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MODERADA 

TRAMADON® É UM MEDICAMENTO. DURANTE SEU USO, NÃO DIRIJA VEÍCULOS OU 
OPERE MÁQUINAS, POIS SUA AGILIDADE E ATENÇÃO PODEM ESTAR PREJUDICADAS.
CONTRAINDICAÇÃO: PACIENTES EM TRATAMENTO COM INIBIDORES DA MAO OU QUE FORAM TRATADOS COM ESSES FÁRMACOS 
NOS ÚLTIMOS 14 DIAS.INTERAÇÃO MEDICAMENTOSA: FÁRMACOS QUE REDUZAM O LIMIAR PARA CRISES CONVULSIVAS.
Referências Bibliográficas: 1. Bula Tramadon® e Tramadon® Retard. Reg. MS nº 1.0298.0261.  2. Grond S, Sablotzki A. Clinical pharmacology of tramadol. Clin Pharmacokinetic. 2004; 43(13):879-923. 3. 
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TRAMADON® cloridrato de tramadol - solução oral 100 mg/mL, USO ORAL. USO ADULTO E PEDIÁTRICO ACIMA DE 1 ANO - cápsula dura 50 mg, USO ORAL. USO ADULTO E PEDIÁTRICO ACIMA DE 12 
ANOS. TRAMADON® RETARD cloridrato de tramadol - comprimidos revestidos de liberação prolongada 100 mg, USO ORAL. USO ADULTO E PEDIÁTRICO ACIMA DE 12 ANOS. INDICAÇÕES: alívio da dor 
de intensidade moderada a grave. CONTRAINDICAÇÕES: hipersensibilidade ao tramadol ou qualquer componente das fórmulas; intoxicação aguda por álcool, hipnóticos, analgésicos, opioides e outros 
psicotrópicos; pacientes em tratamento ou tratados com inibidores da MAO (monoamina oxidase) nos últimos 14 dias; epilepsia não controlada adequadamente com tratamento; substituto na abstinência de 
narcóticos. Este medicamento não deve ser utilizado por mulheres grávidas sem orientação médica ou do cirurgião-dentista. ADVERTÊNCIAS E PRECAUÇÕES: dependência aos opioides, pacientes com 
tendência à dependência ou ao abuso de medicamentos, pacientes sensíveis aos opioides, ferimentos na cabeça, distúrbios do nível de consciência de origem não estabelecida, pressão intracraniana aumenta-
da, choque, distúrbios da função ou do centro respiratório, pacientes com epilepsia ou susceptíveis a convulsões (relatadas convulsões em pacientes recebendo tramadol nas doses recomendadas). Em longo 
prazo, pode-se desenvolver tolerância e dependência física e psicológica. Durante o tratamento, o paciente não deve dirigir veículos ou operar máquinas, pois sua habilidade e atenção podem estar prejudica-
das. Gravidez: atravessa a barreira placentária, não deve ser utilizado durante a gravidez; no neonato pode induzir alterações na taxa respiratória e no uso crônico levar a sintomas de abstinência. Lactação:
uso não recomendado. Solução oral: este medicamento contém SACAROSE. INTERAÇÕES MEDICAMENTOSAS: inibidores da MAO, carbamazepina, ondansetrona, álcool e depressores do Sistema Nervoso 
Central (SNC), inibidores seletivos da recaptação de serotonina, inibidores da recaptação de serotonina e norepinefrina, antidepressivos tricíclicos, antipsicóticos, fármacos que diminuem o limiar para crises 
convulsivas, serotoninérgicos, derivados cumarínicos e inibidores do CYP3A4. POSOLOGIA: ajustar dose à intensidade da dor e à sensibilidade individual do paciente. Dose total diária de 400 mg de cloridrato 
de tramadol não deve ser excedida, exceto em circunstâncias clínicas especiais. TRAMADON® Solução Oral: em adultos e adolescentes acima de 12 anos de idade, 50-100 mg a cada 4 ou 6 h. Em crianças 
acima de 1 ano de idade, dose única: 1-2 mg/kg de peso corporal. Não exceder dose diária total de 8mg/kg de peso corporal ou 400 mg (o que for menor). 1 gota = 2,5 mg. TRAMADON® Cápsula Dura (adultos
e adolescentes a partir de 12 anos): 50-100 mg a cada 4 ou 6 h. TRAMADON® RETARD (adultos e adolescentes a partir de 12 anos): até 200 mg 2x/dia. Idosos (acima de 75 anos) e Insuficiência Renal e/ou 
Hepática: considerar intervalos maiores entre as doses de acordo com os requerimentos dos pacientes. Pacientes com insuficiência renal e/ou hepática grave não devem tomar TRAMADON® RETARD. 
REAÇÕES ADVERSAS: Muito Comum: náusea, tontura. Comum: dor de cabeça, sonolência, vômito, constipação, boca seca, hiperidrose, fadiga. Incomum: regulação cardiovascular (palpitação, taquicardia; 
hipotensão postural ou colapso cardiovascular), ânsia de vômito, desconforto gastrintestinal, diarreia, reações dérmicas (ex: prurido, rash, urticária). SUPERDOSE: miose, vômito, colapso cardiovascular, 
distúrbios de consciência podendo levar ao coma, convulsões e depressão respiratória à parada respiratória. Aplicar medidas de emergência gerais. Naloxona se depressão respiratória, diazepam se convulsão. 
APRESENTAÇÕES: TRAMADON® Solução Oral: embalagem contendo 1 frasco gotejador com 10 mL; Cápsula Dura: embalagem contendo 10 ou 100 cápsulas. TRAMADON® RETARD: embalagem contendo 
10 comprimidos revestidos. Para mais informações, vide bula do medicamento. CRISTÁLIA - Produtos Químicos Farmacêuticos Ltda. - Farm. Resp.: Dr. José Carlos Módolo - CRF-SP nº 10.446 - Rod. 
Itapira-Lindóia, km14, Itapira-SP - CNPJ n° 44.734.671/0001-51 - Indústria Brasileira - SAC: 0800 7011918 - nº do Lote, Data de Fabricação e Prazo de Validade: Vide Embalagem. CLASSIFICAÇÃO: VENDA 
SOB PRESCRIÇÃO MÉDICA – SÓ PODE SER VENDIDO COM RETENÇÃO DA RECEITA. MEDICAMENTO SIMILAR EQUIVALENTE AO MEDICAMENTO DE REFERÊNCIA. Reg. MS Nº 1.0298.0261.
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Material de divulgação exclusiva aos profissionais de saúde habilitados a prescrever medicamentos.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The vibrating platform 
can attenuate the deleterious effects of immobilization related to 
muscle atrophy. However, there is still a gap regarding the effect 
of this modality on hyperalgesia related to immobilization. The 
objective of this study was to analyze the effect of remobilization 
with whole-body vibration on the nociception of Wistar rats. 
METHODS: Sixteen rats were randomly distributed into two 
groups: the FRG group – immobilization and free remobiliza-
tion and the VPRG – immobilization and remobilization with 
the vibrating platform. For remobilization with the vibrating 
platform, the frequency of 60Hz for 10 minutes, five days a week 
for two weeks was used. The nociception was evaluated on the 
right paw by a digital analgesiometer, before and at the end of 
the immobilization, and after two weeks of remobilization. 
RESULTS: There were differences between evaluations but not 
between groups, indicating that immobilization reduced the 
nociceptive threshold and free remobilization, and the remobi-
lization associated with vibration improved the nociceptive thre-
shold compared to the post-immobilization moment. However, 
they were not able to return to the initial parameters. 
CONCLUSION: Joint immobilization reduced the nociceptive 
threshold; however, two weeks of whole-body vibration remobi-
lization were not able to revert the threshold in the immobilized 
groups.
Keywords: Hyperalgesia, Immobilization, Vibration.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A plataforma vibratória 
pode atenuar os efeitos deletérios da imobilização relacionados 
à atrofia muscular, contudo, ainda há uma lacuna com relação 
ao efeito desta modalidade na hiperalgesia relacionada ao imo-
bilismo. Assim, o objetivo deste estudo foi analisar o efeito da 
remobilização com plataforma vibratória sobre a nocicepção de 
ratos Wistar.
MÉTODOS: Dezesseis ratos foram distribuídos aleatoriamente 
no grupo GRL - imobilização e remobilização livre, e no grupo 
GRPV - imobilização e remobilização com plataforma vibrató-
ria. Para a remobilização com plataforma vibratória foi utilizada 
a frequência de 60Hz, durante 10 minutos, cinco dias por se-
mana, durante duas semanas. A nocicepção foi avaliada na pata 
direita, por meio de um analgesímetro digital, antes e ao final da 
imobilização, e após duas semanas de remobilização. 
RESULTADOS: Houve diferenças entre as avaliações, mas não 
entre os grupos, indicando que a imobilização reduziu o limiar 
nociceptivo, e a remobilização livre e associada à vibração me-
lhoraram o limiar nociceptivo comparados com o momento 
pós-imobilização, no entanto, não foram capazes de retornar aos 
parâmetros iniciais. 
CONCLUSÃO: A imobilização articular reduziu o limiar noci-
ceptivo. No entanto, duas semanas de remobilização com a vi-
bração de corpo inteiro não foram capazes de reverter o limiar 
nos grupos imobilizados.
Descritores: Hiperalgesia, Imobilização, Vibração.

