frequent
symptom in the hospital environment. The study aimed to identify the impact of acute pain on activities of daily living and to
analyze analgesic adequacy.
METHODS: Cross-sectional study carried out in six units of
a University Hospital. Patients were assessed for the presence
and intensity of pain and impact on activities of daily living.
Analgesic adequacy was assessed by the Pain Management Index.
The association between pain and sociodemographic and clinical
characteristics was investigated using the Chi-square test. A logistic regression model was applied to assess the impact of pain
intensity on activities.
RESULTS: 134 patients, mean age 53 years, were evaluated. At
the moment of the interview 37 (27.6%) participants reported
pain and 58 (45.7%) reported pain in the 24 hours before the
interview. The average pain intensity was 6.6±2.4 and the pain
was more frequent in patients in the Emergency Department,
Intensive Care Unit and Internal Medicine. There was an association between pain and the female sex and there was no association with hospitalization unit, diagnosis, and specialty. Pain
affected the ability to eat (p=0.036) and sleep (p=0.008). Most
prescriptions (68%) were unsuitable for pain intensity.
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CONCLUSION: Frequency of pain was high, was more prevalent
in women, and significantly impaired the ability to eat and sleep.
Inadequacy of the analgesic regimen regarding intensity of pain
was found in more than half of the patients, indicating that it’s
necessary to improve pain control in the hospital environment.
Keywords: Acute pain, Analgesia, Pain, Nursing.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A dor é um sintoma frequente no ambiente hospitalar. O estudo objetivou identificar o
impacto da dor aguda sobre as atividades de vida diária e analisar
a adequação analgésica.
MÉTODOS: Estudo transversal desenvolvido em seis unidades de um Hospital Universitário. Os pacientes foram avaliados
quanto à presença e intensidade da dor e prejuízos às atividades
de vida diária. A adequação analgésica foi avaliada pelo Índice de
Manejo da Dor. A associação entre a dor e as características sociodemográficas e clínicas foi investigada por meio do teste Qui-quadrado. Um modelo de regressão logística foi aplicado para
avaliar o impacto da intensidade da dor nas atividades.
RESULTADOS: Foram avaliados 134 pacientes, com média de
idade de 53 anos. No momento da entrevista 37 (27,6%) participantes referiram dor e 58 (45,7%) relataram dor nas 24h que
antecederam a entrevista. A intensidade média da dor foi 6,6±2,4
e a dor foi mais frequente em pacientes do Pronto Atendimento,
Unidade de Terapia Intensiva e Clínica Médica. Houve associação
entre dor e sexo feminino e não foi encontrada associação com
unidade de internação, diagnóstico e especialidade. A dor afetou a
capacidade de comer (p=0,036) e dormir (p=0,008). A maior parte das prescrições (68%) estava inadequada à intensidade da dor.
CONCLUSÃO: A frequência de dor foi alta e a incidência maior
no sexo feminino, afetando de modo significativo a capacidade
de comer e dormir. A prescrição de fármacos era inadequada à
intensidade da dor em mais da metade dos pacientes, indicando
a necessidade de aprimorar os protocolos de controle da dor.
Descritores: Analgesia, Dor, Dor aguda, Enfermagem.
INTRODUCTION
Acute pain has an important alerting role and chronic pain is a
global public health problem1. In the hospital environment pain
can result from the disease itself, from diagnostic processes or
therapeutic interventions and can be source of stress for patients,
potentially prolonging hospitalization or inducing other morbidities, increasing the costs of treatment2.
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Acute pain contributes to its chronification, provokes physical
and psychological implications, resulting in suffering, discontent with attendance, a larger time of recovery and more risk of
complications3-6. The adequate control of pain is an indicator of
quality of assistance and is a fundamental human right. However, despite the efforts, handling pain is still a challenge in the
hospital context2,3,7,8.
Understanding the impact of acute pain and the analgesic adequacy in hospitalized patients can contribute to a better assistance, thus, this study’s objective was to identify the impact of acute
pain on daily life activities of hospitalized patients and analyze
the analgesic adequacy.
METHODS
Cross-sectional study, performed at the Internal Medicine, Surgical Clinic, Post-Anesthesia Recovery (PAR), Adult Emergency
Department, as well as the Intensive Care Unit (ICU) and Day
Hospital of the University Hospital of the city of São Paulo with
110 beds. The study included all adult hospitalized patients which met the following inclusion criteria: 18 years old or more,
preserved ability of verbalizing and comprehension, having been
hospitalized in the two days established for the collection of data.
The hospitalized patients in the ICUs and PARs should have also
had a Richmond Sedation and Agitation Scale (RASS) score between +1 and -2 in order to be included.
The collection of data was done by a trained team using a sociodemographic, clinical and treatment data instrument. Intensity
of pain was assessed by the visual numeric scale (VNS)9. The
ai nonf ai non daily life activities like walking, sitting, eating,
sleeping, brushing the teeth, defecating, moving in bed, combing hair and breathing deeply/coughing was assessed answering
‘’yes’’ or ‘’no’’ to the question: did the pain you feel in the last 24
hours made any of these activities more difficult?
The analgesic adequacy was assessed by the Pain Management
Index (PMI)10, which compares the potency of the prescribed
analgesic to the pain intensity, using the formula PMI = analgesic
potency (AP) – pain intensity (PI).
The PA was classified as: zero = no prescribed analgesic; 1 =
non-hormonal anti-inflammatory analgesic (NSAID). 2 = weak
opioid (e.g. tramadol, codeine); 3 = strong opioid (e.g. morphine, meperidine). Pain intensity was classified as: zero = no pain;
1 = mild pain (1-3); 2 = moderate pain (4-6); 3 = severe pain
(7-10). In the PMI the resulting scores range from -3 to +3, with
negative values indicating analgesic inadequacy and zero or positive scores representing its adequacy. The study was approved by
the Ethics and Research Committee of the Nursing School and
the University Hospital of USP (Opinion number: 1.596.360).
The participants who agreed to participate signed the Free and
Informed Consent Term (FICT) and were included in the study.
Statistical analysis
The data was inserted in an electronic spreadsheet and analyzed
in a statistical software. After verifying normality, the Chi-square
test was used in order to evaluate the association of pain with
the sociodemographic and clinical variables. A linear model of
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regression was applied in order to evaluate the impact of the pain
intensity in the activities of daily life. For all analysis the value of
p<0.05 was considered significant.
RESULTS
Considering the maximum occupation of adult beds of the University Hospital in two days of data collection it would be possible to reach a population of 220 patients. Patients who refused
to participate (9.8%), who did not meet the inclusion criteria
(14.2%), who were outside the unit of origin at the time of data
collection (7.0%) and those who participated in the study on
the first day of data collection and remained hospitalized (8.1%)
were excluded from the study. 134 patients who met the inclusion criteria were included, representing 60.9% of the maximum
occupancy of the beds on the two days of collection.
Mean age was 53±19.4 years, the majority was males (56.7%), admitted to the Surgical Clinic (31.3%), Internal Medicine (30.6%),
Emergency Department (15.7%), PAR (9.7%), ICU (8.2%) and
Gynecology (4.5%). Regarding the specialty, 53.4% of the patients were in the care of the Internal Medicine, 25.9% in General
Surgery, 15.3% in Orthopedics and 5.4% in Gynecology. Prevalence of pain at the time of the interview was 27.6% and in the last
24 hours it was 45.7%. The prevalence was higher among women
(60.0%), in patients in the Emergency Department (68.8%), in
the ICU (54.5%) and the Internal Medicine (46.3%).
Mean intensity of pain was 6.6±2.4. Light pain was observed in
10.1% of patients, moderate pain in 34.8% and intense pain in
55.1%. Most frequent pain was in the abdominal area (33.3%),
inferior limbs (17.5%) and head (12.7%), and was intermittent
in 57.4% and continuous in 42.6% of patients.
There was an association of pain with women (p=0.005), but there
was no association with the hospitalization unit (p=0.177), diagnosis (p=0.220) and medical specialty (p=0.708). Activities most
affected by pain were movement in bed (61.2%), sleep (56.7%),
walking (52.2%), sitting (37.3%) and eating (32.8%). The linear
regression analysis assessed the impact of pain intensity on each of
the activities of daily living and showed significant impact of pain
intensity on the ability to eat and sleep. Other analyzed activities
were not significantly affected by the presence of pain (Table 1).
The analysis of analgesic adequacy indicated that most of prescriptions were inadequate to the intensity of pain, with analgesic
Table 1. Analysis of the impact of pain on activities
Impact of pain on
activities

Odds
Ratio

Walking

1.22

Confidence interval
0.99

1.52

p-value*
0.061

Eating

1.28

1.03

1.65

0.036

Sleeping

1.35

1.09

1.72

0.008

Brushing the teeth

0.97

0.74

1.27

0.805

Defecating

1.02

0.80

1.30

0.899

Moving in bed

1.16

0.95

1.45

0.156

Combing hair

1.31

0.96

1.90

0.112

Breathing deeply

1.12

0.90

1.41

0.336

Sitting

1.15

0.93

1.44

0.197

*Linear regression

Impact of acute pain and analgesic adequacy in hospitalized patients

potency inferior to expected. The analgesic schemes used in the
hospital varied greatly and the most frequent were: associating
dipyrone or paracetamol with a weak opioid (39.0%), analgesics in monotherapy (28.8%) and analgesic associated or not to
NSAIDs and weak opioids (13.6%) (Table 2).
Table 2. Description of analgesic schemes and analgesic adequacy
according to Pain Management Index
n

%

Adequate analgesia

19

32,2%

Inadequate analgesia
Undertreatment
Overtreatment

40
29
11

67,8%
72,5%
27,5%

Analgesic + weak opioid

23

39,0%

Analgesic

17

28,8%

Analgesic + non-hormonal anti-inflammatory
analgesic (NSAID) + weak opioid

04

6,8%

2 Analgesics + weak opioid

04

6,8%

Analgesic + non-hormonal anti-inflammatory
analgesic (NSAID)

02

3,4%

Other schemes

09

15,2%

Analgesic schemes

*Analgesic + NSAID + weak opioid + strong opioid; analgesic + NSAID + strong
opioid; strong opioid (monotherapy); 2 analgesics + weak opioid + strong
opioid; analgesic + weak opioid; analgesic + strong opioid; analgesic + 2 weak
opioids; 3 analgesics; 2 analgesics + strong opioid.

DISCUSSION
The data shows that 45.7% of evaluated patients presented pain
in the last 24 hours, similar to other studies that assessed the
impact of acute pain in hospitalized patients8,11-13. A study that
assessed acute pain in hospitalized patients and reviewed 14 studies totaling 23.523 patients showed that 37.7 to 84.0% presented pain in the last 24 hours and of these 9.0 to 36.0% reported
intense pain14. However, in the present study the frequency of
intense pain was even higher (55.1%).
Acute pain is reason of great discomfort, agitation and stress for
the patient, family, and health team. The patient with pain has
disadvantages in the physical functionality and quality of life, a
slower recovery and more risks of complications5,6,15.
The intensity and duration of acute pain increase the risk of pain
chronification15,16. Currently, the control of acute pain is possible
due to the great availability of analgesics of varying potency and
classes, which can be associated with non-pharmacological methods in order to potentiate analgesia17,18. Therefore, there is no
scientific or ethical justification for pain not to be adequately treated and professionals and institutions should be aware and concerned with adequate pain control, whether it be acute or chronic.
Data analysis showed an association between pain and women,
which was also highlighted in other studies that investigated pain
in hospitalized patients8. Understanding the diversity of pain
and responses to treatment in subgroups of women, children, elderly individuals and ethnic minorities were factors pointed out
as research priorities for pain prevention and its impact19.
The high incidence of pain in women is known and seems to be
related to the female biology, cognition, social factors as low in-
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come, lower access to the health system and less respect to the
complaints of pain, resulting in insufficient prescriptions or dosage
readjustments20,21. Studies indicate that there are specificities on
the neural representation of pain in the cerebral cortex, differences
in the functioning of the immunological system, besides hormonal
factors that explain the more frequent pain and less tolerance to
pain in the female sex21-23. Regarding cognitive aspects, women
demonstrate more tendency to catastrophic thoughts and rumination. As for the pain modulation system, it’s possible to observe less
efficiency of the endogenous pain inhibition system in women21,22.
No association between pain and the unit of hospitalization or
type of diagnosis was found in the present study, a result which
is similar to a multicentric study done in Italy, investigating pain
in hospitalized adults8.
This study’s main objective was to analyze the impact of acute pain on the patients’ daily life activities. The findings show
that, although the patients reported more frequency of the pain
impact on general activities like ability to move in bed, sleep
and walk, only the eating and sleeping abilities presented association with the intensity of pain, indicating that those were the
activities most affected by pain. Similar results were found in a
research performed in Iceland, which showed that moderate and
intense pain interfered on general activities and sleep24.
Disease and pain can greatly undermine the organism and sleep
is essential for the restoring of psychic and physical functions25.
In the hospital environment, sleep is affected by noise, luminosity, interruptions, loss of privacy and unfamiliarity to the bed,
among other factors26. Pain activates the ascending reticular system and awakens the patient or causes non restorative sleep27.
The relation between pain and impaired sleep and their negative
impact on mood, tolerance, attention and treatment cooperation, among other things, is widely described in the literature27-29.
It’s maybe not possible to interfere in the hospital environment
factors that disrupt sleep, but it’s possible to control pain in order
to improve sleep and, therefore, help the reestablishment of the
patient.
A research that evaluated the interference of pain in the activities
of oncology patients in an outpatient clinic context concluded
that the impact of pain in the activities increased in proportion
to the intensity of pain, similar to the present study30. Sleep and
general activities30 were the most affected by intense pain. A
multicentric research, which also assessed patients with cancer,
explored the interference of intensity of pain in the daily life activities and observed a higher impact of pain in the general, work
and walking activities31.
The other evaluated aspect, analgesic adequacy, evidenced that
most of the prescriptions were inadequate to the pain intensity
(68%). Similar data was observed in a Brazilian study that found
analgesic inadequacy in 72% of prescriptions32. A study conducted in Ethiopia, which evaluated analgesic adequacy in an oncology ward, also showed that 65% of prescriptions had analgesic
power lower than expected13.
Undertreatment of pain, related to the use of analgesics with insufficient potency in relation to pain intensity has been described
by several authors33,34. The reasons for such disagreement may be
several: inadequate assessment of pain, inadequate assessment of
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the relief obtained from the treatment and poor communication
between professionals, resulting in a non-readjustment of prescription; fear or lack of knowledge about the correct prescription of
opioids and little appreciation by professionals of the suffering and
damage resulting from pain, resulting in treatment negligence.
It should be noted that the PMI is a conservative index, because it
takes into account only the potency of the analgesic and not the
dose or association of analgesics, which have a cumulative effect.
In this study, the more frequent schemes were analgesics associated with weak opioids and analgesics in monotherapy. Analgesia
schemes including only analgesics were also observed in other
studies done in university hospitals, in which 42.7 to 87.8% of
prescriptions did not include opioids32,35.
Despite the predominance of analgesics associated with weak
opioids, this study observed a great variety of analgesic schemes,
not always following the recommendations of the World Health
Organization analgesic ladder36.
Multimodal analgesia is recommended for the handling of pain
because it acts on several mechanisms of pain modulation and
can reduce adverse effects, contributing to the control of pain
and the patients recovery37. The flaws identified in analgesic therapy suggest the necessity of training of the medical and nursing
teams and the development of standardized analgesic protocols,
which allow readjustments for quick and effective rescue.
One of this study’s limitations if the fact that the collection of
data was done solely in one hospital and only in two days, in different weeks, which may have influenced the type of procedure
performed and the characteristics of the hospitalized patients.
Another limitation is the cross-sectional design, which does not
allow establishing causal relations between the variables.
CONCLUSION
The frequency and incidence of pain was higher in women, significantly affecting the ability to eat and sleep. The prescription
of drugs was inadequate to the intensity of pain in more than
half of the patients, indicating the necessity to improve pain control protocols.
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Kinesiophobia and functionality perception in postmenopausal women
with chronic low back pain
Cinesiofobia e percepção de funcionalidade em mulheres na pós-menopausa portadoras de
lombalgia crônica
Giullio César Pereira Salustiano Mallen da Silva1, Juliana Brandão Pinto de Castro1,2,3, Andressa Oliveira Barros dos Santos1,2,3,
João Gabriel Miranda de Oliveira1, Rodrigo Gomes de Souza Vale2,3,4, Vicente Pinheiro Lima1,2,3
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ABSTRACT
BACKGROUND AND OBJECTIVES: Low back pain is the
main cause of global disability and is prevalent in women, tending to increase after menopause. The present study aimed to
analyze the correlation between body mass index, muscle strength, kinesiophobia, estradiol, functional disability, and low back
pain perception in postmenopausal women with chronic low
back pain.
METHODS: Twenty-two postmenopausal women with chronic low back pain were evaluated. Abdominal and lower back
strength were assessed using isometric tests. Basal serum estradiol
levels were analyzed using the chemiluminescence method. Kinesiophobia, low back pain perception, and low back functional
disability were determined using the Tampa Scale for Kinesiophobia, the visual analog scale, and the Roland Morris Questionnaire, respectively.
RESULTS: The Spearman correlation test showed correlations
between the levels of kinesiophobia and the value of body mass
(rho= -0.513; p=0.015) and the levels of kinesiophobia and the
values of body mass index (rho= -0.576; p=0.005). There was
correlation between the levels of kinesiophobia and perception
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of lumbar functional disability (rho= 0.434; p=0.043). No significant correlations were found between the variables of muscle
strength, estradiol, and low back pain perception.
CONCLUSION: Postmenopausal women with low back pain
who have higher body mass and body mass index values tend
to present lower levels of kinesiophobia. There is a direct relationship between the fear of moving or maintaining a specific
position and the perception of the functionality and safety of the
lumbar spine.
Keywords: Body mass index, Low back pain, Muscle strength,
Postmenopause, Spine.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A dor lombar é a principal
causa de incapacidade global e possui prevalência em mulheres,
tendendo a aumentar após a menopausa. O presente estudo objetivou analisar as associações entre índice de massa corporal,
força muscular, cinesiofobia, estradiol, incapacidade funcional e
percepção de dor lombar em mulheres na pós-menopausa com
dor lombar crônica.
MÉTODOS: Foram avaliadas 22 mulheres na pós-menopausa
diagnosticadas com dor lombar crônica. A força abdominal e dos
extensores da coluna foi avaliada por meio de testes isométricos.
Os níveis séricos basais de estradiol foram analisados pelo método de quimiluminescência. A cinesiofobia, a percepção de dor e a
incapacidade funcional lombar foram determinadas pela Tampa
Scale for Kinesiophobia, escala analógica visual e Roland Morris
Questionnaire, respectivamente.
RESULTADOS: O teste de correlação de Spearman mostrou associações entre os níveis de cinesiofobia e os valores de massa corporal total (rho=-0,513; p=0,015) e os níveis de cinesiofobia e os
valores de índice de massa corporal (rho=-0,576; p=0,005). Foi
encontrada correlação entre os níveis de cinesiofobia e de percepção de incapacidade funcional lombar (rho=0,434; p=0,043).
Não houve correlações significativas entre as variáveis força muscular, estradiol e percepção de dor.
CONCLUSÃO: Mulheres na pós-menopausa com dor lombar
crônica que apresentam maiores valores de massa corporal total e
índice de massa corporal tendem a apresentar menores níveis de
cinesiofobia. Existe relação direta entre o medo de se movimentar ou permanecer em uma posição específica e a percepção de
funcionalidade e segurança da coluna lombar.
Descritores: Coluna vertebral, Dor lombar, Força muscular, Índice de massa corporal, Pós-menopausa.
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INTRODUCTION
Non-specific low back pain (LBP) is a symptom with no defining
cause and is considered as the main motive for global disability1,
affecting people of all ages2, however, its prevalent on women3,
mainly those in the postmenopause period4. In this phase of life,
women present reduced levels of hormones, such as estradiol5,
which can be a risk factor for degeneration of the intervertebral
discs of the lumbar spine6. This hormonal reduction is related to
the climacteric period, which precedes and lasts for some time
after menopause7. Besides the reduction of the estradiol levels,
other indicators of health related to pain and functionality have a
tendency to suffer modifications during the climacteric, like the
increase in total body mass (TBM) and body mass index (BMI),
as well as the reduction of muscle strength levels8. In order to
control these variables, specially the treatment of pain, physical exercises are considered as the primary non-pharmacological
intervention due to the capacity to generate an increase in the
muscle strength levels and, consequently, reduce pain perception
levels9. Training program models that improve the strength levels of flexor and spinal extensor muscles, such as resistance and
stabilization training, can generate positive results in individuals
with chronic non-specific LBP10.
If not treated, the prolonged exposure to this pain can contribute
to the development of kinesiophobia, characterized as the fear
of feeling pain when making movements or maintaining certain
specific positions11. Kinesiophobia can develop independently
from the levels of pain perception, which can limit, besides other
tasks, the practice of physical activities12. The sensation of fear
caused by kinesiophobia is considered as more disabling than the
severity of pain itself13, because of the impediment of performing
tasks, specially those related to mobility. The limitation of movement can aggravate even more the functional disability of the
individual14. Despite the association between kinesiophobia and
LBP and their dysfunctions, there is still a gap in the scientific
literature on kinesiophobia and LBP associated with variables
related to postmenopause.
A better understanding of the existent association between these variables is important for the control and reduction of LBP
in all women, postmenopausal or yet to be. The present study’s
objective is to analyze the relations between the BMI variables,
muscle strength, kinesiophobia, estradiol, low back functional
disability, and perception of pain in postmenopausal women
with chronic LBP.

or anxiolytics; presented any kind of condition or pain with
the possibility of worsening during the tests or had any kind of
physiotherapy treatment in the last three months. The sample
size calculation was done in the GPower 3.1(Germany), software, taking into consideration a two-way correlation model
with an effect size of 0.5, alpha error probability of 0.05 and
power of 0.8. The calculated size of the sample with these information was 26 participants. The sample was obtained from
the orthopedic clinic database, the contact was made through
e-mail or telephone, and 26 women were selected. During the
collection of anthropometric data, four patients did not attend,
and 22 were included.
On the first data collection visit, the participants went through
an anamnesis, signed the Free and Informed Consent Term
(FICT), answered the VAS and done a blood exam for the measuring of estradiol levels. On the second visit, the anthropometric
evaluation was done, the kinesiophobia and low back functional
disability questionnaires were answered, and the neuromuscular
assessments were done.
The LBP perception was evaluated by the VAS, a non millimetered scale ranging from zero to 10cm, in which zero represents
the absence of pain and 10 the worst possible pain15. The participants were asked to indicate their current level of pain tracing
a perpendicular straight line in this scale. After the marking, the
examiner positioned a ruler in the same direction and orientation of the scale, assessing the marking in centimeters17.
The blood sample was collected at 8am, after 12h of fasting. A
qualified professional independent from the study protocol performed the blood collection. Next, the levels of estradiol were
evaluated by the chemiluminescence method – IM-MULITE
– DPC MED LAB, vacuum closed system. As a pattern of reference, the result needed to be >20pg/mL to characterize the
postmenopause16.
The Tampa Scale for Kinesiophobia (TSK)18 was used to evaluate
the excessive fear of movement and physical activity. This scale
is a questionnaire composed of 17 questions that approach pain
and intensity of symptoms, and the scores are disposed in a Likert scale with a 4 points range.
The answers for the 4, 8, 12 and 16 items had to be inverted
to count the scores. The final score can vary between 17 and
68 points. The higher the score, higher are the levels of kinesio-

