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PODE OCORRER SINERGIA DOS EFEITOS.
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EDITORIAL

Pain education: from the idea to action!
Educação em dor: da ideia à ação!
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Knowledge acquisition and use have always been challenging to mankind. One day, I received as a gift, “to reflect and to have fun with names
and classifications” the book Kant and the Platypus1 by Humberto Eco. Right from the start, it makes it clear that there is nothing in common
between the two characters. The author wants to talk about the act of naming things, which is part of knowledge acquisition. Kant introduced
the basis of the empirical concept that goes from the sense to the concept. In turn, the platypus had great conceptual difficulty since it is an
obvious mixture of different animals. It took 80 years to be recognized as a mammal. According to the author, the resistance of many scholars
was what delayed this recognition. After all, a lot of evidence was required, which is not always easy to obtain. On the other hand, to understand, conceptually and in practice, the issue of chronic pain is a challenge for students and educators. Now, just imagine for the patients!
A Brazilian study conducted in 2005 and 2006 asked dental surgeons and doctors who attended Congresses on pain, what they thought
about patients with chronic pain2. The study showed that most of the professionals graduated more than 10 years ago. However, the training
to approach patients with chronic pain was recent. There was also a trend to emphasize the technical background of their own specialty or
profession. In addition, the percentage of professionals who considered the professional/patient relationship, the emotional aspects of pain
and the patient’s behavior with chronic pain important for the control of the symptom was small. Although the professionals showed an
interest in the subject, the results of the study showed a divergence between the clinical approach expressed and the one recommended for
the treatment of pain3-5.
A lot has changed over the years, as the regulation regarding the expertise in pain in several health professions. Conferences, like the recent 8th
Interdisciplinary Pain Congress (CINDOR), showed that undergraduate, graduate students, researchers of the basic area and professionals
from several health areas are interested in knowing, updating and discussing the issue of pain.
The experience of physical pain doesn’t seem something simple to understand in practice, and usually, there is no uniformity on the subject.
Likewise, it took many years of research and discussion to reach the current concept of pain that still generates debates. When the theme is
“Education in pain”, it seems that there is no disagreement as to its importance and need. The International Association for the Study of Pain
(IASP) chose it for its 2018 global year6, summarizing in one of its educational brochures: “Much work is still to be done: the appropriate
education in pain is essential for all healthcare professionals (and patients), and the multidisciplinary teamwork is critical to the success of pain
control. Education in pain should be included for the purpose of competence, in the curricula and examinations of health undergraduate and
graduate students and should be incorporated into the continuous education programs”.
It is not easy to turn ideas into productive actions. In Jacob’s fight with an Angel painting, Paul Gauguin expresses the idea of transforming the
abstract into reality7. From the abstract to the empirical. The abstract immersed in reality. It’s as if the artist answered the philosopher, turning
the abstract, the conceptual, into an empirical experience. Coming in the opposite direction, showing the abstract in the reality in which it
is imagined. In education, it is really necessary to have an integrated effort among professionals, students, patients, family, and managers.
In a digital, real-time and globalized world, the educational activity may be influenced by the social environment, by the attention or negligence
of managers, by the influence of the industries and laboratories, by the resistance to change, and even by the professional’s ethical conduct. This
has a global reach, but in poor or developing countries, the vulnerability is higher. The challenge of education is huge. And in a country like ours,
in which education is heavily criticized at all levels, including the University, action is necessary. The ideas are already set forth.
But when there is the collective suffering in a country that is writhing among several plans (health, public security, education) and that sees
or has in soccer a relief, one wonders what to talk about education when the managers are mistrusted, and the elderly become faithless or
indifferent. Thinking about this dilemma, and looking for material for this text, I came across a picture of the residents’ schedule of the Orofacial Pain Dentistry Division of Hospital das Clínicas of the School of Medicine of the University of São Paulo (HC-FMUSP). The photo
drew my attention to the phrase written in bold letters “If I could, I would take the pain, put it in an envelope and return it to the sender”8,
by the poet Mário Quintana.
Suddenly, in a dentistry team, a profession directed to the instrumental practice that involves diagnosis and therapy, the choice of a poem to
be on the cover denotes that the lessons about the patient with pain are working. Also, that message based on the apparent simplicity of daily
life, a metaphor that addresses a complex suffering issue, points out that we are learning and teaching about the need and importance of seeing
on the individual complaint, the integration of all dimensions of pain.
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So, let’s turn the idea of “education in pain” into actions necessary
to our reality. And there are many examples of pedagogical experience throughout the country, such as the postgraduate, multidisciplinary, residence and specialization courses on pain. Let’s copy
them, discuss them, recycle them! It is time to reflect and face the
challenge of applying the concept to the clinical practice9. And let’s
move on, because, without hope, no action gives meaning to life,
let alone ideas.
And there is no doubt that the fight against pain brings hope, and
perhaps meaning to life!
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Evaluation of cognitive impairment in patients with episodic migraine
Avaliação do comprometimento cognitivo em pacientes com migrânea episódica
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: The purpose of this
study was to evaluate the presence of cognitive deficits in patients
with episodic migraine and control group, and to compare with
the results previously described in the literature.
METHODS: Patients with episodic migraine were included
according to the International Headache Society criteria, and
a control group was selected, matched by sex, age, and schooling. Patients were asked about the frequency and intensity of
headaches, medications used, and comorbidities. Afterwards, a
neuropsychological assessment was applied using the Montreal
Cognitive Assessment, the clock drawing test, the verbal fluency
test, and the Stroop test. The main variables influencing cognitive dysfunctions were analyzed (depressive disorder, anxiety
disorder, sleep disorder, use of medication).
RESULTS: Thirty patients with episodic migraine and 30 controls were evaluated. Patients with episodic migraine had a performance in the Montreal Cognitive Assessment test (p=0.53),
the clock drawing test (p=0.80), the verbal fluency test (p=0.44)
and the Stroop test (p=0.97) similar to the control group. Patients
with chronic migraine (30 patients and 30 controls) performed a
Montreal Cognitive Assessment test (p=0.00), verbal fluency test
(p=0.00) and Stroop test (p=0.00) lower than the group control.
The main variables influencing cognitive disorders were studied
by linear regression, and none of these variables was an influencing factor in the Montreal Cognitive Assessment test.
CONCLUSION: Patients with episodic migraine did not present cognitive deficits compared to a control group.
Keywords: Cognitive dysfunctions, Headache, Migraine.

JUSTIFICATIVA E OBJETIVOS: A proposta deste estudo foi
avaliar a presença de déficits cognitivos em pacientes com migrânea episódica e grupo controle, e comparar com os resultados
previamente descritos na literatura.
MÉTODOS: Foram incluídos pacientes com migrânea episódica, segundo os critérios da International Headache Society, e
selecionado um grupo controle pareado por sexo, idade e escolaridade. Os pacientes foram questionados sobre a frequência e
intensidade de crises, fármacos, comorbidades. Posteriormente,
foi realizada a avaliação neuropsicológica através do Montreal
Cognitive Assessment, do teste do relógio, teste da fluência verbal e
Stroop teste. As principais variáveis influenciadoras de distúrbios
cognitivos foram analisadas (transtorno depressivo, transtorno
de ansiedade, distúrbios do sono, uso de fármacos).
RESULTADOS: Foram avaliados 30 pacientes com migrânea
episódica e 30 controles. Os pacientes com migrânea episódica
apresentaram uma performance no Montreal Cognitive Assessment
teste (p=0,53), teste do relógio (p=0,80), teste da fluência verbal
(p=0,44) e Stroop teste (p=0,97) semelhante ao grupo controle.
Pacientes com enxaqueca crônica (30 pacientes e 30 controles)
realizaram um teste de Montreal Cognitive Assessment teste (p=0,00), teste de fluência verbal (p=0,00) e teste de Stroop
(p=0,00) menor que o grupo controle. As principais variáveis influenciadoras de distúrbios cognitivos foram estudadas através de
regressão linear e nenhuma dessas variáveis apresentou-se como
fator de influência no Montreal Cognitive Assessment.
CONCLUSÃO: Os pacientes com migrânea episódica não apresentaram déficits cognitivos em comparação com um grupo controle.
Descritores: Cefaleia, Disfunção cognitiva, Migrânea.
INTRODUCTION
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In general, headache is a frequent symptom in the population, with
a lifetime prevalence of 93% in men and 99% in women. Headache
is the main reason for neurological consultations in outpatient care. It
is estimated that 5 to 10% of the population seek medical attention
during their lifetime due to headache1,2. The main primary headaches
are of the tensional type and the migraine. Migraine is a type of cranial pain lasting from 4 to 72 hours, characterized by strong intensity,
throbbing or pulsatile, worsening with daily activities, being unilateral
in 2/3 of the cases, and may be accompanied by symptoms such as
nausea, vomiting, photophobia, and phonophobia. There may be five
detectable phases in a typical migraine attack: prodrome or premonitory symptoms, aura, headache, associated symptoms (nausea, photophobia) and postdrome (fatigue, exhaustion)3-5.
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Patients with chronic pain often report cognitive complaints that
impair their social situations and activities of daily living. According to a meta-analysis published in 2013, the authors concluded that there is a greater change in cognitive tests of patients
with chronic pain when compared to normal volunteers, despite
the significant heterogeneity of the studies included in the analysis6. It was also suggested that future research is done as well as
standardized testing methods.
Several studies have analyzed the association between migraine
and cognitive function, but the results of these studies are diverse. Some cross-sectional studies found no difference between
patients with migraine and controls7-11, while others demonstrated evidence of worse cognitive performance among migraine
patients12-15. Several tests were used to assess cognitive function,
and many of these studies were small, which may limit their ability to detect differences between groups.
Conventional magnetic nuclear resonance (MNR) studies have
discovered that patients with migraine have an increased risk of
ischemic lesions in the white matter, sometimes referred to as the
“substrate for migraine”. This risk exists for patients with and
without aura, and it is being increased in patients with migraine
with aura and chronic migraine. Cumulative migraine effects
on the central nervous system (CNS) have been demonstrated,
although the functional implication of these results remains unclear. In the long term, it is believed that these lesions would
cause cognitive deficits in these patients16.
There are important confusing factors when evaluating a patient
with migraine and cognitive complaints. First of all, many of these
patients present depressive disorder or anxiety disorder, comorbidities that are related to attention deficit and impaired performance
in cognitive tests. Secondly, some drugs commonly used by patients with migraine, such as topiramate, have been reported to
cause cognitive deficits17,18. A study published in 2013, evaluating
30 patients with chronic migraine and 30 healthy controls, detected a low performance in cognitive tests in patients with chronic
migraine, apparently unrelated to other factors12.
The results of functional MNR in patients using topiramate
and controls found deficits in the language network areas. These
data suggest a mechanism by which this drug impairs cognitive
processing during language function, both for chronic and single dose18. Another double-blind controlled study, published in
2011, found that topiramate causes dose-dependent cognitive
deficits after six weeks of use19.
Thus, this study aimed to evaluate the presence of cognitive deficits in patients with a episodic migraine and to compare them
with the results previously described in the literature. Also, it
aimed at evaluating the main triggers of cognitive disorders
present in the migraine population, such as depressive disorder,
anxiety disorder, use of CNS medications such as topiramate,
non-restorative sleep, alcohol abuse, history of trauma cranial
and other comorbidities.

this course. Students over 18 years old of both genders, with a
episodic migraine with or without aura (transient neurological disorders accompanying headache) were included. The International
Headache Society (IHS) criteria were followed: pain lasting 4 to
72 hours, characterized by strong intensity, throbbing or pulsatile, worsening with daily activities, and may be accompanied by
symptoms such as nausea, vomiting, photophobia and phonophobia, occurring for less than 15 days in the month. The exclusion
criteria were patients with brain dysfunction that prevented from
responding to questionnaires, patients who did not agree to sign
the Free and Informed Consent Form (FICT).
Students were interviewed personally for the evaluation of demographic data and clinical data, as well as neuropsychological
tests for cognitive assessment. A control group (CG) was formed,
matching patients by gender, age and schooling, without a diagnosis of migraine.
Considering that the previous study found significant differences
in cognitive tests by the Montreal Cognitive Assessment (MoCa)
applied in women with chronic migraine and controls (groups
of 30 cases and 30 controls) (Table 1). A sample calculation was
performed considering the difference between the MoCa test results among the two groups and the standard deviation of the
results (Table 2). For a test strength of 90% accuracy, it was estimated that the “migraine” and “control” groups should have
at least 27 members each. Comparison between the groups was
based on the Student t-test, and the equation for the sample cal-

METHODS

CLINICAL DATA

A cross-sectional descriptive study was carried out at Centro Universitário Barão de Mauá School of Medicine, with students from

Data such as age, gender, headache diagnosis, frequency and severity of headache attacks, doses of drugs used, and analgesic use
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n=

2σ2 (Zα/2 + Zβ)2

culation was (µ - µ )
, where µ1 and µ2 are the means of the
MoCa score in the groups with and without migraine, respectively, and σ is the population’s standard deviation obtained from
the study by Ferreira et al.20
1

2

2

Table 1. Descriptive of the Montreal Cognitive Assessment score in
each group20
Migraine

n

Mean

Standard deviation

With

30

24.4

2.6

Without

30

26.7

1.8

All sample sizes presented here were calculated considering a bilateral hypothesis test, the highest standard deviation (2.6), with a
significance level of 5% and with variations in test strength of 70
to 90% and a minimum difference of 2.3 (found in the study).
Table 2. Sample sizes considering the comparison of the two groups
Difference between means
2.3

Test strength (%)

n (per group)

70

16

75

18

80

21

90

27

Note: The calculated sample sizes refer to the total number of patients that
should be collected in each of the two groups (with and without pain).
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were evaluated through interviews. Patients were also assessed for
comorbidities such as depressive disorder and anxiety disorder
(Diagnostic and Statistical Manual of Mental Disorders - DSM5)21, sleep aspects (“Do you have any type of sleep problem such
as insomnia, non-restorative sleep or sleep apnea?”), drug use
(“Do you use any type of drug that require continuous use?”),
and other comorbidities that have been previously diagnosed by
other physicians, such as hypothyroidism, diabetes and hypertension, as well as questions about impact on the quality of life
of these patients.
Subsequently, the patients were submitted to a neuropsychologi
cal evaluation that included the validated MoCa test for Portuguese22, verbal fluency, Stroop test (for attention and working
memory)23.
This study was approved by the Ethics Committee of the Centro
Universitário Barão de Mauá, CAAE 38707014.3.0000.5378
(2015).
Statistical analysis
The data were analyzed by the SPSS program version 18.024.
In the categorical variables analysis, the Chi-square or Fisher’s
Exact test was applied, according to the expected frequency in the
cells. In the numerical variables analysis, Kolmogorov-Smirnov
tests were applied to define the type of variables distribution; for
those that had a normal distribution, parametric tests such as the
Student t test or the Variance Analysis (ANOVA) were used. The
variables that did not present normal distribution were evaluated
with the non-parametric Mann-Whitney test. In order to correlate two or more variables, binary logistic regression analysis,
and linear regression were used.
RESULTS
A total of 64 students were approached. Three controls were
excluded because they presented intense and frequent tensional
headache. One student was excluded because he had no migraine
attacks for more than one year. Finally, 60 students were included in the study, 30 of them with a episodic migraine and 30
controls. The demographic data of the episodic migraine group
(EMG) and control group (CG) are described in table 3.
Table 3. Demographic data of patients in both groups
EMG/n=30

CG/n=30

23.5

22.3

Female

29 (96.7%)

29 (96.7%)

Civil status single

28 (93.3%)

30 (100%)

Mean age (years)

Table 4. Characteristics of headache in the episodic episodic migraine group
Characteristics

EMG (n and %)

Pulsatile

25 (83.3)

Nausea

24 (80)

Photophobia

27 (90)

Phonophobia

22 (73.3)

Aura

17 (56.7)

Use of topiramate

2 (6.7)

Harms the activities

27 (90)

Absenteeism at work

17 (56.7)

Visual pain scale (mean±SD)

8.5 ± 1.1

Pain time (years) (mean±SD)

7.0 ± 4.4

Frequency (days/month) (mean±SD)

4.5 ± 3.4

analgesic use was 4.4±4.2 days/month. Only 2 (11.1%) were
abusers of ergotamine.
Among the CG patients, the most used drugs were contraceptives (18-60%), antidepressants (1-3.3%).
The most common comorbidities in EMG were generalized
anxiety disorder (10-33.3%), major depressive disorder
(2-6.7%), hypothyroidism (3-10%), non-restorative sleep
(12-40%) and hypertension (1-3.3%). There were no patients
with diabetes or previous head trauma. The use of caffeine was
present in 12-40% and the use of alcohol in 9-27%.
The most common comorbidities in the CG were generalized
anxiety disorder (6-20%), non-restorative sleep (5-16.7%), hypothyroidism (2-6.7%). No patient reported major depressive
disorder, hypertension, diabetes, previous head trauma. The use
of caffeine was present in 10-30% and the use of alcohol in 1653.3%.
Among the patients interviewed, 2 (6.7%) had complaints of
memory impairment in the EMG and 2 (6.7%) in the CG. Regarding the applied cognitive tests, the main results are described
in table 5. When applied the linear regression, using MoCa as a
dependent variable and episodic migraine, anxiety disorder, depressive disorder, use of topiramate and non-restorative sleep as
independent variables, none of these variables was an influencing
factor in MoCa (Table 6).
Table 5. Patients with a episodic migraine and controls: mean scores
on neuropsychological tests
Tests

EMG
n=30

CG
n=30

p-value*

MoCa

27.4

28.0

0.53

Verbal fluency
(n words)

13.6

14.4

0.44

EMG = episodic migraine group; CG = control group.

Regarding the characteristics of migraine and the impact on daily and work activities, the results are described in table 4.
Among the drugs used by EMG, 18 (60%) patients used contraceptives, 2 (6.7%) used topiramate, 2 (6.7%) use antidepressants, 3 (10%) used beta blockers, 1 (3.3%) used flunarizine,
and 1 (3.3%) used chlorpromazine. The most commonly used
analgesics were dipyrone (15-50%), ergotamine (2-6.7%) and
non-hormonal anti-inflammatory (5-16.7%). The frequency of
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Clock test

2.7

2.7

0.80

Stroop (1)**

15.1

15.1

0.97

Stroop (2)**

15.7

16.2

0.48

Stroop (3)**

22.6

23.0

0.76

MoCa = Montreal Cognitive Assessment, *Mann-Whitney test; **seconds; EMG
= episodic migraine group; CG = control group.
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Table 6. Linear regression model, where the Montreal Cognitive Assessment test was the dependent variable, controlled by independent
variables
Independent variables

Coefficient B

Mean±SD

p-value

Episodic migraine

-0.54

0.58

0.35

-1.71

0.62

Use of topiramate

1.74

1.77

0.33

-1.80

5.29

Depressive disorder

-1.28

1.84

0.49

-4.98

2.41

Anxiety disorder

0.03

0.68

0.97

-1.34

1.40

Non-restorative sleep

-1.11

0.66

0.87

-1.42

1.21

DISCUSSION
This paper described and analyzed the cognitive aspects in patients with a episodic migraine and non-migraine controls,
matched by gender, age, and schooling, as well as evaluating
the main trigger factors of cognitive disorders present, such as
depressive disorder, anxiety disorder, use of topiramate, non-restorative sleep.
The topic of cognition and chronic pain has been studied more
recently in some papers. Landrø et al.25 identified some possible
reasons for these deficits, including the presence of depressive
symptoms (which are present in 40 to 50% of patients with
chronic pain) and drug use26. Another study, conducted by our
research group, had already shown cognitive deficits in patients
with chronic migraine compared to the CG20. A prospective
study evaluated participants with migraine, with and without
aura for cognitive function. Three cognitive tests were used: The
Words List of the Consortium to Establish a Registry for Alzheimer Disease (CERAD), verbal fluency tests and Tracks. Patients
with migraine without aura were associated with worse cognitive
performance15.
The exact mechanism supporting the complex relationship between chronic pain and cognition has not been fully understood.
There is a direct relation between attention, transient retention
of information, immediate memory and the activity of neurons
in the prefrontal cortex. What would be the physiological basis
of this finding? First of all, the same neural networks that are
used for many cognitive functions are also used for nociceptive
functions. Secondly, bodily sensations can lead the individual to
a state of hypervigilance and divert attention from other cognitive tasks. This hampers an effective response to new information. These results support the “neurocognitive model of the
dynamics of attention to pain”6.
In this study, the EMG patients presented MoCa performance similar to the CG. There was also similar performance in the migraine
group relative to the CG in the verbal fluency tests, Stroop test, and
no significant statistic was found in the Mann-Whitney test.
These data are different from those found in a previous study
that evaluated patients with chronic migraine and a CG, finding
impairments in tasks that use attention (Stroop test), language
(verbal fluency) and visuospatial abilities (clock design)20. The
results also differ from other studies that have shown cognitive
alterations in patients with migraine12-15 and resemble studies
that did not find this alterations7-11. However, it is believed that
an evaluation with a greater number of patients could be useful
to explain these results better.
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95% confidence interval for B

Although there is a small number of patients, it is possible to
work with a paired sample by gender, schooling, and age. In addition, a linear regression model was used to control possible
confounding variables. These variables, such as anxiety disorder,
depressive disorder, drugs use, sleep disturbances, by influencing
cognition, are major challenges for clinical studies that address
the issue of chronic pain. In this study, it was possible to analyze these variables that would act as confounders in the MoCa
test results through linear regression. Regarding the evaluation
of episodic migraine, anxiety disorder, depressive disorder, use of
topiramate and non-restorative sleep, none of these variables influenced the MoCa test. Thus, this study brings new information
to the pertinent literature.
CONCLUSION
The results made us believe that patients with episodic migraine do not present cognitive deficits compared to a control
group.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Neck pain is a painful
acute or chronic syndrome that affects the region of the cervical
spine. Electrostimulation is one type of treatment, which provides local analgesia bringing more comfort and functionality to
the patient. However, there are still there are other current forms
not fully explored. Therefore, the objective of the study was to
evaluate the analgesic and functional effects of the Aussie current
on students with chronic neck pain.
METHODS: Twenty-four individuals were separated in a control group (n=11) and an electrostimulation group (n=13) with
current intensity at the sensory level. There were 3 interventions
per week for 4 weeks, totaling 12 interventions per individual.
The assessment was performed applying the Neck Disability Index, the visual analog scale of pain, the handgrip dynamometer,
and the cervical spine goniometry before the intervention, shortly after the treatment period, and after a month of follow-up.
RESULTS: In relation to all the assessed items, there was no significant difference between the three evaluations in the control
group and in the treated group.
CONCLUSION: The Aussie current at the sensory level did not
provide significant analgesic and functional effects in students
with chronic neck pain.
Keywords: Electric stimulation therapy, Neck pain, Pain measurement.

JUSTIFICATIVA E OBJETIVOS: A cervicalgia é uma síndrome
dolorosa, aguda ou crônica, que acomete a coluna cervical. Uma
das formas de tratamento é a eletroestimulação, que proporciona
analgesia local trazendo mais conforto e funcionalidade ao paciente. Contudo ainda existem formas de corrente pouco exploradas.
O objetivo do estudo foi avaliar os efeitos analgésicos e funcionais
da corrente Aussie em estudantes com cervicalgia crônica.
MÉTODOS: Vinte e quatro indivíduos foram separados em
grupo controle (n=11) e grupo de eletroestimulação (n=13),
com intensidade da corrente em nível sensorial. Foram realizadas
3 intervenções por semana, durante 4 semanas, totalizando 12
terapias por indivíduo. A avaliação foi feita com a aplicação do
questionário Neck Disability Index, da escala analógica visual, do
dinamômetro de preensão manual, e da goniometria da coluna
cervical antes da intervenção, logo após o período de tratamento,
e depois de um mês de seguimento.
RESULTADOS: Em relação a todos os quesitos avaliados, não se
verificou diferença significativa entre as três avaliações no grupo
controle e no grupo tratado.
CONCLUSÃO: A corrente Aussie, atingindo apenas o nível sensorial, não proporcionou efeitos analgésicos e funcionais significativos em estudantes com cervicalgia crônica.
Descritores: Cervicalgia, Mensuração da dor, Terapia por estimulação elétrica.
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Neck pain is a common complaint of pain in adults, and it is
much related to the use of computers and the work overload;
factors influencing the exacerbation of symptoms1. It affects the
overall well-being of the individual and the health of the society
in general, defined as a public health problem and of great importance in the world society2. It can arise from various causes,
such as radiculopathy, cervicogenic headache, tumors, spondylitis, and arthritis. It is common in several age groups, with a
higher incidence in females, undermining their daily activities1.
In general, it can be related to abrupt movements, long stay in
forced position, repetitive movements, effort or trauma, resulting
in painful, inflammatory picture, loss of range of motion (ROM),
neck flexor and extensor muscles fatigue, local stiffness and reduction of proprioception2. Moreover, it takes a large number of
people to pharmacological addiction, emotional instability, depression, work-related disorders and disability in daily activities3.

Aussie current in students with chronic neck
pain: a randomized controlled trial

Electrical stimulation has shown to be effective to inhibit pain
by promoting analgesia through the ascending and descending
pathways4. The most common currents used in clinical practice
are the transcutaneous electrical nerve stimulation (TENS), both
at low and high frequency, the interferential current (bi or tetrapolar), and the neuromuscular electrical stimulation (FES). The
two first ones are usually chosen when the objective is to reduce
the painful picture5. However, when evaluating currents of average frequency, with different carrier currents, Ward and Robertson6 observed that 1kHz had higher torques than the higher
frequencies. Even within this current range, burst modulation
with lower frequencies than those observed in the Interferential
and Russian have better torque production characteristics and
sensitivity7,8.
Ward, Oliver and Bucella9 compared two forms of medium frequency currents (Russian and Aussie currents) with two forms of
monopolar low frequency, evaluating both the torque produced
as the discomfort. They noted that the Russian current produced
a torque lower than the others, and those of medium frequency
was more pleasant. Thus, they concluded that the Aussie (1kHz
and short burst duration) is a good choice when you want comfort associated with high levels of torque. Despite the favorable
reports about its use, there is a gap concerning the use of the
Aussie current for analgesia below the motor threshold.
The objective of this study was to evaluate the effects of the Aussie current on students with chronic neck pain, as well as its accommodation characteristics.
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lifting objects, reading, headaches, attention, work, driving cars,
sleep and leisure. In addition to this questionnaire, the visual
analog scale (VAS) was also used, with a 10cm increments scale
ruler, with indications of pain-free (zero level) and maximum
pain (level 10). On the contralateral side (the evaluator’s view
side) there was a centimeter ruler. The assessment was performed
before the intervention (Av1) after intervention (Av2) and reapplied within a month of follow-up (Av3).
In addition to the evaluations, the active goniometry of the cervical spine was performed in the same moments, in the flexion,
extension, and lateral flexion movements, with a universal goniometer with evaluation in degrees; the prehension strength test
using a manual dynamometer (North Coast Medical®), measuring in pounds per cm2.
The intervention with the Aussie current (Neurodyn - Ibramed®)
was performed three times a week for four weeks, totaling 12
applications in each individual. The base frequency was of
1000Hz (1kHz), modulated at 50Hz, with a four-millisecond
cycle duration. The intensity used was considered strong, but not
painful, not reaching the motor threshold. Two silicone-rubber
electrodes were used (2x4cm). One on the atlanto-occipital region and the other on the spinous process of the second thoracic
vertebrae (Figure 1).
Given the accommodation phenomenon to the electric current,
the intensity and time it took to occur the first accommodation
were assessed in the 1st, 4th, 8th and 12th procedures.

METHODS
Quantitative, experimental and randomized trial (samples collected by convenience). For this study, we recruited 26 students
from the State University of Western Paraná (UNIOESTE) of
both genders (20 women and 6 men), with an average age of
21.81±2.48 years, height 1.67±0.08m, weight 66.31±14,95kg,
and body mass index (BMI) 23.12±4.27kg/m2, who had chronic
neck pain. The participants were equally divided into the control group (CG-placebo treatment) and Aussie Group (AG). The
sample calculation, based on the prehension strength, with standard deviation and difference to be detected of 2.8I/cm2, 80%
power, presented 12 individuals to each group.
To participate in the study, the participants should be 18 to 30
years of age, students of UNIOESTE, have neck pain for more
than three months, with pain when moving the neck, have never
received any kind of electrical stimulation on the site, willingness
to be present during the treatment or evaluation periods, and
sign the Free and Informed Consent Form (FICT).
The exclusion criteria were cervical-related surgery, pregnancy,
heart pacemaker, ingestion of painkillers 30 days before the procedure and during the experiment period, radiculopathy, local
sensitivity changes. Two volunteers of the CG were excluded due
to absence.
The data collection and the interventions were performed at the
Physical Rehabilitation Centre (PRC) of UNIOESTE. The Neck
Disability Index (NDI)10, adapted to Portuguese, was applied to
collect the individual’s data about pain intensity, personal care,

Figure 1. The position of the electrodes during the application of the
Aussie current, used in both groups
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This study was approved by the Research Ethics Committee of
UNIOESTE, with report number 2.162.923
Statistical analysis
The data are presented in median, 1st and 3rd quartiles for NDI and
VAS, with comparison within the groups with the Kruskal-Wallis
test and comparison among the groups with Mann-Whitney. For
the prehension strength and goniometry, the data are presented
in average and standard deviation, with comparisons made by
unidirectional ANOVA and t-test for unpaired samples, intragroup and intergroup, respectively. For current accommodation
variables, the data are presented in average and standard deviation, with comparisons made by unidirectional ANOVA. In all
cases, the accepted level of significance was 5%.

Table 2. Results of the prehension test and goniometry, with average
and standard deviation, comparing the evaluations intragroup and intergroup – continuation
Flexion

Extension

Right lateral
flexion

RESULTS
There was no significant difference among the three evaluations
in the intragroup and intergroup comparison for the NDI and
VAS (Table 1).
Again, no significant differences were observed in the prehension
strength and movements evaluated (Table 2).
Regarding accommodation, related to the time required to occur
the first event, there were no significant differences among the
evaluated therapies, but there was to the intensity. The first presented lower values than the others (Table 3).
Table 1. Results of the Neck Disability Index and the visual analog scale,
comparing the assessments conducted in each group and intergroup

NDI

AG

p-value

40.1±7.1

0.409

Av2

44.2±6.5

44.7±7.2

0.8382

Av3

43.8±8.1

43.8±6.3

0.9925

p value

0.8749

0.2118

Av1

45.4±7.9

39.3±7.6

0.0705

Av2

45.1±6.4

44.1±7.9

0.7348

Av3

43.9±8.2

42.6±8.8

0.7165

p value

0.8781

0.3291

Av1

36.9±7.5

37.7±13.2

0.8508

Av2

36.8±4.6

39.6±7.6

0.3006
0.4451

Av3

36.0±6.3

38.5±9.8

p value

0.933

0.8991

Av1

36.9±8.9

32.3±8.6

0.2213

Av2

34±7.1

35.6±5.1

0.5197

Av3

35.1±6.4

38.4±5.1

0.1655

p value

0.6701

0.0668

CG = control group; AG = Aussie current; Av1 = pre-intervention; Av2 = post-intervention; Av3 = after one month of follow-up.

Table 3. Results of the interventions in the treated group, observing the accommodation threshold (time in seconds) and intensity
(milliamps)
Procedures

Time

Intensity

1st

267.6±172.5

20.6±10.1

AG

p-value

4th

233.4±176.2

38.1±17.8*

Median
1st - 3rd Q

20
14-26

24
20-28

0.1644

8th

253.8±216.5

39.6±19.1*

Av2

Median
1st - 3rd Q

14
12-15

16
14-24

0.2024

300±136.3

37.7±11.1*

Av3

Median
1st - 3rd Q

12
9-20

20
10-26

0.3391

0.3933

0.0964

Av1

Av1

Median
1st - 3rd Q

4
3-4.5

3
3-5

0.8393

Av2

Median
1st - 3rd Q

2
2-4

2
2-3

0.7943

Av3

Median
1st - 3rd Q

2
1.5-3

3
2-5

0.1396

p value

p value

0.0525

0.3052

CG = control group; AG = Aussie current; VAS = visual analog scale; NDI = Neck
Disability Index; Av1 = pre-intervention; Av2 = post-intervention; Av3 = after one
month of follow-up.

Table 2. Results of the prehension test and goniometry, with average and
standard deviation, comparing the evaluations intragroup and intergroup
Prehension

CG

AG

p-value

Av1

9.9±3.1

9.8±2.5

0.9128

Av2

9.7±2.9

10.3±2.6

0.6500

Av3

9.1±2.6

9.3±2.3

0.7694

p value

0.7055

0.6966
Continue...
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CG
42.6±7.2

CG

p-value
VAS

Left
lateral
flexion

Av1

12

th

*Significant difference when comparing with the first procedure.

DISCUSSION
The increased use medium frequency currents in rehab follows
the theory that they are more comfortable and more effective
than of low-frequency currents since the first has a lower impedance on the skin, being able to stimulate deeper tissues, although reports point out varied antinociceptive effects between
currents11-13. There is a need for new research with electrostimulation in the treatment of spinal pain14.
In the present study, the 1kHz Aussie current was used in students with chronic non-specific neck pain, and the intensity was
assessed by the VAS and the functional disability by the NDI.
Both are validated and well-established in the literature10,13,15. Despite the reports that the electrical stimulation positively affects
the treatment of individuals with neck pain, such as TENS12,16,17
and the Interferential11, in this study, the variables related to pain
and disability did not present differences in relation to the baseline values or intergroup. Corrêa et al.18 observed in individuals
with chronic low back pain that the interferential current, of 1
and 4kHz (AMF of 100Hz, for 30 minutes, 3 days a week for
4 weeks), produced significant reduction in pain intensity. Over

Aussie current in students with chronic neck
pain: a randomized controlled trial

time, there was a reduction in the use of painkillers and an increase in the pressure pain threshold. Unlike the present study,
the procedure time was longer, but Oliveira et al.19 assessing the
analgesic effects of TENS showed similar results between 20 and
40 minutes.
Also using the 1kHz interferential current, but in healthy individuals, Venancio et al.20 observed that 20 minutes of stimulation
increased the pressure pain threshold. However, it is a more uncomfortable frequency than the 4, 8 and 10kHz. Agripino21 evaluating healthy individuals, noted the effectiveness of the medium frequency of alternating current, Aussie, during 20 minutes,
with 1 and 4kHz (2ms burst duration, modulated at 50Hz), on
the perceived intensity of pain, but not for the pressure pain
threshold, where the 4kHz showed to be superior. In the study
by Pereira et al.22 they assessed the effects of the interferential
current, of 2kHz, on the threshold of induced pain, applied for
15 minutes, with the electrodes arranged in the nerve roots of
C3 to T1, transcutaneously, by the bipolar technique. There was
no change in the pressure pain threshold, but it decreased the
pain threshold to cold. Thus, it is assumed that an increase of the
base frequency used could bring more benefits regarding the pain
threshold, keeping the intensity below the contraction threshold
and the application in similar nerve roots.
Regarding the goniometry, the present study did not evidence
an amplitude increase in any of the tested cervical movements,
despite all of them be restricted. Dissanayaka et al.12 observed
improvements in the neck ROM in individuals who received the
low-frequency current, these results were not found in those who
received the medium frequency (interferential).
Moberg et al.23, evaluating healthcare professionals, noticed an association between VO2max, prehension strength and musculoskeletal pain. Thus, in this study, we observed if the Aussie current
could improve the prehension strength by changes in the chronic
neck pain. However, as already described, there were no changes
in pain or in the manual prehension strength. A similar result was
observed by Myśliwiec et al.24 that compared the Saunders traction
with TENS in individuals with neck pain. They observed an improvement in the prehension strength only for the first treatment
option. Regarding the acute effects of spinal manipulation, both
in healthy subjects25 and with chronic neck pain26, no differences
were found in the manual prehension strength.
With regard to the accommodation characteristic of the electric
current, which is common to other forms of electrostimulation27,
in this study we aimed at evaluating the behavior throughout the
treatments, but only for the intensity, it was possible to observe
differences between the first therapy and the others. This may
have occurred due to the sense of novelty in the use of current
because, in the following days, the volunteers better put up with
higher initial intensity. It is worth mentioning that one of the
limitations was not to evaluate the behavior of other accommodations within the same therapy.
CONCLUSION
The Aussie current, applied without producing muscle contraction, did not provide significant analgesic and functional effects
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in students with chronic neck pain, and they tolerated higher
intensities during the therapy until the accommodation.
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Influence of acupuncture on the pain perception threshold of muscles
submitted to repetitive strain
Influência da acupuntura no limiar de percepção dolorosa de musculatura submetida a esforço
repetitivo
Sandra Silvério-Lopes1,2, Maria Paula Gonçalves da Mota1
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Muscle pain is one of
the causes of the leave of absence in physical activities, as well as
limiting factor in sports performance. The objective of this study
was to evaluate the early and late response to the pain perception
threshold after acupuncture in a single application, in subjects
submitted to repetitive strain.
METHODS: Clinical-experimental quantitative trial, with control group and blind, with 47 healthy women, aged between 18
and 55 years (36.3±10.6), divided deterministically by sequential alternation to the groups: acupuncture (GACP n=16), Sham
(Gsham n=16) and control (CGRT n=15). The repetitive strain
was performed in the Reformer equipment of the Pilates method,
before and after the intervention, with 0,25x40mm needles. The
GACP received the needling at point ST36 (Zusanli). The Gsham
received superficial needling out of the acupuncture point, and the
CGRT only performed the exercise. All patients had the needles
for 20 minutes, except for the CGRT who remained only at rest.
A digital pressure algometer was used at point BL57 (Chengshan).
The algometry was conducted before the intervention and the exercise, immediately after, and after 24 hours.
RESULTS: The GACP showed a significant increase in the pain
perception threshold when compared to Gsham (p =0.021) and
to CGRT (p<0.001) and after 24 hours, with CGRT (p=0.006).
The results were coherent with the acupuncture theoretical foundations, suggesting the release of opioid analgesics and applicability in the recovery of post-exercise sore muscles.
CONCLUSION: A single acupuncture intervention was able to increase the Pain Perception Threshold immediately and after 24 hours.
Keywords: Acupuncture, Algometry, Muscle pain, Pain perception threshold.