INTRODUCTION

Joint immobilization is used as a treatment for injuries to the 
musculoskeletal system1,2. However, there are risks associated 
with immobilization, such as joint stiffness, muscle atrophy, car-
tilage degradation, ligament weakness, reduced muscle strength, 
and bone resistance3,4. Sensory changes, such as hyperalgesia, can 
occur after immobilization. In addition, there are changes in the 
neural system associated with motor disuse by the activation of 
primary nociceptive neurons5-7.
The longer the inactivity or immobilization, the greater the 
effects on the body’s systems. Also, immobility predisposes to 
cardiovascular, respiratory, gastrointestinal complications, and 
can reach the central nervous system (CNS). If the deconditio-
ning severely limits or blocks ambulation, then the reduction in 
muscle strength and power can become self-perpetuating. These 

DOI 10.5935/2595-0118.20200030

ORIGINAL ARTICLE



95

Evaluation of nociception induced by whole-body 
vibration remobilization in Wistar rats

BrJP. São Paulo, 2020 apr-jun;3(2):94-8

muscle deficits are often accompanied by generalized inflamma-
tion8, a condition that can lead to hyperalgesia9. 
Hyperalgesia can be related to the inflammatory process, as the 
inflammation increases the sensitivity of the A-delta and C fibers 
at the inflammation site. This increases the excitability of the 
spinal cord neurons and can increase sensory responses, inclu-
ding the normally harmless tactile stimuli that are transported 
by the low threshold beta fibers10. Also, mechanical hyperalgesia 
induced by immobilization can be explained by the central sen-
sitization (CS) mechanism, based on changes in the dorsal horn 
of the spinal cord. Harmful stimuli change the CNS, modifying 
the mechanisms triggered by afferent stimuli. Persistent stimula-
tion of nociceptors causes spontaneous pain, reduced sensitivity 
threshold, and hyperalgesia11,12.
In this context, both physical exercise and electrostimulation are 
excellent resources for restoring physical valences after immobi-
lization, being beneficial for muscle recovery13. Studies confirm 
that exercise can restore muscle trophism, in addition to increa-
sing bone strength14,15. Whole body vibration (WBV) reproduces 
the effects of exercise, positively influencing muscle function and 
coordination, increasing muscle strength and power, improving 
blood supply and muscle nutrition, in addition to effects on 
muscle flexibility, reducing the onset of fatigue, increased bone 
density, and reduced pain16,17. 
WBV can promote adaptive biological phenomena when the indivi-
dual is in direct contact with the vibration, consisting of mechanical 
oscillation capable of generating force, acceleration, and displace-
ment over time16. Vibration induces the transmission of the stimu-
lus through the skin to the other body segments. Therefore, the skin 
and tendon receptors can also be activated and provide sensory sig-
nals to the somatosensory cortical areas of the brain16,18,19.
Physical exercise seems to be an important pain modulator. Exer-
cises release beta-endorphin from the hypothalamic axons. Beta-
-endorphin is secreted by the hypothalamus efferent to PAG and 
activates the opioid receptor of GABA neurons and the modu-
lating system of the descending pain. Thus, hyperalgesia can be 
reduced because of the systemic exercise, even if after immobili-
zation, the affected limb was not functioning normally6,19.
The mechanisms of action proposed for the WBV analgesia are 
linked to the gate control theory, in which the activation of me-
chanoreceptors and Aβ fibers compete with the peripheral and 
central nociceptive activity in the dorsal horn of the spinal cord, 
which promotes the reduction of second-order nociceptive acti-
vity with a subsequent decrease in pain perception. In addition, 
it can lead to pain reduction by presynaptic inhibition of noci-
ceptive and motor neurons19. Study20 points out that WBV can 
reduce the level of pain and increase functionality in individuals 
with osteoarthritis. Authors21 using WBV in older adults with 
osteoarthritis found that vibration improves self-perception of 
pain, balance, gait quality, and inflammatory markers. 
It is known that the vibrating platform can attenuate the deleterious 
effects of immobilization related to muscle atrophy and improve 
vascular capacity22,23. However, the effect of this treatment modality 
on hyperalgesia related to immobilization is still poorly understood. 
Thus, this study aimed to analyze the effect of remobilization with a 
vibrating platform on the nociception of Wistar rats.