1st visit

METHODS
Correlational, cross-sectional, descriptive original research. The
population is composed of women from an orthopedic clinic
in Rio de Janeiro, Brazil, going through postmenopause and
suffering from LBP. Were included all participants that: presented unspecific chronic LBP2; presented LBP perception of
at least 4 points in the visual analog scale (VAS) score15; were in
the postmenopause period16; did not practice physical exercises
systematically for the last three months. The study excluded
the participants that: were under the effect of antidepressants
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phobia18. The score above 41 points indicates a greater degree of
commitment related to the belief in movement19.
A version of the Roland Morris Questionnaire (RMQ)20, validated and adapted to Brazil, was used to assess the low back functional disability perception. This questionnaire is composed of
a subjective scale with 24 phrases referring to the status of the
lumbar spine. That patients can answer ‘’yes’’ or ‘’no’’, according
to their own perception at that moment. Each ‘’yes’’ answer is
equal to 1 point and each ‘’no’’ answer is equal to zero points.
The final score can vary from zero to 24 points. The mean score
is 11.4 and the scores above 14 indicate significant disability21.
For the measurement of the total body mass (TBM) and height,
a mechanical scale with a Filizola® (Brazil) PL - 150 number
8346/97 stadiometer, ABNT NBR ISSO 9001 certified, with
100g precision and maximum capacity for 150k was used. With
these data, the BMI was calculated as the ratio between the TBM
(kg) and the square height (m2). All measurements were performed in accordance with the International Standards for Anthropometric Assessment (ISAK)21 protocol.
The abdominal strength and spine extensor isometric tests were
used to assess strength and resistance of the abdominal and
lumbar spine extensor muscles. Both tests presented protocols
that measured the time, in seconds, in which an individual
could maintain himself or herself in a determined position,
doing a contraction of the target desired muscle, according to
the study22.
The abdominal isometric test evaluates the abdominal muscle
strength (AbdStr). In this test, the individual laid down in dorsal
decubitus with hips bent 45° and knees bent 90°. The individual
then moved to the final position of each verification level and
was instructed to hold the position for as long as possible. The
score is given according to the final position he or she was able to
perform the test, in addition to measuring the time in seconds.
The score varies from 1 to 5, in which 5 represents higher levels of abdominal strength and resistance: (5) hands crossed
behind the nape of the neck, scapulas off the ground; (4) hands
crossed over the chest, scapulas off the ground; (3) arms along
the body, extended elbows, scapulas off the ground; (2) hands
behind the head, only the head off the ground; (1) arms along
the body, only the head off the ground22. The isometric spine
extensor test assessed the strength of the iliocostalis muscles of
the lumbar spine and the multifidus (LumbStr). In this test, the
individuals laid down in ventral decubitus position and tried
to extend the spine as much as possible, lifting their head and
trunk from the ground.
The score was given according to the position achieved by the
individual and the time he or she was able to maintain isometry. The score ranged from 1 to 5, where 5 represented higher
levels of strength of the extensor muscles of the spine: (5) hands
behind the head, the individual raised the head, chest and ribs
from the ground; (4) arms along the body, the individual raised
the head, chest and ribs from the ground; (3) arms along the
body, the individual raised the sternum from the ground; (2)
arms beside the body, the individual raised the head from the
ground; (1) only a slight contraction of the muscle, with no
apparent movement22.
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The present study was approved by the Research Ethics Committee of the Universidade do Estado do Rio de Janeiro (UERJ),
opinion number 1.360.167.
Statistical analysis
The data was analyzed in the IBM SPSS Statistics 23 software
and was presented in mean and standard deviation. The Shapiro-Wilk test was used to check the normality of the sample data.
The Spearman correlation test was applied to analyze the associations between the TBM, BMI, muscle strength, kinesiophobia,
estradiol, lumbar functional disability, and LBP perception variables. The following parameters were used for the interpretation of the magnitude of the correlation level (rho): 0.00-0.30:
negligent; 0.30-0.50: low; 0.50-0.70: moderate; 0.70-0.90: high;
0.90-1.00: very high23. The study adopted the value of p<0.05
for statistical significance.
RESULTS
Table 1 presents the characteristics of the 22 patients that participated in the study and the descriptive results of the VAS, RMQ,
TSK variables and the isometric tests, in scores.
Table 1. Descriptive results of the sample characteristics for the study
variables
Variables

Mean

SD

p-value (SW)

Age (years)

59.32

8.91

0.922

TBM (kg)

70.27

12.27

0.917

Heigh (m)

1.58

0.10

0.273

BMI (kg/m2)

28.35

4.70

0.037

Estradiol (pg/mL)

14.29

2.74

0.001

VAS (score)

7.40

1.70

0.132

RMQ (score)

15.59

4.09

0.812

TSK (score)

41.32

8.17

0.655

AbdStr (score)

3.41

1.22

0.001

LumbStr (score)

3.14

0.64

0.000

SD = standard deviation; TBM = total body mass; BMI = body mass index; VAS
= visual analog scale; RMQ = Roland Morris Questionnaire; TSK = Tampa Scale
for Kinesiophobia; AbdStr = abdominal strength; LumbStr = strength of spine
extensors; SW = Shapiro-Wilk

Table 2 presents the result of the Spearman correlation test,
expressing the values related to the correlation coefficient (rho)
for the studied variables. Two negative moderate correlations
related to the levels of kinesiophobia were found, one referring
to the TBM (rho= -0.513; p= 0.015) and another one referring
to the BMI (rho= -0.576; p= 0.005). This shows that the higher
the TBM and BMI values, the lower the kinesiophobia levels
tend to be.
Kinesophobia also had a moderate correlation with the perception of lumbar functional disability, however, in a positive
manner (rho= 0.434; p=0.043). This means that the higher the
levels of kinesophobia, the greater the perception of lumbar
functional disability. No significant correlations were found
between the variables of muscle strength, estradiol and perception of lumbar pain.
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Table 2. Results of the studied variables by the Spearman correlation test
Age
TBM
BMI
VAS
RMQ
TSK
AbdStr
LumbStr
Estradiol

rho

TBM

BMI

VAS

RMQ

TSK

AbdStr

LumbStr

-0.156

P value

0.489

rho

-0.023

0.789

P value

0.920

0.000

rho

-0.116

0.153

P value

0.607

0.497

0.414

rho

0.141

-0.282

-0.129

P value

0.532

0.204

0.566

0.228

rho

0.109

-0.513*

-0.576*

-0.021

0.434*

P value

0.630

0.015

0.005

0.926

0.043

0.183
0.268

rho

-0.369

-0.383

-0.357

0.141

0.153

-0.039

P value

0.091

0.078

0.103

0.531

0.497

0.863

rho

-0.357

0.101

-0.185

0.049

0.063

0.145

0.148

P value

0.103

0.654

0.410

0.829

0.782

0.520

0.511

rho

0.342

0.048

0.121

0.027

-0.027

-0.076

-0.342

-0.209

P value

0.119

0.831

0.591

0.904

0.907

0.738

0.119

0.352

TBM = total body mass; BMI = body mass index; VAS = visual analog scale; RMQ = Roland Morris Questionnaire; TSK = Tampa Scale for Kinesiophobia; AbdStr =
abdominal strength; LumbStr = strength of spine extensors. * p<0.05.

DISCUSSION
The results showed positive correlation between kinesiophobia
and the perception of lumbar functional disability. This indicated that, the higher the levels of kinesiophobia, the higher is the
perception of lumbar functional disability. A negative correlation
between TBM, BMI and kinesiophobia was also found. This demonstrates that, the higher the TBM and BMI values, the lower
tend to be the levels of kinesiophobia.
The BMI values found classified the sample as overweight, within the pre-obese range (25.0-29.9kg/m2)24. For the study25
overweightness and obesity are strongly associated with increased LBP incidence. Overweightness can increase the risk of LBP,
which is often related to a sedentary lifestyle. However, this
association between obesity and LBP can have different relationships, as obesity can be a cause or a consequence of LBP26.
Systematic practice of physical exercise can be efficient in maintaining the values of BMI within the considered adequate parameters27. Treatments and exercise programs with an emphasis in
recovering functional movement, muscle strength, flexibility and
mechanisms of anticipatory stabilization must be the base for
LBP prevention and intervention processes10.
The study28 correlated the variables of kinesophobia, pain intensity, quality of life and functional disability in 132 patients
diagnosed with chronic LBP. There is a correlation between kinesophobia and functional disability in patients with chronic
LBP: the greater the fear of movement, the higher are the individual’s levels of functional disability, results which are in accordance with this study’s findings. A positive correlation between
kinesiophobia and pain intensity was found, different from the
results found in the current study, in which there was no correlation between the two variables.
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In patients diagnosed with chronic LBP, the belief of pain during
movement is associated with more pain, more disability and less
probability of returning to professional activities. Besides these factors that are directly related to the perception of LBP felt
by the patient, it’s also possible to observe the brain activity of
specific areas related to emotions, such as those related to the
beliefs of fear29. People in pain tend to have thoughts based on
the necessity to protect themselves and avoid feeling more pain
as an escape mechanism30.
Authors31 evaluated 192 patients diagnosed with chronic LBP,
divided in obese and not obese. Kinesiophobia was assessed by
TSK, functional disability was assessed by the Oswestry Scale.
Quality of life was also evaluated. The results showed higher levels of kinesiophobia in the obese population compared to the
non-obese, contrary to the findings of the present study, which
showed lower levels of kinesiophobia in individuals with higher
TBM and BMI. It’s possible that these results are due to the
subjective feature of kinesiophobia, since the beliefs related to
movement and fear of pain during movement can change according to the individual’s previous experiences of pain and the
area of pain32.
The alteration of hormonal levels is common in the process of
aging and can have a direct influence on LBP. This condition was
observed in the study22 with 11 postmenopausal women with
chronic LBP. These women presented higher levels of LBP perception and less levels of estradiol, but no significant correlations
between these two variables were found. These reduced hormonal levels can be associated with the loss of bone mass, which can
trigger the deterioration of the lumbar spine intervertebral discs
and, consequently, cause pain in this area.
Women who were older presented lower levels of lumbar strength22. As for LBP, this reduction in the levels of strength, known as
dynapenia, can be caused by changes coming from the aging pro-
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cess. This provokes the reduction in the number and size of muscular fibers and progressively reduces muscular function due to the
loss of motor neurons which is not properly compensated by the
reinnervation of muscle fibers by the remaining motor neurons33.
The limitations of this research include the fact that the study
design is cross-sectional, where causal relationships cannot be established. The relatively small sample size and the absence of any
type of control related to the participants’ work activities or rest
duration during the study were also considered limitations. Due
to these factors and that BMI can’t distinguish between muscle
mass and body fat mass, it’s suggested that the study’s results are
interpreted with prudence.
Studies using a probabilistic sample and seeking to understand
the relationship of the postmenopause variables such as quality
and quantity of sleep, hormone levels, body fat and muscle mass
are necessary, since changes resulting from this physiological and
chronological change can affect the quality of life of women, especially at more advanced ages.
CONCLUSION

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Women in the postmenopause period with chronic LBP that had
higher values of TBM and BMI presented lower levels of kinesiophobia, which means less fear of pain during movement or when
maintaining a specific position. There is a positive relation between the levels of kinesiophobia and the perception of functional
lumbar disability, indicating that the fear of pain during movement or when maintaining a specific position is directly related
to the perception of functionality and safety of the lumbar spine.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Pain management by
the multidisciplinary team remains a challenge in the health
field. The aim of this study was to analyze the impact of educational strategies for the implementation of pain as the fifth vital
sign and its management in a highly complex hospital.
METHODS: An interventional non-controlled study analyzed
three different sequential educational processes: Pain training
week (PW), educational visits by the pain nurse to guide professionals in relation to pain management and e-learning. The
impact of the educational strategy was assessed through pain as
the 5th vital sign and adequate pain management.
RESULTS: For pain as the 5th vital sign, the audit previous to PW
showed a median of compliance of 46.4% at the inpatient unit,
53.1% at the maternity ward and 16.7% at the emergency room. In
the evaluations after PW, the median of compliance at the inpatient
unit was 78.4%, at the maternity ward 79.62% and at the emergency room 32.9% (p<0.05). There was an improvement in pain management in all hospital sectors after subsequent training (p<0.05).
CONCLUSION: The implementation of a continuing education program has improved pain care assistance and increased
compliance to the institutional pain protocol.
Keywords: Education continuing, Pain, Quality management,
Signs and symptoms

JUSTIFICATIVA E OBJETIVOS: O manejo da dor pela equipe
multidisciplinar continua como um desafio na saúde. O objetivo
deste estudo foi analisar o impacto de estratégias educacionais
para efetivação da dor como 5º sinal vital e seu gerenciamento
em um hospital de alta complexidade.
MÉTODOS: Estudo não controlado de intervenção por meio
de análise de três diferentes estratégias educativas sequenciais:
Semana de treinamentos sobre Dor (SD), visitas educacionais
pelo enfermeiro da dor para orientar os profissionais em relação à dor e treinamento eletrônico virtual de revisão. A análise
do impacto das estratégias educativas foi realizada por meio de
indicadores em relação à dor como 5º sinal vital e tratamento
adequado da dor.
RESULTADOS: Na avaliação da dor como 5° sinal vital, a auditoria prévia à SD mostrou mediana de conformidade de 46,4%
na unidade de internação, de 53,1% na maternidade e de 16,7%
no Pronto Socorro. Nas avaliações após a SD, a mediana de conformidade na unidade de internação foi de 78,4%, na maternidade de 79,62% e no pronto atendimento de 32,9% (p<0,05).
Houve melhora no tratamento da dor em todos os setores após
avaliações subsequentes aos treinamentos (p<0,05).
CONCLUSÃO: A implantação de um programa de educação
continuada se mostrou efetivo em promover melhora na assistência no cuidado ao paciente com dor e dos resultados dos indicadores assistenciais em relação ao protocolo de dor institucional.
Descritores: Dor, Educação continuada, Gestão da qualidade,
Sinais e sintomas.

Leopoldo Muniz da Silva – https://orcid.org/0000-0003-4703-0832;
Arthur de Campos Vieira Abib – https://orcid.org/0000-0001-8975-9555;
Saullo Queiroz Silveira – https://orcid.org/0000-0002-6110-5493;
Helena Harumi Sasaki – https://orcid.org/0000-0002-3065-9151.
Erica Cristina de Paula – https://orcid.org/0000-0001-6129-5111;
Wilson Porfírio de Medeiro Nunes – https://orcid.org/0000-0002-6617-6901.
1. Hospital e Maternidade São Luiz - ITAIM/ Rede D’Or – CMA Anestesia, Departamento de
Anestesiologia, São Paulo, SP, Brasil.
2. Hospital e Maternidade São Luiz - ITAIM/ Rede D`Or, Departamento de Dor de Terapia
Antálgica, São Paulo-SP, Brasil.
Submitted on June 3, 2020.
Accepted for publication on August 17, 2020.
Conflict of interests: none – Sponsoring sources: none.
Correspondence to:
Leopoldo Muniz da Silva
Rua Dr. Alceu de Campos Rodrigues, 229, Conj. 403 - Vila Nova Conceição
04544-000 São Paulo, SP, Brasil.
Email: leopoldo.muniz@saoluiz.com.br
© Sociedade Brasileira para o Estudo da Dor

342

INTRODUCTION
Problems related to the quality of health care and pain treatment
result in damages that could be avoided and unnecessary increase
in costs. Actions that seek to address these challenges and improve the management of pain in health care institutions should be
more promoted and disseminated as validated tools1.
Initiatives that aim to improve health care and the patient’s safety
frequently end up generating limited and not sustainable changes, which are not easy to replicate specially in diverse organizational contexts. The main barriers for the effective handling of
pain are related to the health professionals, as well as to the system and processes of health care. The flaws in defining protocols
and processes of pain treatment inside institutions, as well as the
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lack of technical expertise of health professionals and integrated
multidisciplinary approach, have a decisive impact on the adequate care of patients with pain, even in developed countries2,3.
Quality improvement of pain management is characterized by
changes that directly or indirectly produce better and lasting
health outcomes, encompassing standardized technical concepts
and favoring interaction of processes and actions within a multidisciplinary context4. Pain control and the relief of suffering are
the responsibility and commitment of the health professional.
Due to the lack of knowledge in regard to effective doses, action time of the analgesics, available analgesic techniques and
also the apprehension regarding respiratory depression, chemical
dependence and other adverse effects, pain is not prioritized and
treated adequately. The education about pain as a process oriented to the capacitation of the individual is capable of changing
conducts and promoting actions committed to human care and
well being. The handling of pain by a multidisciplinary team is
still a challenge and the assessment of the impact of educational
strategies is a tool for improving institutional pain protocols in
an effective and lasting way.
The objective of this study was to analyze the impact of educational strategies in the enhancement of pain treatment and the
establishment of pain as a fifth vital sign.
METHODS
A non-controlled, before-and-after, intervention study, conducted from May 2019 to April 2020 in a highly complex tertiary
hospital in the southern part of São Paulo. After identifying weaknesses in institutional pain control from May to August 2019,
three sequential educational strategies were implemented to establish pain as the 5th vital sign and improve the institutional
process of pain control. The first educational strategy was the
creation of the Week of Pain (WP), held in August 2019 and
featuring a week of training for the health professionals of the
institution: doctors, nurses, nursing technicians and physiotherapists, with a theoretical-practical focus. Ten training sessions/
day were distributed in three shifts with 25 members in each.
Each 75-minute training was divided into 5 practical stations
related to the inclusion of pain as the 5th vital sign, analysis of
the analgesic ladder for pain treatment, pain measurement scales,
adequate register in pain control chart and video about timings
managed in the protocol and patient-centered care, comprising a
total of 1187 health professionals.
In all stations the following were highlighted: routine pain intensity assessment for all patients using a verbal numeric scale
(VNS); documentation of the occurrence of pain and its intensity for all patients; documentation of planned interventions for
treatment and control of pain, as well as the period determined
for reassessment.
The second strategy for improving the adherence to the pain protocol after WP was to establish daily visits by the pain nurse in
the hospital unit, in order to evaluate patients that developed
pain and guide professionals in relation to the management of
pain and its assessment as 5th vital sign, the adequacy of pain
assessment and reassessment of pain after medication.

Every week, each nursing team received at least one visit from
the pain nurse for educational purposes. The nurse’s visit in each
hospital unit lasted approximately 3 hours and could be repeated
depending on the individual assistance needs of each sector. This
educational strategy was initiated immediately after the WP and
lasted throughout the period of the study.
The third adopted strategy was the creation of a virtual electronic
review training, available on all computers of the institution in
January 2020, followed by a post-test in the tool itself, for knowledge evaluation by the professionals who conducted the training.
The topics addressed in the review training were the same as
those discussed in WP. This strategy was promoted four months
after WP and included the same professionals. The post-test consisted of 10 multiple choice questions.
During the planning of the institutional pain protocol, all the monthly result indicators were displayed on information boards in the
admission unit, keeping the teams aware of the process evolution.
The analysis of the impact of the educational strategy was carried
out by the institution through process indicators, which began to
be collected in May 2019 and obtained by means of a monthly
audit of medical records. Regarding the pain indicator as the 5th
vital sign, it was determined that the evaluation of this parameter by the VNS should be performed with all evaluations of the
other vital signs, according to the periodicity of measurement in
each different sector of the hospital. For the calculation of this
indicator, the number of patients with pain evaluation as the 5th
vital sign was considered in all performed measurements of vital
signs divided by the number of patients included in the sample.
For the indicator of adequate pain treatment, the evaluation process included characteristics of the registered pain, namely: type,
location and intensity, timing of analgesic medication and time
for pain reassessment after finishing the analgesic administration, as described in the institutional protocol. All these aspects
were evaluated in order to assess compliance (Figure 1). In order
to calculate this indicator, the numerator was considered as the
Pain management
Pain assessment: Location,
intensity and characteristics

Classification – Numeric pain scale
zero –
No pain
Mild pain

1 to 3 –
Mild pain

4 to 7 –
Moderate pain

Moderate pain

8 to 10 –
Intense pain
Intense pain

Analgesic drug in up to 30 minutes

Analgesic drug in
up to 10 minutes

Reassessment in up to 30 min after the
end of the administration of the drug

Reassessment in up to 15
min after the end of the
administration of the drug

If pain continues or worsens, medical reassessment

Figure 1. Instructions provided during training of the step’s management for the pain protocol: timing for medication administration after
pain assessment by visual numeric scale and timings for pain reevaluation according to intensity.
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Figure 2. Compliance of pain as the 5th vital sign and of pain
treatment

RESULTS

Inpatient unit

Maternity

Emergency room

100
Test accuracy after
electronic training (Median
– Percentile 25-75%)

The evaluation of pain compliance as 5th vital sign and treatment
of pain after the WP showed a positive ascension in all sectors
analyzed (Figure 2). In the evaluation of pain as the 5th vital
sign, the audit previous to the WP in the 4 months preceding
its event showed a compliance median of 46.41% in the inpatient unit, 53.1% in the maternity and 16.7% in the emergency
room. In the evaluations after the WP, the compliance median
was 78.4% in the inpatient unit, 76.6% in the maternity and
32.9% in the emergency room, with a significant statistical difference in all sectors one week after the WP.
In the evaluation of pain treatment, including pain assessment,
medication timings and re-assessment, the inpatient unit showed a
median of compliance of 38% before WP and 82% after (p<0.05).
In the maternity ward, the median of compliance before WP was

jun/19
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Statistical analysis
To calculate the sample required for each indicator, a pilot study
was conducted with 25 health professionals from the inpatient
unit, who received training on the same topics covered in WP. The
compliance rate for pain as the 5th vital sign/treatment one week
before the training was 40% and, one week later, 63%. Considering a test power of 85% and alpha level of 0.05, the obtained
sample was of 84 patients/month for each indicator. Thus, the
pain indicator as the 5th vital sign was obtained with a monthly
sample of 84 medical records divided equally between maternity,
inpatient unit and emergency room. For the pain treatment indicator, the sample of 84 opportunities of pain treatment was considered, taking into account evaluation, timing for medication and
reassessment for each opportunity in patients who presented pain.
After analysis of distribution on the normality curve, the measure of central tendency and dispersion for the monthly indicators
analyzed in the historical series was the median and percentiles
25-75%. The educational strategies were compared through the
median of the pre and post implementation monthly indicators
of pain quality. The Kruskal-Wallis analysis of Variance was used
for multiple comparisons between the study periods delimited
by the educational interventions that were performed, followed
by the Dunn post-hoc test in the case of p-value <0.05. A confidence interval of 95% and p-value <0.05 were adopted as criteria of statistical significance. Statistical analysis was performed
using the Statistical Package for Social Sciences 20.0 Mac (SPSS
20.0 Mac, SPSS Inc., Chicago, Illinois, USA).

49.4% and 78.4% after (p<0.05). In the emergency room, the
compliance median was 42.04% in WP and 56.8% after (p<0.05).
Comparing the period before the WP and the period after the electronic training, there was a statistically significant difference. However, comparing the period after WP and the period after the electronic training, there was no statistical difference in the percentage of
compliance of the analyzed indicators (Table 1). The post-test notes
performed at the end of the electronic training showed a median
(25-75%) of 100 points (80-100) in the inpatient unit, 100 points
(80-100) in the maternity and 80 points (65-100) in the emergency room, with statistically significant difference between the sectors
(emergency room < inpatient/maternity; p<0.05) (Figure 3).

Compliance (%)

number of patients compliant with all the above-mentioned criteria divided by the number of patients included in the sample.
The medical records audits were performed in the inpatient unit,
maternity ward and emergency room.
The present research complies with the parameters of the Resolution No. 466 from December 12, 2012, of the Conselho Nacional de Saúde / Ministério da Saúde (Brazilian National Health
Council / Ministry of Health) which regulates research involving
human beings. This research was approved by the Institutional
Research Ethics Committee (Opinion Number: 4,177,841;
CAAE: 35498720.8.0000.0087).