JUSTIFICATIVA E OBJETIVOS: A dor muscular é uma das
causas de afastamento de práticas de atividades físicas e fator limitante no desempenho desportivo. O objetivo deste estudo foi
avaliar a resposta imediata e tardia do limiar de percepção dolorosa após estímulo de acupuntura em uma única aplicação, em
sujeitos submetidos a esforço repetitivo.
MÉTODOS: Ensaio clínico-experimental, quantitativo, com
grupo controle e encoberto, 47 mulheres sadias, com idades entre 18 e 55 anos (36,3±10,6), separadas por alocação determinista por alternância sequencial em grupos: acupuntura (GACP
n=16), Sham (Gsham n=16) e controle (GCRT n=15). Realizou-se o esforço repetitivo no equipamento Reformer do método
Pilates, antes e após a intervenção com agulhas 0,25x40mm. O
GACP recebeu agulhamento no ponto E36 (Zusanli). O Gsham
agulhamento superficial, fora do ponto de estímulo de acupuntura e o GCRT só realizou o exercício. Todos permaneceram 20
min com agulhas e o GCRT só em repouso. Utilizou-se um algômetro de pressão digital no ponto B57 (Chengshan). A algometria foi realizada antes da intervenção e do exercício, imediatamente após, e após 24 horas.
RESULTADOS: O GACP teve aumento significativo do limiar
de percepção dolorosa no momento imediato, quando comparado ao Gsham (p=0,021) e ao GCRT (p<0,001), e após 24 horas
com o GCRT (p=0,006). Houve coerência dos resultados com
as bases teóricas do estímulo da acupuntura, sugerindo liberação
de opioides analgésicos e aplicabilidade em recuperação de dores
musculares pós-exercícios.
CONCLUSÃO: Uma única intervenção de acupuntura foi capaz
de aumentar o limiar de percepção dolorosa de imediato e após
24 horas.
Descritores: Acupuntura, Algometria, Dor muscular, Limiar de
percepção dolorosa.
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INTRODUCTION
Health promotion and maintenance using physical exercises is
an unquestionable fact today, relying on numberless research reporting its benefits1-3. However, the behavioral factors to maintain the practice of physical activity have been of concern and
object of scientific papers4,5. Studies show that approximately
50% of people who start an exercise program give up in less than
six months6. There are countless reasons for quitting, and among
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them, is the post-exercise muscle pain, which is a demotivational
factor to continue in the exercise program for many people7.
Muscle pain after exercises in athletes can be a limiting factor, directly impairing their physical performance8. Among the musculoskeletal pain in healthy individuals is the delayed onset muscle
soreness (DOMS).
DOMS is defined as pain or discomfort experienced between 12
and 24 hours after the exercise and can have its maximum peak
within 24 and 72 hours9. There are hypotheses claiming that it
is a result of microlesions, where there is an initial migration of
leukocytes, starting the process of tissue injury repair, while histamines, prostaglandins, kinins and K+ produced by neutrophils
and macrophages stimulate the free nerve endings of the muscle,
causing the DOMS10,11.
Among the several studies on acupuncture (ACP), the analgesic
effects are the most studied, and some of these studies look for
answers to explain the mechanisms and analgesic pathways mediated by ACP12,13, while others evaluate the consensus about the
therapeutical effect in vivo14. Even in specific areas like sports,
the vast majority of the studies that demonstrate the ACP analgesic effects are directed to the relief of musculoskeletal pain and/
or musculoskeletal diseases15,16.
In the sports area, technology is being increasingly used in search
of medals, surpassing, day after day, the limits of the human
body. However, in parallel, we also see a refinement in the anti-doping assessment resources. The so-called naturist or integrative therapies are being studied as a possibility for complementary medicine to conventional interventions within sports17.
However, there are few studies that investigate the acute (immediate) analgesic response of ACP interventions.
The clinical and experimental research with athletes using ACP
are complex regarding the acceptance of that population since
they involve variables like the fear that the technique might negatively influence the performance, and/or promote changes in
physical patterns and emotional stability.
Could ACP, in a single application, have an influence on the pain
perception threshold (PPT) in muscles subjected to repetitive
efforts?
In this context, the objective of the present study was to evaluate the immediate and delayed PPT after the ACP stimulus in
a single application in healthy, sedentary subjects, subjected to
repetitive efforts.
METHODS
The study was a clinical-experimental trial with quantitative
evaluation profile and control group.
The volunteers were recruited by self-selection (posters and invitations), initially constituting a group of 61 women. At the time
of the study, there were a total of 47 eligible women with age
between 18 and 55 years (36.3±10.6).
The inclusion criteria were being female, sedentary, healthy,
aged between 18 and 55 years. The exclusion criteria were being pregnant, taking analgesic, antispasmodic, anti-inflammatory, myorelaxants drugs and anesthetics within 24 hours before,
during and until the last data collection. Other exclusion criteria
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were the performance of exercises for lower limbs (LL) strengthening in the last 5 days before the intervention, LL, lumbar and/
or sciatica pain that could interfere with the ankle plantarflexion
and dorsiflexion exercise, peripheral sensitivity alterations, and
smoking.
Before selecting the population of this study, a pilot test was conducted with a few male volunteers where it was concluded that
males, due to their high PPT, would be inappropriate to present
research. The tolerance to the pressure algometer was so high that
made the evaluations operationally difficult because it was necessary to exert much force on the device and the evaluator was
unable to keep the proper angle of the reading tip, which created
great instabilities precluding the correct reading.
After signing the Free and Informed Consent Form (FICT), the
volunteers were divided into three groups by deterministic allocation by sequential alternation, with the following composition:
GACP (n=16), Gsham (n=16) and CGRT (n=15). ACP data
collection, algometry and plantarflexion and dorsiflexion exercises were conducted in the outpatient facilities of the IBRATE
School in Curitiba.
First, it was conducted an evaluation of the PPT with a Wagner®
FDI digital algometer, of American origin, which is a dynamometer that exerts a pressure on a rubber tip when touching the skin
at a 90° angle. All volunteers participated in the PPT evaluation
with this equipment.
The volunteers received instructions to immediately inform the
surveyor when the pressure was strong enough to generate painful discomfort. This value was instantly registered on the digital
algometer display as the PPT, expressed in kgf/cm2. This procedure was carried out by an external surveyor, health professional,
trained, who did not know which group each volunteer belonged.
Three readings for each leg was collected. These data were used to
calculate the percentage variation of the PPT of each volunteer
between the different moments within each group and the other
statistic treatments.
To take the readings, the volunteers were in the prone position
on the stretcher for the analysis of a point located on the calf, in
the gastrocnemius muscle. In ACP, its location corresponds to
the acupoint B57 (Chengshan), according to Lian et al.18, shown
in figure 1.
The first algometric evaluation was considered the pre-treatment
moment. Then, the ankle plantarflexion and dorsiflexion exercises were performed in the supine position. The Reformer equipment of the Pilates method was used with a load of 24.2kgf/cm2.
The exercises were standardized in the number of maximum repetitions in 1 minute, or until exhaustion within this maximum
time. Exhaustion was considered the incapacity of continuing
the exercise.
Right after, the intervention, the object of the present study,
was performed. In the GACP, the volunteers received the needle bilaterally at the E36 acupoint (Zusanli) located 3 inches
below the patella and 1 inch lateral and distal of the anterior
tibial tubercle18. Disposable filiform 0.25x40mm Arhondin®
needles were used.
The depth was 1.5 inches and initially stimulated until the “deqi”
sensation, which corresponds to a tingling, light shock and/or feel-
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Initial selection (n=61)

Excluded by criteria
(n=12)

Excluded by drop-out
(n=2)

Deterministic sequential allocation (n=47)
Sham
Acupuncture
Control
n=16
n=16
n=15
Pre-treatment algometry
Repetitive exercise
Intervention/needling
Post-immediate algometry

Figure 1. The pressure algometry reading at the B57 acupoint (Chengshan), in the gastrocnemius muscle

ing of heavy legs. The needle dwell time was 20 minutes for all
groups. For the Gsham, the selected site was 2 cm medially distant
from the E36 point. The CGRT received no intervention, remaining at rest on the stretcher for the same time as the others.
The volunteers did not know if they were receiving the true or
sham ACP. A guest physical education teacher provided all the
instructions for the exercises and the evaluations of the maximum number of repetitions in one minute at all moments. The
guest teacher did not know which group each volunteer was assigned, and the surveyor was blind.
All applications were performed by an ACP expert physiotherapist. Two volunteers of the Gsham left the study. One due to
non-attendance and the other because of painful high sensitivity
to the algometer pressure in the immediate post reading.
The sequence of the data collection and intervention is summarized in the methodologic design of the study, as shown in figure 2.
The study was approved by the Ethics Committee of the Technology School - IBRATE, under number 225/2011.
Statistical analysis
The pressure algometry was performed on the LL with 3 PPT
readings moments on each side, before, immediately after and
after 24 hours.
The data obtained were subject to exploratory analysis, using the
box-and-whisker and the stem and leaf diagrams to identify and
purge the outliers that significantly changed the parameters of the
central trend19. The assessment of the symmetry and flattening
of the distribution curves was performed by the Skewness and
Kurtosis values, respectively. The normality of the distributions
was confirmed by the non-parametric Kolmogorov-Smirnov
test, with the Lilliefors correction.
Later, using the descriptive statistics, the average and the standard deviation of the studied variables for the total sample and

Exclusion
Sham (n-2)

Sham
n=14

Post-24 hours algometry
Acupuncture
Control
n=16
n=15

Figure 2. Methodologic design of the study regarding the moments of
the exercise and intervention

by study group were calculated. The comparison between the
average values obtained by each group at each moment of the
evaluation was performed using the One-Way ANOVA test,
with post-hoc LSD to compare two-to-two variables, with a significance level set at 5%.
The results of the statistical analysis were expressed by the p values of
 the hypothesis tests, test power and effect size in Cohen’s
approach following the recommendations of the study by Lindenau and Guimarães20. The values of the One-Way ANOVA
test power were obtained a posteriori considering the number
of subjects in each group: in acupuncture (GACP n=16), Sham
(Gsham n=16) and control (CGRT n=15) an f effect size of 1.29
and a level of significance of 5%. The test power was calculated
by the G*Power software (G*Power, Version 3.0.10, Universität
Kiel, German)21, and the other analyses were performed by the
SPSS statistical program, version 20.0.
RESULTS
Table 1 shows the average values (±SD) for the age and PPT
(kgf/cm2) for each group at each evaluation moment.
The comparison of the percentage variation of the PPT (kgf/
cm2) showed significant differences among the groups, from
the pre-treatment moment to the post-immediate moment
(F=8.123, p=0.001, test power: 80.2%); and from the pre-treatment moment to the post-24 hours moment (F=4.217, p=0.022,
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Table 1. Average values (±standard deviation) of the age and pain perception threshold (kgf/cm2) by algometry in the three groups at each moment
Evaluation moments
Groups

n

Average age (years)

Pre-treatment

Post-immediate

After 24 Hours

GACP

16

35.63±11.40

5.91±1.74

6.69±2.11

6.29±1.84

Gsham

12

39.83±7.79

6.10±0.51

6.05±0.76

6.10±0.86

CGRT

15

34.93±11.20

7.43±1.30

6.80±1.79

6.54±1.91

GACP = acupuncture; Gsham = Sham; CGRT = control.

15
Percentage variation of the Pain Perception
Threshold among all moments

*
10

*
5

0

-5

-10

Pre-treatment and
post-immediate
Acupuncture

Pre-treatment and
post-24 hours
Sham

Control

Figure 3. Percentage variation in the pain perception threshold (kgf/cm2)
of each group over the three evaluation moments
GACP = acupuncture; Gsham = Sham; CGRT = control.
*p<0.05.

test power: 75.3%) (Figure 3). The results did not show significant differences in age among the studied groups.
When comparing the groups two-by-two regarding the percentage variation, the GACP showed a significant increase in the
PPT at the immediate moment when compared with Gsham
(p=0.021; effect size: 0.87) and with the CGRT (p<0.001; effect size: 1.29). From the pre-treatment moment to the post-24
hours moment, the GACP showed a significant increase compared with the CGRT (p=0.006; effect size: 0.94). The Gsham
and the CGRT did not show a significant difference between
them at any moment.
DISCUSSION
The results show that one single ACP intervention at the E36
point for 20 minutes was capable to significantly increase the
PPT, at the moment immediate to the application, lasting for 24
hours. These results corroborate the study by Itoh, Minakawa,
and Kitakoji22 that using the pressure algometer also concluded
that ACP increased the muscle fascia PTT.
ACP is recognized by its analgesic capacity, which releases several
neuro endogenic substances capable of blocking the conduction
of the painful process at its different levels23,24. Since it is uneth-
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ical to induce pain in healthy individuals for research purposes,
the alternative, therefore, is to assess to what extent ACP can
block the perception of a certain discomfort.
Pressure algometry can quantify the painful perception of the
subject from the sensitization of the nociceptors25, being an indirect reference of the pain evaluation26. In the case of this study,
the discomfort assessed was the mechanic pressure exerted by the
tip of the algometer.
Studies by Erthal et al.27 showed the antinociceptive effects of the
same ACP point studied in this research, but with the use of laser
in guinea pigs and drug-induced pain. The results found in this
research is in agreement with that study, although with different
circumstances.
In the results, it was observed that the volunteers who did not
receive needling (CGRT) presented negative variations in the average difference between the pre-treatment PPT when compared
to post-treatment (immediate and post-24 hours), indicating
that they were less tolerant to pressure after the exercise, which
did not occur in the GACP.
The justification found for this result suggests that in addition to
the requirement of the muscle involved in the proposed exercise,
there is the mechanical stress on the nerve endings and nociceptors, regarding the sensitization of the pressure receptors on the
surface of the tissues25. It is worth to remember that there was a
load transfer from the rubber tip of the algometer on the skin,
several times at the same point. Considering that these variables
were the same among all the subjects, it is suggested that some
antinociceptive substance, of immediate effect and/or release,
has been produced in greater quantity in the GACP than in the
other groups.
The selection of voluntary females proved to be adequate in this
study and agrees with Chesterton et al.28, who when studying
the behavior of pain perception with an algometer in different
genders concluded that women have a lower PPT than men.
The site chosen to assess the PPT corresponds to the ACP B57
point. It was selected because it matches with a trigger point,
making it highly sensitive to pressure12,29 and because it has a
highly demanded muscle in the proposed exercise and loads.
Bonfim et al.30 also used this region to assess PPT with the algometer after exercises involving the same muscle but in orthostatic position.
The results found in the present research suggest that the B57
acupoint is suitable for PPT studies with a pressure algometer,
especially for exercises involving the calf muscle.
Concerning the applicability of the results found in the present
study, it is possible to recommend ACP to treat the musculoskeletal pain resulting from mechanical trauma, repetitive effort, and
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muscle fatigue, where the individual needs to return to exercise
in a short period of time. It is important to remember that the
release of endogenous opioids leads to a consequent decrease in
pain perception31, as well as other substances already studied that
have probable ergogenic effects32.
This recommendation also corroborates studies reported in the
literature that specifically addressed the use of ACP to improve
pain symptoms in muscles submitted to physical exhaustion17.
Following this line of thought, authors such as Zhu, Arsovska
and Kozovska15, in a paper of clinical nature, demonstrated that
ACP promoted analgesia and relaxing effects of the muscle tension in professional athletes.
In the area of acupuncture,

the statistical quality is still incipient
because the vast majority of studies lack statistical enhancement,
which makes comparisons with other studies more difficult. The
best results of this study were when the group that received acupuncture was compared with the one that received no stimulus
(control), with a special and representative gain in the post-immediate evaluation, whose test power exceeded 80%, the minimum desirable in the health area.
As limitations of this study is the fact that it was conducted in an
exclusively feminine population due to methodological limits,
as well as not being able to extend the results to the benefits of
DOMS, since it hits its peak 24 to 72 hours, and the evaluation
of this study was only up to 24 hours.
CONCLUSION
Based on the results, this study concluded that a single ACP intervention at the E36 point for 20 minutes was able to significantly increase the PPT at the moment right after its application,
lasting after 24 hours, in healthy, sedentary women submitted to
ankle plantarflexion and dorsiflexion exercises.
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Comparação entre variáveis da marcha entre grávidas com e sem dor lombopélvica
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: The various gestational
adaptations may lead to changes in the gait pattern. Also, the
lumbopelvic pain in this period can impact the gait dynamics.
The objective of this study was to compare gait variables between
pregnant women with and without lumbopelvic pain, according
to the gestational trimesters, and to compare the outcome variables between the second and third gestational trimesters.
METHODS: Analytical and cross-sectional study with 277
pregnant women. They were divided into two groups, considering the gestational trimester as a grouping factor. Subsequently,
the two groups were subdivided considering the absence or presence of lumbopelvic pain. All participants were submitted to the
evaluation protocol: identification form, visual analog scale, and
gait assessment using the Balance Master System®.
RESULTS: The chronological age averages of the second and
third-trimester groups were, respectively, 29.9±4.6 and 29.7±3.7
years. When comparing gait variables between pregnant women with and without lumbopelvic pain, a statistically significant
difference was observed only for the gait velocity (p=0.04) in the
third-trimester group.
CONCLUSION: It is suggested that women in the third trimester with complaints of lumbopelvic pain have reduced gait
velocity when compared to those without pain.
Keywords: Gait, Low back pain, Pregnancy.

JUSTIFICATIVA E OBJETIVOS: As diversas adaptações decorrentes da gestação podem levar a modificações no padrão
da marcha. A queixa de dor lombopélvica nesse período pode
repercutir na dinâmica da marcha. Assim, o objetivo deste estudo foi comparar as variáveis da marcha entre gestantes com
e sem dor lombopélvica, respeitando os trimestres gestacionais,
e comparar as variáveis-desfecho entre o segundo e o terceiro
trimestre gestacionais.
MÉTODOS: Estudo do tipo analítico e transversal com 277
gestantes alocadas em dois grupos, considerando o trimestre
gestacional como fator de agrupamento. Posteriormente, os dois
grupos foram subdivididos considerando a ausência ou presença
de dor lombopélvica. Todas as participantes foram submetidas ao
protocolo de avaliação: preenchimento de ficha de identificação,
escala analógica visual e avaliação da marcha por meio do Balance Master System®.
RESULTADOS: As médias da idade cronológica para o grupo
do segundo e terceiro trimestres foram, respectivamente, entre
29,9±4,6 e 29,7±3,7 anos. Ao comparar as variáveis da marcha
entre gestantes com e sem dor lombopélvica foi observada diferença estatisticamente significativa, apenas para a velocidade da
marcha (p=0,04), no grupo do terceiro trimestre.
CONCLUSÃO: Sugere-se que mulheres no terceiro trimestre
com queixas de dor lombopélvica apresentam redução da velocidade da marcha, quando comparadas àquelas sem dor.
Descritores: Dor lombopélvica, Gravidez, Marcha.
INTRODUCTION
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Pregnancy is a physiological process in which several changes
occur in the woman’s body that can lead to changes in the gait
pattern. These changes include: ligament laxity, changes in the
center of gravity (CG), decreased neuromuscular control, anthropometric alterations in the size of the support base and the
width of the feet, deviations of ground reaction forces (GRF)
and propulsion force1,2.
During pregnancy, women often complain about lumbopelvic pain (LPP)3,4. LPP usually increases throughout pregnancy,
reaching a peak of greater severity in the third trimester4. Increased abdominal volume observed during this period may
cause a decrease in the range of motion of the torso, and it may
affect their gait dynamics3.

Gait variables comparison between pregnant women
with and without lumbopelvic pain

Gait is an activity of daily life, being one of the main abilities of
the human being. Even though it is a natural gesture, it is believed that different patterns in this ability occur throughout the
gestation process5. Previous studies analyzing gait changes during
pregnancy report that there is a decrease in gait length, increased
step width, changes in torso movement and reduced self-selected
walking speed4 during this period. There is also an increase in
the duration of the stance phase, while the duration of the swing
phase remains virtually unchanged6.
Previous studies have suggested that pregnant women with
lumbopelvic pain have impairments in performing gait due to
changes in coordinating pelvis and torso rotation5. In addition,
musculoskeletal discomfort in this period may be associated with
overloads occurring as a consequence of secondary gait deviations, which try to correct weight gains and weight distribution
throughout the body5. These factors make it difficult to analyze
the characteristics of gait during pregnancy, and it is necessary
that its evaluation respects the gestational trimester.
However, there are still few studies that analyze the influence of LPP
on gait variables during gestation. Thus, this article has the main
objective to compare the gait variables between pregnant women
with and without LPP, respecting the gestational trimesters which
the volunteers are in. Secondly, we aimed to compare the outcome
variables between the second and third gestational trimesters.
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METHODS
This study is characterized as analytical and cross-sectional research.
The research was developed in the Physiotherapy Department of
the Federal University of Rio Grande do Norte, in the Laboratory of Analysis of Neuromuscular Performance (LAPERN), from
December 2014 to December 2015.
The sample of 277 pregnant women was recruited from a population of 338 pregnant women attending the Multiprofessional
Course for Pregnant Women, sampled by convenience. For the
initial analyzes, the sample was divided into two groups, considering the pregnant women who were in the second and third trimesters as a grouping factor. These two groups were subsequently subdivided, regarding the absence or presence of lumbopelvic
pain, as shown in the flowchart (Figure 1).
The inclusion criteria for the sample selection were: (1) women in the second or third gestational trimesters; (2) enrolled
and participating in the Multiprofessional Course for Pregnant
Women; and (3) with low-risk pregnancies. Those who: (1) did
not complete the evaluation protocol; or (2) wished to drop out
of the study were excluded from the research.
Clinical, obstetric and gestational-related information was collected through an evaluation form designed and structured by

Pregnant women enrolled in the Preparatory Course for Pregnancy, Childbirth, Postpartum
(n=338)
Excluded (n=61)
Ineligible (n=61)
Pregnant women selected according to eligibility criteria
(n=277)

Allocation for gestacional trimester
(n=277)

2nd trimester
(n=164)

3rd trimester
(n=113)
Analysis (n=277)

2nd trimester
(n=164)

With LPP
(n=100)

3rd trimester
(n=113)

Without LPP
(n=64)

With LPP
(n=79)

Without LPP
(n=34)

Figure 1. Study distribution flowchart
LPP = lumbopelvic pain.
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the responsible researchers. After this procedure, volunteers were
questioned about the presence or absence of LPP. If affirmative,
the pregnant woman informed the researcher about the intensity
of pain according to the visual analog scale (VAS). The VAS is an
instrument graduated from zero to 10, in which zero represents
the absence of pain, and 10 the maximum amount of tolerable
pain. The pain intensity is divided into categories, in which: 1 to
2, the intensity is considered mild; 3 to 7 is moderate; 8 to 9 is intense, and 10 is unbearable. This instrument has been used for the
evaluation of pain intensity in populations of pregnant women7,8.
The Balance Master System® (NeuroCom, Clackamas, USA) was
used for evaluating gait. This equipment consists of a system that
uses a force platform with four transducers which measure the
vertical reaction forces exerted by the individual’s feet, the CG
position and quantitative measures of static and dynamic balance
performance9. The analysis of the gait variables was performed
using the Walk Across (WA) test.
During execution of the WA test, the participants had their gait
evaluated into four different variables, obtaining measurements for
each of: (1) step width (SW) in centimeters; (2) step length (SL)
in centimeters; (3) speed of progression (SPEED), in centimeters
per second; and (4) symmetry of step length (SSL) in percentage
(9). Each participant performed the test 3 times, and an average
of the obtained values was implemented for data analysis. In all
the situations, the volunteer was instructed to walk at free speed.
The study was approved by the Human Research Ethics Committee of the Federal University of Rio Grande do Norte under
protocol number 719.939 and registered in the Brazilian Registry of Clinical Trials under the Registry number RBR-4j35g5.

All the volunteers signed the Free and Informed Consent Form
(FICF) in accordance with Resolution 466/12 of the National
Health Council.
Statistical analysis
The Shapiro Wilk test was used to verify the normality of the
quantitative variables. For the sample characterization, a descriptive analysis was performed regarding sociodemographic, obstetric and anthropometric data, lifestyle and lumbopelvic pain. This
analysis presented the average and the standard deviation, as well
as the absolute and relative frequencies, depending on the type
of variable (categorical and quantitative).
The Mann-Whitney test was used to compare the gait variables
between the formed groups considering the gestational trimester
and the presence or absence of lumbopelvic pain. The statistical
significance considered was p<0.05. The calculation of the sample
size was done through openepi.com site. A power of 80%, 95%
confidence interval and the following means for the oscillation
velocity were considered: group with pain, 140/sec±4 and group
without pain, 100/sec ± 5. The sample per group was 21. Therefore, the sample expected for the study was 88 pregnant women.
RESULTS
The total sample for this study was 277 pregnant women. The average for the chronological age for the second and third-trimester
groups was 29.9±4.6 and 29.7±3.7 years, respectively. The other
data represent sociodemographic, obstetric and anthropometric
data, life habits and data regarding subjective pain (Table 1).

Table 1. Sociodemographic, obstetrical and anthropometric characteristics of pregnant women participating in the study (n=277)
Variables

2T
(n=164)

3T
(n=113)

p-value

Sociodemographic data
Age (years) (Mean±SD)

29.90±4.67

29.77±3.72

0.80

Education level (years) (Mean±SD)

16.34±3.25

16.62 ± 3.49

0.54

93.9 (154)
6.1 (10)

92.9 (105)
7.1 (8)

20.79±3.51

30.05 ± 2.31

90.2 (148)
9.8 (16)

95.6 (108)
4.4 (5)

Marital status (% and n)
Have a partner
Does not have a partner
Obstetrical data (Mean±SD)
GA (weeks)
Parity (% and n)
Nulliparous
Multiparous

0.001*

Anthropometric data and life habits (Mean±SD)
Weight (kg)

66.21±10.41

71.30±10.25

0.001*

Height (m)

1.62±0.06

1.62±0.06

0.81

Body mass index
Weight gain (kg)

24.93±4.0
5.97±4.20

27.01±3.66
5.86±3.63

0.001*
0.82

36 (59)
64 (105)

46% (55)
54% (61)

3.37±2.9

3.72±2.8

Physical activity (% and n)
Active
Sedentary
Subjective data from LPP (Mean±SD)
VAS

Categorical variables are expressed as relative and absolute frequencies. The quantitative variables are expressed as mean±SD. 2T = 2nd trimester; 3T = 3rd trimester;
GA = gestational age; LPP = lumbopelvic pain; VAS = visual analog scale. *statistically significant differences.
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Table 2. Comparison of the variables of gait among pregnant women with and without lumbopelvic pain, considering the gestational trimesters
Variables

2nd Trimester

3rd Trimester

Lumbopelvic Pain

Lumbopelvic Pain

No.
(n=64)

Yes
(n=100)

p-value

No.
(n=34)

Yes
(n=79)

p-value

SW

14.20
(12.52-15.92)

14.70
(12.07-16.17)

0.74

15
(12.40-16.72)

14.90
(12,60-17,20)

0.80

ASL

56.70
(50.65-61.30)

54.80
(48.72-59.97)

0.10

55.05
(48.12-64.82)

55.20
(48.80-59.60)

0.64

SSL

70.50
(61.37-81.02)

68.85
(60.15-77.02)

0.23

72.35
(62.60-80.32)

67.40
(60.50-74.50)

0.04*

SCP

10.50
(5.00-22.75)

12
(6.00-21.50)

0.49

8
(3.00-18.25)

12
(5.00-22.00)

0.14

The variables are expressed as median and interquartile ranges. SW = step width (in cm); ASL = average step length (in cm); SSL = speed step length (in cm/s); SCP
= step length symmetry (in %); *statistically significant differences (<0.05).

Table 3. Comparative analysis of gait variables between women in the
second and third gestational trimesters
Variables

2T
(n=164)

3T
(n=113)

p-value

SW

14.50
(12.32 -16.10)

15.00
(12.55 – 17.00)

0.05

ASL

55.30
(49.60 – 60.17)

55.20
(48.75 – 60.40)

0.76

SSL

69.35
(61.12 – 78.07)

69.10
(60.85 – 76.15)

0.56

SCP

11.50
(5.00 – 22.00)

11.00
(4.00 – 21.00)

0.46

The variables are expressed as median and interquartile ranges. SW = step
width (in cm); ASL = average step length (in cm); SSL = speed step length (in
cm/s); SCP = step length symmetry (in %); 2T = 2nd trimester; 3T = 3rd trimester.

Gait and lumbopelvic pain
A statistically significant difference was only observed for gait velocity (p=0.04) in the third-trimester group when comparing gait
variables between pregnant women with and without lumbopelvic
pain according to the subjective pain assessment (Table 2).
Gait and gestational trimester
No significant differences (p<0.05) were found between the gait
variables comparing pregnant women in the second and third
trimesters. The results of this analysis are shown in table 3.
DISCUSSION
The objectives of this study were comparing gait variables between pregnant women with and without LPP and between the
second and third trimesters. The main results show that there
were no differences when comparing both groups by trimester.
However, in relation to gait, pregnant women in the third trimester with LPP presented lower gait velocity when compared to
pregnant women in the third-trimester without pain.
LPP is considered one of the main syndromes of the gestational
period, affecting more than a third of pregnant women, especially in the third trimester of the gestational period10,11.
Previous studies have suggested that the gait pattern is modulated by the presence and intensity of pain, especially when it is lo-

cated in the lumbar region, pelvic girdle and lower limbs12. Pelvic
pain may lead to gait damage due to coordination problems in
pelvic and torso rotation10,13,14.
No differences were found in gait variables for the group of
pregnant women in the second trimester in the present study.
However, pregnant women in the third trimester with LPP presented reduced gait velocity when compared to those without
pain. This result was similar to that described by Wu et al.14 and
Wu et al.13, who observed that pregnant women with low back
pain had an average gait velocity lower than those who did not
report pain13,14. The authors attributed this finding to the greater
synchronization of the pelvic and thoracic rotations, reflecting in
a smaller dissociation between these body regions14.
A study carried out by Yoo, Shin and Song4 suggests that gait velocity is reduced in pregnant women in the third trimester as a result
of pain and the increased lumbar spine curvature. Moreover, this
reduction is associated with the fact that pregnant women walk
more carefully in order to minimize the risk of falls. The reduced
gait velocity in women with pain complaints may be related to
the overload in the muscular groups involved in the gait phases15.
Pain is the result of a complex interaction between the signaling
and modulation systems of higher centers, associated with individual perception16,17. Thus, it is suggested that the perception
of pain in the group of pregnant women in the third trimester
is more accentuated by the presence of factors such as fatigue,
tiredness and edema (most common at the end of pregnancy),
which may be mainly reflected in the gait velocity18.
No statistically significant difference was observed between
groups comparing gait variables among women in the second
and third gestational trimesters. Different results were found
by Bertuit, Feipel and Rooze19, who compared space-time gait
variables among pregnant, postpartum and non-pregnant women. By analyzing the group of pregnant women, the authors observed a decrease in gait velocity, step length, and cadence, in
addition to increased step width among women in the third trimester compared to those in the second gestational trimester19.
In analyzing the characteristics of lumbopelvic pain, gait and
postural balance among pregnant women in the second and
third trimester, Yoo, Shin and Song4 found that women in the
third trimester had lower gait velocity and cadence compared
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to those in the second trimester. On the other hand, Branco,
Santos-Rocha and Vieira20 suggest that there is a decrease in the
length and increase in step width throughout pregnancy.
Gottschall, Sheedan and Downs21 compared spatiotemporal variables and muscle activation pattern among women in the second
and third gestational trimesters and found that those in the third
trimester presented lower gait velocity, more time in the support
phase and increased step width when compared to those in the
second trimester.
According to literature data, changes in gait spatiotemporal and
angular variables may be related to weight gain during pregnancy22,23, which mainly occurs in the third trimester. During this period, women gain between 11 and 16 kg24,25, which influences the
maternal shape, size, and inertia26. Therefore, we suggest that the
characteristic weight gain in pregnancy would affect the hip, knee
and ankle joints through gravitational and acceleration factors.
This fact would require an adaptation in the inter-segmental moments to fit the shape and inertia of the lower trunk and generate
adjustments, both in posture and in gait during gestation5.
However, no differences in weight gain were observed in this study
when comparing the second and third trimesters. For the sample
studied, the mean weight gain was approximately 6kg. Thus, we
suggest that the absence of statistical difference for gait variables
when comparing both groups can be justified by a smaller value in
weight gain. We also suggest that pregnant women adapt their gait
pattern to maximize stability and control mid-lateral movements5.
CONCLUSION
The results of this study suggest that women in the third trimester with complaints of lumbopelvic pain present reduced gait
velocity when compared to those without LPP. Additionally, we
found that the gait pattern is similar among pregnant women in
the second and third trimesters.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Compare anesthesia techniques with sufentanil and intraoperative infusion of
remifentanil or dexmedetomidine, and to then analyze their associations with the incidence of pain and other complications in
the post-anesthesia care unit.
METHODS: A retrospective analytical observational study conducted in a reference center for bariatric surgery in São Paulo,
São Paulo State, Brazil. Patients (n=120) included in the study
were randomly selected using this site’s anesthesia records for
bariatric surgery. Four 30-patient groups were established: G1
- induction with 0.5 µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G2 - induction with 0.7 µg.kg-1
sufentanil associated with the continuous infusion of remifentanil; G3 - induction with 0.5 µg.kg-1 sufentanil associated with
the continuous infusion of dexmedetomidine; and G4 - induction with 0.7 µg.kg-1 sufentanil associated with the continuous
infusion of dexmedetomidine. Significance was set at p<0.05.
RESULTS: The incidence of pain in the post-anesthesia care unit
was 52.5% (n=63). It was considered intense in 36.11% of these
cases. The incidence of pain in the post-anesthesia care unit was
lower in patients receiving a continuous infusion of dexmedetomidine relative to those who received remifentanil infusion. Sufentanil dosage in anesthesia induction did not influence the incidence
of pain (G1=G2>G3=G4; p<0.05). The occurrence of respiratory
complications did not differ significantly between the groups.
CONCLUSION: The use of dexmedetomidine proved to be
better for analgesia in the post-anesthesia care unit, and it did
not increase the risk of respiratory complications when compared to the continuous infusion of remifentanil, regardless of
the sufentanil dose used for induction.
Keywords: Anesthesia, Bariatric surgery, Complications, Pain, Safety.