METHODS

An experimental and quantitative study with 16 Wistar rats, aged 
eight weeks and an average weight of 267.3±13.8g, kept in stan-
dard polypropylene boxes, in an environment with a temperatu-
re of 22±1°C, with a 12-hour photoperiod, receiving water and 
food ad libitum. 
The animals were randomly assigned to two independent groups 
(n=8 in each group): immobilization and free remobilization 
(FRG) group, in which animals submitted to immobilization for 
15 days were free remobilized and euthanized on the 30th day of 
the experiment, without any type of intervention; immobiliza-
tion and free remobilization group associated with the vibrating 
platform (VPRG), in which animals submitted to immobiliza-
tion were remobilized with WBV, in addition to being loose in 
the box, like the FRG group (Figure 1).
To perform the immobilization, the animals were anestheti-
zed (15mg.kg-1 xylazine hydrochloride and 80mg.kg-1 ketami-
ne hydrochloride, intraperitoneal), and immobilized with a 
cast bandage. The immobilized experimental groups had the 
orthosis molded from the abdominal region, just below the 
last ribs, going to the right pelvic limb of each animal; the 
knee joint remained in extension and the ankle in plantar 
flexion. The animals were kept in this position for 15 conse-
cutive days (Figure 2)3.
For the mechanical vibration treatment, the platform used was 
the professional triplanar Vibro Oscillatory platform, Arktus® 
brand (Santa Tereza do Oeste-PR, Brazil). The frequency used 
was 60Hz, with alternating vibrations with an amplitude of 2 
millimeters, for 10 minutes21. The procedure was carried out for 
two weeks, five days a week, with a two-day break at the end of 
the week. A wooden support (MDF) was used, which allowed 
positioning eight animals simultaneously in stalls with 13cm 
(width), 19cm (length), and 25cm (height). There was a rotation 
of the stalls during the treatment24,25 to minimize a possible bias 
on different points of acceleration and amplitude on the vibra-
ting platform (Figure 3).
The assessment of the nociceptive threshold was performed using 
a digital analgesiometer, Von Frey filament-like, from Insight® 
(Ribeirão Preto, SP, Brazil). The animal was kept in a raised box 
with a mesh floor, and the polypropylene tip of the filament was 
applied perpendicularly to the plantar region of the right pel-

Figure 1. Experiment timeline
EV=evaluation; WBV=whole-body vibration.
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Figure 2. Cast immobilization from the abdominal region to the right 
pelvic limb

Figure 3. A: Vibrating platform used. B: front view of the support. C: 
top view of the support

Figure 4.  A: Von Frey filament type digital analgesiometer, Insight® (Ri-
beirão Preto, São Paulo). B: Animal in the raised box with a mesh floor

vic member, with increasing pressure until the animal removed 
the paw. In each evaluation, the test was repeated three times, 
and the average value was used, always performed by the same 
evaluator. The procedure was carried in all groups before immo-
bilization (EV1), after 15 days of immobilization (EV2), and at 
the end of the vibration protocol (EV3).
The Committee on Animal Research and Ethics (CARE) of 
UNIOESTE approved this project, and the national and inter-
national guidelines applicable to the care and use of animals were 
followed. This project followed the International Ethics Stan-
dards for Animal Experiments.

Statistical analysis
Data analysis was performed with Generalized Linear Models with 
LSD post-test. In both cases, the level of significance was 5%, for 
which SPSS 20.0 was used. The effect size was also assessed by 
Cohen’s d, based on the first assessment for a given group, and ra-
ted as:<0.2: trivial; 0.2-0.5: small; 0.5-0.8: moderate; > 0.8: large.

RESULTS

There were differences between the evaluations (F=225.51, 
p<0.001), but there was no difference between the groups 
(F=0.26, p=0.614), nor interaction (F=0.491, p=0.616), indica-
ting that the immobilization reduced the nociceptive threshold, 
and free and vibration-associated remobilization improve the no-
ciceptive threshold compared to EV2. However, they were una-
ble to return to the initial parameters. It was possible to observe, 
in both groups, that the effect sizes were significant (Figure 5).
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Figure 5. Presentation of observed data for the free remobilization 
group (FRG) and for the group remobilization group with vibrating 
platform (VPRG) was associated, with the distribution and effect sizes
EV = evaluation. FRG = free remobilization group; VPRG = remobilization group 
with vibrating platform.