Compliance (%)
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30
20
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0

Hospital sector

Figure 3. Boxplot: Median (25-75% percentile) of scores obtained in
the multiple-choice test after electronic training
Analysis of Variance: (p=0,001) – Inpatient unit (100 [80-100]) = Maternity (100
[80-100]) > Emergency room (80 [65-100]).

Impact of educational strategies on pain control
quality indicators at a tertiary hospital

Table 1. Compliance of indicators on 5th vital sign and pain treatment
for the analyzed unit in each period
Inpatient unit
Analysis period (A-B-C)

Pain 5th vital sign

Treatment of pain

Evaluation before WP (A)

46.4% (43.93-49.55)

38.0% (27-49)

Evaluation after WP (B)

78.4% (71.59-85.23)

82.0% (75-85)

Evaluation after electronic training (C)

92.0% (90.34-93.18)

84.0% (82-85)

p-value

p<0.001; C>A. B>A

p=0.02; C>A. B>A

Maternity
Analysis period (A-B-C)
Evaluation before WP (A)

Pain 5th vital sign

Treatment of pain

53.1% (51.10-54.27)

49.4% (44.80 -52.57)

Evaluation after WP (B)

79.6% (68.13-90.97)

78.4% (75.57-81.82)

Evaluation after electronic training (C)

75.6% (73.96-77.69)

81.8% (78.41-84.66)

p-value

p=0.003; C>A. B>A

p<0.001; C>A. B>A

Pain 5th vital sign

Treatment of pain

Emergency room
Analysis period (A-B-C)

16.7% (11.11-24.36)

42.0% (39.17-43.75)

Evaluation after WP (B)

Evaluation before WP (A)

32.9 (24.94-38.86)

56.8% (56.25-59.66)

Evaluation after electronic training (C)

45.3 (37.23-52.84)

71.8% (65.91-75.57)

p<0.001; C>A

p<0.001; C>A. B>A

p-value

Each analysis period comprised four months. Values expressed in median and
percentiles 25-75%; WP = Week of pain.

DISCUSSION
The Health Care Improvement Science has gain prominence
in the recent years and is described as a field of studies devoted to the development and evaluation of interventions for
improvement of care, as well as explaining how these actions
are developed and which factors are associated to the success of implementation and production of expected results5-7.
This study showed that the implementation of a continuing
education program, started during the WP, followed by the
continuous education in the areas of care and periodic support through virtual training, followed by a test of knowledge, proved to be effective in promoting improvement in
the care of patients with pain and in the results of the care
indicators in relation to the institutional pain protocol, either
considering the inclusion of pain as the 5th vital sign or the
adequacy of pain treatment. Quality improvement projects
that value the conception and implementation of incremental
changes and the knowledge acquired are fundamental for the
consolidation of care processes, which goes beyond technical-scientific knowledge. Such projects feature a broader scope,
revealing a dynamic process of adjustments until the goal is
achieved. A gradual shift in health education has been going
on over the years, from a passive learning approach to a more
active and interactive approach. To strengthen the environment of knowledge acquisition, educators need to be aware
of different learning styles and thus adapt pedagogical strategies and methodologies that improve the learning process
of each individual8.
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This research showed that educational strategies combined with
the promotion of interactive training during WP, exhibition
of flows and posters in strategic locations, in addition to the
discussion about pain during the practice of care on an ongoing basis by the pain nurse, proved effective in improving
the adherence of the care team to apply the pain protocol to
its full extent.
The use of interactive dialogues, such as those held by the pain
nurse with the care teams in the inpatient units, is a teaching
dynamic which has been cited as a promising strategy for the
development of competencies within a process of continuing
education9. In this type of approach, the main focus is the dialogue between the facilitator and the professional in training.
Moreover, the active participation of the health professional is
valued9. The learning strategies occupy a significant space in
cognitive psychology, especially in the theory of information
processing. This is because cognitive theory has changed the
concept of the teaching-learning process by no longer considering students as subjects who passively memorize what is presented by the instructor, and by understanding learning as an
active process that occurs within the learner and that can be
influenced by him10. In that sense, the results of strengthening
the culture of adequate pain management are no longer dependent only on the information transmitted, but also on how the
health professional processes this information and includes the
acquired knowledge, improving the care provided by him/her.
In this line of thought, the WP by itself might not have had
the expected impact if the continuing education strategies had
not been adopted in the areas of care on a continuous basis by
the pain nurse.
Regardless of the adopted strategy model, be it in person or
virtual, it’s possible to imply that the virtual electronic training
is effective due to several advantages of flexibility and in minimizing the time and costs, which the training in person can’t
achieve because of its limitations. Virtual training or e-learnings provide the professional with a study that is more individualized and adapted to his/her rhythm, providing flexibility
of time and crossing geographical barriers, because the professional chooses when and where to carry out his/her training.
E-learning in the health field provides optimization and flexibility of the time spent in training and points to the importance
of using new tools in nursing education, which adjust to the
learning dynamics of each individual, being a fast and efficient
modality of professional training and qualification11,12.
The management of pain in the emergency service is complex
due to its subjectivity and remains a challenge. The safe and
effective quality of care will avoid complications that are secondary to the prolonged duration of pain, as well as provide the
patient with greater comfort inside these institutions. Although
pain is one of the main occurrences in the emergency room and
the existence of scales that assess its intensity, few professionals
use these tools during care13.
A study that evaluated nurses’ knowledge on pain showed that
73.3% never participated in training and that their knowledge on pain management was moderate14. This highlights the
importance of the nursing professional having skills that allow
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for a complete assessment of complaints, without devaluing
the pain referred by the patient, which can often be indicative
of the severity of the condition15. All patients have the right
to express their pain and receive treatment for this complaint,
and the nurse and multi-professional team should implement
effective strategies for pain relief, avoiding deleterious effects
resulting from this symptom and providing patients with a humanized assistance15,16.
The study17 showed that the educational weaknesses of the care
teams are relevant aspects for the lack of adherence to effective pain control in the hospital environment. Another issue observed in relation to the performance of health professionals in
pain management is the lack of empathy and welcoming of the
patient with pain, which also impacts aspects related to the patients’ perception of the care that is being provided. Therefore,
the treatment of pain goes beyond technical aspects and must
also include the sensibility of the professionals in regard to pain
and in psychosocial consequences. In the present study, the training, the incorporation of the learning by the professionals and
the promotion of discussion about pain in a continuous manner
in all sectors showed important improvements in pain control.
The study18 showed that even with the implementation of pain
as the 5th vital sign, weaknesses are still found in nursing records
related to the assessment of pain, which impacts the continuity
of care, in addition to a flaw in the criteria standardization for
the preparation of medical prescriptions.
In the present study, the failure to adopt systematic pain assessment as a vital sign impacted the results of pain treatment in
all studied hospital units.
Pain control is a global challenge. Even in developed countries,
pain is still not effectively considered as the fifth vital sign, which impacts adequate treatment19. The present study evidenced
the emergency room as the unit with the greatest challenges in
pain treatment, considering the dynamics of the sector, increased demand at specific times, variability of patients and teams
and other structural aspects related to internal processes.
As for the flow of service in the emergency room, an institutional model makes the patient go through a linear path inside the
institution, never returning to the waiting room. After the medical assessment, the patient is sent to the medication room, for
exams and/or, if necessary, to a specialist. At the end, another
doctor reviews the information obtained in the previous steps
in order to determine discharge or hospitalization. Within this
model, the service is fast, but it’s clear that it’s a challenge to
engage the whole team in a homogeneous manner focused on
the patient with pain in all stages of assistance, guaranteeing an
adequate reevaluation.
In addition to that, the patient goes through assessments performed by several professionals, which ensure more safety and
effectiveness in the process, improving the patient’s experience
in the assistance for pain. The results of this research showed
that, if training and knowledge about pain for the entire care
team is promoted, the linear model of care allows for promising
strategies for the proper management of pain.
A relevant issue regarding the performance of the emergency
room in the analyzed indicators may also be related to poorer
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test performance after electronic training, indicating that focused educational approaches better adapted to the profile of
a specific sector are essential for understanding the process of
different hospital sectors. Although the process of pain management is unique, it presents peculiarities that need to be differentiated and analyzed in each sector, identifying weaknesses
and promoting training that is better adapted and has better
reach for those specific professionals, developing a unique educational process.
A study showed that although intensive care units present an
adequate pain assessment process, including the adherence to
pain as the 5th vital sign, the flows of assistance for pain treatment are still fragile, with unconsolidated implementation20.
Considering this context, the strategies to be employed in educational initiatives must favor solidary and collaborative relationships that bring inclusion, acceptance and respect for the
patient with pain, optimizing the production of new meanings
on health care oriented to the patient’s needs and based on the
interaction of the care team, ensuring that the linear model of
care is enhanced.
In institutions that consider pain as the 5th vital sign, nursing
professionals are sensitive to pain relief, nevertheless, only offering training on pain assessment instruments, however important it may be, is not sufficient to achieve continuity of care
and relieve the pain of the hospitalized patient18. In these studies, the adoption of continuous and multimodal educational
strategies were effective in improving processes related to pain
treatment.
One of the present study’s limitations was not being able to independently evaluate the effect of the virtual training without
the influence of other already implemented strategies that had
effectively improved processes. Nonetheless, the strategies, from
a practical point of view, will always be relevant to the process
of learning for the health professional and to the strengthening
of the culture of improved pain management. The strategy may
be understood as a single action divided in different implementation steps that result in lasting, relevant, and effective results,
as is the case for pain treatment when comparing the period
prior to the adopted strategies and their aftermath.
CONCLUSION
Continuing educational strategies in the studied care sectors
presented a positive, relevant and lasting impact on the processes related to the inclusion of pain as the 5th vital sign, as well as
in the management of pain, with a relevant improvement of the
analyzed indicators and in the quality of patient care.
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Inter-observer agreement in the identification of pain faces in full-term
and late preterm newborns: cross-sectional study
Concordância interavaliadores na identificação de faces de dor de recém-nascidos a termo e
pré-termo tardio: estudo transversal
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ABSTRACT
BACKGROUND AND OBJECTIVES: Difficulty in neonatal
assessment is a challenge for the development of pain prevention
and treatment strategies. The objective of this study was to analyze the agreement among health professionals in the identification
of facial pain movements in images of neonates submitted or not
to a painful procedure and to evaluate the discriminatory capacity of these facial movements regarding the presence of pain.
METHODS: Cross-sectional study. Six health professionals trained in neonatal pain assessment evaluated 30 images of newborns undergoing a painful procedure and 30 images of the same
newborns at rest, without pain. Each professional evaluated five
facial movements that are part of the Neonatal Facial Coding
System. Sensitivity, specificity, and positive and negative predictive values were determined. Agreement among professionals was
assessed using the kappa coefficient.
RESULTS: The six observers correctly assessed 94±9% of the
images obtained at rest as absence of pain and 88±28% of the
images obtained during the painful procedure as presence of
pain. Protruding forehead, narrowed eyelid cleft, deepened nasolabial furrow, and open mouth showed high sensitivity, specificity, and positive and negative predictive values in the diagnosis of pain, with values between 78-90%. The inter-observer
agreement for all 60 images showed a kappa coefficient of 0.60
(95%CI 0.55-0.66).
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CONCLUSION: The evaluation of the forehead, eyelid, nasolabial furrow and mouth of newborns showed high sensitivity
and specificity to discriminate the presence and absence of pain
in static images. The agreement between the evaluators in identifying facial movements related to the expression of pain in newborns was moderate.
Keywords: Facial expression, Newborn, Observer variation,
Pain measurement.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A dificuldade na avaliação
da dor do recém-nascido é um desafio para o desenvolvimento
de estratégias de prevenção e tratamento da dor. O objetivo deste
estudo foi analisar a concordância entre profissionais de saúde
na identificação de movimentos faciais de dor em imagens de
recém-nascidos submetidos ou não a um procedimento doloroso
e a capacidade discriminatória quanto à presença de dor desses
movimentos faciais.
MÉTODOS: Estudo transversal. Seis profissionais de saúde
treinados na avaliação da dor neonatal avaliaram 30 imagens
de recém-nascidos submetidos a um procedimento doloroso e
30 imagens em repouso dos mesmos recém-nascidos, sem dor.
Cada profissional avaliou cinco movimentos faciais que fazem
parte do Sistema de Codificação Facial Neonatal. Sensibilidade,
especificidade e valores preditivos positivos e negativos foram determinados. A concordância inter-avaliadores foi avaliada pelo
coeficiente kappa.
RESULTADOS: Os seis observadores avaliaram corretamente
94±9% das imagens obtidas em repouso como ausência de dor e
88±28% das imagens obtidas durante o procedimento doloroso
como presença de dor. Fronte saliente, fenda palpebral estreitada,
sulco nasolabial aprofundado e boca aberta mostraram alta sensibilidade, especificidade e valores preditivos positivo e negativo
no diagnóstico de dor, com valores entre 78 e 90%. A concordância inter-avaliadores para todas as 60 imagens mostrou um
kappa 0,60 (IC95%0,55-0,66).
CONCLUSÃO: A avaliação da fronte, pálpebra, sulco nasolabial
e boca de recém-nascidos mostrou alta sensibilidade e especificidade para discriminar a presença e ausência de dor em imagens
estáticas. A concordância inter-avaliadores na identificação de
movimentos faciais relacionados à expressão da dor em recém-nascidos foi moderada.
Descritores: Expressão facial, Medição da dor, Recém-nascido,
Variações dependentes do observador.

Inter-observer agreement in the identification of pain faces in
full-term and late preterm newborns: cross-sectional study

INTRODUCTION
The cortex of the newborn (NB), even during development, is
capable of processing impulses originated in the nociceptive receptors in response to pain stimuli, resulting in the sensation of
pain1. For NBs hospitalized in the Neonatal Intensive Care Unit
(NICU), several procedures that are necessary for their treatment
are painful or stressful and not always the pharmacological or non-pharmacological interventions for the treatment of pain are used2.
The evaluation of pain in the NB is fundamental for its proper
management and requires knowledge, attitudes and evaluation
skills of each professional involved in the neonatal care2,3. However, determining the presence of pain in this population is
a challenge for health professionals. Several factors are involved
in the difficulty to evaluate pain, as the subjective nature of the
phenomenon of pain, the impossibility of these patients to verbalize pain, the lack of precise pain indicators in the neonatal
period and the non-existence of a universal standard accepted for
the qualification of infant pain2,4. Among the various behaviors
triggered by pain and expressed by the NB, facial movement
seems to be the most specific5-7, besides being the most observed
by caregivers8.
The Neonatal Facial Coding System (NFCS) pain assessment
scale has been applied to evaluate facial pain expression in full-term9,10 and preterm6,11 NBs. The scale is based on the Facial
Action Coding System (FACS)12 approach, which was developed
to codify facial movements and subsequently adapted for NBs13.
NFCS, described originally by Grunau and Craig10, evaluates 10
facial movements, but several studies have shown good scale reliability with the reduction in the number of facial movements
evaluated5,14,15. Although the NFCS scale is easy to apply, since the
evaluator only checks for the presence or absence of certain facial
movements, there may be variability in the detection of these movements among observers, variability associated with demographic
characteristics, previous personal experiences with painful phenomena and/or the evaluator’s emotional state16.
It’s possible to observe a growing concern in the literature in the
last years in describing ways to assess pain17,18, investigate the perceptions of the nurses and neonatologists about the knowledge
and practice of pain evaluation of NB2,6 and describing the knowledge, attitudes and practices of the professionals in regard to their
handling of pain19-21. Such global concern finds wide resonance
in Brazil, with several studies performed in the country22,23. Generally, the national and international literature indicate that differences and particularities in the comprehension of the NB pain
among the several health professionals that care for the NB has
been making it difficult to develop strategies of prevention and
treatment of pain in the clinical practice19,24,25.
In this context, the present study had the objective of analyzing
the agreement among health professionals in regard to the identification of pain face in images of NBs submitted or not to a
painful procedure and evaluating the discriminatory capacity of
the NFCS facial mimic scale for the presence or absence of pain in
the NBs. The study aimed at specifically assessing the agreement of
the health professionals in the identification of the presence of facial movements that characterize pain in pictures of NBs obtained

BrJP. São Paulo, 2020 oct-dec;3(4):348-53

during a painful procedure, and the identification of the absence
of these facial movements in front of the same NBs while resting.
METHODS
Cross-sectional study in which health professionals assessed presence
or absence of pain in images of full-term and late preterm NBs,
submitted or not to a painful procedure. The study was done in
the NICU of a tertiary university hospital, in the period of June to
August of 2013. Six female professionals, 3 doctors, 2 nurses and 1
physiotherapist specialized in neonatology and that worked in the
center for formation of human resources for NICU were included.
The inclusion criteria demanded that they worked in the NICU of
the institution and had more than 10 years of expertise in neonatology and activity in NICU. There were no exclusion criteria.
Through an image bank of NBs generated in the study26, two images of 30 NBs were selected: one captured during rest, before a
painful procedure and considered as an image of without pain;
and another captured during punction, in the exact moment of
the invasion of the skin, considered as an image of pain.
The images were obtained through three Foscam IPCAM cameras (FOSCAM Manufacturer - China, with authorized FOSCAM
BRAZIL resale), in the following configurations: high sensitive
microphone, 300k pixels, digital remotepan/tilt, color, wireless,
night vision, motion detect, wi-fi, MJPEG video compression.
The NBs had a gestational age between 34 and 41 weeks, evaluated
by the best obstetric estimate, had no congenital malformations or
facial anomalies, and didn’t require ventilatory support or naso/
orogastric probe. The painful procedures, performed by medical
indication, included capillary or venous puncture and intramuscular injection, being performed between 24 and 168 hours of life.
Each health professional was oriented to individually evaluate the
60 images in the sequence in which they were arranged, randomly,
with no time restriction. For each image, observers pointed out
whether it was a NB with or without pain and scored the presence or absence of 5 pain facial movements that make up the
NFCS scale9,10. This scale was chosen because it provides valid and
sensitive information regarding the nature and intensity of pain,
with an inter-observer reliability of 88%, allowing for an effective
communication between the NB and the people involved in their
care10. For this study, the following facial movements on the scale
were considered indicative of pain: protruding forehead, narrowed
eyelid cleft, deepened nasolabial furrow, open mouth and mouth
horizontally or vertically stretched. For each present movement,
one point was attributed. The presence of pain, according to the
evaluation of the facial mimic, was defined when three or more
movements were present9,10.
For the analyses, pain was considered present when the image
was obtained during the procedure, and it was considered absent
when the image was obtained during rest. Sensitivity, specificity
and positive and negative predictive values were calculated for each
observer individually when identifying absent or present pain for
the 60 analyzed images. Inter-observer agreement on the presence
or absence of pain was assessed by Fleiss’ Kappa coefficient27. In
order to identify which of the facial movements had the highest
inter-observer agreement, the number of images in which there
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was agreement between 4, 5 and 6 evaluators for each of the facial
movements was verified for the images of absent and present pain
separately. Next, the paired images of the 30 NBs, i.e., the image
obtained during rest followed by the image obtained during the
procedure of the same NB were evaluated. Also, an analysis was
made for each observer and for each of the facial movements regarding the percentage of images in which the movements were
correctly evaluated, i.e., facial movement absent at rest and facial
movement present during the procedure.
It’s worth highlighting that, when designing the original study26,
the authors carefully considered the possibility of administering
non-pharmacological analgesia to the NBs, but this would be
an important limitation of the studies’ objectives. The study was
approved by the Research Ethics Committee with the premises
that only minor routine procedures would be done, only once, and
the matter of pain would be openly and transparently discussed
with the parents, as well as the possible benefits of the study, before
requesting for their consent. The image bank obtained from these
premises allowed for the present data analysis.
The study was approved by the Research Ethics Committee (CEP
1299/09) of the institution. The Free and Informed Consent Term
(FICT) was obtained from those responsible for the NBs from
whom the images were obtained and from the professionals who
evaluated them.
Statistical analysis
Performed in the SPSS Statistics software, version 17.0 (IBM
SPSS Statistics for Windows, USA). The Fleiss Kappa Coefficient
was calculated using the “Online Kappa Calculator “28. The adopted significance level was p<0.05.
RESULTS
The mean age of evaluators was 42 years old (variation: 34-46),
were graduated 18 years ago (variation: 12-23), with time of activity in neonatology of 15 years (variation: 11-19) and time of
performance in NICU also of 15 years (variation: 11-20).
Of the 30 photographed NBs, 15 were male, with a mean gestational age of 37±1.4 weeks (variation: 35-41), being 7 late prematures and 23 full-term. The mean birth weight was 2962±593g (variation: 2115-4100), and seven NBs were underweight. Birth was
vaginal in 11 and cesarean in 19. The median and Apgar bulletin
variation in the first and fifth minute of life were 9 (6-9) and 9 (710), respectively. The images were obtained before and during the
following painful procedures: blood collection by venipuncture in

the back of the hand for laboratory tests (n=13), blood collection
through capillary puncture in the calcaneus for neonatal screening
tests (n=12) and for blood glycemia dosing (n=3), and intramuscular injections in the thigh for hepatitis B vaccine (n=2).
Each image obtained at rest and during the procedure was evaluated by the six professionals who assigned them a score of 0-5. For
each image, the mean scores of the six evaluators was calculated
and, subsequently, the overall mean of the images obtained in the
absence and presence of the procedure. The overall mean score
of the 30 images in the absence of the procedure was 0.56±0.46
(variation: 0.10-1.33), lower than the overall mean of the 30 images obtained during the procedure of 3.95±0.99 (variation: 0.504.67) (p<0.001).
The same analysis was performed individually for each of the facial movements. The mean score of the 6 evaluators for the presence of protruding forehead on the 30 images without pain was
0.11±0.14 (variation: 0.00-0.50) and, on the images of pain,
0.88±0.23 (variation: 0.00-1.00; p<0.001). For the presence of a
narrowed eyelid cleft, the mean score for the images without and
with pain was 0.11±0.15 (variation: 0.00-0.50) and 0.87±0.21
(variation: 0.33-1.00; p<0.001), respectively. As for the presence
of deepened nasolabial furrow, the mean score of the images without pain and with pain was, respectively, 0.11±0.18 (variation:
0.00-0.83) and 0.78±0.28 (variation: 0.00-1.00; p<0.001). For
the open mouth facial movement, the mean score for the images without pain was 0.13±0.17 (variation: 0.00-0.67) and for the
images with pain was 0.81±0.30 (variation: 0.00-1.00; p<0.001).
Finally, for the stretched mouth, the images without pain had a
mean score of 0.09±0.14 (variation: 0.00-0.50) and those with
pain of 0.59±0.20 (variation: 0.00-1.00; p<0.001).
Following that, the percentage of images correctly evaluated was
verified, considering the total score of zero, 1 and 2 as an indicative of absence of pain and the total score 3, 4 and 5 as presence
of pain. For this analysis, the percentage of correct evaluations by
the six evaluators was calculated, considering the images obtained
before the procedure, during rest, as absence of pain and, during
the puncture, as presence of pain.
On average, the six evaluators evaluated correctly 94.4±9.1% (variation: 66.7-100%) of the images obtained before the procedure
as absent pain and 87.8±27.6% (variation: 0.0-100%; p=0.219) of
the images obtained during the painful procedure as present pain.
After that, the sensitivity, specificity, positive predictive value and
negative predictive value were calculated for the response of the six
evaluators for the 60 images, taking into account all movements
and each individual facial movement (Table 1).