JUSTIFICATIVA E OBJETIVOS: O objetivo deste estudo foi
comparar técnicas anestésicas com sufentanil em diferentes doses
na indução anestésica e infusão contínua de remifentanil ou dexmedetomidina no intraoperatório para manutenção da anestesia,
relacionando tais fatores à incidência de dor, náuseas e vômitos
no pós-operatório e demais complicações na sala de recuperação
pós-anestésica.
MÉTODOS: Estudo observacional analítico retrospectivo realizado em pacientes obesos (n=120). Os pacientes incluídos foram
selecionados aleatoriamente e constituíram 4 grupos de 30 pacientes cada: G1 - indução com sufentanil 0,5 µg.kg-1 associado
à infusão continua de remifentanil; G2 - indução com sufentanil
0,7 µg.kg-1 associado à infusão contínua de remifentanil; G3 indução com sufentanil 0,5 µg.kg-1 associado à infusão contínua
de dexmedetomidina; G4 - indução com sufentanil 0,7 µg.kg-1
associado à infusão contínua de dexmedetomidina. Considerou-se como critério de significância valor de p<0,05.
RESULTADOS: A incidência de dor na sala de recuperação pós-anestésica foi de 52,5% (n=63) e, entre esses, em 36,11% dos
casos foi considerada intensa. A incidência de dor foi menor nos
pacientes que receberam infusão de dexmedetomidina comparado àqueles que receberam infusão de remifentanil. A dose de sufentanil na indução anestésica não influenciou na incidência de
dor (G1=G2>G3=G4) (p<0,05). A ocorrência de complicações
respiratórias não apresentou diferença estatisticamente significativa entre os grupos.
CONCLUSÃO: O uso de dexmedetomidina apresentou vantagem em relação à analgesia na sala de recuperação pós-anestésica,
sem aumento no risco de complicações respiratórias, quando
comparado à infusão contínua de remifentanil, independentemente da dose de sulfentanil utilizada na indução.
Descritores: Anestesia, Cirurgia bariátrica, Complicações, Dor,
Segurança.
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INTRODUCTION
In obese patients, adequate postoperative analgesia aims to
provide comfort, early mobilization, and improved respiratory function. Anesthesia in obese patients requires special care
and knowledge of the physiological alterations and their repercussions on the pharmacokinetics and pharmacodynamics of
anesthetics.
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Postoperative pain, nausea, and vomiting are relevant events since
they lead to discomfort and contribute to greater morbidity1-3. In
the post-anesthesia care unit (PACU), managing postoperative pain
is essential for the respiratory system to be able to adapt after the deflation of the pneumoperitoneum, as well as for more comfortable,
safer, and earlier patient recovery. The choice of anesthesia technique
and the types of drugs used may be important for better managing
postoperative pain. Administering sufentanil as the anesthesia induction opioid in morbidly obese patients has not been associated
with respiratory complications, decreased oxygen saturation in pulse
oximetry, or postoperative nausea and vomiting (PONV) in the
PACU, and it has been found to reduce the incidence of pain when
compared with other opioids used in general anesthesia4.
Dexmedetomidine is an innovative drug regarding sedation and analgesia. Its main qualities are faster onset and the ability to allow for
rapid titration, enabling the variation in the depth of analgesia and
sedation. In addition, it is synergistic with other commonly used
anesthetics and exhibits a low incidence of side effects and minimal
respiratory depression. Anesthesia with dexmedetomidine is indicated for patients with morbid obesity because it decreases the consumption of anesthetics, contributes to cardiovascular stability, and
decreases the incidence of pain, thus promoting early postoperative
recovery5. However, the difference between the continuous infusion
of dexmedetomidine and the infusion of remifentanil intraoperatively and its relationship with the incidence of pain and respiratory
complications in the PACU has yet to be assessed.
Thus, the objectives of this study were to compare anesthesia
techniques with sufentanil at different doses at anesthesia induction and continuous intraoperative infusion of remifentanil or
dexmedetomidine for maintenance of anesthesia, and to then
analyze their associations with the incidence of pain, PONV, and
other complications in the PACU.
METHODS
A retrospective analytical observational study was conducted by
the Anesthesiology Department of São Luiz Hospital, in São
Paulo, Brazil, a reference center for obesity surgery.
The patients included in this study (n=120) were randomly selected using the above mentioned department’s anesthesia records on
video-laparoscopic bariatric surgery, in which data on the anesthesia technique and pharmaceuticals used were recorded. The cases
were analyzed using medical charts identified only by their numbers. Information on anesthesia techniques was obtained from the
anesthesia chart in order to form the groups, while the outcomes
involving pain, nausea, vomiting, and complications in the PACU
were obtained from the PACU patient records. Case numbers
were randomly selected from the surgeries performed between October 2016 and May 2017. The cases were divided into 4 groups
according to anesthesia technique reported. Each group had 30
randomly selected patients, for a total sample of 120 patients.
Standard institutional anesthesia protocol
All patients were assessed in a preanesthesia consultation, when
data on their weight (kg) and height (cm) were collected to estimate the body mass index (BMI) (kg/m2).
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The anesthesia technique adopted and included in the study was
general balanced anesthesia with sevoflurane in a concentration
sufficient to maintain the bispectral index (BIS) between 40 and
60. The minimum alveolar concentration (MAC) for sevoflurane
required was 1.5%. As part of a previously established routine of
the anesthesiology department, the patients were administered
40 mg parecoxib, 40 mg pantoprazole, and dexamethasone at
a dose of 0.1 mg.kg-1 of adjusted body weight (ABW) up to a
maximum of 10 mg, intravenously.
In the operating room, monitoring consisted of electrocardioscope,
pulse oximeter, automated non-invasive blood pressure measurement with an appropriate cuff covering 75% to 100% of the arm,
and capnograph with a gas analyzer and BIS values. Patients were
in a supine position on the operating table with a discreet 10-degree head elevation. All patients received mechanical prophylaxis
for venous thromboembolism during surgery and pharmacological
prophylaxis postoperatively. After peripheral puncture and preoxygenation with 100% oxygen, anesthetic induction was conducted.
Controlled ventilation was performed in a closed loop with a flow
rate of up to 2 L.min-1, tidal volume of up to 8 mL.kg-1 ABW, up to
50% FiO2, and a respiratory rate sufficient to maintain the expired
CO2 fraction between 35 and 40 mmHg.
Study groups
The entire healthcare routine was identical for all patients in the
four groups since it followed a previously established protocol.
Monitoring and anesthesia techniques were also the same except
for the continuous infusion of dexmedetomidine or remifentanil
to keep the patient under anesthesia, which varied according to
the doses of sufentanil used in anesthesia induction.
Induction initiated with oxygenation with a face mask, followed
by intravenous induction with the sequential administration of
the following drugs: 0.5 or 0.7 µg.kg-1 (actual weight) sufentanil,
propofol (2 to 3 mg.kg-1), and rocuronium (1 mg/kg of ideal
weight). Both doses of sufentanil were included in the institutional protocol, and the choice was made by the anesthesiologist
and then duly registered in the anesthesia chart. All patients were
monitored with a TOF watch in order to keep a post-tetanic
count under 5 (deep neuromuscular block). Blocker follow-up
administration was gauged according to TOF results. Additional
doses corresponded to 15% of the initial dose until reached deep
block. Neuromuscular block was reverted with sugammadex for
all patients according to TOF results. The study groups for comparison were as follows:
• Group 1 - induction with 0.5 µg.kg-1 (actual weight) sufentanil
and continuous infusion of remifentanil hydrochloride at doses
sufficient to maintain adequate anesthesia and individualized for
each case (0.1 to 0.3 µg.kg.min-1) without the use of boluses of
other opioids;
• Group 2 – induction with 0.7 µg.kg-1 (actual weight) sufentanil and continuous infusion of remifentanil hydrochloride at
doses sufficient to maintain adequate anesthesia and customized
for each patient (0.1 to 0.3 µg.kg.min-1) without the use of boluses of other opioids;
• Group 3 – induction with 0.5 µg.kg-1 (actual weight) sufentanil and continuous infusion of dexmedetomidine: initial bolus of
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1 µg.kg-1 administered over 10 min, followed by maintenance of
0.4 to 0.7 µg.kg-1.h-1 based on adjusted body weight;
• Group 4 – induction with 0.7 µg.kg-1 (actual weight) sufentanil and continuous infusion of dexmedetomidine: initial bolus of
1 µg.kg-1 administered over 10 min, followed by maintenance of
0.4 to 0.7 µg.kg-1.h-1 based on adjusted body weight.
The continuous infusion of both solutions was turned off 10
minutes before the end of the pneumoperitoneum.
Adjusted body weight was estimated with the following formula:
ideal weight plus (0.4 x overweight). Ideal weight was estimated using height (m) (m2) subtracted from 100 for men or 105 for women.
The variables studied were age, sex, weight, height, BMI, heart
rate (HR), non-invasive blood pressure (NIBP), oxygen saturation (SO2), axillar temperature (°C), PETCO2 values by capnography, anesthesia time (time between anesthesia induction and
extubation in min), awakening time (time between the end of
surgery and extubation in min) and postoperative complications
(pain, PONV, and respiratory repercussions in the PACU). Data
regarding the variables HR, NIBP, PETCO2, temperature, and
SpO2 were examined before starting the induction, and every 10
min until the end of the anesthesia procedure.
Near the end of the procedure (20 minutes prior), all patients received dipyrone 2000 mg, ondansetron hydrochloride dihydrate
at a dose of 0.1 mg.kg-1 of ABW up to the dose of 8 mg, and
morphine at a dose of 100 µg.kg-1 of ABW, intravenously. Before the anesthesia induction, previous hydration was conducted
with 10 mL.kg-1 Ringer’s lactate solution for all patients. Intraoperatively, the infusion of liquids was 5.0 mL.kg-1.h-1.
Post-anesthesia recovery
In the PACU, all patients were monitored with an electrocardioscope, pulse oximeter, thermometer and automated non-invasive
blood pressure measurement. Patients in the PACU were assessed
at four different 15-minute intervals: M1 – PACU admission; M2
– 15 min after admission; M3 – 30 min after admission; and M4
– 45 min after admission. At all intervals, patients were assessed
regarding the occurrence of pain and its intensity (using a 0-10
numeric rating scale) as well as PONV and its intensity (1-4 scale).
O2, HR, and NIBP were also assessed by the medical and nursing
team at all intervals. Numeric Rating Scale (NRS), 11 points (zero
to 10), with point zero representing no pain and point ten (10) the
worst possible pain. The remaining numbers represent intermediate intensities of pain (1, 2, 3 and 4 = mild (25); 5 and 6 = moderate; 7, 8 and 9 = strong. Sedation scales have not been evaluated.
Upon admission to the PACU, patients were assessed to determine their need for supplemental oxygen. M1 comprises the assessment of pulse oximetry without supplemental oxygen. All
patients presenting pulse oximetry results of less than 94% received supplemental oxygen through a face mask with oxygen
flow (5 L/min). The rescue morphine dose in case of pain in
the PACU was 30-50 µg.kg-1 according to the assessment by the
PACU anesthesiologist assistant. For patients presenting PONV
in the PACU, dimenhydrinate 30 mg was used as a supplementary drug. All patients were classified as high risk for venous
thromboembolism and received chemoprophylaxis medications
in the postoperative period and antithrombotic device during
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the surgery. Aldrete-Kroulik index was measured on admission
and at discharge from PACU.
Exclusion criteria
This study did not include chronic opioid users, reoperations,
patients allergic to any of the analgesics/anesthetics analyzed,
drug users, surgery combined with other surgical procedures,
total intravenous anesthesia, anesthesia combined with neuraxial
blockades, and patients anesthetized with adjuvant postoperative
analgesia medications not included in the standard institutional
protocol. All patients included whose charts were not completely
or clearly filled out were replaced by the following patient (based
on case number).
This study was approved by the Research Ethics Committee
(CEP - 72405417.7.0000.0087/2017) and is in compliance
with the Declaration of Helsinki.
Statistical Analysis
Statistical analysis was performed with the Stata/SE software for
Windows, version 9.0 (Stata Corp., College Station, Texas, USA).
The sample (n=120/ 4 groups) was estimated to detect a difference of at least 15% in the incidence of pain among the groups
studied considering a test power of 80%, alpha 0.05%. The binomial test for two proportions was used to calculate the study
size based on Silva et al.3. Categorical variables were presented
as absolute values and percentages, while numeric variables were
represented as average and standard deviation or median and 2575th percentiles, as indicated. Histograms and the Shapiro-Wilk
test were used to analyze the symmetry of the distribution of the
data. Comparisons between groups’ pain scores and scales were
made using the nonparametric Kruskal-Wallis test, followed by
Dunn’s post-test if the p-value<0.05. The Chi-square test was
used for categorical variables, and Chi-square partitioning was
adopted when the p-value was less than 0.05. Significance was
set at p<0.05, with a 95% confidence interval.
RESULTS
Patients in the study had a mean age of 31.18±11.15 years. The
mean BMI was 41.26±9.19 kg/m2. Of all cases, 72.5% were female. The average anesthesia time was 76.92±31.36 min, and
the average time between the end of surgery and extubation
was 15.18±8.26 min. Most patients underwent gastric bypass
(86.67%), while the others underwent gastric sleeve surgery. No
statistically significant difference between the groups was found
in relation to weight (kg), age (years), BMI (kg/m2), temperature
(°C) surgery time (min), or surgical technique used (p>0.05). Intraoperatively, no statistically significant difference between the
groups was observed in relation to heart rate, systolic blood pressure, diastolic blood pressure, or PETCO2 values as determined by
capnography (p>0.05). Median awakening time (period between
end of surgery and extubation) was 15 (10-20) min; in G1 it was
10 (10-15) min, in G2 it was 10 (15-20) min, in G3 it was 15
(10-16) min, and in G4 it was 17.5 (14.25 -27.5) min. There
was no statistically significant difference between the groups, and
G4>G1 (p<0.05).
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The incidence of pain on the PACU was 52.5% (n=63), and
36.11% of the patients who reported pain exhibited severe pain
(defined as an 8 to 10 score on the numeric rating scale). The
groups showed a statistically significant difference in relation
to the incidence of pain in the PACU, which was lower among
patients receiving a continuous infusion of dexmedetomidine
(G3=43.33%; G4=33.33%) relative to those receiving remifentanil infusion (G1=70%; G2=63.33%) (p<0.05). Sufentanil dosage in anesthesia induction did not influence the incidence of pain
(G1=G2>G3=G4). The incidence of PONV was 31.93%, and
symptoms were intense in 15% of these cases. No statistically significant difference was found between the study groups regarding
the occurrence of PONV (p>0.05) (Table 1). For patients presenting pain and PONV in the PACU, there was no statistically
significant difference in relation to intensity scores between the
study groups (p>0.05) (Table 2). Other possible factors were considered as possibly being associated with the occurrence of pain in

the PACU apart from anesthesia technique, but no statistically significant association was observed with gender (p=0.34), age (years)
(p=0.34), surgical technique (p=0.10), or surgery time (p=0.70).
The occurrence of oxygen saturation less than 90% as determined by pulse oximetry upon admission to the PACU and
without supplemental oxygen occurred in 57% of the cases.
Oxygen saturation between 85% and 90% with supplemental
oxygen during the period in the PACU occurred in 28.33% of
the cases. None of the cases had a recorded saturation less than
85% with supplemental oxygen or a need for positive pressure
ventilation or reintubation due to hypoxia. Discharge from the
PACU in a period greater than 90 minutes due to pain, PONV,
or drowsiness occurred in 16.67% of the cases. No statistically
significant difference between the study groups was found in relation to the occurrence of respiratory complications (Table 3).
The frequency of delayed discharge from the PACU exceeding
90 minutes did not differ between the groups (p>0.05).

Table 1. Comparison between the groups regarding the incidence of pain in the post-anesthesia care unit after anesthesia for bariatric surgery
Groups
PACU Outcome

G1

G2

G3

G4

No

30(9)

36.67(11)

56.67(17)

66.67(20)

Yes

70(21)

63.33(19)

43.33(13)#

33.33(10)

p-value*

Occurrence of Pain

0.01

Pain intensity

0.03

Absent/mild

36.67(11)

43.33(13)

60(18)

70(21)

Moderate/severe

63.33(19)

56.67(17)

40(12)#

30(9)

No

66.67(20)

70.00(21)

63.33(19)

70.00(21)

Yes

33.33(10)

30.00(9)

36.67(11)

30.00(9)

Occurrence of PONV

0.88

Values expressed in % (n). *Chi-square test. G1 = induction with 0.5 µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G2 = induction with
0.7 µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G3 = induction with 0.5 µg.kg-1 sufentanil associated with the continuous infusion of
dexmedetomidine; G4 = induction with 0.7 µg.kg-1 sufentanil associated with the continuous infusion of dexmedetomidine. #Partition Chi-square test: incidence of
pain: (G3=G4) < (G1=G2). PACU = post-anesthesia care unit; PONV = postoperative nausea and vomiting.

Table 2. Comparison between the groups in relation to the intensity of pain in the post-anesthesia care unit (numerical scale) and scale of postoperative nausea and vomiting symptom intensity after anesthesia for bariatric surgery
Groups
Scales

G1

G2

G3

G4

p-value*

Pain (1-10)

6.5(6-7.75)

6(5-7)

7(5.5-8)

6(5-7)

0.45

PONV (1-4)

2(1-3)

3(1-4)

2(1-2)

2(1-3)

0.84

Values expressed as medians (25-75th percentiles). *Kruskal-Wallis analysis of variance: G1=G2=G3=G4. G1 = induction with 0.5 µg.kg-1 sufentanil associated with
the continuous infusion of remifentanil; G2 = induction with 0.7 µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G3 = induction with 0.5
µg.kg-1 sufentanil associated with the continuous infusion of dexmedetomidine; G4 = induction with 0.7 µg.kg-1 sufentanil associated with the continuous infusion of
dexmedetomidine. PACU = post-anesthesia care unit; PONV = postoperative nausea and vomiting.

Table 3. Comparison between the groups in relation to respiratory complications and delayed discharge from the post-anesthesia care unit after
anesthesia for bariatric surgery
Groups
PACU outcome
SO2 less than 94% upon admission and without supplementary O2
SO2 between 85-90% in the PACU with supplemental O2
Discharge from the PACU after more than 90 minutes

G1

G2

G3

G4

p-value*

33.33(10)

40(12)

60(18)

56.67(17)

0.11

20(6)

36.67(11)

26.67(8)

30(9)

0.54

23.33(7)

10(3)

13.33(4)

20(6)

0.49

Values expressed in % (n). *Chi-square test. G1 = induction with 0.5 µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G2 = induction with 0.7
µg.kg-1 sufentanil associated with the continuous infusion of remifentanil; G3 = induction with 0.5 µg.kg-1 sufentanil associated with the continuous infusion of dexmedetomidine; G4 = induction with 0.7 µg.kg-1 sufentanil associated with the continuous infusion of dexmedetomidine. G1=G2=G3=G4. PACU = post-anesthesia care unit.
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Comparative analysis of remifentanil versus dexmedetomidine in the
incidence of pain in a post-anesthesia care unit after bariatric surgery

DISCUSSION
The incidence of postoperative pain following bariatric surgery
in patients undergoing general anesthesia is a factor to be considered in the choice of anesthetics to be used intraoperatively. This
study assessed the institution’s standard anesthesia technique and
evaluated whether using dexmedetomidine as an adjuvant would
benefit morbidly obese patients intraoperatively as well as postoperatively in terms of the most prevalent complications in the
PACU. In this study, the continuous infusion of dexmedetomidine intraoperatively contributed to a reduced incidence of pain
in the PACU, without any repercussions involving respiratory
complications.
Developing an anesthesia and analgesia protocol in bariatric surgery is challenging due to the particular aspects of pain treatment
in obese patients3. The polymorphism of the gene involved in the
pharmacokinetics and pharmacodynamics of opioids may be a
factor to justify an individualized antalgic therapy and to explain
the different pain scores in obese patients receiving the same analgesic therapy. One study6 has identified 3 types of polymorphisms in the mu opioid receptor, with no difference between
genders. Associating drugs with other mechanisms of action and
analgesic potential guarantees multimodal and more effective
analgesia with better outcomes in the recovery, as observed with
the use of dexmedetomidine. However, there was still a high incidence of pain, regardless of the anesthetic technique. A systematic and effective assessment in the PACU is essential due to
the existence of this individualized response to anesthetics,. This
allows for the early identification of patients who are more sensitive to pain and avoids an overdose of analgesics in those with a
more effective response to the use of opioids.
The spinal cord has been suggested as the likely main site of analgesic action of α-2 adrenergic agonists such as dexmedetomidine.
These drugs seem to have analgesic effects on the spinal cord and
supraspinal areas. Dexmedetomidine can also provide antinociception through non-spinal mechanisms7. Thus, anesthesia with
dexmedetomidine provides analgesia in places other than those
reached by opioids alone and is, therefore, a potential adjuvant
for analgesic control.
Dexmedetomidine has been used in general anesthesia to reduce
the use of opioids and thus reduce the incidence of respiratory depression. One surgical center performed more than 2,000
bariatric procedures using a perioperative infusion of dexmedetomidine. This drug was found to be cardioprotective and neuroprotective, presented good hemodynamic stability, and reduced
the need for opioids and volatile agents8. When compared to
fentanyl, dexmedetomidine seemed to offer better postoperative
analgesia and mitigated changes in blood pressure9.
In two groups of adolescent patients undergoing general anesthesia for bariatric surgery (with and without an infusion of
dexmedetomidine as an adjunct to the intraoperative anesthesia
technique), pain scores were significantly lower in the group that
received dexmedetomidine. The analgesic effects influenced the
pain scores on the first postoperative day and reduced the need
for rescue opioids in this period10. A published meta-analysis on
the effects of dexmedetomidine on the perioperative period in
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obese patients showed a reduction in the need for postoperative
analgesics and found it to be a safe and effective adjunct in obese
patients11. In spite of a reduction in the incidence of PONV with
the use of dexmedetomidine determined in the meta-analysis,
this effect was not observed in our study.
Remifentanil in continuous infusion is routinely used in anesthesia for obese patients due to its short duration of action
and good hemodynamic stability. Its pharmacokinetics does not
seem to change in obese patients; therefore, to avoid excess, doses
should be estimated based on ideal body weight12. In a study
comparing intraoperative remifentanil and dexmedetomidine,
the dexmedetomidine group exhibited a greater need for rescue
analgesia in the first 24h, a finding which differs from our results. However, the methodology was also different, and patients
received epidural for analgesia, which influenced the need for
rescue analgesia. The study12 also observed that the continuous
intravenous administration of remifentanil offered 8 to 10 minu
tes of advantage over the infusion of dexmedetomidine at the
moments of eye-opening, resumption of spontaneous breathing,
and orotracheal extubation in morbidly obese patients under a
standardized anesthetic technique. This reduction in awakening
time was observed in our study, with a longer awakening time
in patients undergoing anesthesia with dexmedetomidine and
sufentanil at a dose of 0.7 µg.kg-1. Nevertheless, this advantage
shows no clinical relevance.
Postoperative hypoxia is one of the major complications of surgical interventions in patients with morbid obesity. Dexmedetomidine can be used safely in patients with a high risk of complications. Studies in animals have shown that it not only reduces the
need for anesthetics but also has an intrinsic anesthetic property;
it is therefore indicated for intraoperative maintenance of anesthesia13,14. The current study found a low incidence of respiratory
complications, and no hypoxia-related events with a need for
positive pressure ventilation were observed. This low incidence
can be explained by the ability of the teams to perform the surgery in a reference center and with a shorter surgery time, which
leads to lower rates of morbidity. In this case series, surgery time
was predominantly limited to 75 minutes, a variable which was
not found to be associated with postoperative pain in the PACU.
In bariatric surgery, deep relaxation has advantages for surgeon
and patient. Compared to the moderate neuromuscular blockade,
deep neuromuscular blockade produced stable and improved surgical conditions with less postoperative pain15. Deep neuromuscular blockade was used in all patients, and this may be a factor
that contributed equally among groups to reduce pain score in the
PACU. However, intraabdominal pressure (pneumoperitoneum)
was maintained in 15mmHg, which limited the result of the deep
neuromuscular blockade to decrease the incidence of pain15.
Although a previous study16 found reduced recovery times in the
PACU, the current study groups exhibited no differences when
delayed discharge from the PACU and recovery time longer than
90 minutes were considered. Dexmedetomidine did not delay
patient discharge since its sedative potential is greater than that
of remifentanil.
One of the limitations of this study is that it did not assess inhalational anesthetic consumption or the reduction in its use
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when associated with dexmedetomidine. Analgesic medication
quantities and rescue doses in the PACU were also not assessed,
as only the first pain score reported by patients in the PACU was
considered as an outcome.
CONCLUSION
The use of dexmedetomidine in anesthesia maintenance was
compared to that of remifentanil. Regardless of the dose of sufentanil used in induction, dexmedetomidine exhibited an advantage to pain management in the PACU, which, in turn, reflected
positively on postoperative progress. In addition, dexmedetomidine proved to be safe in terms of intraoperative cardiovascular
stability and complications, and for respiratory complications in
particular, in the PACU.
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Association between temporomandibular disorder symptoms and
demographic, dental and behavioral factors in the elderly: a populationbased cross-sectional study
Associação entre sintomas de disfunção temporomandibular e fatores demográficos,
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ABSTRACT
BACKGROUND AND OBJECTIVES: To assess the prevalence of temporomandibular dysfunction symptoms and the associated factors in the elderly of a city in southern Brazil.
METHODS: A cross-sectional observational study performed in
residential homes, with probabilistic cluster sample, interviewed
and examined 287 seniors aged from 65 to 74 years in the city
of Cruz Alta, state of Rio Grande do Sul, Brazil. The Fonseca
Anamnestic Index was used for temporomandibular dysfunction
analysis, as well as a structured questionnaire for socioeconomic
conditions and an oral health clinical examination. Either Chisquare or Mann-Whitney tests assessed associations between the
dependent and independent variables and presented by frequency distribution. Uni- and multivariate analyses were performed
to verify the association between temporomandibular dysfunction risk and explanatory variables. For all statistical analyses, a
5% significance level was adopted.
RESULTS: The prevalence of temporomandibular dysfunction
symptoms was 55.1%. In the final multivariate model, age ≥70
years (RP=0.674; 95% CI: 0.516 - 0.881) showed as a protection factor against temporomandibular dysfunction, and the average of tooth loss (RP=1.022; 95% CI: 1.004 - 1.039) showed
as a risk factor for temporomandibular dysfunction in relation to
their respective controls.
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CONCLUSION: The findings of the present study showed a
high prevalence of temporomandibular dysfunction symptoms.
Age and tooth loss were associated with higher risk of temporomandibular dysfunction. The results suggested the need for
improvement in oral health conditions of the elderly and the
importance of further epidemiological studies about temporomandibular dysfunction in this population.
Keywords: Aging, Oral health, Prevalence, Risk factors, Temporal joint dysfunction syndrome.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Avaliar a gravidade dos sintomas de disfunção temporomandibular e seus fatores em idosos
de uma cidade do sul do Brasil.
MÉTODOS: Estudo observacional transversal de domicílios residenciais, com amostra probabilística por conglomerado, entrevistou
e examinou 287 idosos, com idade entre 65 e 74 anos da cidade Cruz
Alta, estado do Rio Grande do Sul, Brasil. O Índice Anamnésico de
Fonseca foi utilizado para avaliação da disfunção temporomandibular,
além de um questionário estruturado para condições socioeconômicas
e um exame clínico de saúde bucal. As associações entre a variável
dependente e a independente foram avaliadas pelos testes de Qui-quadrado ou Mann-Whitney, apresentadas por meio da distribuição de
frequências. As análises uni e multivariada foram realizadas para verificar a associação entre a disfunção temporomandibular e as variáveis
exploratórias. Para todas as análises, o nível de significância foi de 5%.
RESULTADOS: A prevalência de sintomas de disfunção temporomandibular foi de 55,1%. No modelo multivariado final, a
idade ≥70 anos (RP=0,674; 95% IC: 0,516 - 0,881) apresentou-se como fator de proteção para disfunção temporomandibular e
a média de perda dentária (RP=1,022; 95% IC: 1,004 - 1,039)
apresentou-se como fator de risco para disfunção temporomandibular em relação a seus respectivos controles.
CONCLUSÃO: Os resultados demonstraram alta prevalência de
sintomas de disfunção temporomandibular. A idade e a média de
perda dentária foram associadas à disfunção temporomandibular. Os resultados sugerem melhorias nas condições de saúde bucal dos idosos e a importância de estudos epidemiológicos sobre
disfunção temporomandibular nessa população.
Descritores: Envelhecimento, Fatores de risco, Prevalência, Saúde
bucal, Síndrome da disfunção da articulação temporomandibular.
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INTRODUCTION
In recent decades, population aging has ceased to be a characteristic only of developed countries. In this sense, the World Health
Organization (WHO)1 estimate that Brazil will have the sixth
largest population of old people in a short period. Therefore, it is
fundamental to observe the peculiarities inherent in this life cycle2,
since they effectively represent a great socioeconomic impact for
the country and a challenge for the managers of public policies3-5.
With the advancement of the aging process, morphophysiological changes occur in the body more rapidly, which increases
the predisposition to diseases. These changes may also affect the
stomatognathic system (SS), including the temporomandibular
joints (TMJ). Among these changes are temporomandibular disorders (TMD), which make up a group of diseases that affect
the masticatory muscles and other structures related to SS. Some
studies report TMD as the second major cause of musculoskeletal injuries, with an important role in the occurrence of orofacial
pain (OFP) and in the incapacitation of daily activities6. The
etiology of TMD is multifactorial and dynamic. This includes
emotional stress, occlusal interference, tooth loss, poor tooth
position, parafunctional activities, masticatory muscle disorder
and even a combination of one or more factors7,8. The most
common signs and symptoms of TMD are pain in masticatory
muscles or TMJ, joint noise, sensitivity throughout the SS and
cervical musculature, headache, limited capacity of mandibular
movements and deviations in movement patterns. Pain is the
most frequent symptom of TMD, with a higher prevalence in
the masticatory muscles than in the joints. In relation to the elderly, about 12% present muscle pain, and 5% joint pain, and
the OFP can compromise the functionality and can impact the
quality of life (QoL)9,10.
Over time, studies have been conducted to evaluate the etiology,
prevalence, and ways of treating TMD11-14. However, there seems
to be no consensus, especially with regard to its prevalence. This
can be attributed to the methodologies applied, the diagnostic
methods used and other reasons15,16. Therefore, some tools were
developed to evaluate, diagnose and estimate the prevalence of
TMD, including the Fonseca Anamnestic Index (FAI)17. It is a
tool developed in Brazil, validated and frequently used in Brazilian epidemiological studies. It is useful in epidemiological studies conducted in large populations18 because of its simplicity and
its shorter application time.
Home-based studies have shown a prevalence of TMD between
3319,20 and 63%21,22, and one of the main determining factors is
the oral health condition. In Brazil, the oral health conditions
of the elderly are precarious, with a high average of dental loss,
as well as the percentage of elderly with a need for prosthetic
rehabilitation23. This may cause an imbalance in the functioning of the masticatory system and lead to TMD24,25. In addition,
there are other factors associated with TMD in the elderly, such
as precarious socioeconomic and general health conditions26-28.
It should be noted the great regional differences in oral health
observed in Brazil23. In this context, it is important to know the
severity of TMD symptoms and their risk factors among the elderly in different Brazilian regions.
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This study aimed to evaluate the prevalence of TMD symptoms
and their associated factors in the elderly in a city in the southern
region of Brazil.
METHODS
Observational cross-sectional study of residential homes, who
interviewed and examined elderly between 65 and 74 years old29
in the urban area of Cruz Alta. The municipality is located in
the north of the state of Rio Grande do Sul, Brazil. The city has
a population of approximately 62,821 inhabitants30. Of these,
3,730 are in the age group between 65 and 74 years old, 42%
of males and 58% of females. More than 95% of the population
lives in the urban area. The Gini Index in 2010 was 0.541931.
A sample calculation was performed considering the elderly
population between 65-74 years old, assuming an alpha error
of 5%, at a 95% confidence level, an expectation of moderate/
severe TMD prevalence of 19%21 and an attrition rate of 15%,
totalizing a sample number of 273 elderly.
A probabilistic sample per conglomerate was conducted to visit
300 homes. The city, which has 68 neighborhoods or towns, was
divided into five areas, numbered from zero to four, according to
the number of elderly inhabitants of each neighborhood or town
and the percentage of elderly in the area. A total of 17 neighborhoods or towns were randomly selected (25%), according to the
number of towns or neighborhoods in the area, obeying the proportionality of the elderly (Table 1). Each town or neighborhood
that was selected was divided into blocks, which were numbered.
The blocks were randomly selected randomly. The corners of the
randomly selected blocks were numbered from one to four, and
a new draw was conducted to determine the starting point of
the first interview. After the first interview, the visits continued
clockwise until the completion of the planned work. When necessary, new blocks were selected to contemplate the approximate
number of homes to be visited.
The criteria adopted for inclusion in the study were those between 65 and 74 years old and residing in homes in the neighborhoods or towns that were randomly selected. The present
study included individuals with physical, medical and mental
conditions that enabled their achievement. If there were more
people in the home who fit the eligibility criteria, they would
also be included in the study. Residential buildings could include
only one apartment in the study. In case of absence on the day of
data collection, two further attempts would be made per home.
The study excluded commercial and uninhabited homes, visitors
in the house, and at a long-stay institution for the elderly (ILPI).
A structured questionnaire was applied that included sociodemographic, behavioral data, among others, obtained through the
use of blocks of questions from the PCATool-SB Brazil toll32.
The tool used to evaluate the TMD was the FAI17. The oral
health conditions were evaluated by the counting of teeth and by
the verification of the use and need of dental prosthesis. Clinical
examinations of tooth counting and the use and need for prosthesis were performed with the aid of a wooden spatula, without
the use of artificial lighting and without the aid of mirrors. The
tooth counting was performed excluding the third molar.
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Table 1. Number of elderly inhabitants of each neighborhood
Area

0
1
2
3
4
Total

Total of elderly population
over 60 years old
in neighborhoods or towns
>301
Between 301 and 202
Between 201 and 102
Between 101 and 52
≤51

% of elderly in the
area
12.90
19.68
29.20
26.32
11.90
100.00

Number of
neighborhoods or
towns
1
5
14
24
24
68

Subjects were examined and interviewed in July and August 2016
by teams composed of an interviewer and an oral health examiner. The examiners were previously trained to ensure uniform data
collection. The training consisted of theoretical classes and discussion on the questions of the questionnaire, as well as explanations
about oral health exams. Before the data collection, there was a
training session with the application of the questionnaire and oral
health exam in patients at the Dental School of the University
of Passo Fundo (UPF). The inter-examiner reproducibility of the
clinical examination was verified in 5% of those examined, chosen
by random draw. The Kappa index for the need for a prosthesis
and for the tooth counting was 1 and 0.85, respectively.
The dependent variable was the prevalence of TMD symptoms,
through the FAI tool. The tool classifies individuals by severity of
symptoms as the absence of TMD, mild TMD, moderate TMD,
and severe TMD. For data analysis, the elderly were categorized
into three groups: Absence of TMD, mild TMD, and moderate/severe TMD. The independent variables included sociodemographic conditions, behavioral aspects and oral and general
health conditions.
Age was dichotomized into two groups, one with ≤69 years old
and another com ≥70 years old. This division was based on the
median age found in this sample. Ethnicity/skin color was categorized as white or non-white. The non-white group included
the elderly who referred to as black, yellow, brown or indigenous.
The educational level was categorized as low educational level,
which includes the elderly with at most complete elementary
school, including the illiterate; average education, for those with
incomplete or complete high school; and high education, for the
elderly with incomplete or complete higher education.
The need for prosthesis was categorized as yes, for the need for
some kind of prosthesis, and no for the elderly without any need
for prosthesis. The use of prosthesis in edentulous was categorized as follows: teeth, the elderly who had teeth independently
of the use of partial dental prostheses, edentulous users of two
total dental prostheses and edentulous users of only one total
dental prosthesis or no total dental prosthesis users. The item
smoking was categorized into two groups, one with elderly people with no history of smoking and the other with elderly people
who currently smoke or have smoked. The health problems were
categorized into two groups, one with elderly people who reported not having or not knowing if they had health problems and
another group with elderly people who said they had a health
problem. The use of drugs was categorized into two groups, one
with elderly patients who reported using one or more drugs and
another who reported not using.

Number of
neighborhoods or
towns selected
1
2
3
6
5
17

Number of homes
selected by town
or neighborhood
39
30
29
14
6

Total number of
homes per area
39
60
87
84
30
300

This study was reviewed and approved by the Ethics Committee
of the University of Passo Fundo (UPF). All the elderly read and
signed the Free and Informed Consent Form (FICT) before participating in the study.
Statistical analysis
Data analysis was performed using the statistical package SPSS 21
(SPSS Inc., Chicago, United States). The associations between the
dependent variable and the independent variables were evaluated
by the Chi-square or Mann-Whitney tests, presented by frequency distribution. Univariate and multivariate analyzes were performed using Poisson regression with a robust variance to verify
the association between the dependent variable and the independent variables. Only those variables that presented p<0.20 in the
univariate analysis were included in the multivariate model. The
maintenance of the independent variables in the final model was
determined by the combination of p value<0.05 and analysis of
effect modifications. The multicollinearity analyzes between the
independent variables were performed, and none were observed.
RESULTS
A total of 287 elderly was interviewed and examined in 260 homes,
of the 292 homes visited. The response rate of this study was
89.04%. In 32 homes there was a refusal to participate in the study
(Figure 1). The average age of the sample was 69.30±3.52 years old,
of which 102 (35.5%) were male, and 185 (64.5%) were female.
Regarding ethnicity/skin color, 196 (68.3%) declared themselves
white, and 91 (31.7%) reported being not white. In relation to educational level, 190 (62.6%) had a low educational level, of which,
17 (5.9%) declared themselves illiterate. About 60% of the elderly
were married, while about 40% were divided into single, divorced
or widower. 76.3% of the elderly were retired. Some type of health
problem was observed in 86.4% of the elderly. Also, approximately
42% reported a history of smoking exposure (Table 2).
A total of 158 (55.1%) elderly with TMD symptoms were diagnosed, of whom 120 (41.8%) had mild TMD, 29 (10.1%),
had moderate TMD and 9 (3.2%) had severe TMD. For the
analysis of the results, 129 (44.9%) elderly were considered
without TMD, 120 (41.8%) had mild TMD, and 38 (13.3%)
had moderate/severe TMD. Age (p=0.036) and reporting of a
general health problem (p<0.001) (Table 2) were significantly
associated with TMD. Gender (p=0.392), skin color (p=0.429),
educational level (p=0.236), need for prosthesis (p=0.246) and
access to the dentist in the last 12 months (p=0.281) did not
present statistical significance with symptoms of TMD (Table 3).
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Sample calculation: 273 elderly people between 65 and 74 years old

Number of homes to visit with elderly people between 65 and 74 years old = 300

Number of homes visited with elderly people between 65 and 74 years old = 292

Total homes with elderly people between 65 and
74 years with at least one interview = 260

Total number of refusals to participate in homes
with elderly between 65 and 74 years old = 32

Total number of homes with new date to visit = 5

Reason for not participating in the study: distrust
of signing the FICT, fear of debt collection, fear
of being campaign season, mistrust in exposing
personal information and scheduled appointment
and not wanting to mark a new date

Total number of elderly people between 65
and 74 years old in the study = 287
Figure 1. Study flowchart

FICT = Free and Informed Consent Form.