DISCUSSION

The present study evaluated the nociception of rats submitted 
to joint immobilization, and the effect of WBV on remobiliza-
tion. Joint immobilization affected the nociceptive threshold, 
as there was a reduction in the withdrawal threshold. It is kno-
wn that immobilization is used to treat injuries and musculos-
keletal changes1,2. However, due to disuse, it is possible to have 
complications, that is, undesirable effects during this period. 
According to the study26, immobilization promotes local in-
flammatory changes and pain in the immobilized limb. They 
point out that two weeks of immobilization resulted in skin 
changes, such as flushing, edema, and changes in the tempera-
ture of the immobilized limb, characteristics found during an 
inflammatory process. 
Another mechanism of hypersensitivity induced by immobiliza-
tion is CS, which is caused by increased membrane excitability, 
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altered synaptic efficacy, or reduced inhibition of this system27. 
Evidence points out that harmful stimuli cause changes in the 
CNS, modifying the mechanisms triggered by afferent stimuli. 
Thus, homeostasis changes can alter the properties of neurons 
and increase the responses to nociceptive afferences11,12,27. 
Study7 points out that CS may occur due to neuronal plasticity. 
When analyzing the expression of the calcitonin gene-related 
peptide (CGRP) in the spinal cord and the dorsal root ganglion 
(DRG), they found an increased expression of the CGRP in the 
DRG in animals submitted to immobilization. Furthermore, CS 
is present as an abnormal response to the nociceptive stimuli, 
and there is a dispersion of sensitivity beyond the place where the 
pain is generated27, confirmed by another study26 that points out 
that mechanical hyperalgesia goes beyond the immobilized limb, 
also occurring in the contralateral pelvic limb and tail.
Study28 observed that there are inflammatory changes during 
immobilization, and there is an association with CS. These data 
corroborate the hypothesis that cast immobilization for four 
weeks favors an exaggerated neuropeptide signaling in the im-
mobilized limb, which contributes to the development of pain 
behavior and vascular inflammatory changes. In addition, they 
found a proliferation of keratinocytes and expression of the in-
flammatory mediator, increased expression of nerve growth fac-
tor (NGF) in the lumbar spinal cord, nociceptive sensitization of 
the posterior limbs, increased temperature and edema.
WBV appears in rehabilitation as a proposal to accelerate reco-
very during and after disuse. However, it can be harmful and 
evoke pain in animals. Study29 states that seven days of WBV 
can change the withdrawal threshold of the pelvic limb. It is 
known that high-intensity vibrations are responsible for muscle 
injuries, pain in the back, and joints17. Conversely, in a study24 
with oophorectomized rats, WBV for four and eight weeks did 
not change the nociceptive threshold. Still, studies in humans 
pointed out that WBV was able to reduce low back pain, os-
teoarthritis, joint and muscle pain19. However, there was no 
report on the effect of the vibrating platform on nociception 
after immobilization. 
In this study, the assumption was that vibration increases the 
nociceptive threshold, based on its activation of spinal and 
supraspinal neurophysiological mechanisms during WBV19,30. 
Other possible explanations include decreased inflammation 
with repeated WBV, suggested by the reduction of inflamma-
tion biomarkers such as cortisol19. A difference was observed 
between the evaluations. Thus, the vibrating platform and free 
remobilization reduced hyperalgesia. However, two weeks of 
treatment were unable to return to the initial parameters. Also, 
that mechanical hyperalgesia can persist for up to ten weeks of 
remobilization26.
In study6, local vibration was performed during the immobili-
zation period, for 15 minutes, once a day, five days a week, for 
eight weeks. The authors observed that the group that received 
vibration therapy during the immobilization period had primary 
prevention and inhibition of hypersensitivity. The use of vibra-
tion therapy as a secondary prevention after four weeks of immo-
bilization was not effective in the treatment of hypersensitivity 
induced by immobilization. 

No effects on restoring the nociceptive threshold were observed 
nor deleterious effects either. It is necessary to carry out studies 
that verify the effect of WBV in the initial phase of immobiliza-
tion, even with longer WBV time, which is another limitation 
of the present study. Future studies should explore other ways of 
assessing the pain signal, such as cold and heat pain tests.

CONCLUSION

Joint immobilization reduced the nociceptive threshold. Howe-
ver, two weeks of remobilization with WBV, at 60Hz, 10 minu-
tes daily, were not able to reverse the threshold in the immobi-
lized groups.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Fibromyalgia is a 
complex syndrome, characterized by chronic widespread mus-
culoskeletal pain and the reduction of physical/functional per-
formance as a major comorbidity. Pharmacological treatment of 
fibromyalgia has limited effectiveness, making it important to 
study non-pharmacological therapies, emphasizing physical ac-
tivity, cognitive behavioral therapy and distracting techniques. 
Environment enrichment and physical activity have been used 
in the treatment of diseases associated with increases in periphe-
ral and central nociceptive activity. The objective of this study 
was the investigation of environmental enrichment, a technique 
based on physical, sensory and cognitive stimulation, and volun-
tary physical activity for hyperalgesia prevention in an experi-
mental model of fibromyalgia. 
METHODS: Twenty-four male Wistar rats were split into four 
groups: 1. environmental enrichment, 2. physical activity, 3. en-
vironmental enrichment plus physical activity and 4. control and 
kept in these protocols for 4 weeks. Next, diffuse chronic muscle 
pain was induced by a double injection of acidic saline in the left 
gastrocnemius muscle. Mechanical paw withdrawal threshold, 
thermal latency, neuromuscular activity and ambulation in six 
different moments were assessed: baseline, after the 1st, 2nd, 3rd 
and 4th weeks and 24 hours after chronic muscle pain induction. 
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RESULTS: Animals kept in the environmental enrichment plus 
physical activity protocol showed increased mechanical thre-
shold, thermal latency, neuromuscular activity and ambulation 
even after the acidic saline injections. 
CONCLUSION: These results suggest association between en-
vironmental enrichment and physical activity as a strategy for 
chronic musculoskeletal pain prevention and physical perfor-
mance optimization in a diffuse chronic muscle pain model.
Keywords: Exercise, Fibromyalgia, Hyperalgesia, Pain.  

RESUMO

JUSTIFICATIVA E OBJETIVOS: A fibromialgia é uma síndro-
me complexa, caracterizada por dor musculoesquelética crônica 
generalizada, tendo como principal comorbidade a redução do 
desempenho físico/funcional. O tratamento farmacológico da fi-
bromialgia tem eficácia limitada, tornando importante o estudo de 
terapias não farmacológicas, enfatizando a atividade física, terapia 
cognitivo-comportamental e técnicas de distração. O enriqueci-
mento ambiental e a atividade física têm sido utilizados no trata-
mento de doenças associadas ao aumento da atividade nociceptiva 
periférica e central. O objetivo deste estudo foi investigar o enri-
quecimento ambiental, uma técnica baseada na estimulação física, 
sensorial e cognitiva e atividade física voluntária para prevenção de 
hiperalgesia em um modelo experimental de fibromialgia. 
MÉTODOS: Vinte e quatro ratos Wistar machos foram dividi-
dos em quatro grupos: 1. enriquecimento ambiental, 2. atividade 
física, 3. enriquecimento ambiental somado a atividade física e 
4. controle, e mantidos nesses protocolos por 4 semanas. A dor 
muscular crônica difusa foi induzida por uma injeção dupla de 
salina ácida no músculo gastrocnêmio esquerdo. Foram avaliados 
o limiar mecânico de retirada da pata, latência térmica, atividade 
neuromuscular e deambulação em seis momentos diferentes: ba-
sal, após a 1ª, 2ª, 3ª e 4ª semanas e 24h após a indução crônica 
da dor muscular.
RESULTADOS: Os animais mantidos no protocolo de enri-
quecimento ambiental somado a atividade física apresentaram 
aumento do limiar mecânico, latência térmica, atividade neuro-
muscular e deambulação mesmo após injeções de salinas ácidas.
CONCLUSÃO: Esses resultados sugerem a associação entre en-
riquecimento ambiental e atividade física como estratégia para 
prevenção da dor musculoesquelética e déficit motor em modelo 
de fibromialgia.
Descritores: Dor, Exercício, Fibromialgia, Hiperalgesia.  
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INTRODUCTION