Table 1. Values (variation) of sensitivity, specificity, positive predictive value and negative predictive value of the six evaluators, in the evaluation
of images during rest and during the procedure for the five facial movements individually and together
Sensitivity (%)

Specificity (%)

Predictive positive value (%)

Protruding forehead

Facial movements

88.9 (80.0 - 96.7)

88.9 (76.7 - 100.0)

89.7 (80.6 - 100.0)

89.4 (83.3 - 95.8)

Narrowed eyelid cleft

87.8 (80.0 - 100.0)

88.9 (70.0 - 100.0)

90.0 (76.9 - 100.0)

88.6 (83.3 - 100.0)

Deepened nasolabial furrow

78.3 (53.3 - 90.0)

88.9 (80.0 - 100.0)

88.8 (79.3 - 100.0)

81.4 (68.2 - 88.9)

Open mouth

81.1 (63.3 - 93.3)

86.7 (60.0 - 100.0)

88.5 (70.0 - 100.0)

83.3 (73.2 - 90.0)

Stretched mouth

59.4 (64.0 - 93.3)

90.6 (80.0 - 100.0)

81.3 (25.0 - 100.0)

73.2 (46.2 - 93.5)

All movements

87.8 (80.0 - 93.3)

94.4 (86.7 - 100.0)

94.5 (87.1 - 100.0)

88.7 (83.3 - 93.8)
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Inter-observer agreement was verified for the images obtained during rest and during the procedure by the Fleiss Kappa
coefficient, considering the facial movements together and
separately (Table 2). The evaluation of inter-observer agreement for all 60 images showed a coefficient of 0.60 (variation:
0.55-0.66). In the evaluation of the images during rest, the coefTable 2. Inter-observer agreement for the images obtained during rest
and during the procedure, considering the facial movements together
and separately
Inter-observer agreement

Kappa Fleiss
Index

Confidence
interval of 95%

Total of 60 images*

0.60

0.55 - 0.66

30 images of rest#

0.65

0.58 - 0.72

Protruding forehead

0.62

0.46 - 0.78

Narrowed eyelid cleft

0.64

0.47 - 0.82

Deepened nasolabial furrow

0.62

0.46 - 0.78

Open mouth

0.59

0.42 - 0.76

Stretched mouth

0.69

0.53 - 0.86

0.56

0.48 - 0.64

Protruding forehead

0.79

0.64 - 0.93

Narrowed eyelid cleft

0.71

0.54 - 0.88

Deepened nasolabial furrow

0.57

0.41 - 0.73

Open mouth

0.70

0.55 - 0.85

Stretched mouth

0.04

-0.07 - 0.16

30 images during procedure

$

*Referring to the absence of signs on the 30 images during rest and the presence of signs on the 30 images during the procedure; #referring to the absence of
facial movements; $referring to the presence of facial movements.

ficient was 0.65 (0.58-0.72) and in the images obtained during
the procedure, it was 0.56 (0.48-0.64). In the separate evaluation
of the facial movements, the coefficient of agreement varied from
0.59 to 0.69 for the images obtained during rest, and from 0.56
to 0.79 for those obtained during the procedure, except for the
coefficient observed for the stretched mouth, which was 0.04.
Table 3 presents the values of agreement between 4, 5 and 6 observers for each facial movement on the images obtained during
the painful procedure and during rest. For the images of rest, in
the absence of pain, all observers agreed with the absence of the
five facial movements evaluated in 53.3 to 66.7% of the images.
Also for the images of rest, 80% agreement was obtained by at
least five evaluators for the protruding forehead, deepened nasolabial furrow and stretched mouth.
For the movements of narrowed eyelid cleft and open mouth,
80% agreement was obtained by four or more evaluators. Regarding the images obtained during the procedure (presence of
pain), the agreement between the six evaluators varied from 3.3
to 73.3%. 80% agreement was obtained by at least five evaluators for the protruding forehead and narrowed eyelid cleft movements.
For the deepened nasolabial furrow and open mouth, 80% of
agreement was obtained by four or more evaluators. Stretched
mouth did not reach 80% of agreement when four or more
evaluators were considered.
Table 4 presents the results of inter-observer agreement in the
analysis of the paired images of the 30 NBs with the image obtained at rest, followed by the image obtained during the procedure, regarding the evaluation of facial movements as absent in

Table 3. Agreement between 4, 5 and 6 evaluators for the different facial movements in the images of newborns without pain (rest) and with pain
(painful procedure)
Inter-observer
agreement

Protruding forehead

Narrowed eyelid cleft

Deepened nasolabial furrow

n

%

n

%

n

6 evaluators

16

53.3

19

63.3

5 evaluators

9

30.0

3

10.0

4 evaluators

4

13.3

7

23.3

6 evaluators

22

73.3

21

70.0

5 evaluators

3

10.0

3

10.0

4 evaluators

2

6.7

1

3.3

3

Open mouth

%

n

18

60.0

8

26.7

2

Stretched mouth

%

n

%

16

53.3

20

66.7

7

23.3

4

13.3

6.7

5

16.7

5

16.7

12

40.0

17

56.7

1

3.3

10

33.3

6

20.0

4

13.3

10.0

2

6.7

14

46.7

Absence of pain

Presence of pain

Table 4. Inter-observer agreement on the analysis of paired images of the 30 newborns regarding the evaluation of facial movements as absent
in the images obtained without pain at rest and present in the images obtained with pain during the procedure
Inter-observer
agreement

Protruding forehead

Narrowed eyelid cleft

Deepened nasolabial
furrow

Open mouth

Stretched mouth

n (%)

% accum

n (%)

% accum

n (%)

% accum

n (%)

% accum

n (%)

6 evaluators

12 (40.0)

40.0

13 (43.3)

43.3

6 (20.0)

20.0

9 (30.0)

30.0

-

0

5 evaluators

8 (26.7)

66.7

5 (16.7)

60.0

10 (33.3)

53.3

6 (20.0)

50.0

3 (10.0)

10.0

% accum

4 evaluators

5 (16.7)

83.4

7 (23.3)

83.3

7 (23.3)

76.6

7 (23.3)

73.3

12 (40.0)

50.0

3 evaluators

2 (6.7)

90.1

2 (6.7)

90.0

2 (6.7)

83.3

2 (6.7)

80.0

7 (23.3)

73.3

2 evaluators

2 (6.7)

96.8

1 (3.3)

93.3

1 (3.3)

86.6

2 (6.7)

86.7

4 (13.3)

86.6

1 evaluators

-

1 (3.3)

96.6

1 (3.3)

89.9

1 (3.3)

89.9

3 (10.0)

96.6

29 (96.8)

29 (96.6)

Total

27 (89.9)

27 (89.9)

29 (96.6)

% accum: accumulated percentage.
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the images obtained during rest, without pain, and present in
the images obtained during the procedure, with pain. The protruding forehead was scored as absent in the image without pain
and present in the image with pain by six evaluators in 40.0% of
the NB photos, the eyelid cleft in 43.3%, the nasolabial furrow
in 20% and the open mouth in 30%. The absence and presence
of stretched mouth on the images with and without pain, assessed in pairs for the same NB, was not correctly identified by the
six observers in none of the NB.
The correct identification of the absence and presence of pain in
80% of the NBs in the images analyzed in pairs was observed by
four evaluators for the facial movements of protruding forehead
and narrowed eyelid cleft. The correct identification of the absence and presence of pain in 80% of the NBs on the images
analyzed in pairs was observed by three evaluators for the facial
movements of deepened nasolabial furrow and open mouth.
DISCUSSION
In the present study, health professionals evaluated images of
NBs obtained during rest and during a painful procedure, assigning one point to the presence of each of the five facial movements: protruding forehead, narrowed eyelid cleft, deepened
nasolabial furrow, open mouth and stretched mouth, according
to the NFCS scale9,10. The score attributed to the obtained images during the painful procedure was higher when compared to
the attributed to the images during rest, indicating a good discriminatory capacity of the scale in differentiating, in NBs, the presence or absence of facial movements of pain. The evaluation of
NB photos by health professionals showed values of sensitivity,
specificity and positive and negative predictive value between 88
and 94%, showing a good discriminatory power of the observation of facial movements in order to identify the presence or
absence of pain in this age group.
According to the literature, the ability to assess pain through
facial mimicry has made it one of the main indicators of pain
in pre-verbal patients5, which is confirmed by the present study in the difference between the mean scores obtained in the
evaluation of facial movements together and individually on
the images obtained at rest and during the painful procedure.
Authors29 obtained similar results when comparing NFCS with
the Children’s and Infant’s Postoperative Pain Scale (CHIPPS).
These authors report that for NFCS the internal consistency was
high (α=0.936 for all NBs, α=0.943 for premature and α=0.880
for full-term NBs) and conclude that NFCS is a good tool to
assess the presence and absence of pain.
Among the NFCS parameters used for the assessment of NB
photos during rest and during painful procedures, the protruding forehead, narrowed eyelid cleft, deep nasolabial furrows and
open mouth showed sensitivity, specificity and positive and negative predictive value between 78 and 90%.
The stretched mouth presented the worst performance, with
sensitivity below 60%. Such results were reinforced when the
images were analyzed in pairs, comparing the image of the same
NB before and during the painful procedure. In this evaluation,
the absence and presence of stretched mouth, without and with
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pain, respectively, on the images for the same NB were not correctly identified by the six evaluators in none of the 30 patients.
A similar result was pointed out by the pioneer study10. The
authors evaluated 140 healthy NBs regarding facial expression
for a period of 60 seconds, followed by a period during which
the capillary puncture was performed in the calcaneus. The study
showed that the forehead movement, with protrusion of the eyebrow, closing of the eyelids, deepening of the nasolabial furrow
and opening of the lips were observed in 99% of the NBs during
puncture; while the opened or vertically stretched mouth was
observed in only 70 and 43%, respectively.
In none of the children the horizontally stretched mouth or the
crimped lips were observed and, because of that, these two facial
movements were not included in the further studies that used
facial movements for the evaluation of pain in NBs.
Similarly, the authors22 observed during exam collection, using
the NFCS scale to assess NB pain, that some facial manifestations were more frequent, such as open mouth (96.1%), followed by protruding forehead (88.4%) and narrowed eyelid cleft
(76.9%).
Not using the 10 facial movements proposed by NFCS to evaluate pain was also addressed by Peters et al.14 and other researchers6, who suggested assessing only the three movements most
commonly observed in the context of neonatal pain: protruding
forehead, narrowed eyelid cleft and deepened nasolabial furrow.
The study30 examined two coding systems, the NFCS and the
Modified Behavior Pain Scale (MBPS) and observed the factorial
structure of these scales. The authors confirmed that the internal
consistency of the NFCS scale with three items (squeezed eyes,
vertically stretched mouth and horizontally stretched mouth) is
similar to the NFCS scale of seven items (α between 0.75 and 0.87
for the 3 items). In addition to that, the authors30 stressed that
shorter versions of the scale increase its potential for clinical use.
In the analysis of agreement among the health professionals regarding the evaluation of NB images during rest and the painful
procedure, moderate agreement was observed when all 60 images
were analyzed together or separately, with 89.4% agreement for
images at rest and 83.4% for those obtained during the procedure.
The inter-observer agreement in the evaluation of the images obtained during the procedure was similar to that pointed out by
other authors, as in the study5, in which agreement of 86% was
reported in the response of three professionals, a nurse, an occupational therapist and a social worker in the evaluation of acute pain
in 40 premature infants using NFCS. The evaluation was performed during the procedures of removal of the blanket involving
the patient, heel friction with a cotton swab, heel puncture with
a lancet, heel compression with cotton for hemostasis and in the
recovery phase after procedure. Study11 analyzed 56 full-term and
preterm NBs photographed during heel puncture using NFCS.
The authors observed an 89% inter-observer agreement in response to the pain evaluation during the painful procedure. Similarly,
another study15 found a 94% agreement between two evaluators
when analyzing the behavioral response to pain of 36 full-term
infants and 31 healthy premature infants submitted to capillary
puncture through four facial actions: protruding forehead, narrowed eyelid cleft, deep nasolabial furrow and open mouth.

Inter-observer agreement in the identification of pain faces in
full-term and late preterm newborns: cross-sectional study

It’s worth noting that the present study presented the limitation
of a small number of evaluated professionals. In addition, the
analysis of the presence of pain in photos of NBs at rest and submitted to painful procedures should also be considered because,
since this is the evaluation of a static 2D image, it is not possible
to analyze all facial movements suggested by NFCS, such as tense tongue and chin tremor.
Studies done at bedside are needed to confirm the present findings. However, even with a reduced number of evaluators, the
use of printed images allowed all professionals to visualize the
same faces of NBs, which made it possible to compare the observation made by the professionals under equal conditions. Further studies should be performed in order to analyze the dynamic of the health professional’s view when evaluating NB pain.
Moreover, new researches are necessary to comprehend how the
presence of devices in front of the NBs’ faces interfere with the
assessment and, in consequence, with the management of pain,
since the fixation of the nasal probe and orotracheal tube, as well
as the eye protection used when the NB is under photo therapy,
may hinder the adequate visualization of the facial points and
interfere in the assessment of pain in the NB.

4.

CONCLUSION

17.

The assessment of facial movements of the forehead, eyelid cleft,
nasolabial furrow and the mouth of NBs presented high sensibility and specificity for determining the presence and absence of
pain in images of NBs submitted or not to painful procedures.
The inter-observer agreement on the identification of facial movements related to pain expression in NBs was moderate. Of the
analyzed facial movements, the protruding forehead, the narrowed eyelid cleft, the deep nasolabial furrow, and the open mouth
showed high sensitivity in the identification of the presence of
NB pain.
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Physical pain and hopelessness in school teenagers
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Physical pain and hopelessness can be risk factors for health and have a biopsychosocial impact on adolescence. Studies on such factors in adolescents
are still scarce. This study aimed to evaluate aspects related to
physical pain and hopelessness in a sample of school adolescents.
METHODS: Data was collected in two schools using the Multidimensional Pain Assessment Scale, and Beck Hopelessness Scale. Logistic regression was used to analyze factors associated with
physical pain and hopelessness.
RESULTS: 270 adolescents were included. There was a significant prevalence of pain (mild 88.1% and intense 90.90%) and
hopelessness (moderate 11.1% and severe 5.6%). In the multi-variate logistic regression model, the location of back pain and
chronic pain were independently associated with severe hopelessness (defined as a Beck Hopelessness Scale score between 14 and
20). By multivariate logistic regression, adolescents who reported
back pain and chronic pain presented, respectively, 2.07 (95%
CI: 1.04-4.14) and 2.01 (95% CI: 1.03-3.93) times more chance to experience severe hopelessness. In the model of factors associated with the presence of pain, female adolescents were 3.87
times more likely to have pain (OR: 3.87; 95% CI: 1.74-8.60).
CONCLUSION: The greater occurrence of pain in female adolescents and the association between specific aspects of pain and
the presence of hopelessness indicate the existence of priority
groups for health care actions.
Keywords: Adolescent, Pain, Suicide attempt.

JUSTIFICATIVA E OBJETIVOS: A dor física e a desesperança
podem ser fatores de risco para a saúde e gerar impacto biopsicossocial na adolescência. Pesquisas sobre tais fatores em adolescentes ainda são escassas. O objetivo deste estudo foi analisar
aspectos relativos à dor física e à desesperança em uma amostra
de adolescentes escolares.
MÉTODOS: Os dados foram coletados em duas escolas, com
a aplicação de dois instrumentos: “Multidimensional Pain Assessment Scale”, e “Beck Hopelessness Scale”. Foi empregada a regressão logística para análise de fatores associados com a dor física e
com a desesperança.
RESULTADOS: Foram incluídos 270 adolescentes. Houve
prevalência relevante de dor leve 88,1% e intensa 90,90% e de
desesperança moderada 11,1% e intensa 5,6%. No modelo de
regressão logística multivariada, a localização da dor nas costas e
a dor crônica estiveram independentemente associadas com a desesperança grave definida como uma pontuação entre 14 e 20 na
“Beck Hopelessness Scale”. Adolescentes que reportaram dor nas
costas e dor crônica apresentaram respectivamente 2,07 (IC95%:
1,04-4,14) e 2,01 (IC95%: 1,03-3,93) vezes mais chance de
apresentarem desesperança grave. Já no modelo dos fatores associados com a presença de dor, adolescentes do sexo feminino
apresentaram 3,87 vezes mais chance de ter dor (OR: 3,87; IC
95%: 1,74-8,60).
CONCLUSÃO: A maior ocorrência de dor em adolescentes do
sexo feminino e a associação entre aspectos específicos da dor e a
presença de desesperança indicam a existência de grupos prioritários para as ações de cuidado em saúde.
Descritores: Adolescente, Dor, Tentativa de suicídio.
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Musculoskeletal physics pain is a relevant problem for public
health due to its high prevalence, high cost and negative impact
on the quality of life of those affected1,2. People in pain consume
twice as much health care resources as the general population2.
In addition, the presence of pain may be associated with increased risk of suicidal behavior3. The presence of pain in children
and adolescents, in turn, can lead to sleep problems, inability to
pursue hobbies, and absence from school4.
Hopelessness may be understood as a pessimistic attitude or
expectation about future events or thoughts. Someone who is
hopeless tends to see the future with no expectations, loses motivation for life and can’t find reasons for living5. Hopelessness
constitutes a risk factor for the suicidal behavior6,7.

Physical pain and hopelessness in school teenagers

During the adolescence years a vast number of biopsychosocial
alterations occur8, and physical pain and hopelessness makes the
teenager more vulnerable.
Since the Brazilian studies that evaluate the relation between physical pain and hopelessness are scarce, especially regarding the teenage
population, the present study analyzed the prevalence and the factors
associated with physical pain and hopelessness in school teenagers.
METHODS
Cross-sectional, quantitative, and exploratory study, with a convenience defined sample, conducted from April to November
2018, in two state schools in the city of Divinópolis/MG. The
inclusion criteria were adolescents from 15 to 19 years old, enrolled and regularly attending the schools, present in the classroom
on the day and time of data collection, after the signing of the
Free and Informed Consent Terms (FICT) by those responsible.
After an orientation about the implications of the study, those
who consented were instructed to take the FICT home and request that parents and/or guardians read and sign it. After collecting the FICT, students were instructed to read and sign the
Informed Consent Term.
The population was composed of 489 teenage students, of which
119 decided not to participate in the study and 100 were excluded due to non-conformity to the adopted inclusion criteria.
Thus, the sample consisted of 270 teenagers. The quantity studied was higher than the minimum sample size initially calculated through Open Epi, version 3.01, for a 95% confidence level,
with a sample error of 5% and statistical power of 80%.
The Multidimensional Assessment Pain Scale (MAPS) and the
Beck Hopelessness Scale (BHS) were used for data collection.
The MAPS, validated for the Portuguese language9, makes it possible to evaluate several descriptors of pain, from its absence or
presence, to the presence of acute and chronic pain in different
experiences, identifying sensitive, affective and evaluative components of the pain phenomenon. In this scale, the higher the
score the higher the pain and its descriptors9.
MAPS is a self-applicable instrument composed of 10 fixed questions in which the level of pain is quantified considering a numerical scale from zero to 10, in which zero indicates “no pain” and
10 “intense pain”, being also possible to identify descriptors that
characterize perceived pain. This scale is widely used in scientific
studies and aims to identify and validate pain descriptors9.
BHS is a self-administration structured instrument, composed of
statements that evaluate the degree of hopelessness by measuring
negative attitudes towards the future and its degree of pessimism,
and presents satisfactory results of reliability and validity10. BHS
has been used in national and international studies as an indicator of suicide risk.
BHS was translated and adapted to the Portuguese language by
Cunha10. The instrument is characterized as a right and wrong
type dichotomous scale, and its items are scored at zero or 1, with
a score range from zero to 20, in which the sum of its individual
items results in a total score, which ranks: minimal hopelessness
(zero-4 points), mild hopelessness (5-8 points), moderate hopelessness (9-13 points) and severe hopelessness (14-20 points).
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This study is in conformity with the Resolution 466 on human
beings research11. The research project was approved on September 22, 2017 by the Comitê de Ética em Pesquisa (CEPES –
Research Ethics Committee) of the Universidade Federal de São
João del-Rei (CAAE 70602917.8.0000.5545 and Opinion No.
2.291.115).
Statistical analysis
The data was analyzed in the Statistical Package for the Social
Sciences (version 20.0, SPSS, Chicago, Illinois) through double
typing, which allowed consistency analysis and validation of the
data. Firstly, the descriptive analysis was performed including the
calculation of absolute and relative frequency distribution and
measures of central tendency and dispersion. Then, the Shapiro Wilk normality test was performed for the age variable; as it
didn’t present normal distribution, it was presented in median
and interquartile amplitude (p25-p75). Next, the Cronbach Alpha was calculated for the BHS components.
The BHS classification was grouped into two categories: mild
and severe hopelessness, in order to increase the statistical power
of the analyses. The mild and minimal groups were determined
for mild hopelessness when the sum of the scale was less than 9,
and the moderate and severe groups for severe hopelessness were
determined when the sum was equal to or greater than 9.
To verify the factors independently associated with severe hopelessness and the presence of pain, multi-variate logistic regression
models were constructed. Thus, two multi-variate models were presented. In one model the dependent variable was severe hopelessness
and, in the other, the dependent variable was the presence of pain.
The sociodemographic data, the degree of hopelessness in the
case of the model of factors associated with pain, the presence of
chronic and acute pain variables and location of back, head and
neck pain in the case of the model of factors associated with hopelessness, were considered as explanatory variables of the multi-variate regression models.
The explanatory variables that obtained a p value of less than 20%
(p<0.20) in the bivariate analysis were inserted by the backward
method in the multi-variate resente multiple logistic regression,
and those with less significance (higher p value) were removed one
by one from the model. The procedure was repeated until all variables resente in the model had statistical significance (p<0.05). The
odds Ratio (OR) and their respective confidence intervals (95%
CI) were calculated in the bivariate and multi-variate models.
RESULTS
The study showed a high incidence of physical pain in the teenagers, more frequent in the anterior part of the body, more located
in the head, followed by the trunk and limbs. In the posterior
part the pain was more frequent in the lumbar region, followed
by head and neck and limbs.
Most students presented minimal hopelessness, although there
was a high proportion of individuals with moderate or severe
hopelessness. As for pain, 62.20% reported moderate pain and
21.10% intense pain. Acute pain (52.20%) was more frequent
than chronic pain (35.60%) (Table 1).
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Table 1. Profiling of the study’s sample
Variables

n

%

Minimal

147

54.40

Mild

78

28.90

Moderate

30

11.10

Severe

15

5.60

Hopelessness classification

Pain classification
No pain

31

11.50

Mild

14

5.20

Moderate

168

62.20

Intense

57

21.10

No

46

17.00

Yes

224

83.00

Pain in the anterior part of the body

Pain in the posterior part of the body
No

100

37.00

Yes

170

63.00

Location of pain
Anterior part of the body

224

83.00

Head

184

68.10

Upper limb

49

18.10

Lower limb

90

33.30

Trunk

92

34.10

Genital

40

14.80

Posterior part of the body

170

63.00

Head and neck

74

27.40

Back

131

48.50

Upper limb

21

7.80

Lower limb

47

17.40

Buttocks

07

2.60

Table 2. Models of simple (raw odds ratio) and multiple (adjusted
odds ratio) binary logistic regression for the explanatory variables associated with severe hopelessness
Variables

Hopelessness
(%)

Raw OD (CI
95%/p-value)

Mild

Severe

No pain

79.1

20.9

1

Pain

87.9

12.1

0.51 (0.261.00. p=0.051)

Adjusted OD of
the final model
variables (CI
95%/ p-value)*

Acute pain

Chronic pain
No pain

87.9

12.1

1

1

Pain

76.0

24.0

2.29 (1.194.41. p=0.013)

2.01 (1.03-3.93.
p=0.040)

Presence of back pain
No pain

89.2

10.8

1

1

Pain

77.9

22.1

2.35 (1.194.62. p=0.013)

2.07 (1.04-4.14.
p=0.038)

*Multiple logistic regression. OR = odds ratio; CI: confidence interval.
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Table 3. Models of simple (raw odds ratio) and multiple (adjusted
odds ratio) binary logistic regression for the explanatory variables associated with pain
Variables

Pain (%)

Raw OD
(CI 95%)

No
pain

Pain

Male

20.0

80.0

1

Female

6.1

93.9

3.87
(1.74-8.6)

pvalue

Adjusted OD of
the final model
variables (CI 95%/
p-value)*

0.001

3.65 (1.61-8.25.
p=0.002)

Sex
1

*Multiple logistic regression. OR = odds ratio; CI: confidence interval.