Table 2. Demographic characteristics of the sample and frequency distribution of exposures in relation to the temporomandibular dysfunction
outcome among elderly individuals between 65 and 74 years old, Cruz Alta, 2016
Variables

Without TMD
(n=129; 44.9%)

Mild TMD
(n=120; 41.8%)

Moderate/severe TMD
(n=38; 13.2%)

n (%)

n (%)

n (%)

≤69

58 (45.0)

73 (60.8)

22 (57.9)

≥70

71 (55.0)

47 (39.2)

16 (42.1)

Age (years old)

0.036*

Gender

0.392*

Male

51 (39.5)

40 (33.3)

11 (28.9)

Female

78 (60.5)

80 (66.7)

27 (71.1)

Not white

46 (35.7)

34 (28.3)

11 (28.9)

White

83 (64.3)

86 (71.7)

27 (71.1)

High

77 (59.7)

88 (73.3)

25 (65.8)

Average

28 (21.7)

18 (15.0)

6 (15.8)

Low

24 (18.6)

14 (11.7)

7 (18.4)

Married

69 (53.5)

76 (63.3)

20 (52.6)

Single

15 (11.6)

10 (8.3)

6 (15.8)

Divorced

18 (14.0)

10 (8.3)

4 (10.5)

Widower

27 (20.9)

24 (20.0)

8 (21.1)

103 (79.8)

87 (72.5)

29 (76.3)

Ethnicity/skin color

0.429*

Education

0.236*

Marital status

0.587*

Retired
Yes
No
Average tooth loss (Average±SD)

p value

0.396*
26 (20.2)

33 (27.5)

9 (23.7)

18.71±8.90

20.77±7.24

19.63±8.41

Need for prosthesis

0.313#
0.246*

No

49 (38.0)

53 (44.2)

20 (52.6)

Yes

80 (62.0)

67 (55.8)

18 (47.4)
Continue...
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Table 2. Demographic characteristics of the sample and frequency distribution of exposures in relation to the temporomandibular dysfunction
outcome among elderly individuals between 65 and 74 years old, Cruz Alta, 2016 – continuação
Variables

Without TMD
(n=129; 44.9%)

Mild TMD
(n=120; 41.8%)

Moderate/severe TMD
(n=38; 13.2%)

n (%)

n (%)

n (%)

No

92 (71.3)

83 (69.2)

26 (68.4)

Yes

37 (28.7)

37 (30.8)

12 (31.6)

Edentulism

0.909*

Use of dental prosthesis in edentulous

0.573*

Teeth

92 (71.3)

83 (69.2)

26 (70.3)

Edentulous with two prostheses

34 (26.4)

31 (25.8)

8 (21.6)

3 (2.3)

6 (5.0)

3 (8.1)

Yes

66 (51.2)

55 (45.8)

14 (36.8)

No

63 (48.8)

65 (54.2)

24 (63.2)

Non-smokers

51 (39.5)

50 (41.7)

20 (52.6)

Smokers and ex-smokers

78 (60.5)

70 (58.3)

18 (47.4)

Edentulous without prosthesis or only with a prosthesis

p value

Access to the dentist in the last 12 months

0.281*

Smoking exposure

0.353*

Any health problem

0.001*

Yes

102 (79.1)

108 (90.0)

38 (100.0)

No/do not know

27 (20.9)

12 (10.0)

0 (0.0)

No/do not know

27 (20.9)

18 (15.0)

5 (13.2)

Yes

102 (79.1)

102 (85.0)

33 (86.8)

Drug use

0.355*

n = absolute value; % = relative value; * Chi-square test; # Mann-Whitney test; SD = standard deviation.

Table 3. Univariate analysis model associating exposures in relation to temporomandibular dysfunction among elderly between 65 and 74 years
old, Cruz Alta, 2016
Variables

Mild TMD
Prevalence ratio (95% CI)

p value

≤69

Ref.

0.014

≥70

0.715 (0.546 – 0.936)

Moderate/severe TMD
Prevalence ratio (95% CI)

p value

Ref.

0.165

Age (years old)
0.669 (0.379 – 1.180)

Gender
Male
Female

Ref.

0.320

1.152 (0.872 – 1.522)

Ref.

0.246

1.449 (0.774 – 2.713)

Ethnicity/skin color
Not white
White

Ref.

0.231

1.197 (0.892 – 1.608)

Ref.

0.450

1.272 (0.682 – 2.373)

Education
High

Ref.

Ref.

Average

1.062 (0.612 – 1.842)

0.830

0.782 (0.295 – 2.074)

0.620

Low

1.448 (0.932 – 2.248)

0.099

1.085 (0.520 – 2.265)

0.827

Marital status
Married

Ref.

Ref.

Single

0.763 (0.461 – 1.246)

0.294

1.271 (0.584 – 2.770)

0.546

Divorced

0.681 (0.405 – 1.147)

0.149

0.809 (0.308 – 2.127)

0.668

Widower

0.898 (0.646 – 1.249)

0.522

1.017 (0.495 – 2.091)

0.963

Yes

Ref.

0.153

Ref.

0.634

No

1.222 (0.928 – 1.607)

Retirement
1.170 (0.612 – 2.238)
Continue...
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Table 3. Univariate analysis model associating exposures in relation to temporomandibular dysfunction among elderly between 65 and 74 years
old, Cruz Alta, 2016 – continuação
Variables

Mild TMD
Prevalence ratio (95% CI)

p value

Moderate/severe TMD
Prevalence ratio (95% CI)

p value

1.017 (1.000 – 1.034)

0.051

1.010 (0.977 – 1.043)

0.563

No

Ref.

0.317

Ref.

0.109

Yes

1.140 (0.882 – 1.474)

Average tooth loss
Need for prosthesis

1.578 (0.904 – 2.755)

Edentulous
No

Ref.

Yes

1.054 (0.800 – 1.389)

0.708

Ref.

0.729

1.111 (0.612 – 2.020)

Use of dental prostheses in edentulous
Teeth

Ref.

Ref.

Edentulous with two prostheses

1.006 (0.746 – 1.355)

0.971

0.864 (0.425 – 1.758)

0.688

Edentulous without prosthesis or only with a prosthesis

1.406 (0.863 – 2.289)

0.171

2.269 (0.951 – 5.412)

0.065

Yes

Ref.

0.402

Ref.

0.127

No

1.117 (0.862 – 1.448)

Access to the dentist in the last 12 months
1.576 (0.878 – 2.830)

Smoking exposure
Non-smokers

Ref.

Smokers and ex-smokers

0.731

1.047 (0.807 – 1.358)

Ref.

0.153

1.502 (0.860 – 2.625)

Use of drugs
No/do not know

Ref.

Yes

1.250 (0.852 – 1.834)

0.254

Ref.

0.307

0.639 (0.271 – 1.508)

TMD = temporomandibular dysfunction; CI = confidence interval.

Age was significantly associated with a higher prevalence of mild
TMD. The highest age (≥70 years old) was shown to be a protective factor for mild TMD when compared to individuals without
TMD. Elderly patients between ≥70 years old had a prevalence
ratio of 28.5% lower when compared to the elderly with up to
69 years (p=0.014). None of the independent variables were significantly associated with moderate/severe TMD (Table 4).
The following variables were included in the initial multivariate model: age, education, marital status, retirement, average
dental loss, need for prosthesis and use of dental prosthesis in
edentulous. In the final model, only age and average tooth loss
remained associated with mild TMD. High age (≥70 years) has
been shown to be a protective factor against mild TMD. The
elderly with a more advanced age had a 32.6% lower prevalence
rate when compared with the elderly with up to 69 years old
(p=0.004). Dental loss has been shown to be a risk factor for

mild TMD when compared to the elderly without TMD. For
each lost tooth, the individual presented a 2.2% higher prevalence ratio (p=0.013). In this model, no statistically significant
association was observed for moderate/severe TMD.
DISCUSSION
The evaluation of TMD symptoms is important because it
makes possible the early recognition of the patients, which can
help in the prevention and/or the control of their chronicity and
possible degenerations. This is particularly important in the elderly, as this age group has been increasing in the last decades.
In addition, data from this study may assist in the planning of
public health policies.
Some symptom of TMD was detected in 158 (55.1%) elderly. The results of this study demonstrated a high prevalence of

Table 4. Multivariate analysis model associating exposures in relation to temporomandibular dysfunction among elderly between 65-74 years
old, Cruz Alta, 2016
Variables

Mild TMD
Prevalence ratio (95% CI)

p-value

Moderate/severe TMD
Prevalence ratio (95% CI)

p-value

≤69

Ref.

0.004

Ref.

0.121

≥70

0.674 (0.516 – 0.881)

Age (years)

Average tooth loss

1.022 (1.004 – 1.039)

TMD = temporomandibular dysfunction; CI = confidence interval.
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0.638 (0.361 – 1.125)
0.013

1.015 (0.983 – 1.048)

0.375
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TMD symptoms and had similar characteristics to other studies that used FAI, both in home-based studies11,15 and in others
developed in universities or coexistence centers19,20,33, in which
there is a prevalence around 50%, regardless of severity. Likewise, cross-sectional studies using other tools and/or clinical exams also reported similar prevalences20,22,34-36. In general, regardless of the study design and tools used, the prevalence of TMD
was high among the elderly.
Epidemiological studies have indicated a high prevalence of
TMD. However, it is estimated that the number of people who
really need some kind of treatment turn around 10 to 15%.
This percentage generally includes those with moderate/severe
TMD symptoms7,17. In this study, the prevalence of moderate/
severe TMD symptoms was 13.3%. These results are similar to
other studies, regardless of the tool used15,19,22. These individuals should be in some kind of treatment with the objective
of reducing pain, increasing joint amplitude, preventing new
lesions, reducing morbidities and improving QoL37,38. Poor
oral health conditions are among the main causes of TMD. In
this study, tooth loss was associated with a higher risk of mild
TMD. In fact, some studies confirm that the loss of natural
teeth has been considered as one of the main risk factors for
TMD24,25,39, since several oral problems are directly related to
the lack of natural teeth. Data from the last national survey
showed that the elderly between 65 and 74 years old had an
average of 25.29 lost teeth and a prevalence of 54% of edentulism23. In addition, the majority of Brazilian elderly still need
rehabilitation with some type of prosthesis40. Although there
was no statistically significant association with TMD, the need
for a prosthesis is a direct result of dental losses, and probably
one of the factors associated with TMD.
Likewise, age was statistically associated with the prevalence of
TMD symptoms. Being ≥70 years old was a protective factor
for mild TMD. These results were similar to other investigations
that associated older age as a protective factor for TMD19,22.
With regard to age, it is believed that older people tend to develop better resilience in SS, adapting to the changes resulting
from aging5,41. Moreover, in the course of the aging process, the
elderly, for the most part, tend to conform to the deterioration
of their health and, therefore, believe that oral problems are an
unavoidable consequence of aging4,42. In this study, only elderly
individuals between 65 and 74 years old were included, based
on the criteria recommended by the WHO for epidemiological
studies on oral health29. This strategy is recommended, as it allows comparisons between several studies, in addition to making
sampling strategy viable.
In contrast, this study found no statistically significant association between gender and TMD symptoms. These results were
similar to those of other studies that found that gender differences in relation to TMD were not as important for the older
age groups24,43. Some studies have associated educational level
and income with TMD11,14, although the educational level has
not been associated with TMD in this study. However, tooth
loss can be used as a proxy for educational level and income. It is
important to consider that education and income are among the
main determinants of tooth loss.
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Regarding the socioeconomic determinants, the low educational
level of the elderly in the city of Cruz Alta should be highlighted. The average number of men and women, average white and
non-white individuals, and educational level of the elderly in this
study are similar to those observed in the last national census for
that city30. Also, the examiners were trained to collect the data in
order to comply with a standard.
Regarding FAI17, the literature has shown some advantages,
among them, simplicity for perception-based assessment,
shorter application time, lower cost, and useful for use in
epidemiological studies involving large populations 18. The
FAI is not a diagnostic tool, it is used to perform a TMD
screening, allowing to classify the individual still at an early
stage, as having symptoms compatible with TMD. On the
other hand, this research presented some limitations. The
first one refers to the transversal design, which does not allow to evaluate the temporality of the associations between
TMD and the exploratory variables. In addition, the signs
and symptoms of TMD and the mental responsiveness of
the elderly were not clinically evaluated. Despite the limitations, the study design allows the generalization of data for
comparisons with other home-based studies with a representative sample.
The interest in knowing the prevalence of TMD in the elderly population has been increasing, mainly in the last decades.
This is because DTM plays an important role in the occurrence
of OFP and in the incapacitation of daily activities6. Although
the literature provides several epidemiological studies, there is
no consensus as to its prevalence and its risk factors. These differences in prevalence can be caused by the design of the studies,
by the heterogeneity of the diagnostic methods, by the lack of
representativeness of the samples, among other reasons15,16. In
any case, one of the important aspects of this work is the better
understanding of the relationship between aging and oral health,
especially in relation to TMD.
CONCLUSION
In this study, there was a high prevalence of TMD symptoms,
predominantly mild. Age and dental losses were associated with
TMD. The results suggest the need for improvement in the oral
health conditions of the elderly and show the importance of further epidemiological studies on the prevalence of TMD in this
population.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: To evaluate the prevalence and factors associated with neuropathic pain in cancer
patients
METHODS: A prospective cross-sectional study conducted
from August 2016 to July 2017, with 267 cancer patients above
18 years of age, with pain. Diabetic patients and patients with
previous chronic pain unrelated to the current neoplasia were
excluded. The demographic and disease information was obtained from the medical records and directly with the patient.
The Douleur Neuropathique en 4 questions questionnaire and
the numeric pain scale were later applied.
RESULTS: The prevalence of neuropathic pain in the study
population was 53%. The average age of patients was 55.3 years.
Of the 267 patients, 76% were female. There was no significant
difference in the occurrence of neuropathic pain among gender,
age, histological type of cancer and type of treatment. Of the
patients, 35.5% who underwent chemotherapy had neuropathic
pain, and there was no statistical difference between the types
of chemotherapy performed. Twenty-four patients who reported
pain at the radiotherapy site were diagnosed with neuropathic
pain. Of the total, 63 patients who reported pain at the surgical site, 36 were classified with neuropathic pain. An increasing
trend of neuropathic pain was observed when treatments were
associated. The intensity of this pain was reported as moderate
to severe by the majority of patients in the various types of treatment: chemotherapy, radiotherapy, and surgery.
CONCLUSION: When compared to other studies, a high prevalence of neuropathic pain was observed in more than half of the
patients evaluated.
Keywords: Chemotherapy, Douleur Neuropathique en 4 questions, Neuropathic pain, Oncologic pain, Pain.

JUSTIFICATIVA E OBJETIVOS: Avaliar a prevalência e os
fatores associados à dor neuropática em pacientes oncológicos.
MÉTODOS: Estudo transversal prospectivo realizado no período de agosto de 2016 a julho de 2017. Participaram 267 pacientes
oncológicos maiores de 18 anos que apresentavam dor, e excluídos os pacientes diabéticos e portadores de dor crônica pregressa
sem relação com a neoplasia atual. Foram obtidas informações
demográficas e sobre a doença no prontuário e diretamente com
o paciente. Posteriormente foi aplicado o questionário Douleur
Neuropathique en 4 questions e a escala numérica da dor.
RESULTADOS: A prevalência da dor neuropática na população
de estudo foi de 53%. A idade média dos pacientes foi 55,3 anos.
Dos 267 pacientes, 76% eram do sexo feminino. Não houve
diferença significativa de ocorrência de dor neuropática entre os
sexos, idade, tipo histológico do câncer e o tipo de tratamento.
Dos pacientes, 35,5% que realizaram quimioterapia tinham dor
neuropática, não havendo diferença estatística entre os tipos de
quimioterapia realizada. Vinte e quatro pacientes que referiam dor
no local do tratamento radioterápico apresentaram o diagnóstico de dor neuropática. Do total, 63 pacientes que referiam dor
na área cirúrgica, 36 foram classificados com dor neuropática.
Observou-se tendência crescente de dor neuropática quando os
tratamentos foram associados. A intensidade dessa dor foi referida
como moderada a intensa pela maioria dos pacientes nos diversos
tipos de tratamento: quimioterapia, radioterapia e cirurgia.
CONCLUSÃO: Quando comparada a outros estudos, foi observada alta prevalência de dor neuropática, em mais da metade dos
pacientes avaliados
Descritores: Dor, Dor neuropática, Dor oncológica, Douleur
Neuropathique en 4 questions Questionnaire, Quimioterapia.
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INTRODUCTION
Pain is one of the symptoms most feared by cancer patients. Pain can
be secondary to a tumor, to metastases and courses of treatment carried out1,2. From the physiopathological standpoint, it can be considered nociceptive, neuropathic, or mixed3. Neuropathic pain (NP) can
be defined as any pain that arises as a direct consequence of a lesion, or
of other disorders that affect the somatosensory system4. Neuropathic
pain (NP) occurs in between 7 and 8% of the oncologic population5,6.
However, the lack of awareness of this theme, and of appropriate
methods for the appraisal of NP, among medical professionals are a
factor that contributes to the underdiagnosis of this specific ailment1,4.
In a recent meta-analysis, diagnostic tests were used for identification
of cases of NP, and a prevalence rate of 31% was found7.
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Turning now to the causes that could bring about the occurrence of
NP among patients living with cancer, we can include surgical treatment, due to the lesions to sensitive fibers of the skin, together with
local inflammation, thereby bringing about a sensitization of the neurons8,9. Chemotherapy may also lead to peripheral neuropathy due to
metabolic changes, as also structural and self-immune changes, that
cause axonal lesions on the peripheral nerves, especially those in more
distal locations9,10. With regard to radiotherapy, this intervention promotes neuronal lesions due to inflammatory and fibrogenic processes,
together with vascular changes that cause ischaemia8. In addition, NP
may result from the direct invasion of the nerve fibers by the tumour7.
The diagnosis of NP is based on the patient’s clinical history and a
detailed physical examination, together with other methods such as
neuroimaging and electroneuromyography11. As pain is an individual and subjective entity, with no pathognomonic signs or symptoms for NP, we recommend the association with auxiliary screening instruments, such as the Douleur Neuropathique en 4 questions
questionnaire (DN-4), to establish a difference between nociceptive
pain and neuropathic pain11,12.
The DN-4 questionnaire can indeed identify NP11-13 through objective questions, related to the characteristics of the pain, associated
symptoms, and a simplified physical examination, directing the appropriate treatment for this illness10. However, these screening instruments should not be used alone as a criterion for diagnosis, as they are
no replacement for a detailed clinical appraisal12.
Due to the rising number of people living with cancer, together with
the greater survival time of these patients, in addition to the scientific
and technological advances7, the present study has sought to identify
the prevalence of NP and its associated factors in cancer patients.
METHODS
A cross-sectional prospective observational study was carried out in
the Oncology Sector of the Barão de Lucena Hospital and at the ‘Professor Fernando Figueira’ Institute of Integral Medicine (IMIP), both
in the city of Recife, State of Pernambuco, Brazil, between August
2016 and July 2017. All participants signed the Free and Informed
Consent Form (FICT).
Considering the lack of agreement in information regarding the
occurrence of NP among the oncologic population, the size of the
sample was calculated making use of a conservative formula corresponding to a 95% level of confidence (n=1.962 x 0.25/E2, where E
refers to the margin of error as adopted). In this study, a margin of
6% was adopted. This means that the sample size was 267 patients.
The study included patients with cancer, aged over 18, who showed
signs of pain; on the other hand, diabetic patients and people living
with previous chronic pain without any connection to the current
neoplasm were excluded from the study.
Based on the information obtained in the medical records and that
supplied directly by the patient, first, a questionnaire was completed, for appraisal of the demographical data and to get information
about the histological type of cancer and its treatment. Next, we
observed to see if the pain as alleged by the patient was or was not
related to the site of the medical interventions as performed, including surgical procedures and radiotherapy, or if the pain was in limbs
associated to the effects of chemotherapy. Next, for each positive
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response regarding pain, the DN-4 questionnaire was then applied
to identify the presence of NP. Finally, the study used the numeric
pain scale, to assess the intensity of pain in each region where the
patient mentioned the symptom. The patient was asked to make
a numeric assessment of the intensity of pain, using the Numeric
Rating Scale (NRS), on a scale from zero to 10. For the purpose of
statistical analysis, the pain was then considered either mild (1 to 3),
moderate (4 to 7) or severe (8 to 10).
The DN-4 questionnaire is an auxiliary instrument to distinguish NP
from other types of pain. It is validated for the Portuguese language
and shows high sensitivity, specificity, and positive predictive precision. This questionnaire has 10 items regarding the characteristics of
non-nociceptive pain: 7 questions about the symptoms and the characteristics of the pain, and 3 related to the physical examination. A
score of 4 points or more backs up the diagnosis of NP.
With regard to the symptoms, the subjects were asked about the presence of burning, a sensation of painful cold, thermal shock, numbness, ‘pins and needles’, tingling, and itching. In the physical examination, touch sensitivity was assessed with the use of cotton pads,
while sensitivity to pain was evaluated with a sharp instrument. The
presence of pain was also assessed by brushing the painful area. One
point was given for each positive response, while no points were assigned for a negative response.
This study had the approval of the Research Ethics Committee of the
School of Health of Pernambuco (CAEE: 57436116.2.0000.5569).
Statistical analysis
Frequency distribution tables were compiled for the different variables, which were duly categorised and coded. The categorical data
were summarised using absolute and relative frequencies; numerical
data such as age were defined using the arithmetic mean and the standard deviation. Proportions were compared between groups using
Pearson’s Chi-square test (χ2), or the Chi-square test for trends. The
comparison of the mean ages between the groups of patients with and
without NP was carried out using Student’s t-test for independent
samples. In all tests, a level of significance of 0.05 was used. The statistical analysis was carried out using the Stata software, version 12.1 SE.
RESULTS
The occurrence of NP within the population studied was 53.3%
(CI95%: 46.6% to 59.65%). The sample here considered had a mean
age of 55.3±12.6 years. When analyzing those patients identified as
having symptoms of NP, there was no statistical association between
this pain and gender, age, or the histological type of cancer (Table 1).
Considering the courses of treatment as implemented, we see that, out
of the 238 patients in the sample, 228 had chemotherapy, 77 radiotherapies, and 145 surgeries. It is also important to mention that many patients had more than one treatment for their oncological disease. Studying NP and its association with the treatments carried out, we see no
association between the type of treatment (chemotherapy, radiotherapy
or surgery) and the presence and intensity of NP (Table 2).
Out of the 228 patients who underwent chemotherapy, 121 (53.7%)
reported pain in the extremities. This pain was identified as NP in 81
of the patients with pain in the extremities, of whom 50.62% had
NP in upper and lower limbs at the same time. Here it is important
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Table 1. Relationship between the type of cancer, gender, and age with the presence of neuropathic pain
Neuropathic pain
Types of cancer
Breast

p-value

Yes
n (%)

No
n (%)

60 (61.9)

37 (38.1)

Prostate

5 (38.5)

8 (61.5)

Gastrointestinal tract

32 (50.8)

31 (49.2)

Ovary

6 (42.9)

8 (57.1)

Uterus

8 (53.3)

7 (46.7)

0.158

Haematological neoplasm

8 (61.5)

5 (38.5)

Lung

3 (23.1)

10 (76.9)

Others

4 (40.0)

6 (60.0)

Male

28 (49.1)

29 (50,9)

Female

98 (54.1)

83 (45,9)

NP

n

Mean (SD)

Yes

44

53.3 (12.0)

No

50

55.4 (12.3)

Gender

Age

0.560

0.91

Table 2. Association between treatments as performed and the presence and intensity of neuropathic pain
Treatment

Reported pain
n

n (%)

NP

p-value

Pain intensity

p-value

Yes

No

Mild

Moderate

Severe

n (%)

n (%)

n (%)

n (%)

n (%)

Radiotherapy

77

40(52)

24(31.1)

16(20.7)

Surgery

145

63(43)

36(24.8)

27(18.6)

Chemotherapy

228

121(53.07)

81(35.5)

40(17.5)

0.389

NP at site of radiation

5 (20.8)

13(54.2)

6 (25,0)

NP at site of surgery

10 (27.8)

18(50.0)

8 (22,2)

NP in limbs

15 (18.5)

48(59.3)

18 (22,2)

Upper limbs only

0(-)

12(75.0)

4 (25,0)

Lower limbs only

9 (37.5)

9(37.5)

6 (25,0)

Both

6 (14.6)

27(65.9)

8 (19,5)

0.831

NP = Neuropathic pain.

to stress that 29.73% (24) of the patients identified as living with NP
only had pain in the upper limbs, while 19.75% (16) only had pain in
the lower limbs. The intensity of NP in the extremities was reported as
being mild by 18.5% of the participants; as moderate by 59.3%; and
as severe by the remaining 22.2% (Table 2). There was no statistical
difference in relation to the association between the type of chemotherapy used and the presence of peripheral pain (Table 3).
Table 3. Association between the type of chemotherapy and the occurrence of neuropathic pain
Neuropathic pain
Type of chemotherapy

Yes
n (%)

n (%)

11(25)

33(75)

Adjuvant

38(41.3)

54(58.7)

Palliative

32(34.8)

60(65.2)

Neoadjuvant

p-value

No

0.174

Out of the 77 patients who mentioned pain at the site of the radiotherapy treatment, 24 (31.1%) of the total showed symptoms of NP.
This pain was considered moderate or severe by more than two-thirds

of the patients (Table 2). It is also worth pointing out that 13 of the
patients also had surgery in the same region.
Regarding surgical procedure, out of the 145 patients who had surgery, we see that that 63 (43%) complained of pain. On applying
the DN-4 questionnaire to these patients, the pain was considered
neuropathic in 36 of the participants, corresponding to 24.8% of
the total number of patients who underwent surgery. Analysing the
intensity of the pain considered as neuropathic, we see that most
patients reported this symptom as being moderate to severe, in the
region as appraised (Table 2).
When we considered the patients who had only one course of treatment for the basic illness, we saw that, out of the two patients who
received only the radiotherapy, only one was identified as being a
bearer of NP at the location of radiation. With regard to surgery,
four participants were subjected only to this type of treatment, and
three showed symptoms of NP when the DN-4 was applied. Out of
all patients studied, a mere 68 were subjected only to chemotherapy,
and 20 obtained a point score of over four on the application of
the DN-4, thus identifying the presence of pain with neuropathic
characteristics.
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With the association of the different treatments for cancer (chemotherapy, radiotherapy, and surgery), there was a significant improvement in
the percentage of patients showing symptoms of NP (Table 4).
Table 4. Association between the number of treatments carried out
and the presence of neuropathic pain
Neuropathic pain
Number of treatments
received

Yes

p-value

No

n (%)

n (%)

1

24 (32.4)

50 (67.6)

2

64 (55.7)

51 (44.3)

3

38 (77.6)

11 (22.4)

Total

126 (52.9)

112 (47.1)

<0.001

DISCUSSION
In this study, the occurrence of NP in adults with the oncologic
disease was 53%. This result was higher than that found in a recent
meta-analysis that observed a prevalence of NP in 31.45% of cases7, and in the study by Oosterling, Boveldt and Verhagen15 which,
on using the DN-4 questionnaire, identified a prevalence of 19%
for NP. This difference found in the present study can be explained
by the fact that only DN-4 was used as a method of screening.
An additional fact that would justify the high occurrence of NP
is difficulty, of the population studied, to gain access to diagnostic
services and therapeutic interventions within a reasonable period,
as mentioned by another author7 who found, among patients undergoing palliative care, a rate of occurrence of NP higher than
that for patients in outpatient wards. It is also reported that the
tardy commencement of treatment for cancer may increase this
prevalence16, as the occurrence of NP is related to more advanced
stages of oncologic disease6,8.
Another result is that approximately two-thirds of the included
patients were females and this data is in agreement with the high
percentage of cancer of the breast of the sample8.
However, the current results have not found a significant statistical association between the presence of this symptom and gender, and neither between the presence of the symptom and different age brackets.
This study did not see any association between NP and the types
of treatments performed, different from other studies that suggested a greater association of neuropathic harm for those people
subjected to chemotherapy8,15. However, there was no appraisal of
the chemotherapy schemes that knowingly affect the risk of dysfunction of the central nervous system6,8,10. One important datum
found was that those patients who had a greater number of interventions (chemotherapy, radiotherapy, and surgery) had a significantly larger proportion of symptoms characteristic of NP. This
result shows that the combination of interventions could indeed
increase the risk of development of NP8,16-18.
It is well known that the appearance of peripheral neuropathy, induced by chemotherapy, is affected by the dose, the cumulative
effect, and by the class of chemotherapeutic agent used, especially
when the chemical used in chemotherapy is an alkaloid, a taxane, or
a platinum complex8,10,15-17. In the present study, these variables were
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not assessed, and this could explain the lack of a significant difference in researching the association between NP and chemotherapy.
Out of the patients who had chemotherapy, more than a third
showed symptoms compatible with a diagnosis of NP. The results
were similar to those reported by other authors8,10. The presence of
NP on both extremities took place in more than half those subjected to chemotherapy. Regarding the intensity of NP, over 70%
considered the pain moderate or severe. It is well known that chemotherapy can lead to neuronal dysfunction, due to mitochondrial toxicity, with the increase in TRPV1, changes to the n-methyl
d-aspartate receptor, among other signs. These changes are part of
the very genesis of peripheral NP18.
With regard to the occurrence of NP at the site of radiotherapy,
31.1% of patients who underwent this treatment were identified as
having these symptoms. This result was higher than that described
in another study, where the prevalence was between 10 and 15%8.
This pain was considered moderate or severe by the large majority
of the patients. Once again, it is worth remembering that there was
the overlap of different treatments performed (54.1% of these patients also had surgery), explaining the occurrence of NP and even
the pain intensity as reported by the patients. Hence, the overlap of
these two treatments made it impossible to distinguish whether the
NP was a result of the radiotherapy or the surgery. The most likely
hypothesis was that it resulted from both courses of treatment.
Regarding the surgery, the frequency of NP at the site of surgery
was 24.8%, which agrees with the results found in other studies5,6,8. NP was considered severe by over half the patients. This can
be explained by the fact that most patients who had surgery also
had other treatment for the oncological disease, especially radiotherapy, as in the case of breast and prostate tumors.
Concerning the DN-4 questionnaire in its recent French revision,
the Portuguese version was the most satisfactory among all the
versions in languages other than French11. It is a questionnaire for
the screening of NP10, easy and quick to use, this being the reason
for its use in this study13.
Despite the important results about the prevalence of NP among
cancer patients, this study has some limitations. The first is that
NP was assessed using only one instrument, the DN-4 questionnaire. The second is that the patients excluded, namely those with
diabetes mellitus (DM) and bearers of chronic pain, could have
pain secondary to the cancer pain and/or to the treatments used.
Finally, the most important limitation is that it did not study the
class of chemotherapy substances, quantifying the number of cycles to which the patients were subjected, and the time that elapsed
between the start of treatment and the appearance of pain symptoms.
CONCLUSION
In this academic paper, we observed a high occurrence of NP,
which was reported as moderate or severe by the majority of
those interviewed.
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ABSTRACT
BACKGROUND AND OBJECTIVES: The search for healthcare services for the treatment of temporomandibular disorders
and orofacial pain has increased in the last decades due to the
higher access to information and demand for treatment. The objective of this study was to analyze the profile of the service of
caring for patients with temporomandibular disorders and orofacial pain of a university service over 10 years.
METHODS: The quantitative data on temporomandibular disorders and orofacial pain care were collected from the School of
Dentistry of Ribeirão Preto, from the Sistema de Informatização de
Clínicas Odontológicas da Universidade de São Paulo (ROMEU)
for a period of 10 years (2006 to 2016). The data included the
total of patients assisted, discharges, absences, referrals to other
disciplines, occlusal splints, self-management orientations, speech
therapy and physiotherapy, low-intensity laser therapy sessions
and electromyography tests. The data were descriptively analyzed.
RESULTS: There was an increase in the number of patients
assisted over the years, in addition to an increase in discharges
and reduction of referrals to other disciplines. There was also
increased use of pain education procedures and in the number of
speech therapy and physiotherapy provided. The occlusal splints
followed the increase in the number of patients assisted.
CONCLUSION: Over 10 years there was an increase in the
number of patients assisted, an increasing appreciation of the
practices directed at pain education, self-management orientations, and multidisciplinary action. Also, the occlusal splint was
shown to be a therapeutic option still widely used in dentistry.
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RESUMO
JUSTIFICATIVA E OBJETIVOS: A busca por serviços de
atendimento a pacientes com disfunção temporomandibular e
dor orofacial tem crescido nas últimas décadas em função do
maior acesso à informação e maior demanda por tratamento. O
objetivo deste estudo foi analisar o perfil de atendimento a pacientes com disfunção temporomandibular e dor orofacial de um
serviço universitário ao longo de 10 anos.
MÉTODOS: Foram coletados dados quantitativos do atendimento de disfunção temporomandibular e dor orofacial da Faculdade de Odontologia de Ribeirão Preto a partir do Sistema de
Informatização de Clínicas Odontológicas da Universidade de
São Paulo (ROMEU) relativos a um período de 10 anos (2006
a 2016): total de pacientes atendidos, altas, faltas, encaminhamentos para outras disciplinas, placas oclusais, orientações de
automanejo, terapias fonoaudiológica e fisioterapêutica, sessões
de laserterapia de baixa intensidade e exames de eletromiografia.
Os dados foram analisados de forma descritiva.
RESULTADOS: Houve um aumento no número de pacientes
atendidos ao longo dos anos, além de um aumento das altas e redução de encaminhamentos para outras disciplinas. Foi também
verificado um aumento crescente dos procedimentos de educação em dor e do número de atendimentos fonoaudiológicos e
fisioterapêuticos. As placas oclusais acompanharam o aumento
de atendimentos.
CONCLUSÃO: Ao longo de 10 anos houve um aumento de
atendimentos, uma crescente valorização de práticas voltadas
para educação em dor, orientações de automanuseio e atuação
multidisciplinar, além disso a placa oclusal se mostrou uma opção terapêutica ainda bastante utilizada na odontologia.
Descritores: Dor orofacial, Serviços de saúde, Síndrome da disfunção da articulação temporomandibular.
INTRODUCTION
The term temporomandibular disorder (TMD) represents a heterogeneous set of musculoskeletal alterations of which its most
common subtypes include painful disorders, such as myofascial
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pain and arthralgia, internal derangements, and degenerative
disorders of the temporomandibular joints (TMJ). The medical
condition also considers the impact of chronic pain on the person’s life, relating the psychological factors, such as depression,
and the psychosocial ones, as damages in the daily life activities
and tendency to drugs abuse1.
The “cause-effect” relation with the TMD is yet to be learned,
but the predisposing and maintenance factors, as well as the
worsening and improvement factors, are already known. For
each patient, the different factors are like the pieces of a jigsaw
puzzle that when you manage to assemble it, often with the contribution of complementary tests, you can find the diagnosis,
thus allowing the choice of the related treatment modalities.
Formerly, the diagnosis hypotheses were primarily based on biomechanical aspects that involved the relationship between dental
occlusion and the anatomical and physiological position of the
TMJ2,3. Consequently, the treatments were proposed aiming the
decrease of the occlusal impact on the TMJ’s functioning and
the related structures since it was believed that this was the main
“remedy” for the painful TMD4.
There is currently a consensus that the conservative and reversible
treatments are the best choice in the first instance since the painful TMD is a clinical condition with fluctuation characteristics
and spontaneous remission of signs and symptoms. Within this
perspective, therapeutic modalities such as interocclusal stabilization splint, mandibular exercises, physiotherapy, pharmacological therapy, orofacial myofunctional therapy, pain education,
and self-handling guidance are effective choices in the reduction
of the painful symptom and mandibular mobility improvement,
with proven scientific evidence5.
When considering the presence of different factors associated to
the TMD, the TMJ Occlusion and Disorders Service (SODAT),
a place that gathers data for this research, integrates the connection of education and research with the society, encompassing
multi-professional areas such as dentistry, speech therapy, physiotherapy, psychology, among others.
The investigation of the public services attendance towards the
TMD and orofacial pain (OP) area has been gaining importance
over the last years due to a high incidence in the population, besides
the impact on the life quality and expenses related to lost workdays
and the treatment for these patients6. Also, the evaluation of these
services targeted on handling the OPs significantly contributes to
a better understanding of the epidemiological characteristics and
for the planning of teaching and care strategies aimed at higher
effectiveness in the control of the signs and symptoms6-8.
The purpose of this study was to demonstrate the attendance
profile of TMD and OP patients of a university service throughout ten years to understand the changes in the practice of care
according to a historical series.
METHODS
Retrospective, longitudinal, descriptive study. The quantitative
data was collected from the Dental Clinics Computerization
System of the University of São Paulo (ROMEU) regarding a
10-year period (2006-2016). The procedures performed in the
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undergraduate, graduate, and extension practices are systematically entered ROMEU in order to allow the evaluation and the
health actions planning.
The data analyzed in this study was computed per year to verify
trends of the service during the ten years evaluated. The absolute
data related to the following were collected:
• Total number of first consultations, which represents the patients’ access to the service; each patient, with a specific medical
history, was computed only once a year, that is, only the first
consultation was accounted for and not the return visits. Besides,
throughout the years, while the patients attended the service,
they were not accounted for as new patients, since the purpose
of this analysis was to verify the Primary Care patients’ access to
this secondary care service;
• Missed appointments, i.e., the absences with or without justification for the return visit days, which represents the service
attendance;
• Total and partial discharges, which refer to the completion of
the treatment and represent the resolving capacity of the cases
through this service;
• Referral to other disciplines that may have occurred in different times of the treatment, in the beginning, when the patient’s
need for care was not compatible with the purpose of the service
that suggests an inappropriate referral from the dental surgeon
of the Primary Care. Also, during and after the treatment, which
indicates a complementary need for dental care and related areas;
• Number of interocclusal stabilization splint made throughout
the year;
• Self-handling guidance, which represents home care strategies
performed by the own patient with the purpose of learning,
changing the behavior, and relief of the painful condition;
• Physiotherapy sessions, including the low-level laser therapy
application procedures, transcutaneous electrical nerve stimulation (TENS), ultrasound, and manual therapies;
• Speech therapy sessions that included the orofacial myofunctional therapy procedures;
• Surface electromyography examinations of the masseter and
anterior temporal muscles with the purpose of complementing
the muscular assessment in research protocols developed by this
teaching institution.
The choice of the analyzed variables aimed at including the purpose of analyzing the TMD and OP service profile, in accordance
with the information provided in the computerized system used
in this teaching and care institution. It is worth noting that this
study did not use the information included in the patient’s medical history; therefore, the detailed information was not analyzed,
such as the types of diagnosis found.
Statistical analysis
The quantitative character data, collected from the “ROMEU”
computerized system, was organized in Excel spreadsheets as absolute variables, year by year (2006-2016). The descriptive analysis of the data was performed through the count according to
the categories of procedures already described. From the result of
this data compilation, scatter plots were elaborated for the analysis of the historical series in each procedure category.
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RESULTS
Throughout the ten years that were evaluated, it is possible to
observe an increase in the total number of registrations of patient’s access to the service (total of first consultations), primarily as of 2012, with a continuous growth up to 2016. The
number of discharges has also increased over time, data that
is compatible with the rise in the total of first consultations.
Yet, the number of absences, despite representing a slight escalation as of 2011, did not present such evident growth as the

data previously described. Inversely to the others, the number
of referrals to other disciplines has gradually decreased in the
assessed years (Figure 1).
Regarding the treatment modalities, an increase of registrations
for the interocclusal stabilization splint installation was observed, becoming more evident as of 2012 and at its maximum
values in 2016. Likewise, the self-handling guidance has equally
shown a constant increase in this analyzed historical series, with
this growth starting in 2010 and maximum values also in 2016
(Figure 2).
Number of discharges in attendance