Fibromyalgia (FM) is a chronic pain syndrome with unknown 
etiology, characterized by non-inflammatory widespread mus-
culoskeletal pain due to several factors that sensitize the cen-
tral nervous system (CNS). Other characteristics of FM are 
the presence of tender points sensitive upon palpation, sleep 
disturbances, increased oxidative stress, muscle and joint stif-
fness, among others that contribute to reduced quality of life 
in this population1-3. Due to Its complexity, treatment for 
FM must comprise of a complex clinical multidisciplinary 
approach that can articulate pharmacological and non-phar-
macological aspects4,5.
Pharmacologic treatment of FM focuses, in general, on re-
ducing the action of stimulating neurotransmitters, such as 
glutamate by gabapentinoids and potentiate the action of 
neurotransmitters that inhibit the CNS such as noradrena-
line, serotonin and gamma-aminobutyric acid by tricyclic 
compounds and inhibitors of serotonin and norepinephrine 
reuptake6,7. It is noteworthy that the pharmacological therapy 
for FM caters effectively to a small portion of the affected 
population6-10. As for the non-pharmacological therapies cog-
nitive behavioral therapy, hydrotherapy, electrical stimulation 
currents and exercise, their main objective is to improve the 
functional performance of FM patients7,11. In many situations, 
non-pharmacological therapy is more effective than drug the-
rapy. However, there are limitations on the implementation 
of non-pharmacological therapies in clinical practice, such as 
lack of access, patient adherence, low methodological rigor 
and lack of evidence from well-designed studies7,11-13.
Reiterating the need for expansion of therapeutic possibilities 
in FM, environmental enrichment (EE) is presented in this 
study. EE is a widely used concept in animal research that 
proposes an increase in the stimulation of physical and social 
aspects physical, sensory and cognitive activities. EE has sho-
wn significant evidence as a neuroprotective tool, presenting 
benefits in physical performance, learning, neuroplasticity 
and sensory modulation. It is noteworthy that no studies sho-
wing the use of EE in FM animal models were found by the 
time this study was conducted14-16.
This study aims to investigate prophylactic effects of EE, as-
sociated or not to physical activity, in nociceptive function, 
ambulation and motor control in an animal model of diffuse 
chronic muscle pain.

METHODS 

Twenty-four male Wistar rats, two months old, weighing 
250-350g, were included in this study. Animals were kept in 
a light-dark cycle of 12h, and all tests were performed du-
ring the light cycle. Temperature was set at 22°C, food and 
water was available ad libitum. All procedures were in line 
with the ethical principles of the Colégio Brasileiro de Expe-
rimentação Animal (COBEA - Brazilian College of Animal 
Experimentation) and the International Association for the 
Study of Pain (IASP).

Widespread chronic muscle pain induction 
In order to mimic FM diffuse chronic muscle pain, an animal 
model consisting of two injections of acidic saline solution (pH 
4.0; 100µL, each) administered five days apart and applied on 
the rats left gastrocnemius muscle was used. Animals were anes-
thetized with vaporized isoflurane (2% - 4%) prior to injection. 
This is a model of non-inflammatory muscle pain capable of pro-
ducing lasting hyperalgesia without significant damage of muscle 
tissue17.

Study groups
Sample size was determined based on previously published 
studies in this field that investigated antinociceptive effects of 
EE16,18. Animals were split into 4 study groups (n=6, per group): 
1. enriched environment alone (EE); 2. enriched environment 
plus physical activity (EE + PA); 3. physical activity without EE 
(PA); and 4. control (CTRL), with animals kept in standard 
housing (Figure 1).
In the EE group, structural changes in the physical environ-
ment were carried, increasing the explorable area (100x40x-
60cm) and adding rattles, pipes, sheds, stairs, chewable woo-
den objects and a top floor in the cage. The EE+PA group 
received, in addition to the same structural changes, a running 
wheel (Insight, Ribeirão Preto, SP, Brazil). The PA group 
received a running wheel and expansion of the exploration 
area (100cmx40cmx60cm), but no external objects. CTRL 
group was placed in standard cages (30x20x23cm), without 
any modification.

Acclimatization
Animals were acclimated to the behavioral tests for two con-
secutive days right before each experiment. For the mechani-
cal skin sensitivity test, animals were placed on the assessment 
apparatus transparent cubicles, for 20 minutes and stimula-
tions were performed in the plantar surface of their hind paws. 
For the thermal sensitivity test, animals were acclimated in the 
test apparatus for 5 minutes without thermal stimulation. For 
the dynamic balance test, animals were acclimated in the appa-

Figure 1. Study groups
EE = enriched environment; PA = physical activity; CTRL = control.
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EE + PA
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shold (p<0.01), while the other groups showed a significant re-
duction when compared to EE + PA group post-induction and 
also when compared to its own previous assessments (Figure 2).

Thermal latency
Thermal latency was significantly higher in the EE + PA group 
compared to the other groups, starting from the second evalua-
tion (p<0.001). This increase remained at the 3rd, 4th and 5th 
week. Differently, the other groups had a significant decrease in 
thermal latency at the 5th revaluation (after acidic saline injec-
tions) compared to EE + PA group (p<0.003) and when compa-
red to its previous assessments (p<0.003; Figure 3).

Neuromuscular activity
Neuromuscular activity significantly increased in the EE + PA 
group compared to the others starting from the 1st evaluation 
(p<0.01). This increase was significantly kept in the following as-
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Figure 2. Mechanical paw withdrawal latency (mN) of groups EE, EE + 
PA, PA and CTRL, at baseline and 1st, 2nd, 3rd, 4th and 5th weeks
* p<0.001 when compared to the other groups (One-way Anova). † p<0.01 when 
compared to EE + PA group and the previous assessments (paired T test).
EE = enriched environment; PA = physical activity; CTRL = control.

ratus at a low rotation speed (5 rpm) for three attempts, with 
five-minutes intervals between them.

Nociception assessment
Mechanical paw withdrawal threshold was measured by an elec-
tronic von Frey device (Insight, Ribeirão Preto, SP, Brazil), 
applied directly on their hind paws. Prior to the measurement, 
animals were acclimated for 20 minutes at the assessment room. 
To measure thermal hyperalgesia, the Hot Plate (Insight, Ri-
beirão Preto, SP, Brazil) was used, which consists of a heated 
surface with an open acrylic tube to confine the animals. For the 
test, temperature was set to 50°C19.