The value of the Cronbach alpha coefficient of the components
of the BHS was 0.823, considered satisfactory and of good internal consistency.
Table 2 presents the simple logistic regression models and the
multiple logistic regression model of factors associated with severe hopelessness. In the simple logistic regression model, the
existence of occupation, the presence of chronic pain and back
pain were associated with severe hopelessness. In the multi-variate logistic regression model, the location of back pain and chronic pain were independently associated with severe hopelessness.
Regarding the bi and multi-variate logistic regression models of
the factor related to presence of pain, the only variable with significant association with both was the presence of pain in females
(Table 3).
DISCUSSION
The study revealed high prevalence of pain and hopelessness in
the teenagers. The presence of pain in adolescence has not been
much studied in Brazil. A systematic review observed that, in
the United States, the prevalence of pain in teenagers was between 11 and 38%, generating an estimated yearly cost of 19.500
billion dollars12,13. In regard to the presence of hopelessness in
Brazilian teenagers, the study6 done in the city of Porto Alegre
with individuals from 15 to 19 years old obtained results similar
to the identified in the present study.
The high occurrence of pain and hopelessness in teenagers,
mainly regarding a non-clinical population, may indicate the
important biopsychosocial suffering that many times is unknown or ignored.
Moreover, headaches are becoming more common in children
and school teenagers, and a number of studies have confirmed
the higher prevalence of headache in adolescents14-17.
As headaches are often accompanied by other physical and/or
emotional manifestations, the recognition and repercussion of
headaches in teenagers, as well as the effects on psychological
development, school performance and social interaction are relevant, and the importance of being adequately treated to avoid
potential long-term consequences and minimize the impacts on
adult life is substantial16.
The present study verified a higher occurrence of pain in the posterior region, the dorsal region being the most frequent location,
which has also been identified in other studies with teenagers18-20.
A population-based Brazilian study21 conducted with 1.597
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school adolescents found that the high intensity of back pain
was associated with the impediment of doing day-to-day activities. The possible health problems associated with the presence
of back pain and the identified association between it and hopelessness demonstrate the relevance that this type of pain can have
in the lives of adolescents and its biopsychosocial repercussions.
Besides back pain, occupation and chronic pain were associated
with severe hopelessness. These results are in conformity with the
information from the WHO and other studies22-24 regarding the
association between vulnerability factors and suicidal behavior,
such as the presence of stress and stress events throughout life.
Although the studies on the association between the presence
of chronic pain and back pain with the occurrence of hopelessness in adolescents are still scarce, it’s possible to hypothesize that
constant pain is a major factor for the occurrence of hopelessness. Therefore, interventions directed at teenagers with chronic
pain may be relevant at the Public Health level.
A cross-sectional25 population-based study of 5.504 German
school-age teenagers showed that those who reported pain were
almost twice as likely to die from suicide. The presence of pain
was also significantly associated with increased odds of suicide
ideation, suicide attempts, and multiple attempts. The same was
observed in a study26 with 250 adult patients hospitalized with
chronic pain, which identified that suicide ideation was common in people with chronic pain.
Regarding the analysis of factors associated with the presence of
pain, the female sex was the only significant associated factor.
Previous studies19,21,27,28 have shown similar results. The higher
prevalence of musculoskeletal pain in the spine in female adolescents can be explained by the existence of multifactorial alterations, such as those of the endogenous system of pain modulation, which contribute to greater sensitivity and higher
prevalence of several painful conditions in females.
Furthermore, anatomofunctional characteristics, hormonal
changes induced by puberty and/or social characteristics may
also play a relevant role20.
Although no association has been identified between hopelessness and the sex of the teenagers, a greater presence of suicide
ideation has been reported in females7. Therefore, it’s an issue
that should be better investigated in the literature.
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Prevention and control of chronic post-amputation pain of extremities:
systematic review
Prevenção e controle da dor crônica pós-amputação de extremidades: revisão sistemática
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Post-amputation pain
is very frequent and can become chronic in almost 85% of the
cases. The objective of this study was to conduct a systematic review concerning the evidence about the measures for the control
or remission of chronic pain in the stump or phantom limb in
adults and the elderly after extremity amputation.
CONTENTS: The search was conducted in the databases Pubmed,
Mendeley, Livivo, and Science Direct. Additional searches were performed at ClinicalTrial.gov, Google Scholar, and in the references
of the selected articles. Two independent reviewers performed the
screening of the studies as well as the data extraction and synthesis.
The Cochrane Collaboration Risk of Bias Tool was used to analyze the
risk of bias, and four articles were identified. Two articles on pharmacological prevention strategies and two articles on non-pharmacological treatment. The risk of bias was low for the pharmacological
approach, and uncertain or high for the non-pharmacological.
CONCLUSION: The findings suggest a protective effect of
preventive pharmacological therapies, epidurally, in combination with bupivacaine and fentanyl or added to calcitonin, in
the perioperative period. Promising data are also presented for
non-pharmacological therapies for pain control, phantom motor execution and gradual motor images. However, caution is
necessary due to the risk of bias and considering the number
of studies that answer the research question. Additional studies
are suggested to strengthen the evidence, especially with quantitative analysis.
Keywords: Amputation, Perioperative period, Phantom limb,
Postoperative pain, Therapeutics.

JUSTIFICATIVA E OBJETIVOS: A dor pós-amputação tem
alta prevalência, podendo tornar-se crônica em até 85% dos casos. O objetivo deste estudo foi analisar as evidências acerca de
medidas para o controle ou remissão da dor crônica no coto ou
membro fantasma em adultos e idosos com amputação de extremidades.
CONTEÚDO: Realizaram-se buscas nas bases Pubmed, Mendeley, Livivo e Science Direct. Buscas adicionais foram realizadas
na página eletrônica ClinicalTrial.gov, Google Scholar e listas de
referências dos artigos selecionados. A triagem dos estudos, bem
como a extração e síntese dos dados, foi realizada por dois revisores independentes. A análise do risco de viés foi feita pela
Cochrane Collaboration Risk of Bias Tool, sendo identificados quatro estudos. Dois sobre estratégias de prevenção farmacológica, e
dois sobre estratégias de tratamento não farmacológico. O risco
de viés foi baixo para as abordagens farmacológicas, e incerto ou
alto para as abordagens não farmacológicas.
CONCLUSÃO: Os achados sugerem efeito protetor das terapias
farmacológicas preventivas, por via peridural, em combinação
de bupivacaína e fentanil ou somados à calcitonina, no período
perioperatório. Dados promissores também são apresentados
para as terapias não farmacológicas de controle da dor, execução
motora fantasma e imagens motoras gradativas. Porém, é
necessário prudência devido ao risco de viés e considerando a
quantidade de estudos que respondem a pergunta de pesquisa.
Sugerem-se estudos adicionais para fortalecer as evidências,
especialmente com análise quantitativa.
Descritores: Amputação, Dor pós-operatória, Membro fantasma, Período perioperatório, Terapêutica.
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Amputation is the removal of all or part of a limb. In Brazil,
between 2008 and 2015, the Hospital Information System of the
Unified Health System recorded 361,585 amputations, approximately 4,304 amputations per month1. In the United States,
it is estimated that by 2050, approximately 1,6 million people
will undergo this procedure2. Among the most common causes
of amputation are trauma, diabetes mellitus, peripheral vascular
diseases, and tumors3-5.
Amputees are patients who have a high prevalence of post-surgical pain, about 70% have some type of pain that can be intense
in up to 15% of the cases4, and acute or chronic, depending on
the duration. Post-amputation pain can be of two kinds, which
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many times coexist in the same patient: residual limb or stump
pain (SP), and the phantom limb pain (PLP), a painful sensation
in the surgically removed limb or part of it5.
It is estimated that 50 to 85% of the amputees develop chronic
post-amputation pain (CPAP)6. Four primary criteria are used to
diagnose. Initial pain after the surgical procedure – however, on
amputation, the presence of pain before surgery is not exclusionary, being a characteristic of the chronicity that after amputation
the pain remains or even worsens; persistent for a variable period
from two to six months or more; with the factors that have led to
amputation no longer present in the individual, and not related
to the natural course of the disease – as in the oncologic cases5,7.
Since it is a potentially disabling condition, which pathophysiology is not fully understood, effective strategies to prevent and
manage post-amputation pain are challenges to overcome as there is no consensus about the most effective and efficient way to
address it8.
The objective of this study was to gather evidence on the control or remission of the chronic stump or phantom limb pain in
adults and the elderly with amputation of extremities.
CONTENTS
This systematic review followed the recommendations of the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA checklist)9 and the Synthesis Without
Meta-analysis (SWiM) guideline10. The protocol is registered
in the International Prospective Register of Systematic Reviews
(PROSPERO 2020 CRD42020151543). The question of the
study was defined according to the PICO acronym11. “What is
the evidence in the literature about measures to control chronic
pain (stump or phantom limb) in adult and elderly patients with
amputation of extremities”?
Clinical trials with preventive and/or therapeutic approach conducted with humans were included, with no language restriction, that addressed pharmacological and non-pharmacological
interventions to prevent and manage post-amputation pain in
adults or elderly patients, with outcomes of interest on chronic
pain, stump pain and phantom pain, published between 2009
and 2019. Reviews, meta-analysis, case reports, and case series
were excluded.
Information source and search strategy
The electronic databases Livivo, Mendeley, Pubmed and Science
Direct were consulted on 08/07/2019. The search strategy was
established according to the PICO strategy described above,
adapted for each base (“amputation” OR “amputation stumps”
OR “extremities amputation” OR “amputees” OR “limb amputation”) AND (“Drug therapy” OR “non-pharmacological therapy” OR “pharmacological therapy”) AND (“chronic pain” OR
“Pain” OR “Pain, intractable” OR “Phantom limb”) (Appendix 2). In addition, a search was performed in the records of
the ClinicalTrial.gov website and in the gray literature (Google
Scholar). The manual search in the reference lists of the selected
articles did not show articles that could be analyzed within the
scope of this study.
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Selection of the studies
Two revisors read the titles and abstracts of the studies identified in the search. The studies that met the inclusion criteria
were fully read and analyzed by the revisors. A third revisor
solved the discrepancies in the selection, and those studies
that did not meet the inclusion criteria were excluded.
Process of data collection
Two revisors collected the data independently with the general characteristics of the study including author, year, location, objective, design, characteristics of the therapy used
– prevention or treatment, pharmacological or non-pharmacological, characteristics of the pain, intensity, site, type – SP
or PLP, characteristics of the amputation, site of the surgical
procedure, cause, and outcome with the respective results. A
third revisor solved the discrepancies in the collection.
Risk of Bias analysis
The risk of bias of the studies included in the review was assessed by the Cochrane - Risk of Bias Tools (ROB)®12. It is
a two-step assessment tool that assesses seven domains concerning the generation of the random sequence, blinding of
participants and professionals, blinding of the outcome assessors, incomplete outcomes, report of the selective outcome,
and other sources of bias. The first step assessed the existence
of enough details to make a judgment based on the information provided. The second step judged the risk of bias of each
of the domains that were then classified into three categories:
low, high, or uncertain risk of bias13,14.
Summary of the measures and synthesis of the results
The primary outcome was prevention, improvement, or total
remission of CPAP, whether SP or PLP. The findings of the
studies included were reported by the descriptive synthesis of
the results.
The surveyed database identified 11,527 records. After removing the duplicates, 3,273 references went to the selection
phase when the titles and abstracts were read. Eighteen documents were added from the reference list, exploratory search,
and records on the ClinicalTrials.gov website. After reading
the titles and abstracts, 35 studies were selected for full reading and eligibility assessment, of which 31 were excluded
(Figure 1), and four studies made up the final sample. Figure
1 describes the process of identification, selection, eligibility,
and inclusion of the studies.
General characteristics of the studies
The studies selected for review were published between 2011
and 2019, in English; two studies were conducted in Europe
and two in Africa. Regarding the interventions for CPAP, two
studies15,16 reported pharmacological strategy for prevention,
and two studies17,18 reported a non-pharmacological strategy
(Table 1).
Table 1 shows the data extracted. The studies were classified
according to the applied intervention strategy – preventive or
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Included

Eligibility

Clinical Trials.gov (n=6)

Gray literature (Google
Scholar) (n=0)

Exploratory search by author’s
name (Pubmed) (n=4)

Exploratory search in
reference lists (n=8)

Eligibility assessment
of the full text (n=35)

Articles excluded (n=31)
1. Outcome different from
the proposed (n=9)
2. Out of the
methodology (n=22)

Articles included in
the analysis (n=4)

Figure 1. Flowchart of the search in the literature and selection process Brasília, DF, Brazil, 2019

treatment, and its modality – pharmacological or non-pharmacological, as well as the outcome. Amputation of lower and
upper limbs was reported due to vascular disease, diabetes
mellitus, trauma, infection, and tumor. All studies had, at
least, a follow up of six months. All studies that assessed the
strategies to treat and control CPAP analyzed patients who
had been in pain for more than three months17,18.
Risk of individual bias of the studies
The risk of bias analysis showed that 50% of the analyzed articles15,16 had a low risk of bias in their conduction, being them
of CPAP prevention and pharmacological therapy. One of the
studies on non-pharmacological therapy was classified as a high
risk of bias because it did not provide enough information on the
randomness in sequence generation, allocation of subjects, and
incomplete outcomes, and data that denied the blinding of participants/professionals and outcome evaluators17. Another study
was classified as an uncertain risk of bias due to insufficient information on the random sequence generation process and to assess
the existence of an important risk of bias18 (Figure 2).
Results of the individual studies
One study15 analyzed the impact of different pharmacological
treatment regimens with a focus on the perioperative analgesia
for the CPAP outcome, including SP and PLP in the lower limbs
(LL). The considered perioperative period was 48h before and
48h after the amputation. Sixty-five patients were allocated in

Other bias

Selection

After removal of duplicates, reading of titles and abstracts (n=3,273)

Report of selective outcome

Science Direct
(n=9.931)

Incomplete outcomes

Livivo
(n=982)

Blinding of evaluators of the
outcome

Mendeley
(n=71)

Blinding of participants and
professionals

Pubmed
(n=543)

Figure 2. Assessment of the risk of bias of the studies included in the
review. Brasília, DF, Brazil, 2019

Blinding of allocation

Records found in the database (n=11,527)

Generation of random
sequence

Identification
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Karanikolas
et al.16
Yousef and
Aborahma17
Ortiz-Catalan
et al.18
Limakatso
et al.19
= high risk of bias,

= uncertain risk of bias,

= low risk of bias

five groups (Table 1). The anesthesia varied among groups 1 to
4; epidural or general, and pre- and post-surgical analgesia with
fentanyl, intravenous, and controlled by the patient, or epidural
together with bupivacaine, continuous. Group 5, the control,
received the standard treatment of the institution of the study
(Table 1). The outcomes showed in table 1 refer to the analysis,
six months after amputation. The outcome comparisons were
among the treated groups and the control group (Table 1). Only
group 1 - bupivacaine + epidural fentanyl (p=0.001) had a PLP
intensity significantly different from the control.
Nevertheless, the prevalence of PLP was significantly different
in the control group from groups 1, 2 and 4 (p=0.004) (Table
1). Given this data, and for the purpose of this review, it will be
considered as a successful treatment, the one received by group
1. There was no difference in SP among the treated and the control groups.
Study16 assessed the preventive role of calcitonin combined with
bupivacaine and fentanyl epidurally for SP, analyzing hyperalgesia and allodynia, and PLP in amputations of the LL. The
treatment was performed in the perioperative and every 24h,
for two days after surgery. There was no preoperative treatment.
Two groups were tested with 30 patients each. The control group
received the same treatment protocol, with no calcitonin. Both
SP and PLP were significantly lower in the group treated with
calcitonin in combination (p=0.013 for allodynia and p=0.025
for hyperalgesia in SP, and p=0.001 for PLP). The prevalence of
PLP was 100% in both groups.
Study17 analyzed the effectiveness of the phantom motor execution with the aid of equipment to recognize myoelectrical patterns, using virtual reality, augmented reality, and gamification.
The analysis compared the baseline values and the values after 12
intervention sessions. The amputations were of the upper limbs,
and the individuals have had untreatable pain for an average of
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Table 1. Summary of the descriptive characteristics of the studies included in the review (n=4). Brasília, Distrito Federal, Brazil, 2019
Authors

Objectives

Karanikolas
et al.15

Samples (n) /
follow-up

Type and cause of Therapeutic
amputation
strategy

Therapeutic modality

CPAP outcome

Assess the hypo- 65/6 months
thesis to optimize the perioperative analgesia
using continuous
epidural
analgesia or intravenous PCA to
reduce the intensity, prevalence,
and
frequency
of the phantom
and/or residual
pain after the
elective amputation of LL.

LL amputation
due to peripheral
vascular disease.

Prevention.
Interventions
performed
in
the perioperative, 48h before
and 48h after
the procedure,
continuously.

Pharmacological
Group 1: continuous epidural
analgesia in the perioperative
(bupivacaine and fentanyl. Epidural anesthesia (bupivacaine
and fentanyl.
Group 2: preoperative analgesia
with PCA intravenous fentanyl;
in the peri and post-operative;
continuous epidural analgesia (bupivacaine and fentanyl).
Same anesthesia as group 1.
Group 3: pre- and post-operative analgesia with PCA intravenous fentanyl; in the peri and
post-operative;
continuous
epidural analgesia (bupivacaine and fentanyl). Same anesthesia as group 1.
Group 4: pre- and post-operative analgesia with PCA intravenous fentanyl. General
anesthesia.
Group 5: Control pre- and post-operative analgesia with intramuscular meperidine plus oral
codeine/paracetamol. Additional analgesia with paracetamol
plus parecoxib, intravenous, if
necessary. General anesthesia.

Group 1 had a
significant reduction in PLP intensity.
Prevalence
of
PLP:
- Group 1: 7.7%
- Group 2: 30.7%
- Group 3: 58.3%
- Group 4: 23%;
- Group 5: 75%.
There was no difference in SP.

Yousef and
Aborahma16

Assess the pre- 60/12 months
ventive role of
epidural
calcitonin on post-surgical
pain,
chronic phantom
pain degree, and
development of
hyperalgesia and
allodynia in patients who have
undergone amputation of the
LL with combined spinal anesthesia.

LL amputation
due to peripheral
vascular disease
in diabetic patients.

Prevention
Interventions
performed
in
the perioperative (anesthesia)
and at every
24h after the
surgery for two
days after the
procedure.

Pharmacological
Group 1: epidural bupivacaine
+ calcitonin + fentanyl
Group 2: epidural bupivacaine
+ fentanyl

The PLP intensity
was significantly
lower in group 1
patients.
100% PLP prevalence in both
groups.
SP
hyperalgesia and allodynia
were significantly
less frequent in
group 1 patients.

Ortiz-Catalan
et al.17

Examine the ef- 14 / 6 months
fectiveness
of
PLP therapy based on phantom
motor execution.

Amputation of UL
due to trauma (12
subjects), tumor
(1 subject), or
infection (1 subject).

Treatment
Sessions with
individuals with
non-responsive
PLP to conventional treatment
and
average
duration of 10.3
years.

Non-pharmacological
Significant
Twelve sessions of phantom reduction.
motor execution upon the
recognition of myoelectrical
patterns, using virtual reality,
augmented reality, and game.

Limakatso et
al.18

Investigate if the 21/6 months
graded
motor
imagery is effective in reducing
PLP.

Amputation
of
upper or LL due
to complications
from
diabetes
mellitus (16 subjects), trauma (3
subjects),
and
infection (2 subjects).

Treatment
Intervention
program with
individuals with
s e l f - re p o r t e d
PLP, persistent
for 3 months or
more.

Non-pharmacological
Six-week intervention
Group 1: graded motor imagery therapy
Group 2: control, conventional
physiotherapy.

The reduction in
PLP intensity in
group 1 was significantly different
from the control
group.