Number of patients

Number of discharges

Total of patients attended

Number of referrals to other areas

Number of referrals

Number of absences

Number of absences in attendance

Figure 1. Total of first consultations, the absence of patients in services, number of discharges from the treatment, and referral to other disciplines throughout the ten evaluated years

Occlusion splints

Self-handling guidance

Figure 2. Total number of interocclusal stabilization splints and self-handling guidance over the ten evaluated years
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The number of attendances regarding the speech therapy and
physiotherapy sessions has fluctuated throughout the years due
to the variation in the availability of the professionals in the area
of the service, which happens at a dental school. The surface electromyography examinations have also fluctuated over time due
to the occurrence of researches involving this complementary examination of the muscular activity. It is relevant to consider that
the TMD and OP attendance services that were analyzed occur
concomitantly with the development of scientific researches, justifying such fluctuations. Besides, the surface electromyography,
over time, started to be used as a complementary information
source and not as a TMD diagnosis method (Table 1).
Table 1. The quantity of procedures records performed during the ten
evaluated years
Years

Low-level
laser
therapy

Physiotherapy

Surface
electromyography
examinations

Speech
therapy

2006

111

111

118

174

2007

276

278

20

79

2008

108

108

5

222

2009

164

166

93

373

2010

219

221

55

368

2011

106

106

8

82

2012

118

118

18

159

2013

442

484

63

531

2014

266

294

89

470

2015

192

194

67

502

2016

162

192

84

327

DISCUSSION
The TMJ Occlusion and Disorders Service exists for more than
25 years at FORP/USP, and over time the scientific development
ended up shaping its characteristics. Even before its formalized
existence, there was the concern of diagnosing the pains, the biomechanical and functional alterations of patients referred to the
occlusion area so that a treatment could be planned to include
their complaints. Due to its own historical trajectory as a dental discipline, the occlusion perception that people used to have
about the TMD treatment envisioned providing ideal and possible biomechanics of the stomatognathic system for each case.
Dental occlusion and the TMJ were considered as the key players
in the “healing”2-4 scenario and the orofacial myofunctional rehabilitation as a stability factor of the stomatognathic system9.
In the performed retrospective analysis, the total number of attended patients increased over time. The systematization of the
computerized registries is accredited to this variation, especially
as of 2012. The number of patients’ absences in consultations
follows the same line of reasoning. There is a false impression
that patients were more absent in the long run, but this number
was actually higher over the last years due to the greater consistency of registrations. And the number of discharges has also
increased for the same reason. But the number of referrals to other disciplines has diminished. The interpretation carried out is
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that the attendance demand has been a lot more directed by the
Primary Care services; therefore, there is less need for rerouting
to other specialties, and the referrals end up limited to the cases
with combined treatment needs in other areas of health care.
Regarding the treatment modalities, the increase in the number
of installations of the occlusion splints was also attributed to the
systemization of these computerized records of procedures and
attendances. The rise in the number of self-handling guidance
to TMD and OP patients was seen as real, because they started to be employed more consistently as an effective treatment
technique as of 2012, with validity and effectiveness expressed
in literature10,11.
Moura et al.6 performed a retrospective analysis of medical histories of patients treated in a TMD service from a Brazilian public
university, and they obtained similar results. The most adopted treatments were the occlusal splint (27.6%) and counseling
(22.6%). Likewise, the authors have found a low number of referrals to other TMD-related disciplines, supporting this study’s
results that found a reduction of these referrals over the years.
This fact may indicate higher assertiveness and knowledge of the
Primary Care dental surgeons in diagnosing, referring these patients to TMD and OP specialized centers, generating a lower
number of improper referrals.
Some patients seek the service looking for an occlusion splint because they were oriented by the dentist of the Primary Care that
this would be the carried-out treatment, or due to media information. A study performed in 2015 investigated the knowledge
on the diagnosis and handling of TMD in a relevant dentists’
sample according to years after their graduation. The authors
found that for the majority of the researched people, the occlusion splint is the most well-established treatment option within
dentistry and the most used one, with the additional handling
options for the TMD being less mentioned. Besides, the longer
the graduated time, the action of these dentists8 was more towards occlusion practices. Such information is compatible with
the results of this study since they highlight that despite the new
TMD control possibilities that have been appearing in the dental
area, the occlusion splint is a therapy still widely used. However,
the self-handling guidance and control of triggering and worsening factors have been increasing over time (Figure 2), highlighting a broader understanding regarding pathophysiology,
comorbidities and emotional factors associated with the TMD.
According to Michelotti et at.12, in a short period, the guidance
regarding the pain condition and self-handling are more effective than the occlusion splint, delivered without any guidance, in
the reduction of spontaneous muscular pain in TMD patients.
Therefore, literature already signs that only using the inter-occlusion devices do not seem to be the option with the best value
for money.
The multidisciplinary acting involving physiotherapy and speech
therapy, albeit depending on the annual fluctuations concerning
the difficulties related to the demand of professionals acting in
the OP area, is of great importance and shows a growth tendency
over the last 10 years, which highlights a change in the dental
practice and in the models of chronic pain care. The dentist, a
professional historically graduated for an isolated and secluded
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acting in his practice, finds, in the TMD and the OP, an area in
which is impossible to work in a technical and isolated manner,
since these conditions extrapolate the oral territory and require
clinical reasoning along with professionals from other areas.
This multidisciplinary experience has been strengthening year
after year in this service. The demand of patients with TMD to
correlated areas such as physiotherapy and speech therapy happens
mainly due to the referrals and requests from the dentists involved,
who realize during the clinical evaluation the necessity of handling
the functional aspects that may be related to the TMD and OP13,14
medical condition. The convergence of triggers to the trigeminal
nucleus and the functional overload, whether it is in the stomatognathic system or the cervical region, justify the importance of these
professionals in the attendance team15.
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Prevalence of low back pain and associated factors among physiotherapy
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Precise estimates about
the prevalence of low back pain in college students, especially
in physiotherapy students, are necessary to evaluate their development landscape, producing global health indicators for the
investigated group and preventing habits that can accelerate the
generation of the pain incapacitation process. Therefore, this
study aimed to analyze the factors associated with low back pain
in physiotherapy students.
METHODS: A total of 410 undergraduate students were surveyed, answering questionnaires relating to socio-demographic
data, health aspects, lifestyle and the Nordic Questionnaire for
Musculoskeletal Symptoms to determine the presence of low
back pain.
RESULTS: The prevalence of low back pain reported in the last
year was 56.3% (95% CI: 51.5-61.2) and was associated with
social class A and B, having an occupation, visited the doctor in
the last 12 months, self-report of low back pain and to the year
in course.
CONCLUSION: There was a high prevalence of low back pain
in university students, so it is suggested that some measures are
incorporated to understand the magnitude of the effects caused
by this pain, and consequently find the best preventive and intervention strategies.
Keywords: Low back pain, Musculoskeletal pain, Prevalence,
Risk factors, Students.

JUSTIFICATIVA E OBJETIVOS: Estimativas precisas de prevalência de dor lombar em universitários, especialmente em estudantes de fisioterapia, são necessárias para avaliar o seu panorama
de desenvolvimento, produzindo indicadores globais de saúde
para o grupo investigado e prevenindo hábitos que possam acelerar a geração do processo de incapacitação pela dor. Portanto,
este estudo teve como objetivo analisar os fatores associados à dor
lombar em estudantes de fisioterapia.
MÉTODOS: Foram pesquisados 410 universitários, sendo aplicados questionários referentes a dados sociodemográficos, aspectos de saúde, estilo de vida e o Questionário Nórdico para Sintomas Osteomuscular para determinar a presença de dor lombar.
RESULTADOS: A prevalência de dor lombar relatada no último
ano foi de 56,3% (IC95%: 51,5-61,2) e associou-se estatisticamente com classe social A e B, possuir ocupação, visitar o médico
nos últimos 12 meses, autorrelato de dor lombar e ao ano do curso.
CONCLUSÃO: Houve alta prevalência de dor lombar nos universitários. Assim, sugere-se que sejam tomadas algumas medidas
com intuito de compreender a dimensão dos efeitos que essa dor
provoca, e consequentemente encontrar meios para melhores estratégias preventivas e de intervenção.
Descritores: Dor lombar, Dor musculoesquelética, Estudantes,
Fatores de risco, Prevalência.
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INTRODUCTION
Low back pain (LBP) is characterized as a referred pain below the margin of the last ribs and above the inferior gluteal
lines, with or without pain in the lower limbs1,2 and only
10% of back pain are related to a specific cause of a particular disease3.
LBP is one of the most widespread public health problems faced
by the industrialized world. It is a heavy burden for the national
health systems and social security regarding diagnosis, treatment,
absenteeism and premature retirement4,5. Further, the psychosocial impact caused by the premature cocooning of active people
under other aspects, from their everyday activities6.
Meucci, Fassa and Faria7, and Nascimento and Costa8 demonstrated that the prevalence of back pain in young adults ranges
from 13.0 to 30%, and it is estimated that this condition can
reach up to 65% of the general population, annually, and up to
84% of the people in some moment of their life. Furtado et al.5
reported a prevalence of 29.3% LBP in college students aged
from 18 to 29 years.
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Despite these numbers, a specific diagnosis on the possible causes
of the LBP is not determined in 90 and 95% of the cases since the
LBP has a multifactorial character. However, some authors relate
the presence of LBP to a set of causes, such as sociodemographic
factors, health status, lifestyle and occupational factors5,9-11.
Considering the presence of LBP as a cause that limits the physical, emotional and cognitive skills of an individual, especially
college students12, it is necessary to study the precise estimates of
prevalence university students, especially in students of physical
therapy, to assess the development situation of the LBP, to produce global health indicators for the investigated group, and to
prevent habits that can speed up the disabling process of pain.
The objective of this study was to analyze the factors associated
with the LBP in university students.
METHODS
This is an exploratory, descriptive, cross-sectional field research.
The sampling was of the simple random probabilistic type, considering a total of 445 students enrolled in the surveyed period.
The calculation of the sample was estimated assuming a prevalence of 45.2%13, maximum error of 5% to a significance interval of 95% and using a correction factor of 1.5 for the outcome
of the design. The sample was increased in 30% assuming the
non-response rate and to control confusion factors, resulting in a
total of 400 college students.
The inclusion criteria of this research were to be a physiotherapy
student, of both genders, aged between 18 and 44 years who
agreed to participate in the study and signed the Free and Informed Consent Form (FICT).
The exclusion criteria were pregnant women, students with musculoskeletal pain or lesions due to recent infectious, onco-hematological, genetic and traumatic diseases, and those who did not
agree to participate in the study. Data collection was from May
to June 2017.
The Nordic Musculoskeletal Questionnaire (NMQ)14, validated
and adapted to the Portuguese language15 was used to assess the
LBP and the outcome. For the study, LBP was defined as pain
or discomfort in the last 12 months, not related to trauma or
menstrual pain, with a minimum duration of one day, associated
or not with irradiation to one or both lower limbs6,11.
Other independent variables were also investigated in the following.
• Sociodemographic and economic variables: gender, age, marital status, race/color, religion, family income, social class (ABEP
- Brazilian Association of Research Companies - 2016 - www.
abep.org), place of residence, number of people living in the domicile, with/without children, occupation, school, course and
year of the course;
• Lifestyle: the practice of physical activity, alcohol consumption, illicit drug use, nutritional status;
• Self-reported health aspects: healthcare plan, visit the doctor
in the last 12 months, morbidities, sleep satisfaction, health and
stress self-perception.
The research project was approved by the Research Ethics Committee of the School of Science and Technology
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of Maranhão (FACEMA) with register number at CAAE
61597016.0.0000.8007 and opinion number 1.947.138. The
study followed the resolution No. 466/12 of the National Health
Council and Declaration of Helsinki of the World Medical Association.
Statistical analysis
The data were organized and tabulated using the SPSS version
18.0 for Windows (SPSS Inc., Chicago, IL 60606, USA).
The descriptive statistical procedures were applied in the univariate analysis. Pearson`s χ² Chi-square test was applied in the
bivariate analysis.
The Poisson regression was used for the multivariate analysis
with a robust variance of standard errors16 with all covariates of
interest that presented p<0.20 in the bivariate analysis.
Three multivariate models were created, adopting a hierarchic
entry17 of variables, in which the significant correlations (LBP
and independent variables) were adjusted by confusion factors.
The first entry, sociodemographic, economic and occupational
variables (gender, social class, and occupation). The second entry,
model adjusted by sociodemographic, economic, occupational
and lifestyle variables (physical activity). The third entry, model
adjusted by sociodemographic, economic, occupational, lifestyle
and year of the course variables.
The gross and adjusted prevalence ratios were calculated with
their respective confidence intervals of 95% (CI95%), and significance obtained by the Wald test.
A significance level of 5% was used in all the analyses.
RESULTS
The final number of students surveyed was 410. The prevalence
of LBP in the last year was 56.3% (CI95%:51.5-61.2); and in
the last week, 27.1% (CI95%:22.8-31.4). The LBP that led
to an appointment with a professional was 8.0% (CI95%:5.410.7), while 14.9% (CI95%:11.4-18.3) of the respondents were
not able to perform their normal activities in the last year because of the pain.
Of the total number of interviewees, 72.9% were female,
43.2% were in the 21-24 years age group, with an average age
of 22.8±5.0 years, 81.2% were single/divorced, and 51.2% were
attending the 3rd and 4th school year (Table 1).
Table 2 shows the data related to lifestyle and health aspects.
Regarding LBP, the following variables were associated with their
occurrence in the bivariate analysis: social class (p=0.017), course
year (p=0.011), practice of physical activity (p=0.022) visited the
doctor in the last 12 months (p<0.001) and self-reported LBP
(p<0.001) (Tables 1 and 2).
In the multivariate analysis, through the Poisson regression (Table 3), it was observed an increase in the prevalence of LBP in students of classes A and B (PRaj=1.25), who went to the doctor in
the past 12 months (PRaj=1.40), self-reported LBP as infrequent
(PRaj=2.29), frequently (PRaj=2.80) and always (PRaj=3.13), and
on those who were in the third year (PRaj=1.52), fourth year
(PRaj=1.52) and fifth year (PRaj=1.66) of the course.
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Table 1. Prevalence of low back pain in the last 12 months according to the socioeconomic and demographic characteristics of the students
participating in the study. Caxias-MA, 2017
Variables

Total
n

%

Low back pain
(%)

PR

CI95%

Gender

0.214

Male

111

27.1

51.4

1.0

Female

299

72.9

58.2

1.13

0.92-1.39

Age group (years)

0.658

17-20

139

33.9

53.2

1.0

21-24

177

43.2

58.2

1.06

0.89-1.26

25 or +

94

22.9

57.4

1.03

0.84-1.25

Single/divorced

333

81.2

55.9

1.0

Married/domestic partnership

77

18.8

58.4

1.05

76

18.5

50.0

1.0

Black

74

18.0

59.5

1.07

0.87-1.32

Brown

260

63.4

57.3

1.05

0.88-1.25

Marital status

0.680
0.85-1.29

Race/color
White

p value*

0.442

Practice of a religion

0.239

No

105

25.6

51.4

1.0

Yes

305

74.4

58.0

1.13

0.92-1.39

Family Income (MW)

0.277

Less than 1

49

12.0

44.9

1.0

1-2

243

59.3

56.4

1.01

0.84-1.19

3-5

95

23.2

60.0

1.09

0.90-1.32

More than 5

23

5.6

65.2

1.17

0.86-1.60

C and D

170

41.5

49.4

1.0

A and B

240

58.5

61.3

1.24

Social class

0.017
1.03-1.49

Place of residence

0.394

Parents or relatives

268

65.4

59.0

1.0

Rooming house or friends

69

16.8

47.8

0.82

0.63-1.07

Alone

12

2.9

50.0

0.88

0.50-1.57

Others

61

14.19

55.7

1.04

0.81-1.32

Up to 3

196

47.8

55.6

1.0

1.0

4 or +

214

52.2

57.0

1.03

0.86-1.22

No

338

82.4

55.6

1.0

Yes

72

17.6

59.7

1.07

No

222

54.1

59.9

1.0

Yes

188

45.9

52.1

0.87

67

16.3

37.3

1.0

Number of residents in the domicile

0.776

Has children
0.87-1.33

Has an occupation

0.113
0.73-1.04

Course year
1st

0.011

2nd

67

16.3

55.2

0.98

0.77-1.23

3rd

100

24.4

60.0

1.09

0.90-1.31

4th

110

26.8

60.0

1.09

0.91-1.31

65.2

1.19

0.98-1.46

5

66

16.1

Total

410

100.0

th

MW = minimum wage (R$937,00), *Pearson’s Chi-square test; PR = prevalence ratio; CI95% = confidence interval of 95%.
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Table 2. Lifestyle, use of healthcare services and health conditions of college students participating in the research. Caxias-MA, 2017
%*

Low back pain
(%)

PR

n

Total

CI95%

Yes

162

39.5

49.4

1.0

No

248

60.5

60.9

1.23

No

203

49.5

59.1

1.0

Yes

207

50.5

53.6

0.91

No

357

87.1

56.6

1.0

Yes

53

12.9

54.7

0.97

0.74-1.26

Low weight

43

10.5

55.8

0.99

0.75-1.32

Eutrophic

274

66.8

55.1

1.0

Overweight

80

19.5

60.0

1.08

0.88-1.33

Obesity

13

3.2

61.5

1.10

0.71-1.70

No

386

94.1

56.7

1.0

Yes

24

5.9

50.0

0.88

No

337

82.2

56.1

1.0

Yes

73

17.8

57.5

1.03

No

102

24.9

41.2

1.0

Yes

308

75.1

61.4

1.49

None

339

82.7

54.3

1.0

1

35

8.5

62.9

1.18

0.92-1.53

2 or +

36

8.8

69.4

1.26

1.00-1.60

Very satisfied

34

8.3

50.0

1.0

Satisfied

121

29.5

56.2

1.01

0.83-1.20

Neither satisfied nor dissatisfied

112

27.3

58.0

1.04

0.86-1.26

Dissatisfied

101

24.6

57.4

1.03

0.84-1.25

Very dissatisfied

42

10.2

54.8

0.97

0.73-1.29

47

11.5

59.6

1.0

Very good

64

15.6

59.4

1.06

0.85-1.33

Good

166

40.5

53.6

0.92

0.77-1.10

Regular

64

15.6

55.3

0.97

0.81-1.18

Bad

47

11.5

80.0

1.43

1.04-1.98

13

3.2

53.8

1.0

Rarely

61

14.9

52.6

0.73

0.54-0.98

Sometimes

196

47.8

55.6

0.98

0.82-1.16

Often

75

18.3

62.7

1.14

0.93-1.39

Always

65

15.9

64.6

1.18

0.96-1.45

Practice of physical activity

0.022
1.02-1.48

Alcohol consumption

0.262
0.77-1.08

Smoking

0.798

Nutritional status

0.861

Use of illicit drugs

0.519
0.58-1.33

Healthcare insurance

0.821
0.82-1.28

Went to the doctor in the past 12 months

<0.001
1.16-1.91

Morbidities

0.157

Satisfaction with the sleep

0.941

Self-perceived health
Excellent

0.513

Feel stressed
Never

0.254

Self-reported low back pain

<0.001

Never

41

10.0

22.0

1.0

Rarely

65

15.9

40.0

0.67

0.49-0.92

Infrequently

98

23.9

53.1

0.92

0.75-1.14

Frequently

125

30.5

69.6

1.38

1.17-1.62

Always

81

18.9

70.4

1.33

1.12-1.58

*Pearson’s Chi-square test; PR = prevalence ratio; CI95% = confidence interval of 95%.
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Table 3. Multivariate analysis using Poisson regression for the independent factors associated with low back pain in the past 12 months
Variables

Model 1

Model 2

Model 3

PR (CI95%)

PR (CI95%)

PR (CI95%)

Gender
Male

1,0

1,0

1,0

1.13 (0.92-1.38)

0.97 (0.80-1.17)

0.95 (0.79-1.15)

C and D

1,0

1,0

1,0

A and B

1.25 (1.05-1.50)

1.26 (1.06-1.50)

1.25 (1.05-1.47)

No

1,0

1,0

1,0

Yes

0.86 (0.72-1.02)

0.83 (0.70-0.98)

0.80 (0.67-0.95)

Yes

1,0

1,0

No

1.09 (0.91-1.31)

1.08 (0.90-1.30)

No

1,0

1,0

Yes

1.42 (1.13-1.80)

1.40 (1.11-1.76)

1,0

1,0

Female
Social class

Has an occupation

Practice physical activity

Went to the doctor in the past 12 months

Morbidities
None
1

1.06 (0.82-1.39)

1.01 (0.78-1.31)

2 or +

1.13 (0.91-1.41)

1.09 (0.87-1.37)

Self-reported low back pain
Never

1,0

1,0

Rarely

1.77 (0.94-3.32)

1.71 (0.92-3.21)

Infrequently

2.33 (1.28-4.22)

2.29 (1.27-4.12)

Frequently

2.89 (1.61-5.17)

2.80 (1.57-4.99)

Always

3.14 (1.75-5.63)

3.13 (1.75-5.61)

Course year
1st

1,0

2nd

1.35 (0.95-1.91)

3rd

1.39 (1.02-1.89)

4th

1.52 (1.11-2.09)

5th

1.66 (1.20-2.28)

PR = prevalence ratio; CI95% = confidence interval of 95%; Model-1 = model adjusted by socioeconomic variables (gender, social class and occupation); Model-2 =
model adjusted by socioeconomic variables, lifestyle and health; Model-3 = model adjusted by socioeconomic variables, lifestyle, health and course year.
Note: Data in bold represent a prevalence ratio and a confidence interval statistically significant by the Wald test.

In the study, the fact that the student had an occupation presented as a protective factor, decreasing by 20% the prevalence
of LBP.
DISCUSSION
Since LBP is be defined as a symptom, and not a disease, investigative studies heavily rely on the subject’s information and memory. The frequency of the outcomes may present different results
depending on the accepted definitions since the data collection
varied in different studies11,18-21.
The recent interest in studying the prevalence of LBP in the Brazilian population may be due to the financial cost generated by

this condition, in the last years, to the healthcare system and
social security20,22.
In this study, the prevalence of LBP in the last year was 56.3%,
showing similarity when compared to other research. In a study
conducted by Matos et al.20 the prevalence of reported back pain
by the population last year was 71.5%, and the most affected region was the lumbar spine, accounting for a prevalence of 52.8%
in the year. In another study conducted by Bejia et al.23 with
workers showed a variation in the annual prevalence equivalent
to this latter study (52.1%).
In Andrusaitis, Oliveira and Barros Filho24 study with truck drivers from the state of São Paulo, the observed prevalence was 59%.
A study conducted by Falavigna et al.25 with students of physical
therapy and medicine course of the University of Caxias do Sul
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(Rio Grande do Sul) reached a prevalence of 66.8% annually,
showing a slight change compared to those already described.
Cavalcante Filho et al.26 conducted a study with adolescents
(ages from 11 to 18 years) of a private school in a city in the State
of Piauí where it was observed a high prevalence of LBP (78%).
In a study populational study conducted by Noll et al.27 with
children and teenagers from 11 to 16 years, it was found a prevalence of back pain in the past three months of 55.7%. Silva et
al.28 studied 395 students from all years of the course of medicine
of the University of Taubaté and observed a 35.69% prevalence
of chronic pain that they defined as persistent lasting for more
than 6 months.
In a systematic review carried by Nascimento and Costa8 in
Brazil, it was evidenced, in the different analyzed studies, an
LBP prevalence higher than 50%, disagreeing with the Almeida et al.29 study developed with adults over 20 years of age,
residents in the city of Salvador (Bahia), that showed a prevalence of 14.7%. In a study conducted by Fernandes et al.30 with
workers of the plastic industry in the city of Salvador (Bahia),
the annual prevalence of LBP was 28.9%.
In the bivariate analysis, among the statistically significant
elements related to LBP, it was evidenced that the significant
variables were the social class, year of the course, the practice of
physical activity, visited the doctor in the past 12 months and
self-reported LBP. However, the variable practice of physical
activity lost its significance in the multivariate analysis.
Also, regarding the risk factors, no statistically significant association was found with the gender variable. However, in a study
conducted by Ferreira et al.31 they concluded that the females
had a greater prevalence since women are increasingly combining household activities with their work outside, becoming
more prone to ergonomic loads, mainly repeatability, vicious
posture and work at great speed.
Another factor favoring this prevalence is the fact that females
have some functional anatomy characteristics (lower stature,
lower muscle mass, lower bone mass, more fragile joints and
less adapted to physical exertion, greater fat weight) and linked
to the modulation of the nervous system, which may contribute to the onset and greater intensity of pain32-35.
A study conducted in Brazil by Malta et al.18 found a prevalence of chronic back pain of 15.5% (CI95% 14.7-16.4) in
men and 21.1% (CI95% 20.2-22.0) in women.
In relation to social class, one can notice that the prevalence
of LBP increased 25% in classes A and B when compared to
classes C and D, contrary to Almeida et al.29 that identified the
social class as a protective factor for low back pain.
The variable occupation was considered a protective factor for
LBP, reducing the prevalence by 20%. This result can be justified by the fact that during the execution of their tasks, individuals can be moving, even with a little effort, such as walking
from home to work. Consequently, this will force them not to
stay at home developing sedentary habits.
Contrary to the study by Andrusaitis, Oliveira and Barros Filho24 in which they report that occupations, where the worker
remains seated for a long period of time, would be a factor
with a positive association with lower back pain. In their study,
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Silva, Fassa and Valle35 also showed that occupations in which
individuals spend a lot of time lifting weight or performing repetitive movements increase the probability of developing LBP.
In the present study, there was no association between the practice of physical activity and LBP. However, Oliveira, Salgueiro
and Alfieri36 state that this type of activity would be a preventive factor since it would strengthen the muscles in general,
which contradicts the research conducted by Dijken et al.37
that showed that the association of low back pain with practitioners of physical activity is more common in individuals who
have physically demanding jobs.
To Malta et al.18 the variable practice of physical activity at
work, intense or heavy, and also, the heavy physical activity
at home, were associated with the prevalence of chronic back
pain. Ferreira et al.31 even say that heavy physical activity is not
considered beneficial to the health, because it causes fatigue,
muscle and joint overload, leading to a series of musculoskeletal problems.
Having visited the doctor in last the 12 months increased by
40% the prevalence of LBP. This can be explained by the fact
that the individuals who sought medical advice were those who
have had some musculoskeletal dysfunction. This may have
been the cause for the demand, while those who do not visit a
doctor for years may have infrequent reporting.
In this study, the self-reported LBP increased the prevalence
of LBP. Fonseca and Serranheira38 stated that the prevalence of
musculoskeletal symptoms in different anatomical areas over a
period of 12 months is high (84%), reaching mostly the lumbar region (65%). Serranheira, Pereira and Santos39 stated that
the self-reported prevalence value for the lumbar region was
55.4%.
The present study showed that moving forward in the course
had a direct relationship with the increase in the prevalence of
LBP. Since this is a study with college students of the health
area, the result may be a consequence of the task overload,
which may prevent students from performing physical activities and lead to the adoption of inadequate postures27,28.
Corroborating the study by Dominguez et al.40 carried with
students and employees of a university center that elaborates
the idea that psychological factors such as stress, dissatisfaction,
anguish, demotivation and psychological overloads in populations that are in a relentless search for professional improvement in a competitive society, can generate painful processes in
the lumbar region41.
During the academic phase, LBP can directly affect the quality
of life of college students, and consequently cause a poorer academic performance, since the year of the course contributes to
the onset of problems that affect the lumbar spine26-28.
LBP is a cause that affects thousands of individuals. However,
the findings considered risk factors for this population point to
the need for the implementation of new services that promote
health, aiming at complementary measures to minimize this
painful picture.
As the present study was conducted only with college students,
the result cannot be extrapolated; and due to its cross-sectional
character, one cannot infer causality.
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CONCLUSION
There was a high prevalence of LBP in the college students surveyed, showing a significant association with the social class, occupation, having visited the doctor in the last 12 months, self-reported LBP and year of the course.
Therefore, it is still necessary to have more information about
the prevalence of LBP in order to understand the magnitude of
the effects caused by this pain, and consequently find ways to
develop a better preventive and intervention strategy.
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Pain, click and crepitation as factors associated with temporomandibular
dysfunction in Parkinson’s disease
Dor, estalido e crepitação como fatores associados à disfunção temporomandibular na doença
de Parkinson
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ABSTRACT
BACKGROUND AND OBJECTIVES: Parkinson’s disease
leads to mandibular movements that affect the masticatory cycle
and induce orofacial pain, one of the main clinical alterations
found in temporomandibular dysfunction. Thus, the present
study aimed to analyze the possible factors associated with temporomandibular dysfunction and to verify the frequency of the
dysfunction in this population.
METHODS: This was a cross-sectional study in which the
participants were evaluated using the Diagnostic Criteria for
Temporomandibular Dysfunction research, used to classify the
temporomandibular dysfunction and to obtain by physical examination and self-report the variables studied.
RESULTS: A total of 139 people with Parkinson’s disease were
evaluated. Of these, 77 met the eligibility criteria, with 70% of
the sample being male, with an average age of 62±9 years; Parkinson’s disease diagnosis time of 6±4 years and with 71% of the
sample in the moderate stage of Parkinson’s disease. No significant associations were found between age, gender, time and stage
of the disease with temporomandibular dysfunction. Of the variables analyzed, the significant results showed that the presence of
pain (OR=10.92, 95% CI=2.25-59.93, p<0.001) has a greater
chance of developing temporomandibular dysfunction, crepitation (Kappa=0.34, p<0.004) reflects moderate accuracy in the
classification of temporomandibular joint disorder and the click
(negative predictive value=77%, p<0.032) increases the probability of having temporomandibular dysfunction.
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CONCLUSION: Therefore, in this study, the frequency of the
temporomandibular dysfunction was 30%, and it was observed
that the factors associated with the dysfunction in people with
Parkinson’s disease were: pain, click, and crackle.
Keywords: Facial pain, Noise, Parkinson’s disease, Referred pain,
Temporomandibular joint disorders.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A doença de Parkinson leva
a movimentos mandibulares que afetam o ciclo mastigatório e
induzem a dor orofacial, uma das principais alterações clínicas
encontradas na disfunção temporomandibular. Sendo assim, o
presente estudo objetivou analisar os possíveis fatores associados
à disfunção temporomandibular e verificar a frequência da disfunção nessa população.
MÉTODOS: Trata-se de um estudo de corte transversal, no
qual os participantes foram avaliados com o Critério de Diagnóstico para pesquisa em disfunção temporomandibular,
utilizado para classificar a disfunção temporomandibular e
obter, através do exame físico e autorrelato, as variáveis estudadas.
RESULTADOS: Foram avaliadas 139 pessoas com doença de
Parkinson. Dessas, 77 encontraram-se dentro dos critérios de
elegibilidade, sendo que 70% da amostra era do sexo masculino, com média de idade de 62±9 anos, tempo de diagnóstico
da doença de Parkinson de 6±4 anos e com 71% da amostra
no estágio moderado. Não foram encontradas associações significativas entre a idade, sexo, tempo e estágio da doença com
a disfunção temporomandibular. Das variáveis analisadas,
os resultados significativos mostraram que a presença de dor
(OR=10,92; IC95%=2,25-59,93; p<0,001) representa uma
maior chance de desenvolver a disfunção temporomandibular, a crepitação (Kappa=0,34; p<0,004) reflete uma precisão
moderada na classificação do transtorno da articulação temporomandibular e o estalido (valor preditivo negativo=77%;
p<0,032) aumenta a probabilidade de ter a disfunção temporomandibular.
CONCLUSÃO: Neste estudo, a frequência de disfunção temporomandibular foi de 30% e verificou-se que os fatores associados à disfunção em pessoas com doença de Parkinson foram dor,
estalido e crepitação.
Descritores: Doença de Parkinson, Dor facial, Dor referida,
Ruídos, Transtornos da articulação temporomandibular.