Motor function assessment
To assess neuromuscular activity, the Rota Rod test, which mea-
sures balance alterations and neuromuscular coordination19, was 
used (AVS, São Carlos, SP, Brazil). To assess motor activity, 
Open Field Test (OPT Insight, Ribeirão Preto, SP, Brazil) was 
used. The testing protocol started with animal acclimatization 
(D-1, D0). Two days after, mechanical hyperalgesia, thermal la-
tency, dynamic balance and motor activity tests were performed 
(D1, D2). The animals were randomly assigned into the different 
study groups and kept in their assigned cages for four weeks. 
Then, starting at day 9, the behavioral tests were reassessed four 
times with a week interval between them (D9-10; D16-17; D23-
24, D30-31). The first and second acidic saline injections were 
applied at days 32 and 37, respectively.
On days nine and ten (D9, D10), the behavioral reassessment 
was performed, respectively. Then the reassessment was repeated 
at days 16 and 17 (D16, D17), 23 and 24 (D23, D24), and 30 
and 31 (D30, D31). At day 32 and 37 (D32, D37), the first and 
second acidic saline injections were applied, respectively.
Approval by the Ethics Committee on Animal Research of the 
Federal University of Sergipe (protocol number 39/2012). All 
participants provided written Free Informed Consent Term 
(FICT) before study procedures were initiated. 

Statistical analysis
For non-parametric data analysis, Kruskal-Wallis, Friedman 
and Tukey tests were used for comparisons between groups on 
mechanical and thermal threshold tests. Two-way ANOVA and 
Bonferroni test were used to analyze samples from dependent 
parametric data at each time of assessment before and after in-
jury, comparing differences between groups. P value <0.05 was 
considered as statistically significant.

RESULTS

Mechanical paw withdrawal latency
Mechanical paw withdrawal threshold was significantly higher in 
the group treated with a combination of enriched environment 
and physical activity (EE + PA) compared to the other groups 
from the third reassessment (p<0.001). This effect was sustained 
at the fifth assessment post-induction. It is noteworthy that even 
after diffuse chronic muscle pain induction, the EE + PA group 
maintained a significant increase in mechanical withdrawal thre-

Figure 3. Thermal latency (s) of groups EE, EE + PA, PA and CTRL, at 
baseline and 1st, 2nd, 3rd, 4th and 5th week. 
* p<0.001 when compared to the other groups (One-way Anova). † p<0.003 
when compared to EE + PA group and the previous assessments (paired T test).
EE = enriched environment; PA = physical activity; CTRL = control.
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sessments (2nd, 3rd, 4th and 5th week) when compared to the other 
groups (p<0,01). The other groups showed significant reduction 
in neuromuscular activity when compared to EE + PA group at 
the 5th assessment (after injections), and when compared to its 
own previous assessments (Figure 4).
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Figure 4. Neuromuscular activity (s) of groups EE, EE + PA, PA and 
CTRL, at baseline and 1st, 2nd, 3rd, 4th and 5th week 
*p<0.01 when compared to the other groups (One-way Anova). †p<0.01 when 
compared to EE+PA group and previous assessments (paired T test).
EE = enriched environment; PA = physical activity; CTRL = control.

Motor activity
Open field test analysis showed a significant increase in the total 
number of quadrants (central and peripheral) of EE + PA group, 
when compared to the other groups from the first week. This 
increase was maintained in the following assessments, even after 
chronic muscle pain induction (Figure 5).
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Figure 5. Motor activity (nº of quadrants) of groups EE, EE + PA, PA 
and CTRL, at baseline and 1st, 2nd, 3rd, 4th and 5th week. 
*p<0.01 when compared to the other groups (One-way Anova) 
EE = enriched environment; PA = physical activity; CTRL = control.

There was no statistical difference between post-induction and 
the previous assessments (paired T test).

DISCUSSION 

There are few studies investigating the effects of EE in animal 
models of pain, specifically regarding the model investigated in 
this study. As far as known, this is the first study that investi-
gated the effects of combining PA and EE for preventing the 
development of cutaneous hyperalgesia mechanical and thermal, 