CPAP - chronic post-amputation pain; SP = stump pain; PLP = phantom limb pain; PCA = patient-controlled analgesia; LL = lower limbs; UL = upper limbs.
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10.3 years. There was a significant improvement in PLP, with a
47% reduction (p=0.001) (Table 1).
Study18 investigated the effectiveness of a 6-week program of graded motor imagery treatment for PLP in subjects mostly with LL
amputation, divided into intervention group and conventional
physiotherapy control group. The group that received the intervention showed a significant reduction in PLP when compared
with the control (p=0.03). In addition, the data analysis allowed
to deduce that the individuals who received the intervention
would have 15 times more chance to have a significant reduction
in PLP than those of the control group.
It is worth noting that a meta-analysis was not conducted in this
review, due to the number of studies eligible for analysis and
their heterogeneous characteristics.
Summary of the results
All the studies included had results significantly different from
the control groups15,16,18 or the patients’ baseline17. In summary,
the pharmacological treatment to control pain in perioperative
prevents CPAP (SP and/or PLP), showing promising results both
for intensity and prevalence. However, there are still some questions that suggest the need for additional studies: 1) a regime
that includes pre-surgical treatment seems to have an impact on
the prevalence and intensity of PLP, reducing them15, 2) a regime that includes epidural calcitonin seems to have an impact on
the SP frequency and PLP intensity, but not on its prevalence16.
The pharmacological treatment involving the phantom motor
execution17 or graded motor imagery18, controls PLP, reducing
its intensity. These questions still remain for these approaches: 1)
it was not possible to establish the impact of these treatments for
SP since it has not been addressed in the studies; 2) additional
studies with a lower risk of bias may be useful for establishing
more robust evidence.
DISCUSSION
Four studies met the inclusion and exclusion criteria and were
grouped into subgroups according to the therapeutic strategy –
prevention or treatment, and approach – if pharmacological or
non-pharmacological. Pharmacological approaches were used
for the prevention of CPAP, analyzing the PLP and SP outcomes. Non-pharmacological approaches were used for the treatment of CPAP, analyzing the outcomes for PLP, not mentioning
SP. Despite the differences in the observed effects, the risk of
bias in some studies, and the clear need for additional studies, all
proposed approaches showed statistically significant benefits to
the CPAP primary outcome, whether for prevention or control.
When prevention and acute pain treatment measures are applied,
the incidence, prevalence, and intensity of chronic pain can be
substantially minimized. In this sense, the peri, pre, intra, and
post-operative multimodal pharmacological analgesia is among
the most effective measures described in the literature, with the
epidural use standing out for the control of the amputation-related pain5,19-22.
In this study, it was found that the pharmacological treatment
of continuous perioperative analgesia with a bolus dose of bupi-
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vacaine, fentanyl plus calcitonin, both epidurally, prevented the
development of PLP in a significant number of subjects15, and
those who have developed it, the pain intensity was lower15,16.
The protocol that used calcitonin showed significant results in
reducing the frequency of SP16.
For the treatment of pain, in general, there is evidence of the
efficacy and benefits of the drugs and the epidural administration used in the studies analyzed in this review. Bupivacaine
blocks the voltage-gated sodium channels, stabilizes the neural
membrane, and decreases the nerve impulses. Depending on the
dose, it can have a local anesthetic or analgesic effect. It can be
used during the entire perioperative period and in the treatment
of chronic pain23,24. The epidural route is well-established as safe
and effective, and also providing synergetic effects with opioids,
including fentanyl, also epidurally24. Fentanyl is a synthetic
opioid, µ-receptor agonist with fast and intense initial analgesic
effect, but of short duration. The association of local anesthetics
with opioids epidurally has been described as a promoter of better-quality analgesia when compared to its single use, whether
epidurally or systemic route in the case of opioids23. Calcitonin
is a hormone produced by the thyroid gland cells, responsible
for regulating the calcium homeostasis. Its effect in controlling
pain has been reported for different types of neuropathic pain,
including PLP25-27.
The prevalence of PLP observed in the studies15,16 was remarkably different; in the first, it was less than 10%, and in the
second, 100%. In both studies, the cause of amputation was a
peripheral vascular disease; however, the second study mentions
that all patients had diabetes, which may have contributed to
a higher prevalence of PLP since many could have a history of
fiber sensory neuropathy. From the perspective of pain control,
it is relevant that the first study had preoperative analgesia and
that the entire analgesic regime was continuous. In the second
study, analgesia was intra and post-operative in a bolus. The data
analysis suggests the importance of considering the preoperative
analgesia – 48h before the procedure, besides the intra- and post-operative analgesia – since it seems to impact the prevalence of
PLP. This observation can guide future studies and can also be
considered for the elaboration of clinical procedures.
Concerning non-pharmacological approaches, interventions based on the phantom motor execution and graded motor imagery
showed significant results for the treatment of PLP; however, no
data was presented for SP, and the analysis showed a risk of bias
in the studies17,18.
The motor execution for the phantom limb proposed in study17
was carried out with the aid of a virtual and augmented reality
equipment. The patient is placed in front of a screen, and the
camera captures and transmits the actual image to the screen plus
the virtual image of the amputated limb. From the recognition
of the myoelectric patters of the stump through electrodes, the
system predicts and projects the image of the phantom limb in
motion. During the sessions, the patients performed movements
with different difficulty degrees and played a game where the
phantom limb drove a car. This therapy is independent of the
contralateral side and can be especially useful for individuals
with bilateral amputation. The need for recognizing the myoe-
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lectric patterns requires that the patient has a controllable portion of the biceps and triceps, and this is a limitation.
TIMG used several motor imaging strategies, including: right /
left trials where members representing patients’ amputated limbs
were shown and individuals were asked to imagine themselves
performing the movements that the image was supposed to be
performing; and mirror therapy, in which the patient positioned
the stump of the amputated limb behind a mirror and the intact
limb reflects his image in the same mirror18.
Maladaptive mechanisms of the central nervous system plasticity, especially the somatosensory and motor cortex, and reduction of the inter-hemispheres connections are closely related
with CPAP and PLP20,21,28-30. Although the mechanisms involved n the phantom motor execution, mirror therapy, motor
imagery, and graded motor imagery still need to be better understood, they are certainly based on usual phenomena of the
brain plasticity17,31. Some advantages of these approaches are
the relatively low number of undesirable effects – although the
transient exacerbation of PLP can occur during the treatment,
the low cost, and the patient’s independence to perform the
exercises in some of them.
Although some patients were also on the pharmacological
therapy during the protocols, the benefits of these combined
therapies were not investigated, leaving another question for
future studies.
CPAP is a complex condition, which mechanisms still require
a better understanding. Although SP and PLP are different,
especially in terms of sensory alterations clinically detectable
by the patient’s report and the sensory test of the stump, the
pathophysiological mechanisms overlap. The point in common seems to be the afferent hyperexcitability before, during,
and after amputation, leading to plastic alteration and reorganization of the peripheral afferents, and also the dorsal root
ganglia, spinal dorsal horn, brain stem, thalamus, and cortical
structures, as well as the sympathetic activation6,20,30. Therefore, the benefits found in this review, both for the pharmacological and non-pharmacological treatments, which mechanisms were addressed above, can be ultimately explained by
the action in different levels of the organization of the sensory
pathways, preventing or reverting the alterations in response
to amputation. Following this line of thought, the pharmacological approaches that promote the reduction in peripheral
and spinal excitability in the perioperative period have the
benefit to prevent such alterations and reorganization of the
sensory system in the maladaptive sense. The therapies to
treat PLP analyzed in this review have a known impact on
the cortical reorganization that occurred due to amputation,
contributing to its reversion.

and other variables that impact the higher risk of bias found in
half of the studies of this review.
For review purposes, the sample of this study is a limitation. The
time established for the search may have influenced since there
are studies in the reference lists found in the exploratory search
that are cited in the literature and are previous to the established
timeframe, especially after the nineties, suggesting its importance and shortage of studies. The methodology of the studies may
also have impacted since 22 articles were excluded because they
did not meet the inclusion criteria for being a case study or case
series. Another limitation was that no studies on CPAP were found, whether pharmacological with gabapentin, pregabalin, anticonvulsants, memantine, and NMDA agonists23, or non-pharmacological such as transcutaneous electrical nerve stimulation,
vibration therapy, acupuncture, hypnosis, biofeedback, electroconvulsive therapy, cognitive-behavioral approach, physiotherapy, manipulation, ultrasound, repetitive transcranial magnetic
stimulation, spinal stimulation, and cryoneurolysis22,23,32,33.
CONCLUSION
From the analysis of the studies included in this review, it is possible to suggest a protective effect of preventive pharmacological therapies for CPAP, administered epidurally, in combination
with bupivacaine and fentanyl or the first two added to calcitonin, in the perioperative regime. Although the risk of individual
bias in the studies was low, further studies are recommended
in order to strengthen the evidence. For non-pharmacological
therapies to control CPAP, phantom motor execution and gradual motor images, although there are promising data with the
prospect of positively impacting the lives of individuals, greater
caution is necessary in view of the risk of uncertain bias and high
risk of observed bias. Although the set of data presented is promising, caution is necessary since it was not possible to quantitatively analyze the findings of this review. The data presented in
this study can be useful to assist in the establishment or reinforce
conducts already adopted in care protocols and in the conduct of
new studies responding to the gaps that remain.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Botulinum neurotoxin type A has been an interesting therapeutic complement to
the conventional treatment of trigeminal neuralgia, especially in
patients without satisfactory response to pharmacotherapy and/
or surgical procedures. A detailed and comprehensive literature
review its important for the description of the available evidence,
allowing for a critical view on the topic. Therefore, this study’s
objective was to describe the scientific evidence on the use of
botulinum toxin type A in the trigeminal neuralgia treatment.
CONTENTS: Pubmed and Scielo databases were searched using
the descriptors: “trigeminal neuralgia and botulinum toxin”. Inclusion criteria were human studies (open-label, double-blind,
randomized, and placebo-controlled trials) and reviews of the
use of botulinum toxin type A in trigeminal neuralgia treatment,
published in English, Spanish or Portuguese from January 2008
to March 2020. Twenty-one articles met the inclusion criteria.
Overall, studies demonstrated that botulinum toxin type A significantly reduced pain intensity and paroxysmal episodes, as
well as improved quality of life.
CONCLUSION: Use of botulinum toxin type A in treatment
of refractory trigeminal neuralgia shows promising results, but
further studies are needed to increase the knowledge and consolidation of this therapeutic alternative.
Keywords: Botulinum toxins, Facial pain, Trigeminal neuralgia.

JUSTIFICATIVA E OBJETIVOS: A neurotoxina botulínica do
tipo A tem se mostrado interessante como opção terapêutica complementar ao tratamento convencional da neuralgia trigeminal,
sobretudo em pacientes sem resposta satisfatória à farmacoterapia
e/ou procedimentos cirúrgicos. Uma revisão da literatura detalhada e abrangente se faz importante para descrever as evidências
disponíveis e permitir uma visão crítica sobre o tema. Sendo assim,
este estudo teve como objetivo apresentar as evidências científicas
disponíveis na literatura sobre o uso da neurotoxina botulínica do
tipo A no tratamento da neuralgia trigeminal.
CONTEÚDO: Foi realizada uma busca nas bases de dados Pubmed e Scielo utilizando-se os seguintes descritores “trigeminal
neuralgia and botulinum toxin”. Os critérios de inclusão foram
estudos em humanos (estudos abertos e ensaios clínicos duplamente encobertos, randomizados e controlados por placebo)
e revisões sobre o uso da neurotoxina botulínica do tipo A no
tratamento da neuralgia trigeminal nos idiomas inglês, espanhol
ou português durante o período de janeiro de 2008 a março de
2020. Apenas 21 artigos preencheram os critérios de inclusão.
De um modo geral, os trabalhos demonstraram efeitos significativos da neurotoxina botulínica do tipo A na diminuição da
intensidade da dor e no número de episódios paroxísticos, assim
como na melhoria da qualidade de vida.
CONCLUSÃO: O uso da neurotoxina botulínica do tipo A no
tratamento da neuralgia trigeminal refratária apresenta resultados
promissores, mas são necessários novos estudos para ampliação
do conhecimento e consolidação dessa alternativa terapêutica.
Descritores: Dor facial, Neuralgia do trigêmeo, Toxinas botulínicas.
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INTRODUCTION
Trigeminal neuralgia (TN) is described, according to the International Headache Society (HIS), as a unilateral disorder, which features electric shock, high intensity, short duration, with
abrupt onset and termination pain, in one or more division of
the trigeminal nerve1. The pain crisis can be triggered by innocuous stimuli (allodynia), like speaking or touching a specific
area on the head or mouth cavity named trigger zone2.
TN impacts 4,7 in each 100.000 people above 50 years old,
being prevalent in females3. The diagnostic criteria of TN are
based on the parameters established by the HIS and the International Association for the Study of Pain (IASP) associated with
the patients history1,4. Using imaging exams, like nuclear magne-
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tic resonance (NMR) of the encephalus, helps in the diagnosis of
the vascular anatomical alterations, neoplasms and neurodegenerative diseases, which can be related to the development of TN5.
From the etiopathogenic point of view, TN is a complex condition and the subjacent mechanisms are not completely clear.
More recent studies show that the vascular microcompression
is not essential to the development of TN, highlighting the
relevance of other mechanisms in its development6,7. Several
neurophysiologic phenomena, such as the activation of the peripheral receptor, transmission and projection of nociceptive
information, afferent convergence in central neurons, demyelination, efactic transmission and interaction between several
neurotransmitters and neuromodulators are an important role
in the perception of pain8.
The treatment for TN follows the guidelines of the American
Academy of Neurology (AAN) and the European Federation of
Neurological Societies (EFNS) which recommend pharmacologic treatment as the first choice. Carbamazepine (CBZ) and
oxcarbazepine (OXC) anticonvulsants, which block the voltage-dependent sodium channels, are the most widely used drugs9. In
cases of failure in pain control or when neurovascular conflict is
evidenced by imaging studies, surgical procedures are the second
line of treatment9,10.
Botulinum neurotoxin (BoNT) is derived from the clostridium
botulinum bacteria and is characterized by a group of homologous chain proteins with seven serotypes (A, B, C1, D, E, F and
G). The active form consists of a light proteolytic chain of 50kDa
attached to a heavy chain of 100kDa through a disulfide bond
and non-covalent bonds. BoNT is known and used worldwide
for aesthetic treatments and for the treatment of some disorders
such as dystonia and muscle spasms11,12.
Type A BoNT (BoNT/A) inhibits the release of acetylcholine
(ACh) at the cholinergic nerve endings of the motor nerves
by preventing ACh vesicles from binding to the membrane
for release of content and subsequent binding to receptors on
the postsynaptic membrane. This blockade leads to the desired
aesthetic and therapeutic effect, as it weakens the muscle for
a period of three to four months13. Besides this mechanism,
it was suggested that BoNT/A could inhibit the liberation of
local neuropeptides, such as the P substance, a peptide related
to the calcitonin gene (CGRP) and glutamate. BoNT/A can
also inhibit the neurogenic inflammation and the peripheral
sensitization, although the mechanism of specific action is not
yet completely clear. Due to these features, the use of BoNT/A
is a potential treatment for pain11.
Currently, its therapeutic use is exponentially expanding, including for the treatment of chronic pain conditions, mainly due
to a better understanding of its mechanisms of action, as well as
for efficacy and safety14. BoNT is safe and well tolerated when
compared to conventional pharmacological therapies for chronic
pain, mainly due to the adverse effects produced by the drugs15.
Regarding the TN which is refractory to the conventional pharmacologic treatment, BoNT/A has been an interesting alternative. The results of clinical trials show effectiveness in most
patients, with reduction or complete elimination of pain. Based
on that, BoNT/A is considered a potential therapeutic option as-
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sociated with the conventional pharmacologic treatment of TN,
mainly in those patients that were not completely responsive to
the initial therapy and/or presented contraindications for surgical procedures14.
Despite the indications, the reliability of the studies is still questioned due to the diverse methodologies used in the clinical trials.
Therefore, a comprehensive literature review is important for the
elucidation of the available evidences, allowing for a critical view
on the subject. Based on the above, this work had the objective
of reviewing the literature and presenting available evidences for
the use of BoNT/A in the treatment of pain in the TN.
CONTENTS
In order to critically analyze the scientific evidence regarding the
use of BoNT/A for the treatment of TN, non-systematic searches were performed in the Pubmed and Scielo databases using
the following descriptors: “trigeminal neuralgia” and “botulinum
toxin”. The inclusion criteria were: studies in humans (open-label study or double blind, randomized, placebo-controlled clinical trial) and literature reviews published in English, Spanish or
Portuguese during the period of January 2008 to March 2020.
As shown in Figure 1, 105 articles were found, 21 of which fulfilled the inclusion criteria. From these, 14 articles are studies
in humans and 7 are literature reviews. The 84 excluded articles consisted on case reports, letters to the editor, reviews of the
BoNT use in chronic or neuropathic pain in general, technique
descriptions, publications in other idioms or that were not available for access.

105 articles
found at Pubmed
and Scielo

8 – Animal studies
9 – TN reviews
13 – Case reports
8 – Letters to
the editor
29 – Studies in
neuropathic
pain and other
conditions
1 – Research
protocol

21 Selected
articles

84 Excluded
articles

14 – Human
studies
7 – Literature
Reviews
3 - Articles not
available
5 - Descriptions
of techniques
4 - Reviews neuropathic pain
and headache
4 - Publications in
other languages

Figure 1. Flowchart of the selection process of studies

Clinical studies
From the clinical studies included in this review, 10 were open-label studies and four were double blind, randomized and placebo-controlled clinical trials, described in chronological order
as follows.
One open label study evaluated the use of BoNT/A in the treatment of refractory TN in 12 patients. The protocol of application followed the subcutaneous injection of 20-50 U of BoNT/A
in the trigger zones and, in cases where the mandibular branch of
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the trigeminal nerve was affected, the BoTN/A was also applied
to the masseter muscle. All patients were evaluated weekly for 8
weeks and the frequency of paroxysmal episodes and pain intensity using the visual analog scale (VAS) were analyzed. The results
showed a reduction in pain intensity and paroxysmal episodes at
the end of the assessment period16.
Another study with a sample of 15 patients with refractory TN
used the injection protocol of 50-100U of BoNT/A in each
trigger zone. All patients were evaluated before the study, 1 week
and 1 month after injections, when information on the intensity
of pain through VAS, frequency of paroxysmal episodes and global response was collected. The results found showed that all patients presented significant improvement in the frequency of attacks and pain intensity up to 6 months after BoNT/A therapy17.
A double-blind, randomized, placebo-controlled clinical trial
assessed 42 patients with refractory TN. The patients were distributed in two groups: 22 patients received injection of 75U of
BoNT/A in trigger zones and 20 received intradermal and/or
submucous saline solution. The period of study was 13 weeks,
being the first week designated for data collection and the other
12 weeks for evaluation after the administration of BoNT/A.
The collected data was related to the intensity of pain measured
by VAS, frequency of paroxysmal episodes per day and overall
patient response.
The group that received BoNT/A presented a significant reduction on the daily episodes of pain since week one and intensity
of pain from the second week forward, which was maintained
throughout the study18.
In a double-blind, randomized and placebo-controlled study,
with 36 patients suffering from refractory TN, 50U of BoNT/A or 1mL of saline solution were applied subcutaneously to
several sites along the path of the affected branch. In cases where the mandibular branch was affected, the masseter muscle received an injection of 10U of BoNT/A or placebo solution. All
patients were evaluated 1, 2 and 3 months after the procedure,
with a registry in intensity of pain and paroxysmal episodes
frequency. The patients treated with BoNT/A presented significant results, with the reduction of the intensity of pain and
frequency of pain episodes19.
Twenty patients of a double-blind, randomized and placebo-controlled clinical trial received a subcutaneous injection of
BoNT/A and saline solution, with total dosages of BoNT/A of
40U to 60U. The trigger zones were chosen as application sites
and, in cases where the mandibular branch was affected, the masseter muscle was also included. All patients were assessed every
two weeks, for 12 weeks, for intensity of pain through VAS and
frequency of paroxysmal episodes. The results showed significant
reduction in pain intensity and frequency in the group treated
with BoNT/A20.
An open-label study assessed 88 patients diagnosed with TN
for 14 months and the BoNT/A was injected subcutaneously
in the trigger zones present in the face and/or oral cavity. The
total dosage applied to the patients was variable, which allowed
for a division in three groups: ≤50U (43 patients), 50-100U (32
patients) and ≥100U (13 patients). Data related to pain intensity
assessed by the VAS and frequency of paroxysmal episodes was
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registered. The analysis of the results found that after two months all patients presented reduction of pain episodes.
It was also found that BoNT/A presented gradual reduction of
its effect after 3 months of application and only 25% of patients
presented controlled TN at the 14th month21.
Eighty-four patients participated in a double-blind, randomized, placebo-controlled study that used two different dosages
of BoNT/A in the treatment of TN. The selected individuals
were randomly divided into three groups: placebo (saline solution) and 25U or 75U of BoNT/A. The injections were intradermally and/or submucosally administered in the trigger zones.
The patients were evaluated in relation to the intensity of pain
through VAS and frequency of paroxysmal episodes. The results
were statistically significant in both groups treated with BoNT/A
in relation to the control group, without statistically significant
differences between the BoNT/A groups22.
An open-label study evaluated 87 patients that received intradermal BoNT/A in pain areas and trigger zones. The used dosage was not specified. The patients were evaluated 1 week before
the application and weekly for 8 weeks after treatment in order
to register pain intensity, anxiety, depression, quality of life and
sleep disorders.
The results were statistically significant for the reduction of pain
intensity, with an improvement in sleep, anxiety, depression and
quality of life after 8 weeks of monitoring23.
The single administration in comparison to repeated applications
of BoNT/A was evaluated in an open-label study with 100 patients diagnosed with TN, randomly divided in two groups. The
first group received a single 70-100U dosage of BoNT/A and
the second group received two applications of 50-70U (totaling
100-140U). The administration was intradermal and/or submucous in the points of pain. The evaluation included intensity of
pain and frequency of paroxysmal episodes and was made weekly
during the first month and monthly up until the sixth month
after application. The duration of the BoNT/A effect was longer
in the single dosage group when compared to the other group,
but no significant differences were identified in the comparison
between the groups in the reduction of intensity of pain by the
end of treatment24.
Another open-label study assessed 27 patients with TN refractory
to treatment. All patients received a total of 100U of BoNT/A,
divided in 50U for the jaw root (pterygopalatine ganglion region)
and 50U for the mandibular root (trigeminal ganglion region).
The pain intensity frequency parameters were assessed by the VAS
in the 24 hours prior to the applications, 1 week, 2 months and 6
months after the interventions. The results were statistically significant in all periods of registry and, by the end of the treatment, 24
patients presented a ≥50% reduction in pain intensity25.
Twenty two individuals received intradermal BoNT/A, in trigger
zones or pain areas, with a 15-50U dosage in an open-label study. These patients were assessed by VAS, 10, 20, 30, 60 and 90
days after treatment. The results found showed that the reduction in pain intensity was statistically significant in the 10, 30
and 60 days26.
In a more recent open-label study, 43 patients with refractory
TN were evaluated. The patients were divided into two groups:
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the first with 14 patients aged ≥80 and the second with 29 patients aged <60. The administration was intradermal and/or submucous in the trigger zones and pain sites, the oldest group of
patients received 45-150U and the other one 30-200U of BoNT/A. The patients were evaluated by VAS before and one month
after treatment. The results showed statistically significant reduction in the intensity of pain in the two groups in comparison to
the period prior treatment, with no statistical difference between
the groups27.
A sample of 104 patients, divided in groups according to age:
<50 years (25 patients) and ≥50 years (79 patients), was evaluated in an open-label study. BoNT/A was administered intradermally and/or subcutaneously in the pain area and/or trigger
zone with a dosage of 2.5U (subcutaneous) or 5U (intradermal)

per site of application. The patients were evaluated weekly for 2
months and monthly for 12 months by the VAS. The results showed that 87 patients presented significant pain improvement28.
Another open-label study was performed with 152 patients with
intradermal and/or submucous administration of BoNT/A in
trigger zones. Patients were divided into groups according to
the received dosage: <40U (low), 40-70U (medium) and >70U
(high). The assessment of pain was done by VAS during the
period of 6 months to 28 months after treatment. The results
showed a rate of symptom improvement of 89,4%, with maintenance of the BoNT/A effects during the first 6 months of monitoring29.
The Tables 1 and 2 present the main features of studies described
regarding the use of BoNT/A in the TN.

Table 1. Comparison between the main features of the open label studies on the use of BoNT/A for the treatment of trigeminal neuralgia
Authors

Site and route of
administration

BoNT/A
dose (Total)

Evaluation period

Results

Zuñiga et 12
al.16

Trigger zones and
masseter/subcutaneous route

20 – 50U

Weekly during 8
weeks after application

Reduction of paroxysmal episo- Facial asymdes and pain intensity; 10 patients metry
presented immediate relief or in a
couple of minutes after the injection of BoNT/A

Bohluli et 15
al.17

Trigger
zones/
does not report
administration
route

50-100U in
each trigger
zone

Base period (1
week) and 1 and
6 months after
application

All patients presented reduction of
paroxysmal episodes and intensity
of pain; 3 patients returned responding to the pharmacological
therapy with anticonvulsants

15-20
trigger ≤50U
z o n e s / s u b c u - 50-100U
taneous and/or ≥100U
submucous route
(4 - 10 zones)

Weekly for 2
months and monthly until 14 months after application

All patients presented effective im- Edema and
provement after 2 months of treat- muscle relament; reduction of the effect of xation
BoNT/A after 3 months; absence
of significant differences between
groups treated with different dosages

15-20 trigger zo- Does
not
nes or pain sites / m e n t i o n
intradermal route used dosage

Base period (1
week) and weekly
during 8 weeks
after application

The results were significant for Edema and
the reduction of pain intensity by muscle relathe end of 8 weeks; improvement xation
in anxiety (90.32%), depression
(96.77%) and sleep disorders was
also registered

70 – 100 U
(single dose)
100 – 140 U
(two doses)

Weekly for 1
month and monthly until 6 months after application

The duration of the BoNT/A effect Not specified
was greater in the single dosage
group; both groups presented significant results for the reduction of
pain intensity and no differences
were identified in the comparison
between groups
Significant results for the reduc- Muscle weation of pain intensity, frequency kness
of paroxysmal attacks and improvement perception; by the
end of treatment, 24 patients
presented a reduction of ≥50%
in pain intensity

Li et al.

Number of patients

21

88 divided in three
groups
43 (BoNT/A ≤ 50U)
32 (BoNT/A 50-100U)
13 (BoNT/A ≥ 100U)

Xia et al.23 87

Zhang et 100 divided in two 15-20 points of
groups
pain / intradermal
al.24
50 (single dose)
and/or submu50 (two doses)
cous route

Borü
al.25

Adverse
effects

Tr a n s i t o r y
paresthesia
of the facial
nerve

et 27

Maxillary
and
mandibular root

100 U

Base period (1
day) and 1 week,
1 and 6 months
after application

22

Trigger zones or
pain sites/intradermal route

15 – 50 U

10, 20, 30, 60 e The patients who received the Not reported
90 days after the BoNT/A presented significant reapplication
duction in pain intensity; no significant differences were found in
the comparisons of pain intensity
reduction according to different
dosages and sites of application.