Pain, click and crepitation as factors associated with
temporomandibular dysfunction in Parkinson’s disease

INTRODUCTION
Population aging brought a new epidemiological profile, with
the increase in chronic and degenerative diseases. Among them is
the Parkinson’s disease (PD), which is a clinical syndrome of the
central nervous system (CNS), typically associated with the loss
of dopaminergic neurons of the compact part of the substancia
nigra of the midbrain. Such loss results in the following motor
symptoms: tremor, bradykinesia, muscle rigidity and postural
instability1.
It is considered the second most common disease among individuals over 60 years of age, with 36 thousand new cases per
year emerging in Brazil2,3. It affects both genders, but more often
in men and it is present in all countries, ethnic groups and socio-economic classes4,5.
PD is classified per stages, according to the Hoehn and Yahr
scale6, indicating the general state of the patient and classifying
into mild stage (I), with unilateral manifestations (tremor, rigidity, and bradykinesia) and ability to live independently. Moderate
stage (II and III), in which the signs of the disease are bilateral,
coupled with possible speech abnormalities, bent posture, and
abnormal gait, added to balance disorders. However, patients are
still able to live independently. Stages IV and V correspond to
more the severe forms of the disease, in which patients need a lot
of help or are bedridden/in wheelchairs7.
These symptoms can lead to several orofacial manifestations,
such as the absence of facial expression, with a characteristic
“mask” face; reduced blink rate; tremors on the forehead, eyelids,
lips and tongue muscles. PD produces mandibular movements
that impact the masticatory cycle; an important action on the
fragmentation of food into smaller particles, preparing them
for swallowing and digestion. The disease also induces orofacial
pain8, which is one of the main clinical changes found in temporomandibular dysfunction (TMD).
TMD is defined as a set of joint and muscle disorders caused by
injuries in the morphology or functionality of the temporomandibular system, with a multifactorial and dynamic etiology9. Its
main clinical changes are headaches, neck pain, pain in the temporomandibular joint (TMJ), mouth opening limitation, muscle
fatigue, mouth opening deviation and joint noises10.
Being a multifactorial disease characterized by a set of signs and
symptoms, there are different instruments for its assessment, organized as questionnaires11, anamnestic12 and clinical indexes13,
and diagnostic criteria14. Each of these instruments has advantages, disadvantages, and limitations, as well as distinct applicability for clinical and research use.
Based on these considerations, the objective of this study was
to analyze the possible factors associated with TMD in PD and
check the frequency of TMD in this population in order to establish therapeutic strategies.
METHODS
This is a cross-sectional study, conducted from November 2016
to July 2017, in people with PD recruited at the Neurology Outpatient Clinic of the Hospital das Clínicas (HC), in partnership
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with the Pro-Parkinson Extension Program of the Federal University of Pernambuco (UFPE).
To set the sample size, calculations were based on the concepts
and formulas available in the literature, using the parameters of
95% confidence interval; 5% accuracy; 5% alpha and 20% beta.
The expected proportion of TMD in PD was 20.33%15. The
considered population size was 300 people registered in the
Neurology Outpatient Clinic of the HC. As a result, it was determined a sample of 137 people.
The inclusion criteria were: 1) clinical diagnosis of idiopathic PD
in stages from 1 to 3 of the Hoehn and Yahr scale; 2) both genders; 3) taking antiparkinsonian drugs (phase “on”); 4) patients
with teeth or wearing dentures; 5) oriented patients and under
family member care.
The exclusion criteria were: 1) patients with other neurological
diseases associated with PD; 2) unsatisfactory cognitive level; 3)
edentulous in both dental arches, and 4) who underwent any
type of jaw surgery or surgery for PD.
The studied variables were pain, night clenching/grinding, day
clenching/grinding, uncomfortable/unusual bite, morning stiffness and tinnitus and were obtained by questions. Click and
crepitation were assessed by the physical examination found in
the Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD), translated and validated for use in Brazil14.
Initially, PD patients from the Neurology Outpatient Clinic
of the HC/UFPE were contacted and received the information about the research. Those who agreed to participate were
screened according to the eligibility criteria. And then they were
assessed by the RDC/TMD14.
The assessment started with the cognitive screening performed
with the Mini-Mental State Examination (MMSE). The cutoff points depended on the patient’s education level: illiterate/
low schooling -18 points, and 8 years or more of schooling - 26
points16. Regarding the classification of PD signs and symptoms,
the original version of the Hoehn and Yahr scale was used6. This
scale allows the classification of each individual in 5 stages of
severity: stage 1 indicates mild disability; stages 2 and 3 indicate
moderate disability and stages 4 and 5 indicate severe disability. Patients were in phase “on,” that is, taking routine drugs,
levodopa and/or dopaminergic agonists, according to medical
prescription.
TMD signs and symptoms were assessed using the Brazilian
version of the RDC/TMD, which is the gold standard for this
type of assessment. It has two axes, allowing the measurement
of physical findings on the axis I and the assessment of the psychosocial status on axis II, including the self-perception of oral
health17. Axis I consist of an intraoral and extraoral clinical examination, involving the analysis of mandibular movements and
joint sounds, as well as the palpation of the masticatory muscles
tender points. Axis II consists of a psychosocial questionnaire
with 31 items. The diagnosis was determined with the help of a
data-based correction key for both axes18.
The diagnoses obtained were divided into three groups: group
I-muscle diagnoses (myofascial pain with limited opening);
group II - disk displacements (disc displacement with reduction, disc displacement without reduction with limited opening,

249

Br J Pain. São Paulo, 2018 jul-sep;1(3):248-54

Silva TV, Sobral AV, Silva RM,
Almeida VL, Coriolano MG and Lins CC

and disk displacement without reduction and without limited
opening); and group III- arthralgia, arthritis, arthrosis (arthralgia, osteoarthritis and osteoarthritis of TMJ). Therefore, a single
individual can have multiple diagnoses18.
However, as a rule for the diagnosis, at most one muscular diagnosis (group I); and at most one diagnosis from group II and one
from group III for each side could be attributed to one individual. The diagnoses within any group are mutually exclusive. This
means that, in principle, an individual may receive one diagnosis
from zero (no diagnosable conditions) up to five diagnoses (a
muscle diagnosis, one from Group II and one from group III,
for each side)18.
Training of the examiners
The assessments were conducted by a team of dental surgeon,
physiotherapist and undergraduate and postgraduate students,
who were trained and leveled. Due to the clinical characteristics of the sample, the questionnaires were answered in an interview format. The questions were always read in the same order,
presenting the answer options for each question. Each potential
participant received a brief explanation about the research objectives, and those eligible answered the questionnaire.
The study was approved by the Human Research Ethics Committee of the Federal University of Pernambuco-UFPE (CAAE:
59421416.9.0000.5208). All participants signed the Free and
Informed Consent Form (FICT).
Statistical analysis
Descriptive statistics and frequency counts were used to characterize the sample. First, the sample was stratified according to the
diagnosis of TMD to study the association according to the demographic variables (age, gender, time of disease and evolution
of PD). Second, the association between each possible pair of
variables was evaluated. An odds ratio (OR) Chi-square (X2) with
a 95% confidence interval (CI) was applied to the analysis, using
the Statistica 13.2 software with a significance level of 0.05.
Regarding the TMD diagnosis, the sensitivity analyses, specificity analysis, positive predictive value (PPV), negative predictive
value (NPV) and the level of agreement by the Kappa coefficient
were used to evaluate the accuracy of the variables click, crepitation, and pain.
Sensitivity was considered as the capacity of the clinical characteristics (pain, click, and crepitation) in identifying correctly
those with TMD; and specificity was considered as the capacity
of the variables, when absent, to move away from the TMD.
Unlike sensitivity and specificity, the PPV and the NPV depend
on the prevalence of the dysfunction in the sample. The PPV
indicates the proportion of people with TMD among those who
had a positive test for the variables; the NPV is the proportion
of healthy subjects (with no TMD) among the negative ones for
the predictor variables. Therefore, the higher the prevalence of
the disease in the population tested, the greater the PPV and the
smaller the NPV. The lower the prevalence of the disease in the
population tested, the smaller the PPV and greater the NPV19.
To assess the level of correlation among the studied variables and
the TMD diagnosis, the Kappa coefficient was applied, character-
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ized as a measure of association used to describe and test the level
of agreement (reliability and precision) on the classification of the
dysfunction. The different levels of agreement are: <zero: there is
no agreement; zero - 0.20: minimum agreement; 0.21 - 0.40: reasonable agreement; 0.41 - 0.60: moderate agreement; 0.61 - 0.80:
substantial agreement; 0.81 - 1.0: perfect agreement20.
RESULTS
A total of 139 people were invited from the HC Neurology sector. After the exclusion of those who did not meet the eligibility
criteria, the final sample consisted of 77 individuals (Figure 1).
Of the 77 evaluated participants, 60% were male with an average
age of 62±9 years. The average time elapsed since the PD diagnosis was 6±4 years, and according to the Hoehn and Yahr scale,
71% were in the moderate stage of PD (Table 1).
The TMD frequency in the sample was 30%, corresponding to
23 individuals who presented predisposing signs and symptoms
Individuals interviewed
n=139

Not assessed (n=18)
Refused to participate (n=9)
Surgery for PD (n=7)
Mandibular surgery (n=4)
Hearing impairment (n=1)

Recruited for initial
assessment
n=121

Excluded (n=44)
Unsatisfactory cognitive level (n=5)
Missing teeth (n=29)
Advanced stage of PD (n=10)
Final sample
n=77
Figure 1. Sample selection flowchart

Table 1. Characteristics of the sample
Variables

n

Average ± standard deviation

Age (years)

62±9

Time of PD diagnosis (years)

6±4

Gender (male/female)

(46/31)

Schooling (years)

8±4

Income (MW)

10±11

½ to 1

7

1 to 2

35

2 to 3

12

3 to 5

13

5 to 10

6

15 to 20

1

DI

3

Hoehn and Yahr

2±1

Mild (1)

22

Moderate (2 and 3)

55

PD= Parkinson’s disease; MW = minimum wage; DI = did not inform.
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to the onset of the dysfunction, separated into the RDC/TMD
groups (Figure 2).
The distribution of the association between TMD and the
variables was by age, gender, time of disease and evolution of
the PD and are shown in table 2. Despite the increased frequency of the disorder in females, at the age below 60 years,
and time of the disease less than 10 years and in the moder-

ate stage of PD, there were no significant differences for the
studied variables.
The associations among the variables studied and the TMD are
expressed in table 3. There was a significant association with
the variables pain (p=0.001, OR=10.92, CI95%=2.25-59.93),
click (p=0.032, OR=3.21, CI95%=1.00-10.4) and crepitation
(p=0.004, OR=5.3, CI95%=1.53-18.7).

A

B

n=7 (30%)

n=54
(70%)
n=23
(30%)

0

Group III

Without TMD

n=9 (39%)

Group II

With TMD

Group I

n=7 (30%)

20

40

60

0

5

10

Figure 2. A) The frequency of people in the groups with and without temporomandibular dysfunction; B) Distribution in the groups according to
the characteristics of the Research Diagnostic Criteria for Temporomandibular Disorders
Group I = pain = Group II = click; Group III = crepitation.

Table 2. Association between temporomandibular joint dysfunction and the variables age, gender, time of the disease and stage of Parkinson’s
disease
Age (years)

With TMD

Without TMD

Total

<60

13

18

31

>60

10

36

46

Total
Gender
Female

23

54

With TMD

Without TMD

Total

12

19

31
46

Male

11

35

Total

23

54

TD (years)

With TMD

Without TMD

Total

20

47

67
10

1├--┤10
11├--┤20

3

7

Total

23

54

Stage

With TMD

Without TMD

Total

Mild

6

16

22

Moderate

17

38

55

Total

23

54

p-value=0.077
OR = 0.98
CI95 = 0.85-7.99

p-value=0.077
Or = 2.01
CI95 = 0.66-6.09

p-value=1.000
OR = 0.993
CI95 = 0.20-5.45

p-value=1.000
OR = 0.83
CI95 = 0.24-2.82

TD = time of the disease; TMD = temporomandibular dysfunction; OR = odds ratio; CI = confidence interval.

Tabela 3. Associação entre disfunção temporomandibular com as variáveis estudadas
Pain

With pain

Without pain

Total

With TMD

9

14

23

Without TMD

3

51

54

Total

12

65

p-value=0.001*
OR=10.92
CI95=2.25-59.93
Kappa=0.33
Sens.=0.39
Spe.=0.90
PPV=75%
NPV=78%
Continue...
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Table 3. Association between temporomandibular joint dysfunction and the variables studied – continuation
NC
With TMD

With NC

Without NC

Total

8

15

23
54

Without TMD

10

44

Total

18

59

With DC

Without DC

Total

5

18

23
54

DC
With TMD
Without TMD

6

48

Total

11

66

With click

Without click

Total

12

11

23
54

Click
With TMD
Without TMD

7

47

Total

19

58

Tinnitus

With tinnitus

Without tinnitus

Total

With TMD

9

14

23

Without TMD

24

30

54

Total
Crepitation

33

44

With crepitation

No crepitation

Total

With TMD

9

14

23

Without TMD

5

49

54

Total

14

63

With UC

Without UC

UC
With TMD

13

10

23

21

33

54

Total

34

43

With MS

Without MS

Total

5

18

23
54

With TMD
Without TMD

6

48

Total

11

66

p-value=0.14
OR=2.3
CI95=0.68-8.08
p-value=0.032*
OR=3.21
CI95=1.00-10.4
Kappa=0.25
Sens.=0.48
Spe.=0.78
PPV=48%
NPV=77%
p-value=0.80
OR=0.8
CI95=0.26-2.42
p-value=0.004*
OR=5.3
CI95=1.53-18.7
Kappa=0.34
Sens.=0.48
Spe.=0.85
PPV=58%
NPV=79%

Total

Without TMD

MS

p-value=0.14
OR=2.3
CI95=0.68-8.08

p-value=0.21
OR=2.04
CI95=0.68-6.18

p-value=0.28
OR=2.22
CI95=0.50-9.71

TMD = temporomandibular dysfunction; NC = night clenching; DC = daytime clenching; UC = unusual chewing; MS = morning stiffness; OR = odds ratio; CI = confidence interval; Sens. = sensitivity; Spe. = specificity; PPV = positive predictive value; NPV = negative predictive value; *p<0.05.

DISCUSSION
TMD encompasses a variety of muscle and joint signs and symptoms, characterized by pain and/or functional change (dysfunction)
of the stomatognathic system9. Among the studies about TMD frequency, there is no consensus among authors as to its presence in
the elderly. Some indicate a frequency of similar symptoms in many
age groups21, others point to the low prevalence in the elderly, with
a higher incidence between 20 to 45 years of age22-24, while others
have observed a high prevalence of TMD in older people23,25. In
this study, no significant data were found regarding the association
between age and the presence of TMD. However, it was observed
a higher frequency in non-elderly people, with an average age of
52 years, corroborating the research by Guarda-Nardini et al.26 who
observed a peak of the TMD frequency at ages around 52 years.
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The frequency of TMD in people with PD in the present sample
was 30%, and even with no significant association found between having the dysfunction and the gender, the highest frequency was found in women. This result corroborates a recent
study that evaluated the presence of the dysfunction in 42 people with PD and found a 23.08% higher frequency in women27.
This is because women have a generalized tissue laxity, increased
estrogen levels, making the joints more flexible and loose28.
Bakke et al.29 observed that the orofacial functions of individuals
with PD can be impaired due to the severity of the motor symptoms that can also influence the occurrence of TMD in this population. This corroborates the results of this research that found
an increase in the frequency of TMD, according to the stage of
the disease, although no significant association has been found.
The time of diagnosis of the disease showed no association with
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the presence of the dysfunction in the studied population. However, no studies were found in the literature that held a similar
association among these variables for discussion.
The average in years of schooling shows that the subjects of the
study had basic education and monthly income of 1 to 2 minimum wages. Such characteristic fits the sample in the group of
people who have a higher probability of being diagnosed with
TMD since when investigating the correlation between the
sociodemographic data and the presence of the dysfunction in
non-institutionalized aged people, the researchers had found a
significant correlation for gender, schooling, and income30,31.
The variables pain, click, crepitation, night clenching/grinding, daytime clenching/grinding, uncomfortable/unusual bite,
morning stiffness and ringing in the ears were assessed for sensitivity, which indicates the ability of the diagnostic test to identify
patients correctly. As for specificity, which is characterized by the
capacity to identify healthy subjects, it is a useful test to confirm
a diagnosis that is suggested by less specific tests19.
The values obtained for sensitivity were lower for the variables studied in comparison with the specificity (pain=94%,
click=78%, and crepitation=85%), being able to inform that
those who do not present these variables in the diagnostic test
will not be classified in the TMD groups. Due to the low TMD
frequency in the sample, the NPV (pain=78%, click=77% and
crepitation=79%) showed higher rates for the variables studied
in relation to the PPV, expressing a higher probability of a person
with a negative test for pain, click and crepitation not having
TMD. However, although it is described in the literature that
night clenching/grinding, daytime clenching/grinding, uncomfortable/unusual bite, morning stiffness and ringing in the ears
are factors associated with TMD32-35, this correlation was not observed in this study.
The pain was assessed by self-report on question 3 of axis II of the
RDC/TMD questionnaire: “Did you had pain in the face, in regions as the cheeks (maxilla), the sides of the head, the front of the
ear or the ear, in last the 4 weeks”? A significant association with
TMD was observed (OR=10.92, CI95%=2.25-59.93). Therefore,
those who have pain have 10.92 times greater chance of having the
dysfunction. This variable obtained a reasonable agreement (Kappa=0.38) to classify the sample with the dysfunction.
Dantas et al.36 when evaluating people in the 41-60 years age
group attending the Orofacial Pain Control Service, observed
that the major TMJ complaint was the pain (44%). In addition,
Torres, Campos and Fillipini10 also evaluated the primary clinical
change found in TMD and observed that it is the pain in the
TMJ region and the muscle pain, followed by fatigue, limitation
of mouth opening, opening deviation and joint noises. These
data do not corroborate the findings of this study that when classifying the sample with TMD in the RDC/TMD groups, the
pain was not the major complaint (30%-group I).
The click and crepitation were assessed by the physical examination found on axis I, during the opening and closing at maximum
usual intercuspation, in which a joint noise (click or crepitation) is
reproducible in two of three movements performed by the jaw37. A
significant association between presenting a click in the TMJ with
the presence of TMD was observed (OR=3,21, IC95%=1,00-
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10,37). Thus, people who have clicks have 3.21 times greater
chance of having TMD in comparison with those who do not
have this sign. This variable showed poor accuracy (Kappa=0.25)
in the classification of the dysfunction, not corroborating the studies38,39 that, when assessing TMJ sounds with the joint morphology, confirmed that clicks and crepitation may be correlated with
the signs of an abnormal morphology of the joints.
Moreover, Group-II of the RDC/TMD (disk displacement),
characterized by the presence of the click, showed a higher percentage (39%) in the sample, corroborating studies that
when evaluating the prevalence of TMD signs and symptoms
in adults40 and in older people25, observed that the perception
of noises in the TMJ represented 71.5 and 38%, respectively.
However, such studies do not inform what noises were observed.
Furthermore, no studies were found that assess this theme in
people with PD.
Crepitation had a significant association with TMD (OR=5.3,
CI95%=1.53-18.7). Therefore, people who have crepitation have
5.3 times greater chance of having the TMD. This variable presented a reasonable reliability (Kappa=0.34) in the classification
of the dysfunction, corroborating the study by Guarda-Nardini
et al.26 who evaluated the age-related differences in the diagnosis
of temporomandibular disorder and observed that, with age increased, the most present TMD symptom is crepitation, with an
average value of 27.03% for ages between 38 and 56 years, and
23% for over 56 years. This finding is also in accordance with the
30% percentage found in this research for the Group III of the
RDC: arthralgia, arthritis, and osteoarthritis, which is characterized by the presence of crepitation.
This study has the typical limitations of a cross-sectional study,
which only allows the creation of an association, and does not
allow conclusions about causality, and the fact of not achieving
the calculated sample n. Thus, further work should be conducted
with the total n to obtain significant results with other variables,
as well as longitudinal studies should be performed to determine
the cause and effect relationships between PD and TMD.
CONCLUSION
It was found that the TMD frequency in the sample was 30%
and that the associated factors were: pain, clicks, and crepitation.
These data help in the search for better therapeutic strategies for
the studied population.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Fibromyalgia is a
highly relevant theme for research considering its impressive
2% worldwide prevalence, diffuse pain and suffering, largely
unknown pathophysiology, scarce odds of cure and, more often than not, poor symptom control. This study aims to review
the main options of treatment for fibromyalgia, including some
novel alternatives.
CONTENTS: The pharmacological treatment for fibromyalgia can be prescribed in monotherapy or combination of drugs,
which comprises antidepressants, muscle relaxants, anticonvulsants, cannabinoids, opioids, N-methyl D-Aspartate antagonists,
melatoninergic agonists, peptidergic substances among others.
Non-pharmacological therapies include acupuncture, behavioral
(or psychobehavioral) and psychological (or psychotherapy) interventions, physical activity programs, hyperbaric oxygen therapy, ozone therapy, transcranial magnetic stimulation, stretching exercises associated to low intravenous curare doses, among
others. Treatment modalities are presented according to possible
mechanisms of action, level of scientific evidence and recommendation.
CONCLUSION: Fibromyalgia therapy should be individualized, and it does not aim the cure. Its objective is to reduce the
subject’s suffering; provide function improvement and, as much
as possible, the individual’s autonomy and quality of life. There is
much in common in most approach recommendations, yet there
are some divergence and changes as knowledge is acquired about
a theme where consensus is far from being achieved.
Keywords: Amytriptiline, Behavioral therapy, Duloxetine, Fibromyalgia, Physical activity programs, Pregabalin, Treatment.

JUSTIFICATIVA E OBJETIVOS: A impressionante prevalência
de 2% da fibromialgia na população mundial, associada ao sofrimento a ela atribuída, à sua fisiopatologia ainda não integralmente
desvendada, ao prognóstico reservado em relação à possibilidade
de cura, e, aos resultados insatisfatórios no controle de seus sintomas, mormente os dolorosos; fazem dela um tema preferencial
para investigação e estudo. O objetivo deste estudo foi apresentar
uma revisão sobre os principais tratamentos sugeridos para os portadores de fibromialgia, incluindo alguns emergentes.
CONTEÚDO: O tratamento farmacológico da fibromialgia
pode ser aplicado em monoterapia ou combinar fármacos, inclusive antidepressivos, relaxantes musculares, anticonvulsivantes,
canabinoides, opioides, antagonistas N-metil D-Aspartato, agonistas melatoninérgicos, substâncias peptidérgicas entre outras.
Os tratamentos classificados como não farmacológicos incluem a
acupuntura, intervenções comportamentais (ou psicocomportamentais), psicológicas (ou psicoterápicas), programas de atividade física, oxigenoterapia hiperbárica, ozonioterapia, estimulação
magnética transcraniana, relaxamento muscular com baixas doses de curare por via venosa associado a alongamento e realongamento, entre outros. Os tratamentos são apresentados e situados
em relação aos respectivos possíveis mecanismos de ação, evidência científica e graus de recomendação.
CONCLUSÃO: O tratamento da fibromialgia é individualizado, e, não propõe sua cura. O objetivo é a redução do sofrimento
de seus portadores, a melhora da funcionalidade, e na medida do
possível, da autonomia pessoal e da qualidade de vida. A maioria
das condutas e recomendações possuem muito em comum, porém não são totalmente congruentes, mostram dinamismo e mudanças à medida em que se acumula conhecimento sobre um assunto sobre o qual o consenso ainda está muito longe de ocorrer.
Descritores: Amitriptilina, Duloxetina, Fibromialgia, Pregabalina, Programas de atividade física, Terapia psicocomportamental,
Tratamento.
INTRODUCTION
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Fibromyalgia (FM) is an idiopathic syndrome, that is, of unknown etiology. Its main characteristic is a chronic generalized
pain. Its population distribution is predominantly female.
FM pain is not due to an increase in painful stimulation detected. It is also not secondary to a lesion or disease that affects
the somatic-sensory nervous system and is therefore classified as
a type of dysfunctional pain. It appears to be associated with
central nervous system (CNS) dysfunction that confers an insufficiency of pain suppressive mechanisms.
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Even before the consecration of FM by the American Society of
Rheumatology in 1990, Goldenberg1 already established that the
diagnosis of this condition, then emergent and until now controversial condition, would be made by excluding other syndromes
that evolve with diffuse pain.
Today FM is considered a fairly frequent condition (average
prevalence of 2% in the general world population), expensive
and, above all, still controversial2.
The best treatment for any pain is the one that owes its cause3.
In the case of FM, its cryptogenic or primary condition prevents
the desirable etiological treatment.
Symptoms include pain (spontaneous, diffuse concomitant and/
or itinerant, presence of hyperalgesia and/or allodynia, modified
by emotional condition), reduced strength and/or muscle performance, fatigue, stiffness, high stress, depression, anxiety, excessive vigilance, attention deficit disorder, non-restorative sleep,
among others.
The syndromic character of FM, whose clinical manifestations
have no known cause, but rather the implication of several factors in its pathophysiology, results in the absence of objective
diagnostic tests and specific treatment.
Incomplete understanding of the pathophysiology of FM urges
the adoption of options focused on symptom management and
control to improve the function and quality of life (QoL) of its
patients and not on the underlying causes4-6.
The accumulated knowledge about this disease allowed the development of therapeutic strategies of multidisciplinary and
multi-professional application, although, still, they remain unsatisfactory.
PHARMACOLOGICAL INTERVENTIONS
Pharmacological treatment remains a common element in
most cases of FM7. Several drugs have already been used to
control FM symptoms. Antidepressants are probably the most
commonly used in maintenance treatment. Among tricyclics,
amitriptyline is the drug that gathers more information in the
literature, inhibits the reuptake of both norepinephrine and
serotonin, which in descending modulating systems generates
central analgesia. Its level of recommendation between guidelines is high, with a tendency to target doses below 50mg/day
with improvement not only of pain but also of fatigue and
sleep8. The adverse reaction profile, including weight gain,
exaggerated drowsiness and possible changes in consciousness
content, especially in the elderly, tend to be the major obstacles
to the regular use of amitriptyline since it has a low cost and
convenient dosage.
Cyclobenzaprine has a structure similar to amitriptyline, which
also classifies it as tricyclic. However, it is not known to have antidepressant effects9. It is available in countries such as the United States, Canada, and Brazil, but not in others like the United
Kingdom. Cyclobenzaprine was initially released as an antipsychotic drug; and, currently, its most frequent prescription has an
indication of a central action muscle relaxant. A meta-analysis of
the use of this drug in patients with FM reported that it leads to
symptomatic improvement in one in five patients10. The adverse
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reactions commonly associated with the use of cyclobenzaprine
are similar to those of amitriptyline. Doses of 1 to 4mg in the
evening demonstrated improvement in sleep8.
Amitriptyline and cyclobenzaprine are recommended for
the treatment of FM in the 2016 guidelines of the European League Against Rheumatism (EULAR)11 and the Canadian
Pain Society (CPS)8, of 2013.
Norepinephrine and serotonin reuptake inhibitors, also known
as dual inhibitors, similar to tricyclics, produce central analgesia by action on descending inhibitory nerve pathways. In
general, they present better tolerability and adverse reaction
profile than tricyclics.
Duloxetine is the drug in this group that has the best evidence
of efficacy for the treatment of FM, usually at a dose of 60mg/
day, especially when there is associated depressive morbidity,
accompanied or not by anxiety12.
Although there are signs of serotonin participation in the pathophysiology of FM, even though its reuptake is a common factor
of at least part of the action of the classes of antidepressants already described, selective serotonin reuptake inhibitors, widely
used in the recent treatment of FM, do not find support for the
control of symptoms of the syndrome in current guidelines13,14.
They present similar efficacy to placebo; however, they can be
used to treat associated psychiatric morbidity, in the context
of FM8.
In addition to duloxetine, another dual antidepressant, milnacipran, a selective serotonin and norepinephrine reuptake
inhibitor, also contributes to the treatment of fibromyalgic patients with reduced fatigue and depressive symptoms15-17.
Milnacipran was considered useful in patients who also complained of cognitive difficulties18,19. The mixed effects of duals
in patients suffering from FM are consistent with their pharmacological differences which include the superior noradrenergic effect of milnacipran over duloxetine. Another difference
between these two duals resides in the metabolism, which in
duloxetine depends on the cytochrome P450 2D6 pathway, as
well as a portion close to 25% of other drugs commonly used
in clinical practice, conferring a good chance of interaction.
Such pharmacological interaction is aggravated by possible
genetic variations and their cytochrome polymorphisms. Milnacipran is not metabolized by this pathway. Its metabolism is
more predictable and with less possibility of interaction20.
Although both drugs have a good profile regarding their adverse reactions, important differences can be experienced by
patients with FM21,22.
Among the anticonvulsants, pregabalin and gabapentin are the
most commonly used. Although both have structural similarity
with the gamma-aminobutyric acid neurotransmitter (GABA),
they have no action in this pathway, but in voltage-dependent
calcium channels7,23. These anticonvulsants bind to the alpha2-delta subunits of calcium channels. However, it remains
unknown how they act precisely to benefit the clinical manifestations in FM23.
The most accepted current postulate suggests that in this syndrome there would be glutamatergic hyperactivity which, in
turn, would be controlled by blocking calcium influx at presyn-
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aptic terminals by pregabalin action26. In the treatment of FM,
there is variability in the literature regarding the recommendations of these drugs. Cooper et al.27 considered scarce the evidence of the benefit of gabapentin at doses between 1200 and
2400 mg/day in antalgic therapy for FM compared to placebo,
although the majority of patients reported a sensation of overall
improvement. While there is evidence of improvement in pain,
sleep, and general activities when patients with FM use pregabalin at daily doses of 300-600mg/day, which were significantly
higher than those receiving placebo7,23-25.
Both gabapentinoid drugs are usually well tolerated, dizziness
and drowsiness are usually the most commonly reported adverse reactions23,27. When compared, pregabalin has three to
four times faster absorption and greater bioavailability28,29.
Gabapentin presents a saturation absorption situation, which
does not occur with pregabalin that presents linear kinetics29.
Administration of pregabalin is more convenient, requiring
longer time intervals between doses; their doses are lower than
those of gabapentin and are therefore associated with fewer adverse reactions29-32. When the analgesic effect is analyzed, the
result of the use of pregabalin is more intense than that of gabapentin29,33,34. Unlike gabapentin, whose indication for relieving fibromyalgic symptoms has always been out of the package
insert, as of mid-2007, levels of scientific evidence have allowed
pregabalin to be the first approved drug for the treatment of
patients with FM in the United States of America35.
Although the action in descending inhibitory pathways is decisive in the efficacy of the pharmacological treatment of FM,
interestingly opioids, in general, do not have good efficacy in
the treatment of this syndrome. This can be explained, at least
in part, by the low opioid activity and the paucity of mu receptors in descending modulating nociceptive pathways in patients with the disease36,37.
Inhibition of facilitator systems and/or enhancement of
pain-facilitating systems are frequently and repeatedly reported in patients complaining of persistent pain in which central
sensitization occurs, such as those with FM. However, the exact
effects of frequently prescribed opioids on central pain modulation are still unknown38.
Increased endogenous opioid activity has been observed in the
CNS of patients with FM and may in some way be related to a
form of opioid-induced hyperalgesia39. The use of an opioid receptor antagonist such as naltrexone to block the release of endogenous opioids has been proposed as an effective treatment
strategy in fibromyalgic patients40. In a double-blind, randomized, placebo-controlled study in patients with FM, naltrexone
at a low dose (4.5mg/d) reduced pain and improved mood but
did not alter fatigue and sleep disturbance40.
The beneficial effects observed with low doses of naltrexone in
fibromyalgic patients have been explained by the involvement
of the antagonism to microglia, besides blocking the release
of endogenous opioids. Proliferative factors released into the
CNS by microglia, which appear to be abnormally sensitized in
FM, can lead to central facilitation of pain processing31. These
results are encouraging and promising for the use of low doses
of naltrexone as a treatment for FM. However, more studies
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are needed to identify the value of these mechanisms of action,
particularly in relation to glial cells.
A weak opioid, such as tramadol, is more effective than other
opioids for FM pain control. Possibly because it has amine reuptake inhibition activity besides being mu agonist7,42. Guidelines for the treatment of this condition recommend the use
of this analgesic. However it is important to consider the tolerance and tachyphylaxis commonly associated with its prolonged use8,14.
Non-hormonal anti-inflammatories have a very low indication
in FM33. They may have some utility, preferably in low doses
and for short periods, in associated rheumatological conditions8.
Common analgesics also have no recommended use for FM43.
However, some studies, such as acetaminophen, have shown
signs of central action, including in the endogenous cannabinoid system44. Drugs with this property have recently gained
interest in its potential for improved sleep, pain, and appetite.
Some guidelines suggest the possibility of its use in case of concomitant dyssomnia8. Others do not recommend it, pointing
out the need for more in-depth research on the subject and
concern about the risk of abuse14.
Cannabinoids have been proposed as useful drugs in the treatment of fibromyalgia syndrome by their involvement in the
regulation of pain processing and chronic stress. Two cannabinoids, nabilone (at a dose of 0.5 to 1.0 mg/day) and dronabinol
(a synthetic form of delta-9-tetrahydrocannabinol or THC at
a dose of 7.5mg/day) significantly reduced pain levels, depression and anxiety in patients with FM, providing them with
significant improvement in QoL45-47.
The incidence of adverse reactions and dropout rates of up to
25% during clinical trials suggest that clinical use of nabilone
and dronabinol may be limited45-47.
It is believed that hepatic metabolites of the first metabolism
of cannabinoids are responsible for the psychotropic effects.
Transdermal delivery of the ester of D-glyceric acid of THC,
ZYN001, avoids first-pass hepatic metabolism and leads to
rapid hydrolysis by the esterases on the skin to THC48,49. The
evaluation of the transdermal application of ZYN001 in patients with FM should provide a better tolerability profile for a
cannabinoid48,50-52.
In FM, levels of the algogenic substance, neurokinin, known
as substance P, are elevated in the cerebrospinal fluid39. However, when tested, neurokinin receptor antagonists in clinical
trials in FM and other chronic pain situations have failed to
demonstrate efficacy or provide inconsistent results53. The action of capsaicin on the type 1 subunits of vanilloid receptors
(TRPV1), located in the peripheral nociceptors, causes the release of substance P. This neurokinin is part of a broader set
of algogenic and proinflammatory substances secreted by the
pseudo unipolar neuron at its two extremities (central peripheral and medullary nociceptor). The initial release corresponds
to an increase in discomfort, with a marked increase in neuro mediate (neurogenic) inflammation in the periphery and a
presumed increase in CNS sensitization. However, over time,
nociceptive processes are desensitized due to the depletion of
these substances, including the so-called substance P54,55.
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Depending on the dose and time of exposure, capsaicin may
cause from temporary dysfunction, degranulation, hydropic
degeneration, hyaline degeneration, to neuronal necrosis; At
present, capsaicin is considered a neurotoxicant of fine fibers.
Patients with FM refractory to other treatments show a reduction in the values of pain intensity scales, a significant increase
in thresholds for pain stimuli, improvement of mood and fatigue sensation when submitted to topical treatment with capsaicin at concentrations of 0.075% applied 3 times daily for
6 weeks)56. Although the visual analog scale (VAS) of pain intensity was not significantly altered in this study, the impact of
the syndrome on the patients, as determined by the FM impact
questionnaire, was reduced, leading to a short-term improvement. These results are compatible with the capsaicin-induced
modulation in pseudo unipolar neurons that reach from the
periphery such as the CNS, modifying the final summation
of the activation and inhibition of several of the mechanisms
responsible for FM symptoms.
Glutamate N-methyl D-aspartate (NMDA) receptors, particularly those located in the posterior region of the gray matter
of the spinal cord, are fundamental in nociceptive transmission
and synaptic plasticity and are therefore considered a target
for the treatment of neuropathic pain and dysfunctional57. In
patients suffering from FM, elevated levels of glutamate have
been detected in the main areas of brain pain processing, which
evolve with significant reduction concomitantly to treatment
that attenuates pain58,59.
NMDA receptor antagonists such as ketamine, dextromethorphan, and memantine have shown efficacy in patients with
FM, which corresponds to an attenuation of increased glutaminergic activity53.
Memantine, in a randomized, double-blind, placebo-controlled
study, resulted in a significant reduction in pain and improved
QoL evaluation, but did not provide benefits against cognitive
status and depression in fibromyalgic patients50. These patients
who received memantine also showed an increase in brain metabolism with a correlation between the impact values of the
syndrome on its patients collected by questionnaire and the
choline levels in the posterior insula60.
In practice, the use of NMDA antagonists, such as memantine, is limited because of the adverse reactions profile of such
drugs not well tolerated by fibromyalgic patients. Thus, the anti-NMDA benefits are restricted to only a subset of patients. It
is believed that various adverse reactions of NMDA receptor
antagonists are secondary to the modification in the physiological function of the NMDA receptor in the CNS57.
The development of specific antagonists of the NMDA receptor
subtype (e.g., NR2A, NR2C, NR2D) that maintains physiological function while suppressing the increased activity of the glutamatergic pathways could offer a preferential treatment approach
for FM. The therapeutic targets would be the points responsible
for the mechanisms that regulate NMDA receptor activity, such
as phosphorylation sites and related enzymes, such as interacting kinases (casein kinase 2, Src¬NADH dehydrogenase, among
others), rather than ionophores, and could offer an alternative
approach to improve the therapeutic window57.
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The expression levels of regulatory mechanisms of NMDA receptor function signal were increased in spinal cord neurons
in an FM model in mice, where hyperalgesia was induced by
intramuscular injection of acid saline solution59. The analgesic
effects in this animal model were associated with the reduction
of NMDA receptor signaling, a result that may represent a new
therapeutic target for FM61. The contribution of NMDA receptor activity to FM symptoms has also been related to the efficacy
of gabapentinoid drugs. Treatment with pregabalin decreased
glutamatergic activity in the insula of patients with FM62, further supporting the contribution of glutamatergic activity to the
pathophysiology of fibromyalgic syndrome symptoms and highlighting modulation as a therapeutic approach of interest.
Melatonin (N-acetyl-5’-methoxytryptamine) and new melatonin analogs exhibited analgesic properties, in addition to
regulating sleep consistent with potential use as a therapeutic
approach to chronic pain conditions, such as FM63. Pain intensity, number of pain points, quality of sleep, depression and
anxiety were significantly improved by melatonin (3 or 5mg at
bedtime) in studies with FM64,65.
Studies involving the combination therapy of melatonin and
amitriptyline demonstrated superior improvement of symptoms in relation to amitriptyline alone, but not to the isolated
treatment of melatonin54. Thus, the noradrenergic and serotonergic components of the endogenous descending system
of pain modulation seem to be improved by the concomitant
stimulation of melatoninergic receptors, suggesting that the
abnormality of the melatoninergic system may also play a role
in the pathogenesis of FM. To corroborate this theory, agomelatine, a melatonin analog with a melatoninergic receptor
antagonist that has antagonist properties of the 5-HT2C receptor of serotonin, has shown relief from painful symptoms, and
improved depression and anxiety but failed to improve sleep
quality in fibromyalgic patients66,67.
NON-PHARMACOLOGICAL INTERVENTIONS
The complexity of the fibromyalgia syndrome includes psychological, social and biological factors that require a biopsychosocial approach, preferably concomitant, not consecutive68. As a
consequence, they are often associated with non-pharmacological treatments such as acupuncture, biofeedback, cognitive-behavioral therapies, body-mind therapy, mindfulness therapy,
massage, exercise, hydrotherapy, hyperbaric oxygen therapy,
ozone therapy, transcranial magnetic stimulation, others. The
millenarian technique of acupuncture seems to be more effective for the benefit of an acute pain than for chronic pain,
and it can reduce pain intensity in several chronic conditions,
including FM69. Acupuncture reduces inflammation, releases
endogenous opioids and reduces anxiety. The analgesic effects
of acupuncture may be associated with increased adenosine
content metabolized by adenosine triphosphate (ATP) that activates A1 adenosine receptors.
ATP has been well established as an intracellular energy source
for many years. The concept of purinergic signaling was introduced in 1972, suggesting that ATP could also act as an
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extracellular signaling agent70. However, this concept was rejected for approximately two decades until technological development enabled the cloning and characterization of ATP
receptors and their decomposition products in the early 1990s.
Thus, from then on, the concept was accepted and purinergic
signaling is now considered a rapidly expanding field71. Drugs
related to purinergic receptors are being developed to treat a
variety of diseases and situations of risk (thrombophilia, urinary incontinence, xerostomia, cystic fibrosis, osteoporosis,
pain and cancer)72. The involvement of purinergic signaling in
the beneficial effects of acupuncture fertilized the field and led
to an intensification of research on the so-called acupurines73-75.
In patients with FM, acupuncture offered little improvement
in pain and fatigue69.
Interventions called behavioral or psycho-behavioral therapies,
psychological or psychotherapeutic, are noninvasive methods
useful in the treatment of pain. Biofeedback is a psychophysical method, one of the branches of scientific investigation of
the body-mind connection, as a vector starting from the body.
Psychophysiology is defined as the field of study that examines the relationships between mental activities and physical
functions. It is interested in the mental characteristics that affect the body, as well as the experiences of the body information and the changes induced in it by the emotions76. Applied
Psychophysiology is a discipline that uses this information for
practical purposes, especially research into the control of bodily
functions and health problems, including mental health. Psychotherapies and body-mind therapies include, in addition to
the techniques of biofeedback (already mentioned), mindfulness (in which more psychological processes are accessed and
modulated and then approximated with sensitivity and other
sensations from the body), relaxation, incorporate strategies to
improve psychological and physical well-being76.
Psychotherapeutic interventions of the mind-body type and
mental predominance were suggested to improve physical
functioning, pain and mood. However, due to inconsistency
in the planning and design of clinical trials and other types
of studies, the quality of evidence still remains low77. Cognitive-behavioral psychotherapies may be beneficial in reducing
pain intensity for up to 6 months, improving negative mood,
and reducing the inability of patients with FM. Recently, the
European guidelines have shown that biofeedback was effective in reducing pain intensity, although all trials were of poor
quality. There was no evidence of efficacy regarding fatigue or
sleep, and subgroup analysis suggested that any effect was limited to electromyography rather than electroencephalographic
biofeedback11,78.
Cognitive-behavioral therapies are important in the treatment
of chronic pain, and in the case of fibromyalgia syndrome, it
is no different. Chronic pain seems to be influenced by learning and memory processes, suggesting that treatment may also
be focused on changing these items. Behavioral and cognitive
methods, or a combination of them, are especially suited for
this purpose because they can specifically modulate changes in
brain function or brain chemistry, present in a specific pain
condition, while pharmacological treatments act in a more