in an animal model of diffuse chronic muscle pain. After four 
consecutive weeks of exposure to PA and EE combined, there 
was a prevention of the mechanical hyperalgesia response that 
would be expected after the two injections of acidic saline. Ho-
wever, animals treated individually with either EE or PA separa-
tely showed mechanical hyperalgesia after the second acid saline 
injection, suggesting that the analgesic effect was attributed to 
the combination of the two forms of intervention.
Although currently there is no previous study investigating the 
effect of PA combined with an EE in the diffuse chronic muscle 
pain model, study18 examined the effects of physical and social 
stimulation in an animal model of inflammatory pain. Similar to 
the findings of the present study, the authors observed reduced 
mechanical hyperalgesia after four weeks of environmental and 
physical enrichment tunnels, running wheel, extra nesting mate-
rial. Furthermore, there was a decrease in the duration of mecha-
nical hyperalgesia18. It is noteworthy that differently from this 
protocol, in the present study animals were exposed to the com-
bined intervention prior to hyperalgesia induction, suggesting a 
potential prophylactic analgesic effect. Authors20 also used the 
exposure to physically and socially EE before abdominal surgery 
by cecal manipulation, revealing that EE promoted a decrease of 
analgesic self-administration during postoperative recovery.
Study18 tested four housing conditions for mice physical enri-
chment, social enrichment, social and physical enrichment, and 
standard housing. There was a reduction of mechanical hype-
ralgesia in animals exclusively treated with either physical en-
richment size of cages, insertion of objects, tunnels, or social 
enrichment increasing the number of animals in cages. Anti-
-hyperalgesia was even more pronounced when an association 
between physical and social aspects was performed, suggesting 
that this effect is due to increased physical activity and reduced 
stress levels, simultaneously18. The intimate relationship between 
stress and nociceptive function has been reported in the litera-
ture, especially considering that pain is a complex process that 
integrates emotional and physical components of the perception 
of noxious stimuli21. In rats, previous studies have shown that 
chronic stress increases nociceptive response22,23.
In a mice model of neuropathic pain, authors16 promoted increa-
sed exploration area, insertion of playful and chewable objects, 
tunnels and running wheels when the protocol was administered 
after the induction of hyperalgesia, showing reduced mechanical 
hyperalgesia only after two months of exposure to this protocol. 
The present study results showed that a four weeks exposure was 
enough to prevent the development of hyperalgesia. This lower 
exposure time required to promote the antinociceptive effect is 
possibly attributed to the different experimental models used, 
considering that the treatments applied to neuropathic pain 
usually have a greater duration24,25.
Authors16,18 also showed a reduction in thermal hyperalgesia after 
exposure to an EE physically and socially. Changes in housing 
cages were also used26 showing decreased thermal hyperalgesia 
four weeks after complete Freund’s adjuvant induced inflamma-
tion in rats. It is noteworthy that, in this same study, there was 
no change in mechanical hyperalgesia, unlike the study18. Both 
studies used an inflammatory pain model, however, the study26 
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had no increase in the exploration area / animal housing, only 
insertion of objects, which can justify the opposing results. In 
the present study, the animals housing area was also increased, 
however, this only proved effective in the studied variables when 
associated with a running wheel.
Regarding the motor component, animals treated with EE and 
voluntary PA showed an optimization of dynamic balance on 
the Rota Rod test, even after induction of diffuse muscle chronic 
pain. Contrarily to the findings of the present study, studies15,16 
showed that the EE associated to PA did not reduce motor im-
pairment in neuropathic pain and ischemia-hypoxia models. 
Study27 also examined the effects of EE in motor function in a 
neuropathic pain model, by using the Basso, Beatie and Bres-
nahan scale (BBB scale). In this study, EE was effective in motor 
impairment recovery after spinal cord injury. After 12 weeks of 
EE exposure, the BBB scale signaled a recovery of motor im-
pairment, suggesting the use of EE to promote motor control 
optimization in sensory dysfunctions.
Authors28 also developed a study on spinal cord injury using EE 
for motor control recovery. In this study, beyond the conventio-
nal EE tools (objects and activity wheel), the animals were stimu-
lated to increased PA by placing food and water on opposite sides 
of the cage. Results showed that exposure to EE improves the 
recovery of gross and fine locomotor activity as measured by the 
BBB scale. In the present study, the association of EE and PA was 
effective for motor impairment prevention and optimization of 
motor control in a model of chronic muscle pain. It is speculated 
that such effects can be justified by an increased proprioceptive 
activity trough the activities provided by the EE associated with 
PA overcoming obstacles, climbing stairs, coordinated move-
ment of fore and hind limbs.
Curiously, dynamic balance showed very low latencies in all 
groups at baseline and only the group exposed to EE and PA had 
an effective motor control optimization even after induction of 
diffuse chronic muscle pain. Reduced values at baseline can be 
justified by the speed used in the Rota Rod apparatus, whereas 
speeds below 15 rpm may result in better test results. However, 
the effect of EE on dynamic balance is still not clear, mainly if 
strain and age of the animals are considered.
Animal exposure to an EE has also been used to increase the 
exploratory behavior29. In the open field test, the findings of the 
present work indicated increased locomotor activity in animals 
receiving EE and PA protocol, even after the saline injections. 
Study30 showed increased locomotor activity on animals expo-
sed to an enriched environment immediately after birth. Au-
thors argue that this increase in mobility is due to an increase 
in motivation and better processing of spatial information both 
resulting from the activation of dopaminergic receptors, and 
similarly to the findings of the present study, exposure to an 
enriched environment was effective in increasing mobility. It is 
worth highlighting that this study exposure for four weeks, was 
carried on two-month-old rats and the study30 was carried on 
immediately after birth.
EE can act in the functioning of neurotransmitters intimately 
related to the variables investigated in this study. It is pointed 
out that the environmental enrichment can increase the expres-

sion of serotoninergic receptors. Study31 showed increased levels 
of serotonin at the hippocampus and frontal cortex, in animals 
submitted to EE. Serotoninergic activity was also increased in 
the hippocampus positively associated with PA swimming and 
negatively to immobility31. This suggests a possible analgesic ef-
fect promoted by the therapeutic combination of EE and PA 
performed in this study.
Glutamatergic transmission is fundamental to the development 
of the animal pain model reproduced in the study32. Thus, it 
is pertinent to discuss the influence of EE in the glutamater-
gic system. A few authors pointed out an increased activity of 
glutamate receptors (NMDA and AMPA) in the hippocampus 
of animals submitted to EE33. However, no study on animal 
model of pain addressing the possible effect of EE on the glu-
tamatergic system, especially in the rostral ventromedial me-
dulla, was found. Increased glutamatergic activity suggests the 
increase in cognitive ability and memory33, factors that can also 
act in preventing FM. Thus, the prevention of hyperalgesia in 
the present study would be explained, at last in part, by chan-
ges in the glutamatergic system, related to increased cognitive 
activity/distraction.
Concerning the opioid system, possible effects of environ-
mental enrichment are not fully understood. However, study34 
showed increased sensitivity to the mu opioid receptor and no 
effect on kappa receptors in animals exposed to an enriched 
environment. Other studies show that the enriched environ-
ment increases the antinociceptive action of opioid drugs. 
These changes in opioid sensitivity may be mediated by chan-
ges in the mu-opioid receptors. Thus, it is speculated that the 
analgesic effect seen in the present work may also be explained 
by an activation of the opioid system, as shown in the study17 
through a low intensity aerobic exercise applied to the same 
diffuse muscle chronic pain model.
Enrichment conditions in this study were used alone or in com-
bination with voluntary PA. Thus, it’s possible to speculate the 
possibility of a synergistic antinociceptive effect between phy-
sical activity and environmental enrichment for the prevention 
of mechanical and thermal hyperalgesia, since only the simulta-
neous combination between the two interventions can prevent 
the decrease in mechanical and thermal threshold 24 hours after 
injection of acidic saline.
PA a concept that extends to a broad type of physical exerci-
ses, is a therapeutic tool commonly used in the treatment of 
fibromyalgia13. However, voluntary physical activity by itself 
presented no analgesic prophylactic effect in the present study. 
It is worth emphasizing that there is still no standardization on 
the type of exercise recommended for FM, and that association 
with other therapeutic interventions (as enriched environment) 
can be an effective approach for FM treatment, since it is a di-
sease whose physiopathology is complex and affects more than 
one organ/system7.
In the same experimental model of widespread muscle pain, 
previously published studies have shown reversal of mechanical 
hyperalgesia with low intensity aerobic exercises. In the study17, 
a training exercise on treadmill at a slow speed (3m/min) was 
applied for 5 minutes. In the study35 training was conducted 
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in a treadmill at alternating speeds 13, 14 ,15 and 16m/min, 
and at an increasing training duration 30, 40 and 45 minutes. 
In the present study, induction of voluntary physical activity 
alone was not enough to reverse mechanical and thermal hype-
ralgesia, although it was not a systematic training exercise as in 
the studies17,35.
EE has been associated with the treatment of illnesses related to 
increases in peripheral and central nociceptive activity. Studies 
show that environmental enrichment can treat sensory dysfunc-
tions and reduce hypersensitivity16,18. But a broader investigation 
into the nociceptive modulation mechanisms of environmental 
enrichment associated with physical activity is necessary, aiming 
to describe and correlate the possible antinociceptive effects on 
pain modulation pathways, the age in which animals should be 
exposed to the enriched environment and physical activity, and 
the amount of time of exposure. 
Although the etiology of fibromyalgia is unknown, there are 
factors which are associated with the onset of the disease, con-
sidered as risky factors for FM, such as traumatic events, stress 
disorders, viral infections, genetic predisposition, obesity and de-
creased physical fitness36. Thus, among the cited factors, functio-
nal benefits such as stress reduction and increased physical fitness 
can be achieved through environmental enrichment as well as 
by regular physical activity. Thus, functional benefits and effects 
showed in the present study may be linked to a reduced predis-
position to FM and thus preventing the development of diffuse 
chronic muscle pain, influencing not only nociceptive function, 
but also contributing to motor control optimization and increa-
sed ambulation.