Caldera
et al.26

Continue...
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Table 1. Comparison between the main features of the open label studies on the use of BoNT/A for the treatment of trigeminal neuralgia –
continuation
Authors

Number of patients Site and route of
administration

BoNT/A dose
(Total)

Evaluation period

Results

Liu et al.27

43
14 (≥80 years)
29 (<60 years)

Trigger
zones
and pain sites /
intradermal and/
or submucous
route

45 – 150 U
(≥80 years)
30 – 200 U
(<60 years)

1 month after
application

The results of the two groups Facial palsy and
were significant for the re- eyelid ptosis
duction of pain intensity; the
comparison of results between the two groups was not
statistically significant.

Wu et al. 28

104
25 (<50 years)
79 (≥50 years)

Trigger
zones
and/or pain sites/intradermal
and/or submucous route

5U for each point
(intradermal route)
2,5 U for each
point
(submucous route)

Weekly for 2
months
and
monthly for 12
months

The results show that 87 pa- Facial asymmetients presented significant try
improvement in pain; the
group assessment showed
good pain control in 83.3%
(≥50anos) and 57.7% (<50
years).

15-25
Trigger
zones and pain
sites/intradermal
and/or submucous route

1,25 – 5 U for
each trigger zone
<40 U
40-70 U
>70 U

Minimum monitoring of 6 months
and maximum of
28 months

Results show a general efficacy rate of 89.4%, maintaining the effects of BoNT/A
during the first 6 months of
monitoring.

Zhang et 152
al.29

Adverse effects

Facial asymmetry

BoNT/A = type A botulinum neurotoxin; U = units.

Table 2. Comparison between the main features of the double-blind, randomized and placebo-controlled clinical trials on the use of BoNT/A for
the treatment of trigeminal neuralgia
Authors

Number of patients

Site and route of
administration

BoNT/A
dosage (Total)

Evaluation period

Results

Wu et
al. 18

42 divided in two 15 trigger zones/ 75 U
groups
intradermal and/ 5 U in each
22 (BoNT/A)
or submucous trigger zone
20 (Placebo)
route

Base period (1
week) and weekly
during 12 weeks
after application

Reduction of the paroxysmal Edema and faepisodes and pain intensity; 15 cial asymmetry
patients presented reduction
of >50% in the VAS scores; 17
patients reported improvement
after therapy with BoNT/A

Zuñiga et
al.19

36 divided in two Points in the 50 U
groups
area innervated
20 (BoNT/A)
by the affec16 (Placebo)
ted branch and
masseter/submucous route

1, 2 and 3 months
after application

Reduction of paroxysmal epi- Hematoma and
sodes and pain intensity in the facial asymmegroup treated with BoNT/A
try

Shehata
et al.20

20 divided in two Trigger
zones 40 – 60 U
groups
and masseter/ 5U in each
10 (BoNT/A)
submucous rou- trigger zone
10 (Placebo)
te

Each two weeks
during the period
of 12 weeks after
application

Reduction of paroxysmal episodes, pain intensity and use of
drugs; improvement of quality
of life

Zhang et
al.22

84 divided in three
groups
25 (BoNT/A –25U)
28 (BoNT/A–75U)
27 (Placebo)

Base period (1
week) and weekly
during 8 weeks
after application

Reduction of pain intensity in Edema and fagroups treated with BoNT/A; cial asymmetry
absence of significant differences between groups treated
with different doses

20 trigger zones/ 25 U e 75 U
intradermal and/
or submucous
route

Adverse effects

Hematoma, facial asymmetry,
and pain in the
application site

BoNT/A = type A botulinum neurotoxin; U = units.

Of the seven review articles included below in chronological
order, three were systematic reviews and one performed meta-analysis. In one of the literature reviews, 5 studies that used
BoNT/A in the treatment of TN were evaluated. Therapeutic
success was observed; however, careful evaluation is necessary in
establishing this therapy30.
A systematic review analyzed the efficacy of BoNT/A in the
treatment of TN, as well as its safety and tolerability. The authors selected randomized clinical trials and semi-trials (case-control study, open-label study and case series) which reported
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reduction of, at least, 50% in the frequency and intensity of
pain. The results showed that more than 60% of patients were
benefited from the therapy and that up to 80% of patients presented reduction of pain intensity in 8-12 weeks31. Available
evidence on the use of BoNT/A for treating TN and the most
indicated injection technique were described in a literature
review. The results of the groups treated with BoNT/A were
statistically significant when compared to the placebo group
and all studies considered BoNT/A as an effective alternative.
The routes of administration chosen in the studies were sub-
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cutaneous or intradermal, and the intradermal route would be
more interesting because it allows direct contact with non-myelinated sensitive nerve endings32.
In another review, the conclusion was that there are not sufficient evidences for the recommendation of BoNT/A as a treatment alternative for TN, but that it can be considered a promising therapy. New randomized, placebo-controlled studies
are necessary33.
In a systematic meta-analysis review, 6 studies on the use of
BoNT/A for treating TN and postherpetic neuralgia were analyzed. The results showed safety and efficacy of BoNT/A in the
diminishing of pain. According to the authors, there is moderate
evidence that support the use of BoNT/A, but new studies are
necessary for more final reccomendations34.
A systematic meta-analysis review evaluated 4 randomized, placebo-controlled studies and observed that the treated group presented patients with >50% reduction in pain intensity, decrease
of paroxysmal episodes and pain scores at the end of treatment
compared to the placebo group35.

Nineteen studies were selected in a literature review on the
available evidence on BoNT/A for the treatment of TN. According to the authors, BoNT/A may be a safe and effective
alternative for refractory patients, but new studies need to be
conducted36.
The revised studies presented different methodologies, inclusion and exclusion criteria, routes of administration, application sites, BoNT/A dosage, therapeutic effect evaluation
criteria and duration. Nevertheless, all studies evaluated the
intensity of pain through VAS and frequency of paroxysmal
episodes after treatment with BoNT/A.
In general, despite the differences and methodological flaws,
the studies observed the therapeutic efficacy of BoNT/A characterized by the significant reduction of the paroxysmal episodes and the intensity of pain in most patients with TN. Nonetheless, there are some limitations in the studies and gaps in
the literature that are relevant and deserve to be mentioned.
Some studies detailed the drugs used in the conventional
treatment associated with BoNT/A or after application,

Table 3. Comparison between the main features of the literature reviews on the use of BoNT/A for the treatment of trigeminal neuralgia
Authors

Objective

Database

Verma30

Evaluate available evidences on the use of
BoNT/A for the treatment of TN

Does not mention 4 open label studies Data available in the literature is insufficient to indicathe used databases and 1 placebo-control- te the use of BoNT/A as an alternative treatment, and
led, randomized, doub- new studies with larger samples are necessary.
le-blind clinical trial

Articles

Hu et al.31

Evaluate the efficacy,
safety and tolerability of BoNT/A for the
treatment of TN

PubMed, EMBASE
(OVID), Cochrane
and Web of Science

Guardiani et
al.32

Evaluate the available Google
Scholar
evidence on BoNT/A and Medline
for the treatment of
TN and description
of the most indicated
administration technique

Kowacs et
al. 33

Evaluate available evidences on the use of
BoNT/A for the treatment of TN

Shackleton
et al.34

Evaluate available evi- Medline, Web of
dences on the use of Science e Cochrane
BoNT/A for the treatment of TN and post-herpetic neuralgia

Morra et al.35

Evaluate the efficacy and safety of the
use of BoNT/A for the
treatment of TN

10 data bases 4 double-blind, rando- BoNT/A is an alternative for the treatment of TN, but
(Pubmed, Web of mized, placebo-control- in order to expand evidences, new randomized and
Science, Scopus, led clinical trials
placebo-controlled studies are necessary.
Google
Scholar,
WHO Global Health
Library and others)

CastilloAlvarez,
Bárcena e
Marzo-Sola36

Evaluate available evidences on the use of
BoNT/A for the treatment of TN

Does not mention 8 clinical cases, 7 open BoNT/A may be a safe and effective alternative, but
the used databases label studies and 4 dou- to detail the therapeutic protocol new studies are neble-blind, randomized, cessary.
placebo-controlled clinical trials

5 open label studies
and 1 placebo-controlled, randomized, double-blind clinical trial

Conclusions

Results available in the literature show that BoNT/A
is a promising alternative for the treatment of TN, but
new studies are necessary in order to evaluate the
optimal dosage, time of therapeutic efficacy and registry of adverse effects

5 open label studies BoNT represents a new alternative for the treatment
and 2 placebo-control- of TN. The most appropriate route of administration
led, randomized, doub- is intradermal.
le-blind clinical trials

Does not mention 7 clinical trials, 2 case
the used databases series, 5 open label studies, 4 placebo-controlled, randomized, double-blind clinical trials
and 1 citation
6 double-blind, randomized,
placebo-controlled clinical trials
(4 TN and 2 post-herpetic neuralgia)

There are no significant evidences for the recommendation of BoNT/A as a successful alternative for the
treatment of TN, but it was considered a promising
therapy and new randomized and placebo-controlled
studies are necessary.
There are moderate evidences to support the use of
BoNT/A as a potential therapeutic alternative, but
new randomized, placebo-controlled studies are necessary.

BoNT/A = type A botulinum neurotoxin; TN = trigeminal neuralgia.

371

BrJP. São Paulo, 2020 oct-dec;3(4):366-73

Romero JG, Pedras RB and Almeida-Leite CM

while others didn’t present any description in that regard.
However, all patients selected for the studies were refractory
to the conventional treatment and/or surgery because they
had crisis that were not controlled using drugs and/or surgical treatment.
Regarding the administration route, some authors used the
subcutaneous route16,19,20, while others opted for the intradermal and/or submucous18,22,24,27-29. Although there are positive
results observed in studies that used the subcutaneous route,
one of the reviews suggest that the most suitable administration route would be intradermal because it allows for a direct
contact to the non-myelinated sensitive nerve endings32.
Another difference between the works was the application
site of BoNT/A. Some recommend the direct injection only
in trigger zones16-18,20-22,29 or in areas of pain24, according to
exams and patients’ reports. However, other studies adopted
an application protocol for BoNT/A in both trigger zones
as well as areas of pain23,26-28. In addition to that, some authors
performed additional injections in the masseter muscle, in cases where the trigeminal mandibular branch was affected19,20.
The dosage of BoNT/A used in the treatment varied considerably. Some authors opted for lower dosages of 2075U16,18-20,22,26,29, and others opted for higher dosages of up
to 200U21,24,25,27. Despite of this great variation, most patients
presented similar benefits, independently of the used dosage21,22. Similarly, more than one application also did not provide an advantage over the single application24. It is worth
noting, thus, that smaller dosages, as well as the smaller number of applications, should be prioritized in order to minimize
possible adverse effects and the possibility of developing tolerability to BoNT/A.
It is also possible to observe differences in relation to the
monitoring period of patients after treatment. Most studies performed monitoring for short periods of 2 - 3 months16,18-20,22,23,26 to 6 months17,24,25, and only a few for periods
greater than or equal to 1 year21,28,29. The monitoring for short
periods does not allow the assessment of the long term effect
or the necessity of a new application for the management of
the desired therapeutic effects.
Considering the different methodologies and existent gaps,
the necessity for new studies on the use of BoNT/A for the
treatment of TN is evident. One of the great advantages for
the designing and execution of further studies is based on the
fact that the adverse effects reported, related directly to the
mechanism of action of BoNT/A and to the trauma resulting
from the injection, are transitory, have spontaneous resolution and don’t compromise the patients’ health16,18-23,25,27.
Therefore, the absence of systemic adverse effects is an important aspect for enabling the continuation of the studies
with BoNT/A on the relief of pain in the TN, with important potential benefits mainly for those patients that make
use of several drugs or present associated comorbidities. Studies with more methodological rigor, as the randomized and
placebo-controlled clinical trials, are still necessary for the
determination of the adequate dosage and most indicated administration route of BoNT/A, as well as the establishment of
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a treatment protocol based in more robust evidence. A larger
time of monitoring after treatment is also fundamental, allowing for a long-term evaluation of BoNT/A and constituting
a subsequent protocol of applications for the management of
the desired therapeutic effects.
CONCLUSION
The studies available in the literature have shown that BoNT/A is interesting and promising as an association therapy
with conventional pharmacological treatment of patients
with refractory NT, since most studies have shown satisfactory results regarding the control of pain intensity, decrease
paroxysmal episodes and improved quality of life. Nevertheless, the studies presented important methodological differences and there are gaps in the literature that need clarification
before the BoNT/A therapy is established as a completely safe
and effective therapeutic alternative.
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Does transcutaneous electrical nerve stimulation reduces pain free of
adverse effects during pregnancy? Systematic review
Estimulação elétrica nervosa transcutânea reduz a dor sem efeitos adversos durante a
gestação? Revisão sistemática
Andreza Carvalho Rabelo Mendonça1,3, Natália Barreto Rocha Souto1, Lucas Vasconcelos Lima1,3, Isabela Freire AzevedoSantos1,3, Mariana Tirolli Rett2, Josimari Melo DeSantana1,2,3,4
DOI 10.5935/2595-0118.20200200

ABSTRACT
BACKGROUND AND OBJECTIVES: Transcutaneous electrical nerve stimulation (TENS) is considered a current that should
not be applied in pregnant women to avoid adverse effects. This
systematic review aimed to analyze the scientific evidence about
the use of TENS during pregnancy.
CONTENTS: This study was conducted on November 2019
by searching the electronic databases: Pubmed, Scielo, LILACS,
Science Direct, Cochrane Library and PEDro. The following
descriptors were used: “transcutaneous electric nerve stimulation” combined with “pregnancy”. Only randomized clinical trials that investigated the use of TENS during pregnancy
were selected. Methodological quality was assessed by using the
Cochrane Collaboration Tool (RevMan 5.3 software). Studies
were classified according to the risk of bias (low, high or unclear). From 691 eligible publications, only two randomized clinical trials were selected according to inclusion criteria. Low risk
of bias was detected in most items in one study and high risk for
performance, detection and reporting bias were evidenced in the
other study. Other bias (TENS intensity control by patient) was
considered unclear in both studies.
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CONCLUSION: There is not enough support that TENS neither reduces pain intensity nor causes adverse effects in pregnant
patients.
Keywords: Analgesia, Pregnancy, Pregnant, Transcutaneous
electric nerve stimulation.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Estimulação elétrica nervosa
transcutânea (TENS) é considerada uma corrente não recomendada para gestantes a fim de evitar efeitos adversos. O objetivo
deste estudo foi analisar as evidências científicas sobre o uso da
TENS durante a gestação.
CONTEÚDO: Estudo realizado em novembro de 2019 pela
busca nas seguintes bases de dados: Pubmed, Scielo, LILACS,
Science Direct, Cochrane Library e PEDro. Os descritores “transcutaneous electric nerve stimulation” e “pregnancy” foram utilizados. Ensaios clínicos randomizados que investigaram o uso
da TENS durante a gestação foram selecionados. A qualidade
metodológica dos estudos foi avaliada através da Ferramenta da
Colaboração Cochrane (software RevMan 5.3). A partir de 691
estudos encontrados, somente dois estudos clínicos randomizados foram selecionados de acordo com os critérios de inclusão.
Baixo risco de viés foi detectado na maioria dos itens em um
dos estudos e alto risco de viés de desempenho, detecção e relato
foram evidenciados em outro estudo. Outro viés, como controle
da intensidade da TENS pelo paciente, foi considerado incerto
em ambos os estudos.
CONCLUSÃO: Não há evidências científicas suficientes que
suportem a redução da intensidade de dor nem a ocorrência de
efeitos adversos promovidas pela TENS em pacientes gestantes.
Descritores: Analgesia, Estimulação elétrica nervosa transcutânea, Gestantes, Gravidez.
INTRODUCTION
During pregnancy, changes caused by hormones such as relaxin,
progesterone and estrogen, associated with uterine growth, anterior displacement of the gravity center and increased lumbar lordosis/pelvic anteversion, facilitate the occurrence of musculoskeletal disorders, such as herniated disc, sacroiliitis, symphysitis
and, in particular, low back pain1,2. These disorders and biomechanical changes, which are physiological and not pathological
conditions, cause pain complaints, of either transitory acute or
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chronic characteristic1,2. Also, some pregnant women already
have previous diseases that worsen during pregnancy, and have
pain as the main symptom3.
Study4 states that 75% of caregivers who work in the prenatal
period usually don’t recommend any treatment to control pain
symptoms and most of the suggestions offered by the other 25%
of caregivers consist of stretching and exercise (10.4%), frequent
rest (9.8%) and a combination of other complementary therapies associated with prescription drugs.
Currently, pain management during pregnancy has been conducted with hydrotherapy, manual therapy, cryotherapy, rest,
acupuncture, prescription of drugs and postural orientations5-8.
However, such conservative treatments compared to no treatment (rest, routine pre-natal care, waiting list) have low effectiveness in controlling pain and, since over 70% of pregnant women experience some form of back pain and 20% remain with
residual symptoms weeks after childbirth, it becomes necessary
to use complementary therapies in order to effectively and safely
alleviate pain during pregnancy, mainly for those who do not
receive pain treatment recommendations by healthcare professionals9,10.
Therefore, the use of transcutaneous electrical nerve stimulation
(TENS) for pain management during pregnancy is suggested,
as a non-pharmacological analgesic technique that acts through
both central and peripheral nervous mechanisms11,12. Centrally,
TENS promotes hypoalgesia through activation of regions in
the spinal cord and medulla mediated by opioid, serotoninergic
and muscarinic receptors13,14. Peripherally at the site of application, opioids and α-2 noradrenergic receptors are involved in
analgesia induced by TENS11. These mechanisms of action of
TENS provide the capacity to reduce pain in a variety of clinical
conditions, such as fibromyalgia, osteoarthritis, low back pain,
postoperative pain, obstetric, and gynecological pain15-23.
Although clinical studies show the effectiveness of TENS for
pain relief, there is no consensus on which medical conditions
should be treated with TENS and the appropriate parameters
of use18,24,25. Among the clinical conditions, the application
of TENS during pregnancy for pain relief is very important,
since prescription drugs, especially in the first trimester, are
restricted and must be taken with caution due to the risk of
generating intercurrences in fetal development when it crosses the placental barrier26-29. The proper fetal development
depends on optimal conditions for the maintenance of high
levels of cell proliferation, growth and differentiation that are
characteristic of this process30. Study30 suggest that TENS
may be harmful to intrauterine development since it is a complex and dynamic process characterized by the interaction of
maternal and fetal factors.
Clinically, contraindications for TENS use are few and mostly hypothetical, such as undiagnosed pain, cardiac pacemaker,
pregnancy and epilepsy, with few or no reports of associated
adverse events, such as dermatitis at the site of electrode, and
electric shock that can be avoided if TENS application is in accordance with the security parameters. However, there is a theoretical contraindication for the use of TENS on the uterus during pregnancy, in order to avoid premature labor, even though
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it’s routinely administered to alleviate spinal pain during labor,
and practical and reliable information are necessary in order to
indicate or make absolute/relative contraindication to the use of
TENS in pregnant women22,31.
Therefore, TENS could be indicated during pregnancy, because
it’s a non-pharmacological resource used for relieving pain. However, the absence of reports in the literature from controlled
and randomized clinical trials showing or justifying the contraindication due to deleterious biological effects of the application of
TENS during pregnancy make this technique not widely used
for pain control in such cases. Thus, the aim of this study was to
systematically review and analyze the scientific clinical literature
on the use of TENS during pregnancy for pain relief and possible
adverse effects.
CONTENTS
Search strategy and protocol register
The study was conducted in November 2019 by searching the
electronic databases: Pubmed, Scielo, Lilacs, Science Direct,
Cochrane Library and PEDro. Descriptors were used as follow: “Transcutaneous electric nerve stimulation” and “TENS”,
combined with “pregnancy”. The search strategy used the descriptor and the synonyms extracted from MeSH Terms. Systematic review protocol was registered on PROSPERO (CRD
42016048725).
Data selection and extraction
In the search strategy, all studies published up to November 2019
were identified, regardless of language. After reading the studies,
only randomized clinical trials that investigated the use of TENS
during pregnancy were included. Initially, the titles and abstracts
of all articles identified by the descriptors presented were investigated, seeking to determine the texts relevant to the research
question. Next, the complete manuscripts of all articles judged
to be relevant were obtained, at which time the inclusion criteria
were applied. Studies were selected by two independent investigators and they were involved in both preliminary analysis and
review of full texts. The list of articles was decided by consensus
in a common agreement. Review authors were not blinded to the
names of authors and institutions or study results.
For each study included, data was recorded as: authors, sample
size, study groups, protocol of electrical stimulation (frequency,
intensity, pulse duration, electrode application site), intervention characteristics such as number and duration of application,
variables analyzed and gestational trimester. Authors performed
data extraction independently and disagreements were then resolved by consensus and, when necessary, with a third investigator, the senior one.
Risk of bias assessment
Studies were assessed for the risk of bias based on the Cochrane
Collaboration’s tool. This tool is composed of seven domains:
sequence generation, allocation concealment, blinding of study
participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective outcome reporting and
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“other bias”, such as TENS intensity control by the patient or
by the investigator, considered for this item judgment. Each
domain is judged as ‘Low risk’, ‘High risk’, or ‘Unclear risk’ of
bias. Each study was assessed by two independent investigators
and their results were compared till having a final consensus
about the risk of bias.

were randomly assigned in different treatment protocol groups.
In one study32, women were allocated into four study groups
(n=22, each): control, exercise (such as stretching, postural exercises and isometric abdominal contraction), acetaminophen and
TENS (Table 1). On the other study33, pregnant women were

Screening

Records identified
through database
searching (n=691)

Records after duplicates
removed (n=227)

Eligibility

Records screened
(n=227)

Included

Two hundred and twenty-seven (n=227) studies were identified
after duplicates were removed, whereas 225 were excluded. Only
two (n=2) studies were selected in the complete manuscript
analysis stage (Figure 1), being the only two considered relevant
for the purpose of this review. None of the other studies met the
eligibility criteria, as it involved research related to topics such
as: acupuncture, electroacupuncture, acupoints, ear acupuncture
(n=68) and TENS administration in labor (n=90), postpartum
(n=9), abortion (n=1), episiotomy (n=2), dysmenorrhea (n=1),
infertility (n=1), placental insufficiency (n=8), non-clinical studies and case reports (n=1), or TENS used to treat other health
condition than pregnancy (n=43).
Another full text study about TENS during pregnancy (n = 1)
was inaccessible after many attempts (corresponding author was
contacted through email three times 10 days apart and a last
attempt with co-author was done with no success). (Figure 1)
The only two eligible articles were randomized clinical trials32,33.
Characteristics of included studies, as sample, TENS protocol,
control group protocol, outcome measured, assessment instrument and main results are described on Table 1. Both studies
included pregnant women with low back or pelvic pain which

Identification

RESULTS

Records excluded
(n=225)

Full-text articles
assessed for
eligibility (n=2)

Studies included
in qualitative
synthesis (n=2)

Figure 1. Flowchart of the literature search in the databases

Table 1. Characteristics of the included studies
Authors

Sample

TENS Protocol

Control Group

Outcome
measured

Assessment
instrument

Results

Keskin
et al.32

88 pregnant women with low
back pain were
randomly assigned to four study
groups (n = 22,
each): control,
exercise, acetaminophen, and
TENS

Type: Continuous electrical
stimulation
Frequency: 120 Hz
Pulse duration: 100 μs
Intensity: adjusted according to a paresthesia sensation 2-3 times the subject’s
sensory threshold
Duration: six sessions of
TENS therapy (twice a
week for three weeks)
Electrodes:
superficially
placed over the painful
lumbar region

Exercise: home exercise program supervised by a physical
therapist, twice a day
for three weeks
Analgesic drug: acetaminophen (500 mg,
tablet) was administered twice a day for
three weeks
Control: no-treatment

Pain Intensity
Disability
Before and
after
the
third week of
treatment

Visual Analog
Scale (VAS)
Roland-Morris
Disability
Questionnaire
(RMDQ)

After treatment, control
group presented an increase in both pain intensity and functional
disability.
In contrast, all active
treatment groups (exercise, acetaminophen and
TENS) showed a reduction of both pain intensity
and functional disability
after treatment.