Br J Pain. São Paulo, 2018 jul-sep;1(3):255-62

nonspecific way. Operational behavioral training specifically
targets situations in which complaints are associated with high
levels of pain intensity. The goals of cognitive training are: to
decrease pain behaviors in an effort to extinguish pain; to increase activity levels and healthy behaviors related to work, leisure and family; drug reduction and handling; and, to change
the behavior of other significant people79. The overall goal is to
reduce disability by decreasing pain, and increasing behaviors
considered healthy. To avoid negative reinforcement learning,
the drug is switched from a pain contingent to a fixed time
schedule, where the drug is administered at certain times of the
day. Improving activity and reducing inactivity and disability
will be driven by similar principles. Studies have shown the
efficacy of this training in patients with FM, as well as other
pain syndromes80-82, and is especially effective in reducing pain
behaviors. After operative behavioral treatment in FM, a shift
from emotional, motivational processing of experimental pain
to more sensitive discriminative processing has been reported82.
There was a close correlation between the training effect and
the brain response to experimental pain stimuli.
The cognitive-behavioral model of chronic pain emphasizes
the role of cognitive, affective and behavioral factors in the development and maintenance of chronic pain83. Cognitive-behavioral training modifies pain and avoids behaviors, cognitions, and emotions to reduce feelings of helplessness and lack
of control in order to establish a sense of control over pain.
Several techniques are taught to patients to deal with pain episodes, such as cognitive restructuring, coping strategies, and
relaxation and imaging techniques. Cognitive-behavioral pain
management has been shown to be a very effective treatment
for chronic pain, including FM84. Considering that operative
treatment especially reduces pain behaviors and also their intensity, cognitive behavioral therapy (CBT) has a special effect
on the affective and cognitive aspects of pain81. CBT seems to
alter encephalic brain processing through altered connections
between pain signals, emotions, and cognition, which leads to
greater access to executive regions for reevaluation of pain85.
The functions recognized as superior cerebral can exert, on
the neural network subordinate to them, influences that modify those of greater salience. Painful perception arises through
an interaction between sensory input and prior knowledge.
Probably, at least two brain areas are necessary for such interaction: the place where afferent signal analysis occurs and the
one that applies the relevant prior knowledge. In the human
brain, functional images demonstrated in the last decade of
the Twentieth century that the selective attention modifies
the activity in areas of early visual processing, specifically for
the assisted resource. The initial areas of processing are also
modified when the prior knowledge allows emerging from a
senseless stimulus. Sources of this modification were identified in the parietal and prefrontal cortices. The modification
of the initial areas of processing also occurs based on prior
knowledge about the predicted sensory effects of the subject’s
own actions. The activity associated with the mental image
resembles that associated with the preparation of the response
(for images) and selective attention (for sensitive images),
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suggesting that the mental images reflect the effects of prior
knowledge on the areas of sensory processing in the absence
of normal orthodromic sensitivity. Lesions in the sensory
processing areas may lead to a form of sensory hallucination
that seems to arise from the interaction of prior knowledge
with random sensory activity. Contraposition to this situation occurs in hallucinations associated with schizophrenia
that may arise from a prior knowledge failure about the motor
intentions to modify the activity in relevant sensitive areas.
When it functions normally, this mechanism allows us to distinguish our own actions from the independent actions of
agents in the outside world86. Using descending modulating
mechanisms that respect a functional hierarchy of submission
with neo corticofugal vector, known in English as “top-down”
effect. Many patients with FM are physically unconditioned
and therefore can obtain from physical activity programs
that involve the activation of endogenous analgesic conditions, an increase of the sense of well-being and improvement of QoL87. In aerobic exercise and endurance tests,
improvement of training in pain, physical function, and
well-being were observed 88. Terrestrial or aquatic exercises
were considered as equally effective, however, in unconditioned patients, the exercise in the aquatic environment can
be particularly valuable 88,89.
Hyperbaric oxygen therapy and ozone therapy may induce
neuroplastic changes, allowing cells remaining after ischemic
lesions to return to old functions or to start new ones, allowing
the repair of chronically compromised brain functions. They
may also change brain metabolism and its glial function to reduce the signs and symptoms of fibromyalgic syndromes associated with abnormal brain activity90-95.
A study of a population of patients with FM submitted to hyperbaric oxygen therapy resulted in improvement of all signs
and symptoms, with significant changes in pain reduction, improvement in function evaluation and QoL96. While encouraging, favorable publications on both hyperbaric oxygen therapy
and ozone therapy are lacking in quality and still insufficient
to provide scientific evidence. Both methods require more and
better studies to recognize them as an effective treatment for
fibromyalgic patients.
There is evidence that transcranial magnetic stimulation
is effective in reducing pain intensity in patients with FM,
which has led to the use of this treatment approach for at
least a decade97. However, other studies with the treatment
of fibromyalgic patients by transcranial magnetic stimulation
have failed to replicate the beneficial results obtained by Hou,
Wang and Kang97 questioning the routine recommendation
of this method98,99.
The diffuse pains of patients suffering from FM are attributed
predominantly to muscle sources. Low doses of nondepolarizing muscle relaxant drugs (curares) can be used in the preventive treatment of secondary muscular pains to transient spasms
of muscular fibers (fasciculations) observed with the depolarizing. The use of reduced-dose of curares, administered in a
fractionated way, with monitoring of extrinsic ocular motor
function and voluntary swallowing, promoted significant an-
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algesia in the majority of fibromyalgic patients. The analgesia
obtained was prolonged when associated with stretching and
realignment of the muscles involved with the most frequent
pain complaints100.
CONCLUSION
The treatment of FM is individualized and exclusively symptomatic. The goal is to reduce the suffering of its patients, to improve
the functionality, and to the extent possible of personal autonomy and QoL. Most of the behaviors and recommendations
adopted and defended by the guidelines published in the last
30 years have much in common. However, they are not totally
congruent, they show dynamism and changes as the versions succeed. The results still remain unsatisfactory.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Temporomandibular
disorder consists of a variety of conditions associated with pain
and dysfunction of the temporomandibular joint, masticatory
muscles and associated structures. Self-care clinical protocols are
commonly used as initial therapy for temporomandibular disorder patients after diagnosis as a conservative and non-invasive
approach. This review aimed to study the self-care techniques in
the literature and its efficacy.
CONTENTS: This was a systematic review of the literature, with a
survey in the databases Science Direct and Pubmed, in addition to
the gray literature, Google Scholar. The following descriptors were
used: “self-care”, “temporomandibular dysfunction” and “counseling”. Articles in English and Portuguese published between 2010
and 2018 were included. Twenty-one articles were selected based
on a series of inclusion and exclusion criteria.
CONCLUSION: There are two main objectives in the treatment
of temporomandibular disorder patients, the reduction of pain
and improvement of function. It was concluded that self-care
therapies are effective in achieving these goals, in addition to being low-tech and non-invasive. Patients who actively participate
in their healing process present faster improvements, by altering
their general perception of pain.
Keywords: Conservative treatment, Protocols, Temporomandibular joint disorders.

JUSTIFICATIVA E OBJETIVOS: Disfunção temporomandibular consiste em uma variedade de condições associadas com dor e
disfunção da articulação temporomandibular, músculos da mastigação e estruturas associadas. Os protocolos clínicos de autocuidado
são comumente usados como terapia inicial do paciente com disfunção temporomandibular, após o diagnóstico, como uma abordagem
conservadora e não invasiva. O objetivo deste estudo foi estudar as
técnicas de autocuidado presentes na literatura e sua eficácia.
CONTEÚDO: Foi realizada uma revisão sistemática da literatura, com um levantamento nas bases de dados Science Direct
e Pubmed, além da literatura cinzenta, Google Acadêmico. Os
seguintes descritores foram utilizados: “autocuidado”, “disfunção
temporomandibular” e “aconselhamento”. Artigos em inglês e
português, publicados entre 2010 e 2018, foram incluídos. Vinte e um artigos foram selecionados com base em uma série de
critérios de inclusão e exclusão.
CONCLUSÃO: Há dois objetivos principais no tratamento do
paciente com disfunção temporomandibular, sendo a redução
da dor e a melhora da função. Concluiu-se que terapias de autocuidado são efetivas em atingir estes objetivos, além de não-invasivas e de baixo custo tecnológico. Pacientes que participam
ativamente no próprio processo de cura apresentam melhorias
mais rapidamente, alterando sua percepção geral da dor.
Descritores: Protocolos, Transtornos da articulação temporomandibular, Tratamento conservador.
INTRODUCTION
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Self-management clinical protocols are commonly used as initial treatment for patients with temporomandibular disorders
(TMD), after adequate diagnosis, as a conservative and non-invasive approach1. They should be simple enough to allow the
patient’s control over the execution and enable healing and/or
prevention of more injuries to the musculoskeletal system. The
main objectives of any treatment for chronic pain consist in reducing pain and improving quality of life2.
The variety of self-care techniques include education; jaw exercises (such as stretching and relaxation); massage; thermal therapy; dietary advice and nutrition; and parafunctional behavior
identification, monitoring, and avoidance1.
It is important for the professional to acknowledge such techniques because the adoption of a self-care protocol may be sufficient therapy for the adaptive and motivated patients, or it may
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be an essential part of a more complex and multidisciplinary
treatment plan3.
The objectives of this present study were to systematically review
the literature about the efficacy and applicability of self-management therapies to TMD patients, as well as orientations, education, and awareness of these patients, and to propose a clinical
protocol.
CONTENTS

Science Direct (n=108)

PUBMED (n=10)

Google Scholar (n=91)

Records identified from the sources
n=209

Eligibility

Identification

The included articles in this review were those concerning conservative and self-care therapies for the treatment of TMD patients. A period filter was applied to only select articles published
between 2010 and 2018. There was also a filter for language and
articles were accepted only in English and Portuguese.
Furthermore, the following exclusion criteria were applied: 1) Irreversible or more invasive treatments; 2) Pharmacotherapy; 3) Studies with children; and 4) Studies with patients with special needs.

Searches were performed in two databases: 1. Science Direct; 2.
Pubmed; and the gray literature, Google Scholar. The last electronic database search was performed on February 27th, 2017.
The selected keywords were: I. Self-management, II. Temporomandibular disorders, and III. Counseling. The first search
included only self-management (I); followed by temporomandibular disorders (II) alone. The searched combinations were:
self-management and temporomandibular disorders (I and II);
and self-management, temporomandibular disorders and counseling (I, II and III).
The elected search was the one that joined the keywords:
self-management, temporomandibular disorders and counseling
(I, II and III), with 209 results.
From the elected survey, these articles were pooled for a series of
inclusion and exclusion steps, as shown in figure 1. The research
presented many results not related specifically to the theme, so
the first step aimed to reduce the total number of articles. First
exclusion step consisted of reading the titles, and the unrelated

n=48

First step of exclusion:
Reading the titles, the unrelated ones were excluded. Exclusion
criteria:
1) Non-conservative therapies
2) Pharmacotherapy
3) Studies with children
4) Studies with patients with special needs

n=36

Second step of exclusion:
Download of the available articles in the electronic databases.
Third step of exclusion:
Duplicate results were excluded.

n=33

Included

Fourth step of exclusion:
The abstract of the remaining articles were read, selecting the
ones that best fit the theme.
Inclusion criteria:
1) Conservative therapies
2) Self-care therapies

Total of articles
included
n=21
Figure 1. Flowchart of the selection of the articles.
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Martins-Júnior et al.9
Craane et al.17
Miles et al.6
Ommerborn et al.14
Conti, Corrêa and Lauris10
Heiskanen, Roine and Kalso5
Michelotti et al.15
Brantingham et al.23
Freitas et al.20
Campi et al.19
Schiffman et al.8

Conti et al.16
Kress et al.7
Miernik and Więckiewicz21
Mukherjee, Sen and Sinha12
Peters et al.11
Durham et al.1
Giro et al.13
Martins, Aquino and Meloto4
Vernooij, Willson and Gagliardi22
Bouchard et al.18

Self-care, education, and awareness of the patient with
temporomandibular disorder: a systematic review

ones were excluded. The second step was the pdf download of
the results, selecting only those that were available at the Federal
University of Paraná database. The third step consisted of removing the duplicate articles from the three databases. As a fourth
and final step, the abstracts of the 33 remaining articles were
read, and those concerning conservative and self-care therapies
were selected, reaching a total of 21 articles.
DISCUSSION
The scope of this systematic review was to synthesize the literature regarding conservative therapies and self-management
guidelines, aiming at a biopsychosocial approach in the treatment of TMD patients.
TMD treatment is not standardized due to the different etiologies and distinct structures that might be affected4. However, the
indication of self-care protocols, in addition to education and
awareness of the patient’s own dysfunction, are powerful tools to
relieve symptoms. Self-care new habits may be all that is required
for those patients that are adaptive and self-motivated, and/or it
also may be part of a more complex multi-modal treatment plan1.
According to Heiskanen, Roine e Kalso5 health-related quality of
life of chronic pain patients improved during a multi-disciplinary
treatment, whereas the factors explaining poor response were not
treatment-related, such as occupation and degree of education.
The main factors that might influence the outcome of a selfcare program are self-efficacy, depression, pain catastrophizing
and physical activity6. These programs rely on a therapeutic alliance between clinician and patient, which requires patient cooperation and clinician commitment, such as monitoring and
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constant evaluation of the dysfunction’s progression, in order to
readapt the therapeutic alternatives1. Other important measures
include chronic pain being recognized as a disease and the adoption of a patient-centered and personalized treatment approach7.
Schiffman et al.8 compared four therapeutic approaches for the
temporomandibular joint closed lock (two of them non-invasive,
and the other two invasives), and found that there was no clinically significant difference. Therefore, educating and providing
the patient with self-care techniques is the proper strategy for
initial care. It empowers the patient to know that they have the
innate ability to heal - and the clinician’s engagement, training
them to do so, is a great facilitating factor1.
The conservative therapy for TMD success rate can reach values
above 90 percent, so there is no need for invasive, irreversible and
high-tech treatments for most of the patients9. Conti, Corrêa
and Lauris10 found that all management strategies were effective
in reducing the reported pain intensity, but patients improved
faster when wearing occlusal devices associated with counseling
and behavior changes. It is unlikely that self-care acts as a unique
therapeutic strategy, however, this kind of self-regulatory behavior influences the overall pain perception1.
The highest evidence of benefit in the treatment of a TMD patient points out to psychological interventions, more specifically
cognitive behavioral therapy - especially when associated with
biofeedback, reducing pain intensity, activity interference, and
depression levels11.
Orientations from the revised literature are shown in table 1.
Based on that, a proposed self-management clinical protocol is
shown in table 2. The intention is to distribute these orientations
to TMD patients.

Table 1. Orientations for the clinician, regarding conservative therapies for the treatment of the temporomandibular disorders patient
Therapy

Authors

Conclusion

Education

Durham et al.1

Diagnosis and “optimistic counseling” (reassurance that TMD is typically benign and self-limiting
in the clear majority of cases). Education should also include TMD’s biopsychosocial etiology; cautions against invasive and irreversible treatments; sleep practices; sensible and time-limited use of
analgesia; avoidance of OTC splints bought without consultation with the dentist; caffeine usage;
anatomy and usual function of TMJ complex and associated musculature.

Michelotti et al.15

Patients that receive extensive information and considerable patient-doctor interaction present faster improvement. Therefore, the psychophysiological mechanisms associated with education and
reassurance reveal positive effects. The improvement is mediated, however, by each patient’s coping skills, mood and emotional state.

Conti et al.16

Education is slightly more effective than only an occlusal appliance in treating spontaneous muscle pain.

Freitas et al.20

Treatment modalities should include counseling and education for self-care and self-regulation,
such as an explanation concerning the role of pain, possible etiological factors of the patient’s TMD,
the relationship between chronic pain and psychosocial distress, and its benign character. A list of
recommendations can be given to patients:
- Encouragement of patients to rest their masticatory muscles;
- Observation and reduction in parafunctional habits;
- Avoidance of excessive mandibular movements;
- Maintenance of soft diet and recommendation to chew carefully;
- Performance of simultaneous bilateral mastication;
- Improvement of posture and sleep onset.
However, education should be associated with posture training and physical therapy programmes,
since counseling and self-management-based therapies provide better results when they are not
used alone. Also, although it represents a conservative low-cost and beneficial treatment for the
relief of signs and symptoms by improving psychological domains and potentially reducing harmful
behaviors, the evidence remains unclear due to the reduced number of controlled and randomized
well-designed clinical trials.
Continue...
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Table 1. Orientations for the clinician, regarding conservative therapies for the treatment of the temporomandibular disorders patient –
continuation
Therapy

Authors

Conclusion

Education

Miernik and
Więckiewicz21

As the natural course of the closed lock is self-limiting, some authors recommend just education and
counseling. It is important to explain the mechanism of disc displacement and the negative effects
of parafunctions on the stomatognathic system, especially the TMJ.

Vernooij, Willson
and Gagliardi22

Single or multifaceted educational interventions may reinforce general information about the condition and lifestyle advice and contribute to positive outcomes.
Information and evidence about the condition, prognosis, what to expect, and its management. Information and advice on how to undertake generic activities such as hygiene, dressing, preparing meals,
transportation. Information and guidance on lifestyle behaviors that support disease management.

Craane et al.17

The study showed that improvement was purely based on the education of the patients, which includes informing and explaining the presumed etiology, the good prognosis of this benign disorder
and reassuring the patient regarding this problem.

Durham et al.1

Jaw (muscle) exercises, relaxation and posture training. Can be implemented by the clinician or by
referral to other health care professions, such as physical or occupational therapists.

Craane et al.17

Exhibits significant improvement over time for pain and impairment. However, there is no evidence
of the clinically important benefit of a single physical therapeutic modality, while combinations of
physical therapeutic modalities seem to be more effective than a single one.

Bouchard et al. 18

For the treatment of non-reducing discs, institute a home exercise program performed for jaw muscle and range of motion.

Campi et al. 19

Stretching, stabilization, coordination and mobilization exercises. Although these treatments are
effective to decrease pain and improve dysfunction associated with TMD, there is still a lack of studies defining effectiveness parameters.

Durham et al.1

Use of heat and /or ice to areas of pain.

Conti, Corrêa
and Lauris10

For painful temporomandibular joint clicking, hot thermotherapy.

de Freitas et al. 20

Apply heat or cold to the most painful masticatory areas.

Miernik and
Więckiewicz21

For the closed lock, the recommended self-care protocol might include thermotherapy (cold or
warm packs) in the initial period of locking.

Giro et al.13

Thermotherapy to promote pain relief, improve muscle tone, and relax mandibular muscles. Patients
should be advised to place moist heat pads on the painful muscle for 15 minutes, 3 times per day.

Durham et al.1

Clinicians should implement a “pain-free diet”, as opposed to a “soft diet”, for a two-week period.
After that, a new review determines whether the individual advances as tolerated to firmer and
chewier consistency foods.

Schiffman et al.8

To the patient minimally inconvenienced by diet, should be recommended a regular diet that, at
worst, avoids tough or hard foods.

Ommerborn
et al.14

Diet counseling for the patient with bruxism.

Mukherjee, Sen
and Sinha12

For the management of orofacial pain, a successful home care program should emphasize a soft
diet. Some patients find eating mild food helpful.

Miernik and
Więckiewicz21

For the closed lock, the recommended self-care protocol might include soft food diet in the initial
period of locking.

Self-exercise

Thermal modalities

Diet and nutrition

Avoid foods of thick consistency.

Martins et al.4
de Freitas et al.

Maintenance of soft diet and recommendation to chew carefully.

Craane et al.17

In their study, patients were advised to use a soft diet and chew bilaterally

Durham et al.

Massage is limited to the anatomic location of the painful or tense affected masticatory muscles.
The most easily accessible to palpation are masseter and temporalis.

Giro et al.13

Self-massage promotes the improvement of local blood circulation and relieves pain and muscle
tension. Patients can be instructed to bilaterally massage the masseter and temporal muscles 3
times per day with circular movements performed using the index, middle, and ring fingers. It was
concluded that the improvement of blood flow in the masticatory muscles and decreased muscle
tension provided by massages followed by exercises and hot pads can reduce pain, which also
contributes to improvement in mandibular function.

Conti et al.16

Instruct the patients to massage painful areas.

Brantingham
et al.23

Considered soft tissue procedures, such as trigger point therapy, transverse friction massage and
therapeutic massage. A typical relaxing massage is focused on reducing muscular tension and
improving circulation.

20

Self-massage

1

Continue...
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Table 1. Orientations for the clinician, regarding conservative therapies for the treatment of the temporomandibular disorders patient –
continuation
Therapy

Authors

Parafunctional be- Durham et al.1
havior monitoring
and avoidance

Conclusion
Orient the patient to identify, monitor, and avoid any parafunctional behavior that exacerbate their
pain.

Mukherjee, Sen
and Sinha12

A reduction in stress/tension-related parafunctional activity can lead to immediate less pain reported
by patients. A successful home care program includes parafunctional habit modification.

Miernik and
Więckiewicz21

It is important to explain the mechanism of disc displacement and the negative effects of parafunctions on the stomatognathic system, especially the TMJ.

Martins et al.4

Their study revealed an improvement in the symptomology, which included modifications in parafunctional activities, greater awareness of the patient and the cognitive placebo effect. Counseling
should include guidance on reducing parafunctional mandibular activities.

Giro et al.13

Parafunctional habits are involved in the development and maintenance of the signs and symptoms
of TMD. Behavioral therapies may help relieve musculoskeletal pain and restore mandibular function
by reducing inflammation, relieving muscle tension, and improving psychological health. Counseling
and self-care approaches include guidance in reducing parafunctional jaw activities.

de Freitas et al.20

A TMD self-management program should orient the patient towards becoming aware of parafunctional habits, such as teeth clenching. Patient must be able to monitor and reduce muscle parafunction
in the head and neck region.

Conti et al.16

In their study, the improvement in pain reported after a 3-month period reflected the importance of
behavioral alterations and the avoidance of deleterious and parafunctional habits in the facial pain
of masticatory origin.

Campi et al.19

A self-care program should include habit reversion techniques and correct jaw use.

Table 2. Self-management clinical protocol for the patient, including techniques and education with the purpose of awareness
Self-management clinical protocol
TMD definition
etiology

and

Temporomandibular disorder (TMD) refers to a group of masticatory system changes characterized by pain in the
temporomandibular joint (TMJ) and/or masticatory muscles, joint sounds, joint movement shifts or limitations. The
etiology of TMDs can be quite varied, and known causes include developmental conditions, trauma, infection, and
autoimmune conditions. However, the etiology most frequently seen in the clinic is at best speculative, and factors
that are frequently held as responsible for pain and dysfunction comprise grinding, clenching and stress.

counse-

TMD is typically benign and self-limiting in the vast majority of cases. It is important to emphasize the good prognosis
of this benign disorder. Patients that receive extensive information and considerable patient-doctor interaction present faster improvement.

Rest of masticatory
muscles

Avoid excessive mandibular movements, such as chewing gums. When your jaw is at rest, your teeth should never
touch - the teeth only touch during chewing and swallowing. The jaw should be kept in the postural position, with the
teeth separated, avoiding an involuntary muscular contraction. To learn the position, repeatedly pronounce the letter
“N” and hold the tongue in this position behind the upper incisor teeth, with the lips in slight contact. Avoid leaning on
your jaw at rest. Limit your maximum buccal opening, especially when yawning or singing.

Soft
diet/Bilateral
mastication

Avoid tough, hard and thick consistency food. Try to eat soft food slowly, in small pieces. Some patients find eating
mild food helpful. Chew carefully and bilaterally, in order not to overload the TMJ.

“Optimistic
ling”

Observation and re- Parafunctional habits exacerbate pain. They are involved in the development and maintenance of the signs and sympduction in parafunc- toms of TMD. Therefore, it is important to identify, monitor and avoid this type of habits. Avoid clenching and/or grindtional habits
ing your teeth. Avoid pen (objects in general) and nails biting. Use some type of reminder to notice any parafunctions
and try to turn them into a non-jaw-related habit. Patient must be able to monitor and reduce muscle parafunction in
the head and neck region.
Improvement of
posture

This is part of a specific physical self-regulation strategy which helps in the management of pain complaints. It involves posture training with a physical therapist, awareness training to improve symmetric head and neck postures and
training in diaphragmatic breathing.

Improvement of sleep

This is also part of a specific physical self-regulation strategy which helps in the management of pain complaints. It
involves instructions for improving sleep onset, position-oriented relaxation training and positioning the pillow supporting the head and neck during sleep.

Use of heat

Apply hot packs to areas of pain, for 15 minutes 3 times per day. Thermotherapy promotes pain relief, improves muscle tone and relaxes mandibular muscles.

Self-massage

Bilaterally massage the masseter and temporal muscles 3 times per day with circular movements performed using the
index, middle, and ring fingers. Self-massage promotes the improvement of local blood circulation and relieves pain
and muscle tension, which also contributes to the improvement in mandibular function.
Continue...
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Table 2. Self-management clinical protocol for the patient, including techniques and education with the purpose of awareness– continuation
Self-management clinical protocol
Jaw muscles exercises, relaxation
and posture training

The therapeutic self-exercise consists in the prescription of muscular contractions and body movements in order to
improve general function and help satisfy the demands of daily life.
· Relaxation exercises: Movements of opening, laterality, protrusion and closing resistance (with the fist as support,
for example).
· Relaxation exercises with diaphragmatic breathing: Exhale completely with one hand resting on the chest and
the other on the abdomen, training to become aware of the mechanism of breathing only by the position and hand
movement. Diaphragmatic breathing should be performed for 5 minutes every day, every 2 hours. However, use this
coordinated breathing the most frequent possible throughout the day.
· Stretching exercises: Open your mouth slowly until you experience an initial sensation of pain. Open a little more
with slight pressure, positioning the thumb in the upper arch, approximately in the region of premolars, and the index
finger in the lower arch, also in the region of the premolars. The technique should be performed every day, every 2
hours, keeping the elongated jaw in position for one minute, six times in a row.
· Coordination exercises: Consist of repeated opening, laterality, protrusion and mandibular retrusion movements.
They must be performed slowly and coordinated, in front of the mirror, 3 times per day.
· Mobilization exercises: Perform mandibular laterality movements to recapture the disc, if possible. Then perform
gentle protrusion and retrusion movements by holding some small object between the teeth.

DIFFICULTIES

REFERENCES

There is a recognized difficulty in the establishment of a reference
standard clinical protocol, or some type of guidelines for specific
interventions, due to a lack of evidence of the efficacy of one
treatment over another1 and also because there are a great variety
of methods used in clinical trials.
Moreover, it is known that having a confirmed diagnosis is a
necessary step towards effective clinical management, which is
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Pain relief strategies during immunization
Estratégias para alivio da dor durante a imunização
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ABSTRACT
BACKGROUND AND OBJECTIVES: Vaccine is the most
common source of pain in childhood, which can lead to the
non-acceptance of immunization. Given that, healthcare professionals must use strategies to manage pain in their practice. The
objective of this study was to analyze the non-pharmacological
therapies used in clinical trials to manage pain during children’s
immunization.
CONTENTS: In this integrative review, we searched the LILACS, Medline, BDENF and Pubmed databases, using the keywords “Clinical trial,” “Pain management” and “Immunization,”
with the Boolean operator AND. After searching and reading,
eight articles were included in this review. The studies analyzed
showed different techniques to manage pain, such as the use of
movies, toys, facilitated position and parents’ training.
CONCLUSION: The interventions studied proved to be beneficial to manage pain, and they can be performed by a professional
or by the parents themselves, supporting the professionals in implementing it in their clinical practice.
Keywords: Child, Clinical trial, Immunization, Pain management.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A vacina é o método mais
comum de causa de dor na infância, podendo levar a não aceitação da imunização. Diante disso, os profissionais da saúde precisam usar estratégias para o manuseio da dor em sua prática. O
objetivo deste estudo foi analisar as terapias não farmacológicas
utilizadas em ensaios clínicos para o manuseio da dor durante a
imunização de crianças.
CONTEÚDO: Nesta revisão integrativa, buscou-se artigos das
bases de dados LILACS, Medline, BDENF e Pubmed, com o
uso dos descritores “Ensaio clínico”, “Manejo da dor” e “Imu-

nização”, com o operador booleano AND. Após busca e leitura,
oito artigos foram incluídos nesta revisão. Os estudos analisados
evidenciaram diferentes técnicas de manejo da dor como uso de
filmes, brinquedos, posição facilitada e treinamento dos pais.
CONCLUSÃO: As intervenções analisadas, demonstraram-se
benéficas para o manejo da dor, podendo ser conduzidas por um
profissional ou pelos próprios pais, amparando, dessa forma, os
profissionais para sua implementação na prática clínica.
Descritores: Criança, Ensaio clínico, Imunização, Manuseio da dor.
INTRODUCTION
Vaccines are the most common source of iatrogenic pain in early
childhood and are a considerable source of suffering for children
subjected to this procedure, as also for their parents and those people
responsible for the execution of the vaccination process1.
However, the pain and fear associated with the use of needles had been
largely neglected until recently, especially considering these symptoms
in early childhood. This means that health professionals need to include strategies for dealing with pain within clinical practice2.
The International Association for the Study of Pain (IASD) defines
pain as “an unpleasant sensory and emotional experience associated
with actual or potential tissue damage or described in terms of such
damage”. Also, pain is always subjective. Each individual person
learns the application of the word through his or her own experiences regarding lesions, at the start of life3.
Fear of needles also helps to bring about a general non-acceptance of
vaccination4. There are proven strategies to control anxiety and pain
during the immunization process. Interventions are grouped thus:
interventions during the procedure itself; physical interventions;
and pharmacological interventions4,5.
However, little has been said about such strategies with the goal of
analyzing the non-pharmacological therapies used in clinical trials for
coping with the issue of pain during the immunization of children.
CONTENTS
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This is a descriptive study, of the integrative review ilk, for the identification of academic works produced on the theme of dealing with
pain during the immunization of children. The method comprises
six stages: establishment of the problem (guidance for the project);
selection of the sample; definition of the information to be extracted; analysis of results; presentation and discussion of results; and
presentation of the revision6. Following the sequence of stages, we
defined the core research issue as follows: which non-pharmacological therapies are used in clinical trials for handling pain during the
immunization of children?

Pain relief strategies during immunization

The study was conducted based on the following databases: Latin American and Caribbean Health Sciences Literature (LILACS);
Nursing Database (BDENF); and Pubmed, through free access on
the websites of the Virtual Health Library (BVS) and the Department for Qualification of Higher-Level Personnel (CAPES-Brazil),
through controlled descriptors as follows: “Ensaio clínico”, “Manejo

Search for data / articles (n=4/44)
BDENF (n=0)
Medline (n=26)
LILACS (n=0)
PubMed (n=18)

Studies with full text available
(n=34)
Excluded on grounds of duplicity
(n=15)
Examined through the abstract
(n=19)
Excluded by abstract
(n=11)
Articles selected for full reading
(n=8)
Excluded on full reading
(n=3)
Articles selected for review
(n=5)
Figure 1. Flowchart for identification and selection of articles
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da dor” and “Imunização”, as also their equivalents in the English
language, with the Boolean operator AND.
The collection of data took place in June 2017, involving the careful
and critical reading of abstracts and then the full text of articles. The
criteria applied were the following: 1) Inclusion – publications as
from 2007; full text available; text in English, Portuguese or Spanish; research involving children aged 12 or under; use of non-pharmacological therapies; 2) Exclusion – research involving adults; use
of animal models; with double indexing on databases. In this stage,
we found 44 articles, as shown in figure 1.
After selection, the articles were summarised and then documented
based on the title, author, magazine, year and country of publication, and classified based on the level of scientific evidence7. Next,
we conducted a critical analysis of the results through a descriptive
synthesis of studies, showing the objectives, sample, method, strategy and main results. Later, these were discussed and presented.
The sample consisted of eight randomized clinical trials, found on
the Medline and Pubmed databases and published between 2007
and 2015.
The studies were classified as showing level 2 of scientific evidence.
With regard to language, all the studies were written in English.
Five of the studies were carried out in Canada, two in Turkey, and
one in the United States of America (USA). Table 1 below shows a
synthesis of the articles shown in the study.
The pain caused by the vaccination may lead to changes in the future response to the painful phenomenon, including fear of needles.
Even though there are different forms of intervention for pain relief,
these are not always used in clinical practice1. In the light of this
fact, when we analyze the different studies, we have seen evidence of
different non-pharmacological strategies for dealing with pain while
children are being vaccinated.
Parental involvement during immunization was brought up in most
of the articles here considered (A1, A3, A4, and A5). The evidence
shows that parents have shown great interest in learning the interventions for pain relief while children are being vaccinated8. The
interventions with the parents involve an initial course of training,
with guidance being given by the nursing team.

Table 1. Summaries of the studies included
Nº
A1

Goal/Sample
To appraise the impact
of the implementation
of pamphlet and video
at outpatient pediatric
clinics based inside
hospital units.
(160
parent-child
pairs).

A2

Appraise the level of
pain shown by newborns during vaccinations against Hepatitis
B, in the facilitated position and the classic
position for restraint.
60 newborns.

Method
The pediatric outpatient
clinics were randomized
into two groups (the
control group – standard care, and intervention group – review of
pamphlets and videos).
Materials: Pamphlet and
educational video.

Strategy
Control Group – the parents who attended
this clinic did not receive any kind of educational material.
Intervention Group – the parents of the children who attended the clinic, as part of this
group, reviewed a pamphlet and a video
about dealing with pain during the procedure of vaccination.
Two months after the first vaccination, they
returned, and, at that time, no attention was
attracted to either the pamphlets or the video.
The newborns were ran- Control Group – vaccination cardomly placed in one of ried out in the upright position;
two groups (a control Intervention Group – vaccination carried
group with standard care, out in the facilitated folding position
and an intervention group
using the facilitated position). Materials: facilitated folding position.

Main results
The parents who were in the intervention group increased the use of interventions for the management of pain,
but there was no reduction in the level
of child pain within this group.

The pain intensity scores among the
lactating babies in the intervention
group were lower than in the control
group.
While 50% of the lactating babies in
the treatment group did not show pain,
93.4% of the lactating babies in the
control group showed intense pain.
Continue...
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Table 1. Summaries of the studies included – continuation
Nº

Goal/Sample

Method

Strategy

Main results

A3

Assess the usability
and efficacy, regarding the acquisition of
knowledge, based on
the pamphlet and video shown to parents of
newborns.
33 mothers, some of
whom accompanied by
their partners.

Appraisal of usability of the
materials; individual and
group interviews; and knowledge tests.
Materials – pamphlet and
video; a knowledge text with
10 true-false questions.

Three groups of interviews were carried out, divided into three distinct
phases: baseline (general questions
about pain experienced during infant
vaccination), review of the pamphlet,
and review of the video.
A moderator facilitated the discussion using an interview outline and
then recorded what was said.
Next, an instrument was applied for
the appraisal of information regarding
health issues, and also a knowledge
test including 10 questions about the
understanding and adequacy of information, applied after the pamphlet
and the video were reviewed

The parents were very receptive and
open to learning about strategies for
pain management. They also wanted access to educational tools and reported
that the credibility of the information was
very important.
Most of the parents reported that they
understood all the information in the
pamphlet and on the video.
The mean number of correct answers
increased, from the base situation to the
post-pamphlet situation and from there
to the post-video situation.
All the parents reported that they planned
to take action, based on the information
included in the pamphlet and in the video.

A4

Examine a computerized programme for
parental training, “Bear
Essentials”, to improve
parents’ awareness and
to train them to help
to relieve their anguish
on the immunization
of preschool children.
(90 parent-child pairs)

The parent-child pairs were
randomly distributed in three
groups (Control Group, with
standard care; Intervention Group 1 – distraction;
and Intervention Group 2
– training and distraction).
Materials: children’s films;
programme for parental
training – “Bear Essentials.”

Control
Group:
no
training or distraction of any kind;
Intervention Group 1 – no training;
distraction with children’s films;
Intervention Group 2 – Parental
training through the “Bear Essentials” programme, and distraction
with children’s films

The parents subjected to training had
significantly higher scores than the others, showing a better level of knowledge,
greater involvement, and encouragement of distraction.
The children whose parents participated
in the training programme got more involved in distractions and deep breathing. On the other hand, no differences
were observed with regard to the children’s pain.

A5

Provide more solid
conclusions about the
efficacy and the mechanisms of distraction,
as a way to control pain
during early childhood
99 children.

The children were randomly
placed in three groups (a control group with standard care;
Intervention Group 1, with
distraction directed by the
research assistant, and Intervention Group 2, with distractions directed by the parents).
Materials: toys.

Control Group: the parents interacted with the children, but without any
training or distraction of any kind;
Intervention Group 1 – The parents hold the child while the assistant distracts the child using a toy;
Intervention Group 2 – The parents
hold the child and encourage the
use of the toy.