Vaidya33

32
pregnant
females
with
posterior unilateral or bilateral pelvic pain
(VAS>50mm
and positive FABER’S Patrick’s
test) randomized
in two groups (A
and B)

Type: high frequency low
intensity TENS from a single channel
Frequency: 150Hz
Pulse duration: 80-100 μs
Intensity: minimal sensory
perception
Duration: 30 minutes/ twice
a week
Electrodes: two electrodes
placed over the painful
area

Sacroiliac joint (SIJ)
mobilization
based
on Maitland concept
(Grade 1 and 2 mobilization – 30 seconds
oscillation – twice a
week)
Both groups received
lumbo-pelvic stabilization exercises

Pain inten- VAS
sity
RMDQ
Disability
Prior to first
session and
after completion
of
five
sessions.
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Intragroup analysis revealed pain and disability improvement in both
groups.
Intergroup analysis showed that SIJ mobilization was superior in both
outcomes compared to
TENS at the end of five
sessions

Does transcutaneous electrical nerve stimulation reduces pain
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Other bias

Selective reporting (reporting bias)

lncomplete outcome data (attrition bias)

Blinding of outcome assessment (detection bias)

Blinding of participants and personnel (performance bias)

Allocation concealment (selection bias)

Random sequence generation (selection bias)

allocated into only two groups (TENS and sacroiliac joint mobilization - SJM).
TENS protocol was similar in both studies using high frequency, sensory intensity, twice a week with electrodes placed on the painful area32,33 (Table 1). In a study32, nine cases
were excluded from the analysis, considering that one left the
TENS treatment because of the uncomfortable sensation, one
suspended the use of acetaminophen due to anxiety and another due to gastric intolerance. On the other hand, only two
(n=2) subjects lost follow-up in study33 due to inconvenience
in travel (n=1, SJM group) and inconvenience in time (n=1,
TENS group).
In both included studies, visual analog scale (VAS) and Roland-Morris Disability Questionnaire (RMDQ) were used to
assess pain intensity and disability, respectively, before and
after the third week of treatment32 and prior to first session
and after completion of five sessions33. Results32 evidenced
that pre-treatment pain intensity was higher in TENS group
than in both control groups (p<0.001) and acetaminophen,
while physical impairment was similar between groups. After
the treatment period, control group showed an increase in
both pain intensity and functional disability (pain intensity:
6 to 7 using VAS, and disability: 14 to 15 using RMDQ). In
contrast, all active treatment groups (exercise, acetaminophen
and TENS) showed a reduction of both pain intensity and
functional disability after treatment32.
As for results of one study33, intragroup analysis revealed
significant improvement in terms of VAS and RMDQ score

Keskin et al.32
Vaidya33
Figure 2. Risk of bias summary: review of authors’ judgments about
each risk of bias item for the included study
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(p-value <0.0001) at the end of five sessions in TENS and
SJM group, respectively33. Intergroup analysis proved that
SJM is superior in terms of pain and disability measures as
compared to TENS, at the end of five sessions (p<0.0001)33.
The selected studies presented different levels of biases in all
items analyzed. On the first study32 it was evidenced high
risk of bias related to 1) the lack of participant and personnel
blinding (performance bias), 2) the lack of blinding of outcome assessment (detection bias), 3) subjects were excluded for
analysis with no explanation reported on manuscript (reporting bias). On the other hand, low risk of bias was evidenced
for selection and attrition bias in this same study34. Low risk
was also evidenced for selection, performance, detection, attrition and reporting bias in the second study analyzed33.
In both studies32,33, an unclear risk on “Other bias” was detected, once it was not possible to access on manuscripts how
TENS intensity was controlled (if it was done by patient or
investigator or both). These studies only describe that intensity
was set according to sensory threshold of the subject, with no
description of more details about this parameter (Figure 2).
DISCUSSION
In this systematic review, which aimed to analyze the effect
of TENS on pregnant women, authors concluded that this
modality reduced pain intensity and functional disability on
their sample. However, it was also showed that TENS effect
was not better than other modalities on control groups using
exercise, acetaminophen or SJM, which presented also pain
and disability improvements as results.
Methodological quality of the included studies in this review
was considered appropriate to suggest TENS effect on pregnancy once most items were considered as low risk of bias. In
exception, unclear risk in both studies and high risk in some
items in the study32 can contribute to a weakness in methodological accuracy, so its results should be interpreted with caution.
Since maternal and fetal complications were not identified
during development of studies32,33, TENS is defended and
preferred for being the most effective, easy to apply and safe
modality for this disorder. On the other hand, the claim that
this modality has no adverse effects on mothers and newborns
is insufficient, considering that no indicative measures of maternal-fetal development, such as placental activity, fetal heart
rate, Apgar score, blood pH, presence or absence of malformations and fetal distress were investigated in these studies,
only suggesting that there were no significant changes in relation to fetal birth weight30,34.
Clinical trials suggest that TENS at a frequency of 60-80 Hz
and pulse duration of 250 μs, when applied in humans with
decreased placental flow, produces an increase in placental perfusion assessed by the method of radioisotopes, and can thus be
used for therapeutic purpose in the case of placental dysfunction35. Other studies show that TENS excite nerve fibers, with
minimal adverse effects for patients acting to promote activation of central opioid receptors and muscarinic receptors12,13,36
and release of catecholamine, specifically by activation of pe-
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ripheral adrenergic receptors11,36,37. However, these adrenergic
receptors suffer degeneration with loss of potentiation during
pregnancy, thus leading to increased uterine contractility, resulting in premature labor and impaired fetal growth38.
Furthermore, there are evidences in the literature for the use of
drugs for treating pain during pregnancy39,40. However, pharmacological treatment must be prescribed cautiously in this
population, since it can present adverse effects, such as malformation, respiratory complications and congenital cryptorchidism in the fetus, and the onset of preeclampsia and maternal
thromboembolic disease27-29. Non-steroidal anti-inflammatory
drugs (NSAIDs) are among the most common drugs prescribed to pregnant women, despite the fact that its adverse effects
on the fetus are known. Use of NSAIDs during pregnancy can
cause dysfunction of several organ systems of the newborn, including the brain, cardiovascular system, lung, skeleton, gastrointestinal tracts, and especially the renal system41.
Recently, acetaminophen was considered the analgesic drug
of choice for pregnant women when non-pharmacological
treatments are ineffective; however, it presents a risk for the
development of asthma in newborns29. It was also shown that
the use of acetaminophen during pregnancy may influence
fetal brain development, resulting in behavioral problems
and hyperkinetic disorders in the infant42. Acetaminophen
appears to freely cross the placenta and can induce liver toxicity in both the mother and the fetus43. Thus, TENS appears
as a non-pharmacological therapeutic tool for pain relief associated to no adverse effects neither on the fetus nor pregnant
women, resulting in a treatment within easy reach and applicability with satisfactory outcomes for pain relief, as well as a
complementary resource in the treatment of musculoskeletal
dysfunctions caused by pregnancy18,24,25.
In an experimental animal study, application of TENS was
carried out in mice divided into three groups: placebo, low
frequency TENS (10Hz, intensity of 2mA) and high frequency TENS (150Hz, current of 2mA)44. In this study, sensory
intensity was increased by 1mA in every 5 minutes, electrodes
were applied on the abdominal region, and mice were placed
in a retainer to not move. The mother’s weight was evaluated
according to gestational period, and some gestational variables such as implantations, resorptions, fetuses, placenta and
malformations were recorded. Finally, authors concluded that
TENS caused no adverse effects neither on the mother nor on
the infant in an animal model.
Studies that have created conditions of stress in pregnant rats
by prenatal restraint have reported that the fetus subjected to
the stressor placental environment is more likely to have intrauterine growth restriction43,44. These findings point to the
need for substantial data to secure the indication or absolute contraindication for the use of TENS in pregnant women
because electrotherapy can also promote stress when applied
close to the uterine region.
Thus, it follows that there is insufficient evidence from randomized clinical trials on the effects of TENS in the placenta,
the uterus or the evolution of fetal development, as well as
the development of cerebral circuits of the offspring, as those
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involved in the regulation of nociceptive perception and motor control. Therefore, studies with animal experimentation
would allow assessing whether the application of electrical
current during pregnancy may or may not cause changes in
pregnancy and/or offspring development.
Studies involving the application of TENS during pregnancy
are inconsistent regarding safety, mostly because there is no assessment of maternal-fetal measures appropriately and difference in performance between TENS, acupuncture and electroacupuncture has not been considered45,46. Clinical trials report
that the use of electroacupuncture during pregnancy (12-31
weeks) or during labor does not cause side effects, however,
when used on specific points of acupuncture, induces uterine
contraction and hence labor ends with the interruption of the
electric stimulation43,47. Other studies reported no changes in
fetal development when the mother uses TENS for the treatment of musculoskeletal pain during labor or placental insufficiency48,49. Therefore, the claim that TENS is safe for pregnant
women should be interpreted with caution, since what is widely described in the literature as a safe analgesic electrotherapeutic modality is concerning to the effect of acupuncture and
electroacupuncture and not of TENS.
In order to clarify the current situation regarding the application of TENS during pregnancy, the Association of Chartered
Physiotherapists in the Women’s Health (ACPWH) gathered
several experts who were based on the relevant literature related to clinical experience. The scientific foundation of this
study consists of studies on electroacupuncture, acupuncture
points and TENS during labor to affirm that TENS has been
safely used by pregnant women without causing side effects,
therefore not considering the difference between different techniques and gestational periods. However, the study shows
important considerations in relation to uterine contraction,
which is intensified by the application of electrical stimulation and therefore should be widely monitored. Another important consideration relates to the balance between the potential risks of choosing between TENS and the use of drugs
that may cross the placental barrier, being the application of
TENS preferable43.
Currently, there are no studies to elucidate biological therapeutic effects of TENS application in the gravid uterus or
its adverse effects as well. Such information is extremely necessary for clinical trials to be conducted in a safe manner
for both the mother and the fetus. Taking into consideration
that pain may start and remain during and after pregnancy,
it becomes necessary to conduct studies that assess the applicability of TENS in initial, intermediate and final stages of
pregnancy in a single or long-term repeated administration
and in different points of application3,9,10.
Thus, one suggestion is that preclinical research may be useful
for investigating the potential effects of TENS during different gestational periods and the effect of different parameters
of TENS on possible changes during pregnancy, childbirth
or fetal development, making it relevant to conduct clinical trials or multicenter studies to examine the safety of this
modality of electrotherapy in pregnant women. As another
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suggestion, these randomized clinical trials should be performed with well-designed control groups as placebo TENS,
with no comparison to other treatments, and different TENS
parameters could be tested, such as high and low frequency
with different electrodes placement and adverse effects.
Based on this criterion for control groups in RCTs, a limitation of this systematic review was the impossibility to perform
a meta-analysis with data extracted from the included studies.
Despite both of them assessed pain intensity and functional
disability using the same instruments, VAS and RMDQ, one
study has 3 control groups (acetaminophen, exercise and no
treatment) and the other one has a control group using joint
mobilization as treatment. Due to this heterogeneity between
groups, it was not possible to compare data in a meta-analysis.
Scientific evidence about the effects of non-pharmacological
therapies for pain management during pregnancy is important to elucidate new methods of rehabilitation in this population and improve quality of life and functionality during
this period. Thus, it is questionable if a modality for producing analgesia such as TENS could not be used in pregnant
women due to the lack of scientific evidence about this topic,
the uncertainty by professionals and theoretical contraindications. Thus, it’s important to emphasize the need for studies
that focus on specific effects of TENS during pregnancy not
associated with other techniques such as acupuncture and
electroacupuncture, which are already known to produce deleterious biological effects in pregnant uterus and fetus, inducing labor when applied at specific acupuncture points, in order to know the electrical stimulation applicability safely and
with well-defined parameters. In addition to that, pre-clinical
studies are suggested to explain the mechanisms involved on
the development of adverse effects during TENS application
in different pregnancy stages.
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CONCLUSION

14.

This study showed that there is no evidence for supporting or
refusing the use of TENS for either relieving pain or promoting adverse effects during pregnancy. Therefore, future studies, both pre-clinical experiments and clinical trials, should
to be conducted to clearly present the application form, localization (lumbosacral, uterus/placental, extrasegmentar) and
parameters of TENS that are safe or not for the pregnant population in different gestational quarters.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Literature has shown
that behavioral and educational modalities are effective options
in the treatment of chronic pain, including temporomandibular
disorder, and techniques such as biofeedback have been used for
single therapy or in combination for effective pain control in
these individuals. Furthermore, the severity of symptoms is related to relevant prognostic factors, such as quality of life, emotional states and sleep quality. The aim of the present study was to
evaluate the effect of the biofeedback audiovisual technique on
pain control and sleep quality in a patient with temporomandibular disorder.
CASE REPORT: Female patient, 34 years old, with Temporomandibular Disorder. The DC/TMD (Diagnostic Criteria for
Temporomandibular Disorders) Axis I, diagnostic was applied,
and the patient was classified with more than one subtype of
temporomandibular disorders: local myalgia and myofascial pain
with reference, in addition to neck pain as a comorbidity.
CONCLUSION: In this case, the biofeedback treatment was
effective both in reducing pain intensity and improving sleep
quality.
Keywords: Biofeedback, Pain control, Seep, Temporomandibular disorder.

JUSTIFICATIVA E OBJETIVOS: A literatura tem demonstrado que as modalidades comportamentais e educacionais são
opções efetivas no tratamento da dor crônica, inclusive da disfunção temporomandibular, e técnicas como o biofeedback vêm
sendo utilizadas como terapia isolada ou em combinação para
um controle efetivo da dor nesses indivíduos. Além disso, a gravidade dos sintomas tem correlação com fatores de relevância
para o prognóstico, como a qualidade de vida, estados emocionais e qualidade do sono. O objetivo deste estudo foi avaliar o
efeito da técnica do biofeedback audiovisual no controle da dor
e na qualidade do sono em paciente com disfunção temporomandibular muscular.
RELATO DO CASO: Paciente do sexo feminino, 34 anos, com
disfunção temporomandibular. O critério diagnóstico DC/TMD
(Diagnostic Criteria for Temporomandibular Disorders) Eixo I foi
aplicado, sendo a paciente classificada com mais de um subtipo de
disfunção temporomandibular: mialgia local e dor miofascial com
referência, além de cervicalgia como comorbidade.
CONCLUSÃO: No caso clínico apresentado a terapia com biofeedback foi efetiva na redução da intensidade da dor e melhoria
da qualidade do sono.
Descritores: Biofeedback, Controle da dor, Disfunção temporomandibular, Sono.
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The American Academy of Orofacial Pain defines Temporomandibular Disorder (TMD) as group of disorders that involve the
chewing muscles, the temporomandibular joint (TMJ) and associated structures. The symptoms most often reported by patients
include pain in the face, TMJ, masticatory muscles. Other symptoms reported by patients are ear manifestations such as tinnitus,
ear fullness and vertigo1.
The multifactorial origin of the TMD determines the greater
importance of a complete anamnesis for the possible identification of the predisposing, initiating and perpetuating factors. One
among the most relevant factors associated with TMD is microtrauma, provoked by continuous overloads of the “chewing system’’ due to postural imbalances or parafunctional habits such as
teeth squeezing, lip biting and abnormal jaw postures1-3. The severity of symptoms are correlated with quality of life, emotional
states and bad quality of sleep, and this alterations influence the
clinical and therapeutic handling4-7. Sleep, in particular, has been
pointed out as an element whose complex and multidimensional
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interaction with pain is relevant, either from the physiopathological point of view, or from the clinical point of view8. Moreover,
sleep disturbances, like insomnia, are prevalent in populations
with orofacial pain (OFP) and temporomandibular disorder9.
Literature has shown that the behavioral and educational modalities are effective options for the control of chronic pain conditions, including TMD, and that techniques such as biofeedback
are being used in single or combined therapies10-12.
The biofeedback technique allows, by the means of electronic
or electromechanics tools, digitally or analogically, with sounds
or visuals, capturing the vital or biological signals that, when
processed, promote a phenomenon of auto regulatory response,
whereby the patients learn to intercept and correct physiological
processes previously taken for involuntary.
This technique must be performed by a professional with experience and training in biofeedback, providing relevant information to the patients about their bodily functions, with the intention of promoting changes in behavior, resulting in prevention
or decrease of symptoms13-15.
Studies have demonstrated the efficacy of this method, alone
or in combination with other conservative techniques, for controlling patients’ oral parafunctional habits and pain11,14,16-19.
The purpose of this study was to evaluate the impact of the audiovisual biofeedback technique on pain intensity and sleep quality in patients with OFP associated with TMD.
CASE REPORT
Female patient, 34 years old, nurse technician, sought the masters degree clinic of TMD and OFP with complaints of pain
in the right side masseteric parotid region for at least 5 years.
The patient initiated some treatments, but could not reverse
the parafunctional habits (teeth squeezing and lip biting). The
patient was classified with more than one subtype of muscular
TMD when the TMD Axis I diagnostic criteria was applied:
local myalgia and myofascial pain with reference, in addition to
neck pain as comorbidity. During the muscle palpation test on
the chewing muscles, the intensity 5 familiar pain was reproduced, according to the visual analog scale (VAS).
The biofeedback work on the chewing muscles activity uses
the positioning of electrodes in the temporal muscles and in
the masseter17,20,21. This study’s equipment was designed for
use in the anterior portion of the temporal muscle, unilaterally. For the application of the equipment training protocol,
the clinical researcher performed a biofeedback certification.
The chosen therapy was audiovisual biofeedback. The equipment was connected around the head of the patient using a
velcro strip, where the surface electrodes and sensors where
positioned in contact with the more anterior portion of the
temporal muscle.
With the action of these muscular fibers on the jaw movements, the signals generated there are transmitted to a notebook by means of graphic signals, allowing the patient to
understand how to position her jaw to stabilize the graphic
element (nave) below the threshold interposed on the computer screen during sessions (Figure 1).
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Figure 1. The software’s graphic elements

The training’s objective was to create consciousness, through
auto regulation, of which actions the participant should execute in order to maintain the most adequate position of the
jaw and, with that, avoid parafunctional habits that are considered risk factors for pain in TMD. The electrical activity signals generated in this model are interpreted via bluetooth by a
specific software composed of the following graphic elements:
Spaceship, controlled by the signals received by the sensors;
Intensity of the contraction signal, which corresponds to the
number presented in the lower and central area of the screen;
Limiar, horizontal line inserted by the professional/researcher,
whose value is in the superior right corner of the screen. The
objective is to keep the spaceship below this limiar (Figure 1),
resulting in the maintenance of the low electrical activity in
the anterior temporal muscle. The patient was asked to keep
the spaceship below the limiar, being instructed to keep teeth
out of contact, with correct position of lips and tongue, in
addition to correct head and neck postures (Figure 2).
Five sessions were done, two times a week, in alternate days,
lasting 20 minutes each. Pain was assessed with the VAS,
being zero – no pain, and 10 – worst possible pain. The VAS
was also used for the assessment of sleep quality, being zero –
bad sleep, and 10 – best sleep possible. These tools were used
in all sessions. The application of the VAS sleep scale consi-

Figure 2. Training with equipment

The effect of biofeedback on pain and sleep in a patient
with temporomandibular disorder. Case report

dered a previously published protocol adaptation22 with the
objective of formally assessing the subjective quality of sleep.
Additionally, before the first and after the last session, the
Pittsburgh Sleep Quality Index (PSQI) was applied, with the
intention of consolidating the subjective evaluation of sleep
quality measured by the VAS. A score greater than the cut-off
point of 5 represents an impaired quality of sleep23.
After the gathering and analysis of data, the VAS pain score decreased from 5 (moderate) to 2 (mild) and the sleep score increased from 4 (bad) to 8 (good). Regarding the PSQI, initially a bad
quality of sleep was assessed (score 7) and after therapy a good
quality of sleep was assessed (score 3).
DISCUSSION
Several studies defend that non-invasive therapies constitute possible interventions for patients with TMD, being conseling24,25
and the biofeedback technique17,26 relevant examples. As for biofeedback interventions in the dental context, most publications
are based on the evaluation of this tool in the management of
bruxism21,27,28. Some studies have analyzed pain symptoms by
observing their reduction in response to the biofeedback therapy, either alone or in association17,29,30. In the present case, the
patient had an improvement on pain which is in line with what
was established in a study in which the technique was applied
with a similar protocol17,29.
The association between sleep and pain has been the subject of
several researches and, despite the complex interaction between
these two vital functions, the results suggest that, in patients with
chronic pain, an improvement in the quality of sleep significantly
influences the results of the interventions on pain7. On the other
hand, due to the contribution that the circadian temporal system,
frequently known as biological clock, assumes in the regulation of
both these functions, the feedback mechanisms involving sleep,
the circadian temporal system and pain probably constitute models with clinical relevance and deserve more in-depth studies8.
Some publications have systematically sought to evaluate the
quality of sleep of patients with TMD/OFP5,6,9,25. Standardized
and validated self-reported tools designed for screening of sleep
disorders or the evaluation of treatment outcomes in this population have increased the evidence with significant impact on
treatment options31, also reinforcing credit on the importance of
addressing pain and sleep together.
In the present case, according to the assessment tools (VAS and
PSQI), there was an improvement in sleep and pain after the
therapy. This is relevant, specially due to the observance of the
mutual interaction between the two phenomenon7,8. Although
several studies addressed the relation between OFP and sleep,
few have focused in the response of quality of sleep after therapeutic intervention on TMD. A recent comparative study25 used
VAS for pain assessment and PSQI for sleep assessment, showing
that patients who participated in counseling obtained better scores in both, which can be translated into lower pain rates and
better quality of sleep.
As for the use of the biofeedback technique specifically on
sleep, the results are known to be not sufficient. More rando-
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mized clinical trials with better methodology are necessary, aiming at establishing the effectiveness of biofeedback for the
treatment of insomnia12.
Nevertheless, one of the interesting aspects of the present case
was that, in contrast to what was described in other studies32, it
was not influenced by changes in sleep hygiene routines, which
remained unchanged, suggesting that the technique’s effect was
independent of this potential bias.
Despite the inherent limitations of a case study, in regard to the
inference over the assumed therapeutic potential, it was interesting to notice the impact of the biofeedback technique in a
patient in which sleep and pain interacted with each other, one
impacting the other in a negative manner, undermining health
and quality of life.
The treatment’s effectiveness covered, in this particular case, two
dimensions with unmistakable value for a clinic that is frequently
overwhelmed with complaints related to pain and sleep, diminishing hope of success. It’s indisputable, however, the benefit
of further populational and clinical quality studies that may take
into account genetic and environmental coexisting factors and
are capable of modifying the effects of the technique on short,
medium and long term over pain, sleep and the interaction between both functions.
CONCLUSION
Despite the controversial literature on the biofeedback technique for patients with pain and disorder, in the present study it
showed effectiveness in the treatment of orofacial origin pain associated with TMD. The concurrent improvement on quality
of sleep allows for a favorable prognosis and reinforces credit in
the clinical relevance of the multidimensional approach to pain,
addressing its interaction with inadequate sleep.
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