The level of distraction was significantly higher in the two intervention
groups, rather than the control group.
However, there was no difference in the
pain experienced by the children, between the two groups.

Parents who received some kind of guidance or training manage
to get involved in more techniques for distraction, encouragement,
and promotion of tackling during the procedure9,10.
The use of an educational tool to guide parents was addressed in A3
and A4. Among the educational techniques, we highlight the use
of pamphlets, videos, and even a computer programme containing
basic information on the options available for pain management.
The use of these techniques significantly increased the knowledge
and the awareness of the parents, with regard to the intervention,
and also the level of confidence for the execution thereof8.
Distraction techniques are very much used for pain management
during the process of immunization, especially through the use of
children’s films and toys (A4 and A5). The use of films and toys
brought an increase in tackling behavior among children and has
contributed to promoting the strategy of tackling, among parents
and among the nursing team9-11.
The techniques for child positioning, during the process of vaccination, have not been discussed at length in the articles included in
this review. Only one of these articles (A2) addressed the use of the
facilitated folded position for the immunization of newborns. The
use of the facilitated position is simple, cheap, and non-invasive, and
this contributes to pain relief due to vaccination, thereby making it
easier to care for newborns12.

272

CONCLUSION
The analysis of the studies has addressed countless intervention strategies for pain relief during vaccination, whether led by a professional
person or by the parents themselves. The different methods of intervention bring approaches based on distraction, especially through
the use of toys and children’s films.
The studies have also shown evidence of the importance of the participation of the parents during the procedure, after due training
or use of an educational tool with pamphlets, videos or other educational programmes, and have shed light on the benefits of the
facilitated position for newborns.
The knowledge obtained through this study has shown that the implementation of different techniques for pain relief has shown itself
to be beneficial for the handling of pain among children of different
ages, thereby being a form of support to the professional staff, for
use in clinical practice.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Cryotherapy and
transcutaneous electrical nerve stimulation are physiotherapeutic resources widely used for the treatment of pain, due to their
analgesic actions proved by scientific evidence. The concomitant
use of these two therapeutic modalities in clinical practice is becoming more and more recurrent, justified by the assumption
of boosting the analgesic effect. However, some physiotherapists
disagree with this practice and believe that the simultaneous use
of cryotherapy and transcutaneous electrical nerve stimulation
nullifies its effects. The objective of this study was to carry out a
bibliographic review of studies on the effects of the simultaneous
use of cryotherapy and transcutaneous electrical nerve stimulation in pain treatments.
CONTENTS: We selected articles published between 20062018 in the databases Scielo, LILACS, Medline and Pubmed.
The selection was based on the crossing of the keywords: transcutaneous electrical nerve stimulation, cryotherapy and analgesia.
The final sample consisted of 6 articles.
CONCLUSION: The results of the analysis of the selected articles showed that, as already scientifically proved, the effects
of cryotherapy and transcutaneous electrical nerve stimulation
alone have their analgesic efficacy. However, most of the studies
did not demonstrate a significant improvement in pain with the
associated use of transcutaneous electrical nerve stimulation and
cryotherapy compared to the isolated use of these physiotherapeutic resources, reinforcing the need for further research to
elucidate the issue.
Keywords: Analgesia, Cryotherapy, Transcutaneous electrical
nerve stimulation.

JUSTIFICATIVA E OBJETIVOS: Crioterapia e estimulação
elétrica nervosa transcutânea são recursos fisioterapêuticos amplamente utilizados para o tratamento da dor, devido a suas ações
analgésicas comprovadas por evidências científicas. Torna-se cada
vez mais recorrente o uso concomitante dessas duas modalidades
terapêuticas na prática clínica, justificando-se com o pressuposto de potencialização do efeito analgésico. No entanto, alguns
fisioterapeutas discordam dessa prática e acreditam que o uso
simultâneo da crioterapia com a estimulação elétrica nervosa
transcutânea leva à anulação dos seus efeitos. O objetivo deste
estudo foi realizar uma revisão bibliográfica de estudos sobre os
efeitos do uso simultâneo da crioterapia e da estimulação elétrica
nervosa transcutânea nos tratamentos para dor.
CONTEÚDO: Foram selecionados artigos publicados entre os
anos 2006-2018 nas seguintes bibliotecas e bases de dados: Scielo,
LILACS, Medline e Pubmed. A seleção foi baseada no cruzamento
dos descritores: estimulação elétrica nervosa transcutânea, crioterapia e analgesia. A amostra final foi composta por 6 artigos.
CONCLUSÃO: O resultado da análise dos artigos selecionados
mostrou que, como já comprovado cientificamente, os efeitos da
crioterapia e da estimulação elétrica nervosa transcutânea isoladamente têm sua eficácia analgésica. Entretanto, a maioria dos estudos não demonstrou melhora significativa da dor com o uso associado da crioterapia com estimulação elétrica nervosa transcutânea
comparado ao uso isolado dos recursos fisioterapêuticos, reforçando a necessidade de mais pesquisas que elucidem a questão.
Descritores: Analgesia, Crioterapia, Estimulação elétrica nervosa transcutânea.
INTRODUCTION
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Pain was defined by the International Association for the Study
of Pain (IASP) as an “unpleasant sensory and emotional experience associated with actual or potential tissue damage”. It is a
symptom common to numerous pathological conditions, whose
occurrence is increasingly more frequent due to the new life habits, the modern human’s decline to endure suffering, the extension of people’s lives in general, and of the patients with naturally
lethal clinical conditions1.
Among the electrothermal phototherapy resources used in physiotherapy for the treatment of pain, the cryotherapy and transcutaneous electrical nerve stimulation (TENS) stand out2.
The cryotherapy is a technique that uses the cold with the purpose of absorbing heat from the body tissue in which it is being
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applied, having as consequences the decrease of the metabolism,
anti-inflammatory and analgesic effects. Studies show that the
analgesic action mechanism of the cryotherapy involves the reduction in the conduction velocity of the nerve fibers due to
the asynchronous transmission in pain fibers, release of endorphins, and the inhibition of spinal neurons, besides an increase
in the refractory period, which leads to a gradual reduction in the
transmission of impulses in the sensitive nerves3.
The TENS consists of a therapeutic electrical current used as a
physiotherapeutic resource inducing analgesia, introduced in the
human body tissue through the skin via the electrodes4. Studies
propose that the TENS promote the analgesia through the Gate
Control Theory (GCT), and through the release of endogenous
opioids. The GCT suggests that the TENS promotes the analgesia through the activation of afferent Aβ nerve fibers, which
are thick, myelinated and of fast conduction, without activating
the small-diameter nociceptive fibers (A-delta and C fibers). This
way, the inhibition of nociceptive neurons happens in the dorsal
horn of the spinal cord due to the activity of the A-beta5 fibers.
Also, studies show that the low-frequency TENS activates endogenous receptors in the spinal cord and brainstem, temporally
prolonging the analgesia in a motor level6.
The TENS can be classified in four modalities: conventional,
acupuncture, brief, intense, and burst. The most used methods
are the conventional (high frequency and low-intensity) and acupuncture (low frequency and high-intensity). Such modalities
present different pain modulation mechanisms. Studies demonstrate that the application of the conventional TENS preferably
stimulates larger nerve fibers (Aβ, afferent peripheral nerve fibers that transmit low-intensity mechanical stimulation information), modulating the pain at the medullar level, explained
by the GCT7,8. In the acupuncture-like TENS, small-peripheral
nerve fibers that transmit mechanical stimulation and fast pain),
modulating the pain at the supraspinatus level through the release of opioids and endogenous neuromediators, suppressing
the transmission and perception of the harmful stimulations7,9.
Often, it can be observed in the physiotherapy clinical practice
the simultaneous use of the cryotherapy and TENS with the
purpose of inducing the analgesia and optimizing the analgesic
effect. However, some professionals believe that the combined
use of these two therapeutic modalities cancels each other effects.
The purpose of this study was to perform a bibliographic review on the simultaneous use of cryotherapy and TENS in the
treatments for pain since a scientific basis is required to justify
this use.
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CONTENTS
The development of this review was performed in stages, 1) Establishment of the guiding question; 2) Selection of the articles
based on the inclusion and exclusion criteria; 3) Analysis of the
selected studies; 4) Interpretation of the results.
The inclusion criteria were articles in Portuguese registered in
the electronic libraries and database Scientific Electronic Library
Online (Scielo, Medline, LILACS, and Pubmed). The original
articles, provided in full text, published in journals classified by
the Qualis as extracts A and B of the CAPES, the Brazilian Federal Agency for Support and Evaluation of Graduate Education, in
the period from 2006 to February 2018, that had the following
Health Sciences Descriptors (DeCS): TENS, cryotherapy, analgesia. Thesis, dissertations, books, and chapters of books were
excluded from the research and those that did not correspond
to the proposed theme. Bibliographic references of the selected
articles were analyzed, and relevant articles were included.
After applying the preset inclusion and exclusion criteria, the
sample was represented by six articles. For the ascertainment of
the data, an instrument was prepared with the following variable: authors, type of study, sample, year of publication, primary
results and conclusions. The analysis of the articles proceeded
descriptively, and the results were presented as a table.
The research’s result on the databases gathered the total of 93 articles.
A total of 5 articles was found at the Scielo database, 11 at the BIREME, eight at LILACS, 55 at Pubmed, and 14 articles at Medline.
After a meticulous analysis of the articles and excluding the recurrent articles or the ones that did not meet the theme to be
analyzed, six articles were selected to form the review of the literature since they were consistent to the purposes of the work (Figure 1). The characterization of the articles is presented in table 1.

BIREME
11

Scielo
5

LILACS
8

Medline
14

Pubmed
55

4 recurrent articles
in the database
87 excluded articles
due to incompatibility
with the theme
6 selected articles
Figure 1. Flow diagram of the included and excluded studies

Table 1. Articles selected for the final sample
Authors

Types of study

Purposes

Samples

Intervention Time

Conclusions

Maciel et
al.10

Cross-sectional
study with quasi-experimental design

Evaluate the effects of
the isolated and combined application of the
TENS and the cryotherapy on the pressure-induced pain threshold
in healthy subjects.

40 healthy volunteers,
20 men, and 20 women.
Divided into 4 groups:
Cryotherapy, TENS and
CryoTENS, and Placebo

All subjects were
submitted to interventions, on alternate
days, to the three protocols.

The study showed that the
cryotherapy,
TENS,
and
CryoTENS techniques were
effective in the pain threshold.
However, the cryotherapy
stood out as having the most
prolonged analgesic effect.
Continue...

275

Br J Pain. São Paulo, 2018 jul-sep;1(3):274-8

Silva DA, Peixoto GF, Rodrigues KM and Farias VX

Table 1. Articles selected for the final sample – continuation
Authors

Types of study

Purposes

Samples

Intervention Time

Conclusions

Abreu,
Santos
and
Ventura11

Clinical trial

Evaluate the analgesic
effectiveness of using
TENS and cryotherapy
individually and combined to relieve chronic
low back pain.

6 patients with chronic
back pain. Divided into
3 groups: cryotherapy,
TENS, and TENS + cryotherapy.

Five days of attendance with the analgesic
technique being applied for 20 minutes.

The three modalities of therapy used were effective in the
relief of the back pain. The
combined therapy did not
have a significantly higher
effect than the others.

Ribeiro,
Monteiro
and
Abdon12

Prospective experimental study

Verify the effect of cryotherapy and TENS simultaneously in the low
back pain treatment.

12 patients of the female
sex and with low back
pain diagnosis. Divided
into groups as group A
(TENS), group B (cryotherapy) and group C
(CryoTENS).

Eight attendances, on
two days of the week,
applying 30 minutes
of isolated or combined therapies followed by stretching.

The results suggest that the
use of the TENS and cryotherapy together did not leverage the effects already obtained with the isolated application of these resources.

Santuzzi
et al.13

Experimental trial

Evaluate the effects of
the TENS and cryotherapy, used isolated or
combined, on the frequency of the action
potentials of the femoral
nerve.

9 Wistar rats, with body
weight between 300
and 350 g, divided into
3 groups: submitted to
TENS, cryotherapy, and
combined therapy applications.

TENS (50Hz, 10mÅ)
for five minutes, isolated
CRYO and combined
therapy (AT) for 10 minutes.

The combination of the non-invasive analgesic modalities CRYO and TENS significantly alleviates the effects
produced by the TENS separately on the femoral nerve
electrical activity (FNA) of the
anesthetized rats.

Macedo
et al.15

Randomized con- Evaluate the immediate
trolled trial
effect of the conventional TENS combined
to cryotherapy in the
threshold of pain and
tolerance on healthy individuals.

112 healthy women. The Single-intervention for
volunteers were divided data collection.
into seven groups: control,
placebo TENS, conventional TENS, burst-mode
TENS, cryotherapy, cryotherapy with burst-mode
TENS, and cryotherapy
with conventional TENS.

The results suggest optimization of the analgesic effect
with the use of the burst-mode TENS combined to cryotherapy. The same did not
take place when combined
with the conventional TENS.

Farias et
al.2

Descriptive
ob- To compare the analgeservational case sic effect of the TENS,
series study
cryotherapy, and CryoTENS on healthy people.

13 healthy volunteers of
the female gender aged
between 16 and 20. The
three analgesic techniques were used in each
volunteer: TENS, cryotherapy, analgesia.

The superiority of the CryoTENS against the cryotherapy and TENS was not observed on the pain threshold,
and the three techniques are
equally effective to relieve
the pain in healthy people.

Single intervention for
data collection held
from September to
October 2007.

TENS: transcutaneous electrical nerve stimulation; FNA = femoral nerve electrical activity.

DISCUSSION
Farias et al.2 studied the effect of using the conventional TENS
(100Hz frequency; 75μs pulse duration, for 20 minutes), and
cryotherapy, separately and combined, on the pain sensitivity
of young, healthy, adult women that volunteered. The authors
assessed the pain sensitivity through the use of an adipometer
in the triceps skinfold and the visual analog scale (VAS) of pain
as a reference to the beginning of the pain perception after the
therapeutic intervention. The results showed that there was no
meaningful difference in the effect of these resources used separately or combined.
Similarly, Maciel et al.10 also evaluated the effect of using the TENS
and cryotherapy, separately and combined, on the pressure-induced
pain threshold. However, it used a pressure algometer and the VAS
as an evaluation instrument of the pressure-induced pain threshold
in healthy subjects of both genders. The pain threshold was determined before, immediately after, as well as 10, 20, and 30 minutes
after the application of the analgesia techniques. The results of this
study showed that the cryotherapy, TENS, and CryoTENS in-
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creased the pressure-induced pain threshold. However, the cryotherapy separately presented a more prolonged analgesic effect.
Other studies investigated the efficacy of the cryotherapy combined with the TENS on pathological conditions like, for example, the low back pain. Abreu, Santos e Ventura11 investigated
the analgesic efficacy of combining cryotherapy and TENS (CryoTENS) on chronic low back pain on women. To evaluate the
pain, they used the VAS before and after applying the resources.
The authors demonstrated that the use of the combined therapy
did not promote substantial improvement regarding the isolated
therapy modalities, although the three analgesic modalities have
shown themselves effective in relieving the chronic low back pain
of the patients. This study supports the Ribeiro, Monteiro and Abdon12 results, who also evaluated the possible benefits of the combined cryotherapy and TENS use, twice a week, for one month,
in women with low back pain. They used the VAS as an evaluation instrument, besides the measures of the lumbar spine range
of motion through goniometry and measurement of the strength
of muscles that may be compromised in case of low back pain
(tibialis, quadratus lumborum, psoas, and pyramidal). The results
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of this study showed that although the use of the TENS and the
combined therapy (CryoTENS) significantly improved the pain,
this decrease in the group treated with the cryotherapy and TENS
simultaneously was not markedly higher than in the groups that
were treated with both separately. Besides, there was no substantial
improvement in the range of motion, in spite of occurring pain
betterment, which is a significant limiting factor.
In addition to the studies in humans, Santuzzi et al.13 evaluated
the effect of using the TENS and the cryotherapy, isolated or combined, on the femoral nerve electrical activity of rats. Since the
physiological analgesia mechanisms of the two therapeutic modalities are opposite; while one reduces the nerve conduction velocity,
the other stimulates the nerve fibers, the purpose of the authors
was to elucidate the questions related to the use of this combined
therapy on the frequency of the action potentials of the femoral
nerve. Their experiments showed that the association between the
analgesic modalities significantly alleviates the effects produced by
the TENS separately on the FNA of rats, suggesting caution in
the simultaneous application of the TENS and the cryotherapy in
the physiotherapeutic clinical practice. Furthermore, to Santuzzi
et al.13, the therapeutic application of the cryotherapy with the
TENS reduces the tactile sensitivity, with the ideal intensity of
the TENS to be applied being less perceived. Andrews14 confirms
that the ice may reduce the nerve conduction velocity and explains
that after applying twenty minutes of cryotherapy with TENS, the
nerve conduction is reduced in up to 29.4%, further reinforcing
the caution on the combined use of these therapeutic resources.
The randomized controlled trial by Macedo et al.15 carried out with
112 young healthy women evaluated the effect of combining the
burst-mode TENS (100Hz frequency with 4Hz burst frequency,
200µs pulse duration, and high-intensity) and the conventional
TENS (100Hz frequency, 100µs pulse duration, and low-intensity)
with the cryotherapy on the pressure-induced pain. The interventions were applied for 25 minutes. The pain threshold and tolerance
in the lateral epicondyle region were evaluated through a pressure
algometer before and after using the techniques separately and combined. The study showed that both, pain and tolerance threshold,
significantly decreased in the placebo and control groups but increased in the groups that used cryotherapy, burst-mode TENS,
and burst-mode TENS combined to cryotherapy. No alteration was
verified on the pressure-induced pain threshold and tolerance due to
the use of the conventional TENS coupled to cryotherapy. The authors suggest that the use of ice does not negatively affect the burstmode TENS analgesic action mechanism, which happens through
the stimulation of the motor nerve fibers to produce muscular contraction and thus inducing the release of endogenous opioids.
The electric stimulation has been broadly used in the physiotherapy practice, differing from other electrotherapy resources due to
the modulation of physical parameters such as frequency, pulse
duration, type of current and waveform16. Regarding treatment
for acute or chronic pain, the TENS is a low-cost non-pharmacological intervention, with no potential to toxicity, few adverse
effects, easy-to-use, which can be utilized for long periods and
presents immediate analgesic effect17. The easiness to handle this
resource and its low-cost makes it quite marketed, and it can be
used by the patient himself, which could lead to improvement of
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the secondary symptoms, such as sleep disorders, emotional conditions, and quality of life18. Studies showed that the TENS efficacy is related to the adjustments in the intensity, pulse width,
and current frequency parameters17. In the different frequencies
and intensities clinically used, the TENS activates large diameter
afferent fibers19,20. The afferent impulses sent to the central nervous
system (CNS) activate a descending inhibitory system to reduce
hyperalgesia. This way, the TENS minimizes the hyperalgesia
through peripheral and central mechanisms. The high-frequency
TENS produces analgesia through the activation of endogenous
inhibitory mechanisms in the CNS involving the opioid GABA,
while the low-frequency TENS uses the classical inhibitory pathway activating the serotonin, in addition to the GABA. Both, all
in all, activate inhibitory pathways to reduce the excitability and
posterior neuronal sensitization in the dorsal horn of the spinal
cord, thus reducing the pain17. Through peripheral mechanisms,
the TENS may change the excitability of peripheral nociceptors
reducing the impulses to the CNS.
Cryotherapy, in its turn, is also a physiotherapeutic resource widely
used when planning to achieve analgesia. Among the cryotherapy
physiological effects, the decrease of the cell metabolism and vasoconstriction with consequent reduction of the blood flow stand
out. It is also observed the reduction of metabolic waste, reduction
of the inflammation and muscle spasm21,22. The analgesia obtained
through using cryotherapy is due to the effect of the reduction of
the nerve conduction velocity which, in its turn, is a consequence
of the decreased neuronal metabolism and the sodium-potassium
(Na+/K+) pump activity, increasing the excitability threshold of the
sensory neurons at the application site. Besides, the effects associated
with the reduction of the inflammatory and edematous process also
contribute to lower sensitization of the nociceptors in the tissue involved in the pathological and painful process under discussion23,24.
Herrera et al.25 observed a meaningful reduction of the nerve conduction velocity of the tibial (motor) and the sural (sensorial) nerves
after cryotherapy. The cryotherapy induces local effects at the spinal
cord level through neurological and vascular mechanisms.
In the face of different analgesia mechanisms, there is an intense
debate regarding the best possible therapeutic effect of combining
the use of cryotherapy and TENS, since one resource diminishes
the nerve conduction velocity and the other uses electrical stimulations to evoke sensorial impulses and induce analgesia through
the gates control mechanism. This way, this method of application
seems contradictory, since the physiological mechanisms contrast
with each other and theoretically would cancel each other. The
studies that approach this theme have shown, in their majority,
that there is no optimization of the analgesic results with the combination of these two therapeutic modalities and, in parallel, do
not present evidence strong enough to assure that one cancels the
effect of the others. Nonetheless, studies with higher methodological reliability and physiological rationale of the displayed results
are necessary so that this questioning can be genuinely ascertained.
CONCLUSION
This study’s results have shown that the use of cryotherapy with
the TENS is effective therapeutic practices to relieve the pain.
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However, more researches attesting to the optimization of the
analgesic effects proposed by the simultaneous use of the therapies are needed. On the other hand, no negative points invalidating this therapeutic practice were observed.
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Persistent idiopathic facial pain, a diagnosis and treatment of challenge.
Case report
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Persistent idiopathic facial pain is a chronic disease with neuropathic origin, whose etiology
is usually unknown; it is a medical condition that does not respond
satisfactorily to drug therapy. It is also a disease with a major impact on patient quality of life and difficult to diagnose. This study
aimed to report the diagnosis of a complex, persistent idiopathic facial pain, the pharmacological intervention taken and the adoption
of integrative and complementary practices for the management of
persistent idiopathic facial, as well as the clinical course and the impact of these actions on the patient’s quality of life.
CASE REPORT: A female patient, 52, diagnosed 06 years ago as a
carrier of persistente idiopathic facial pain associated with bruxism
and temporomandibular disorders. The patient presented with a
complaint of orofacial pain which did not meet the diagnostic criteria for temporomandibular disorders. The patient also presented
myofascial and trigeminal neuralgia pain in the left buccal region
which emerged after performing a root canal procedure. The therapeutic plan adopted was based on pharmacological therapy with
pregabalin (450mg) in combination with venlafaxine hydrochloride (150mg), continuously. As additional measures, weekly acupuncture sessions, therapy sessions with psychologists, including
hypnosis and meditation, as well as peripheral nerve and a venous
block during crises and botulinum toxin application were applied.
CONCLUSION: The therapeutic plan adopted led to a considerable improvement in the patient’s quality of life, evidenced by
the reduction in pain intensity and a decrease in the frequency
of painful crises. The need for interdisciplinary monitoring, as it
is a multifactorial disease, as well as for the ongoing training of
various categories of health professionals involved in the treatment of persistent idiopathic facial, given that it is a complication which is rare and difficult to diagnose, is observed.
Keywords: Atypical facial pain, Chronic pain, Facial pain, Pain,
Quality of life.

JUSTIFICATIVA E OBJETIVOS: A dor facial idiopática persistente é uma doença crônica de origem neuropática cuja etiologia é normalmente desconhecida. É uma condição médica que
não responde satisfatoriamente à farmacoterapia. Também é uma
doença com grande impacto na qualidade de vida do paciente,
e difícil de diagnosticar. O objetivo deste estudo foi reportar o
diagnóstico de dor facial idiopática persistente, complexa, a intervenção farmacológica usada e a adoção de práticas integrativas e complementares para o manuseio da dor facial idiopática
persistente, além do curso clínico e o impacto dessas ações na
qualidade de vida do paciente.
RELATO DO CASO: Paciente do sexo feminino, 52 anos,
diagnosticada há 6 anos como portadora de dor facial idiopática
persistente associada a bruxismo e distúrbio temporomandibular.
A paciente apresentou-se com queixa de dor orofacial que não
atendeu os critérios diagnósticos de distúrbio temporomandibular. A paciente também apresentou dor miofascial e neuralgia do
trigêmeo na região esquerda da boca que surgiram depois de um
procedimento de tratamento de canal. O plano terapêutico adotado foi pregabalina (450mg) em combinação com cloridrato de
venlafaxina (150mg), contínuo. Como medidas adicionais, sessões semanais de acupuntura, terapia com psicólogo, incluindo
hipnose e meditação, além de bloqueio do nervo periférico e bloqueio venoso durante as crises e aplicação de toxina botulínica.
CONCLUSÃO: O plano terapêutico adotado trouxe melhora
considerável na qualidade de vida da paciente, evidenciada pela
redução da intensidade da dor e pela diminuição na frequência
das crises dolorosas. Há necessidade de monitoramento interdisciplinar, por ser uma doença multifatorial, e de capacitação constante nas diversas categorias de profissionais de saúde envolvidos
no tratamento da dor facial idiopática persistente, vista ser uma
complicação rara e difícil de diagnosticar.
Descritores: Dor, Dor crônica, Dor facial, Dor facial atípica,
Qualidade de vida.
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The face’s functional and morphological characteristics, combined with the complexity of the pain phenomenon, predispose
it to the existence of innumerable sources of pain. Persistent idiopathic facial pain (PIFP) comprises of a complex pain condition
of neuropathic origin1,2 with its chronic nature highlighted by
its still unknown etiology and its refractoriness to current treatments3. The anatomical and nervous complexity of the head; the
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similarities in signs and symptoms among the pain type affecting
the face, associated with the absence of specific and/or sensitive
instruments, makes it difficult to diagnose PIFP accurately4.
PIFP is composed of persistent facial pain, usually burning, restricted to the hemiface, which doesn’t meet the criteria for neuralgias,
and is not associated with objective neurological signs or the presence of organic lesions in image exams and laboratory studies1,5.
The PIFP’s prevalence in the general population is estimated
at 0.03%, its incidence is still unknown, although among patients undergoing endodontic treatment there is an incidence of
3-6%6. PIFP is not associated with sensory loss or other neurological deficits and is usually related to anxiety and depression,
catastrophizing and poor quality of life7.
PIFP’s pathophysiology is still unknown, which makes treatment difficult and often inefficient. There are few randomized
controlled studies, and most treatment options are based on
open studies. Tricyclic antidepressants such as amitriptyline (50100mg/day) or nortriptyline (20-50mg) are effective if used for
many months. Selective serotonin and noradrenaline inhibitors
(duloxetine, venlafaxine and mirtazapine) are also used but are
often ineffective. Patients benefit from simultaneous psychotherapy to improve their quality of life7.
Pain psychology, from a functional perspective, requires the understanding of pain as a behavioral event, which is the result of
a unique interrelationship between biological and environmental conditions, in such a way that none of them can separately
explain the phenomenon4. Thus, including a psychodiagnostic
evaluation in the therapeutic plan is necessary; noteworthy as
a potentially useful resource, it can be helpful for obtaining the
elements necessary to plan and develop interventions8.
CASE REPORT
Female patient, 52 years old, married and a public servant. Five
years ago, after having a tooth canal performed in the lower left
1st premolar (34) and the lower left 1st molar (36), she had pain
in the left inferior hemiface region, characterized as diffuse,
pulsatile and in shock, low frequency and intensity. The pain
evolved with gradual intensification and irradiation to the upper
left quadrant region, becoming more continuous and burning.
After the pain was established, the patient sought a dental surgeon who discarded the relationship between the pain and the
endodontic treatment. As symptoms persisted, the patient sought
another dental surgeon who indicated laser therapy, and, after
four sessions, her pain was intensified. She also sought a neurologist who requested some imaging tests (Skull and Face X-rays,
Skull Magnetic Resonance), but no abnormality was found, and
the diagnosis of trigeminal neuralgia (TN) was made. He initiated oral pharmacological treatment with daily doses of gabapentin (900mg) and paracetamol (1000mg), without improvement,
even after increasing the dose of gabapentin (3600mg/day).
Three years ago, after an intense pain crisis associated with stress,
she again sought out a dental surgeon and retreated the root canal
in the unit (34). With the persistence of the symptoms, she went
to another dentist specialized in orofacial pain, from whom she
received the diagnosis of bruxism associated with temporoman-
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dibular joint dysfunction (TMJD), and who referred the patient
to a pain specialist who diagnosed PIFP. The patient started using
pregabalin (450mg) in combination with venlafaxine (150mg)
and a complementary treatment consisting of weekly acupuncture
sessions and peripheral blockade. A local inferior alveolar branch
block was performed four times during the seizures, but no response was detected. It was replaced by a venous block with the
use of 2% lidocaine with an initial dosage of 250mg that evolved
to 400mg, with good therapeutic response. Subsequent to the venous blockade, local application of botulinum toxin 200IU was
performed with no improvement in the condition.
The patient referred to the use of psychotherapy, some hypnosis
and meditation sessions, as important contributors to her ability
to deal with her clinical condition and its improvement. During
the physical examination, it was found that sensitivity and motricity were preserved symmetrically in the left hemiface.
During pain crises, the patient reported pain intensity of 10
(continuous visual scale), pulsatile, burning, with the presence of
allodynia and irradiation to the region innervated by the superior alveolar branch, with Douleur Neuropathique en 4 questions
(DN-4) positive for neuropathic pain (6/10). In the periods between crises, the pain was diffuse in the lower left quadrant region and without allodynia. The pain worsened during stress and
improvement was associated with rest and pleasurable activities,
with DN-4 negative for neuropathic pain (3/10).
For the psychodiagnostic part of treatment 6 evaluations were applied: Personal and Professional Life History Interview; DSM-V
open-ended interview for anxiety and depression; LIPP’s Stress
Symptom Inventory for adults (LSSI); Hospital Anxiety and
Depression Scale (HADS); Quality of Life Scale (SF-36); Pittsburgh Sleep Quality Index (PSQI-BR).
The application of LIPP showed that the patient presented physical and psychological symptoms of anxiety, constantly thinking
about her pain, as well as apathy and fatigue. According to the
SF-36, she presented impairments in emotional and social aspects with a high level of pain when performing her daily activities that lead to a negative perception of her health. In addition,
the patient had low sleep quality (analyzed using the PSQI-BR),
which corroborated the increase in pain and stress levels and
compromised her quality of life.
DISCUSSION
PIFP is a disease difficult to diagnosis since many of its symptoms are common to other orofacial syndromes. Thus, it is important to use the process of exclusion, i.e., differential diagnosis,
in designing an effective therapeutic plan, avoiding the application of unnecessary, invasive procedures.
The patient was diagnosed with TN, although the clinical picture presented divergences that should have ruled out this diagnosis. This error is constantly seen among health professionals
due to scarce literature production and the low incidence and
prevalence of the disease.
As mentioned before, a differential diagnosis is challenging,
but possible when a meticulous evaluation of symptoms is performed. Looking closely at other common pathologies one can
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see the differences between PIFP and them9. As with PIFP, TN is
also a rare syndrome, but its pain starts abruptly, occurs in outbursts/paroxysms lasting from seconds to minutes, and is characterized as sharp and a shock with a burning sensation after the
crisis. In PIFP, pain comes on slowly and gradually, it’s continuous and diffuse and has the profile of being penetrating, painful
and paralyzing. PIFP can still occur secondarily to an injury or
pathology of the trigeminal system, making the diagnosis even
more of a meticulous process. The two syndromes also differ in
irradiation: TN normally follows the path of the nerve branches
while PIFP is deep and poorly located and can radiate throughout the face, head and intraoral region2.
PIFP can also be confused with TMJD, a pathology defined by
a set of clinical problems involving both masticatory musculature and the temporomandibular joint (TMJ). TMJD generates
focused pain on the face, more precisely in the masseter region,
mandible, around the TMJ and near the retromolar trigone area.
Thus, the two pathologies can be differentiated by the extensiveness of the pain, in that PIFP is diffuse and undefined and
TMJD occurs in a defined area. In turn, myofascial pain can
be differentiated from PIFP by the presence of sensitive areas,
called myofascial trigger points. These points are located in a
tense muscular band and are able to produce a pattern of local
or referred pain, generally asymmetrical, that may be bilateral9,10.
According to Graff-Radford and Solberg and Vickers and Cousins, PIFP occurs in 3 to 6% of patients who undergo endodontic
treatment. It is known that invasive procedures, including most
dental treatments, can lead to the segmentation of nerve fibers.
Regarding endodontic treatment, some authors affirm that deafferentation may be correlated with the origin of pain reported
by the patient. This can occur due to an accidental or provoked
injury to the nerve fibers, thus causing peripheral obstruction of
an afferent pathway6,11,12.
In this way, the hypothesis that the presence of trauma in the
periapical tissues (e.g., apicoectomy, removal of the pulp tissue,
over instrumentation of the root canals), as well as small traumas
caused by the blockage of the inferior alveolar or mental nerve,
can lead to the deafferentation process13. In cases of over-instrumentation of root canals, the endodontic file will act beyond the
limit of the apical foramen, reaching the periapical region, and
may damage a nerve present in this region. Other possibilities
that may explain the presence of constant pain as presented by
the patient are extra root canals (high prevalence in lower premolars), the professional lacking sufficient anatomical knowledge or
due to an anatomical difficulty present in the root canal system.
Associated with all these mentioned factors, the patient may still
present poor pain modulation, which would be a further stimulus for the continuation of painful symptoms without mediating
neuropeptides, generating neuropathic pain14,15.
The diagnostic criteria for PIFP are: 1) Facial pain, daily and high
persistence; 2) Deep and poorly localized pain restricted to an area
limited to a hemiface; 3) Pain without sensory loss or other physical signs; 4) Face and jaw X-rays without relevant abnormalities16.
Thus, after the exclusion of other pain syndromes described above
(TMJD, TN and myofascial pain), analysis of the imaging tests
and application of the diagnostic criteria for PIFP, the diagnosis
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was established. The pharmacological treatment was based on the
use of anticonvulsants (pregabalin 450mg), associated with serotonin and noradrenaline reuptake selective inhibitor antidepressant (venlafaxine 150mg), a standard treatment for neuropathic
pain, according to the IASP. Although PIFP is a painful condition
of complex etiology, often undefined, it has a neuropathic origin7.
Pregabalin was chosen because it has a better pharmacological
profile when compared to Gabapentin. In addition, Pregabalin
has been associated with lower pain levels compared to Gabapentin, despite its higher cost17. The association of anticonvulsants
with tricyclic antidepressants or selective serotonin and noradrenaline reuptake inhibitors, although also used in the treatment of PIFD, had no clinical evidence7.
An alternative that emerged recently in an attempt to improve
the quality of life of patients with PIFP is the application of botulinum toxin type A (BTX-A). BTX-A can perform as an analgesic by inhibiting the release of substance P and calcitonin, thus
reducing peripheral nociception. It has also been shown to be
safe and efficient in the treatment of refractory TN516. Borodic
and Acquadro18, in a pilot study, treated patients with chronic
facial pain with botulinum toxin in the painful areas, and of the
11 treated patients with TN, 8 showed a reduction of at least
50% in the frequency and intensity of painful episodes, with
results lasting between 2 and 4 months. The therapy used for the
treatment of TN and PIFP are similar19, so it was decided to use
botulinum toxin, but expected positive results weren’t obtained.
Another therapy used in the current case was acupuncture. The
use of acupuncture is an important tool in the management of
PIFP, and it was effective in the present case, in which there was
seen a reduction in pain intensity and improvement of sleep pattern, as well as helping with anxiety. Acupuncture can alleviate
both mechanical hyperalgesia and pain-induced anxiety in a neuropathic pain model in rats, a therapy that can act on both sensory and affective dimensions of pain. Its effect may arise from the
regulation of phosphorylation of extracellular signal-regulated
kinase (p-ERK) in anterior cingulate cortex (ACC) neurons20.
The prevention of PIFP is not commonly used because it is complex and of low incidence. But as patients who develop PIFP
suffer from most psychic disorders, including anxiety, depression, obsessive-compulsive disorder, hysteria and post-traumatic
syndrome, a possible way to prevent the development of the disease is the use of short-acting benzodiazepines before endodontic
procedures or psychotherapy in those with a greater predisposition for developing PIFP2.
In its chronic form, pain ceases to serve the biological function of
giving an alert and, instead, often gives rise to changes in physiological (sleep disturbance, appetite), emotional (depression,
anxiety), behavioral (physical disability, dependence on others)
and social (family conflicts, occupational problems) areas. It is
more difficult to diagnose and treat it when compared to acute
pain21. Its main long-term consequence is the establishment of a
behavioral repertoire depleted and maintained by aversive stimuli (successive attempts to control and avoid pain) and the gradual
reduction of significant life activities. Therefore, work related to
the context of the symptom, before physical rehabilitation, has
been shown to be effective.
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As illustrated in this report, patients with poor outcome during
treatment may experience benefits from meditation, relaxation,
and hypnosis2. In recent years the use of such practices has been
expanding and contributing not only directly to pain management, but also to its psychosocial components. In addition, they
represent low-cost instruments which provide effective results.
As PIFP is a disease that is difficult to diagnose and has a high
impact on the lives of those affected, it is necessary to train all
health professionals who work with orofacial pain. They need
to be trained in order to be prepared to prevent its occurrence,
mainly focusing on dental surgeons, as well as for the establishment of an accurate diagnosis and an effective treatment plan.
Along these same lines, PIFP should be managed by a multi/interdisciplinary team that seeks the establishment of a therapeutic
plan that aims for a reduction in crises and pain symptoms, as
well as the maintenance of patients’ autonomy and quality of
life. This means avoiding iatrogenic procedures, which, without
positive results, end up generating discomfort and suffering in
the patient, contributing to the delay in identification and poor
prognosis in the evolution of PIFP.
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