CONCLUSION

The EE associated to voluntary PA showed a potential prophy-
lactic effect on nociception, motor control and ambulation in an 
animal model of widespread chronic muscle pain.
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ABSTRACT

BACKGROUND AND OBJECTIVES: This study assessed 
long-term efficacy of an interdisciplinary group interven-
tion of patients with fibromyalgia as compared with standard 
medical care. 
METHODS: A partially randomized controlled study with two 
groups and repeated measures. Variables were measured at base-
line; immediately after the program; 4 months and 1 year later. Fi-
bromyalgia patients were recruited by newspaper ads or physician 
references from two Quebec regions. Sixty women suffering from 
fibromyalgia were randomized to the experimental group (ISF) or 
the control group CG. The program, called Interactional School 
of Fibromyalgia (ISF), consists of nine sessions with eight partici-
pants and two clinicians. Five variables were measured: Fibromy-
algia Impact Questionnaire (FIQ), Physical and Mental compo-
nents summary of Short Form Health Survey 36 (SF-36), Clinical 
pain, and pressure pain threshold at tender points. 
RESULTS: Efficacy analyses from completers, as well as intent-
to-treat analyses, showed a treatment effect on measures even one 
year after the end of the program. The experimental group ex-
perienced lower FIQ scores (p<0.01), less clinical pain (p<0.05), 
higher pressure-pain thresholds (p<0.01), and higher physical 
component summary scores on the SF-36 (p<0.05). 
CONCLUSION: This interdisciplinary group intervention of 
patients with fibromyalgia demonstrated better long-term out-
comes compared with standard medical care.

Effectiveness of the interactional and interdisciplinary school of 
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Este estudo avaliou a eficácia 
em longo prazo de uma intervenção interdisciplinar em grupo 
de pacientes com fibromialgia, comparando-a ao atendimento 
médico padrão. 
MÉTODOS: O estudo foi realizado randomicamente com dois 
grupos e coleta de dados de repetição. As variáveis foram medidas 
antes do início do programa; imediatamente após o programa; 
4 meses e 1 ano depois. Os pacientes com fibromialgia foram 
recrutados por anúncios em jornais ou referências médicas, de 
duas regiões de Quebec. Sessenta mulheres que sofriam de fibro-
mialgia foram randomizadas para o grupo experimental (EIF) 
ou o grupo controle (GC). O programa, denominado Escola 
Interrelacional de Fibromialgia (EIF), consiste em nove sessões 
com oito participantes e dois clínicos. Cinco variáveis de resul-
tados foram medidas: Questionário de Impacto da Fibromialgia 
(QIF), resumo de componentes físicos e mentais do Short Form 
Health Survey 36 (SF-36), dor clínica e limiar de dor por pressão 
em pontos sensíveis. 
RESULTADOS: As análises de eficácia dos que completaram o 
programa, bem como as análises de intenção de tratar, mostraram 
um efeito de tratamento nas medições mesmo um ano após o tér-
mino do programa. O grupo experimental apresentou pontuações 
mais baixas do QIF (p<0,01), menos dor clínica (p<0,05), os mais 
altos limiares de dor por pressão (p<0,01) e as mais altas pontua-
ções do resumo de componente físico no SF-36 (p<0,05). 
CONCLUSÃO: Esta intervenção interdisciplinar em grupo de 
pacientes com fibromialgia demonstrou melhores resultados em 
longo prazo em comparação com os cuidados médicos padrão.
Descritores: Adaptação psicológica, Fibromialgia, Manejo da 
dor, Terapia por exercício.

INTRODUCTION 

Fibromyalgia (FM) is a chronic pain syndrome characterized by 
widespread pain and muscle tenderness. The long-lasting wide-
spread pain of FM is often accompanied by fatigue, stiffness, 
non-restorative sleep, and mood disturbance1,2. Population-
based estimates indicate that the prevalence of FM is around 2% 
and is six times higher for women than men3. The FM etiology 
is unclear, and several conceptual models have been proposed to 
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explain the reported hyperalgesia and allodynia, including disor-
ders of the central nervous system such as neurochemical imbal-
ances4, disturbed sleep patterns5, autonomic nervous system dys-
function6, and deficient endogenous pain-modulating systems7. 
The complex clinical manifestations and the unfavorable progno-
sis for patients suffering from FM8,9 have encouraged health care 
professionals to use multidisciplinary programs. The promising 
results achieved by study10 using a multidisciplinary approach 
have inspired subsequent studies11-13. Although some studies have 
demonstrated good short-term results with multidisciplinary ap-
proaches, evidence of long-term benefits remains sparse13. The 
few multidisciplinary studies conducted using long-term follow-
ups (more than 6 months) have reported relatively modest clini-
cal and statistical effects, and weak rates of adherence. 
Poor long-term success could be related to the following factors: 
(a) ignoring the patients’ needs when defining treatment objec-
tives12,14, (b) weak therapeutic alliance12,15,16, (c) poor compliance 
with physical activity programs17,18, and (d) ignoring the psy-
chological impact of FM11. To incorporate these four important 
factors, we developed a program called the Interactional School 
of Fibromyalgia (ISF) adapted from the Interactional School 
of Low Back Pain19, based on the principles of brief strategic 
therapy from the Palo Alto group 20. Strategic therapy focuses 
on the interactions between individuals (other patients, clini-
cians and significant others) and fosters an environment where 
patients can become active (empowered) agents in the manage-
ment of their symptoms. As a result, patients progressively come 
to consider themselves as “able to cope” with their symptoms. 
In our program, this also applies to physical complaints, since 
patients actively take part in the management of their symptoms 
by accomplishing various prescribed tasks. In addition, patients 
acquire a better understanding of their disease and learn how to 
manage it successfully.
The goal of the present study was to verify if our program (the 
ISF) would provide short-term and long-term benefits (up to 
one year) for patients suffering from FM.  To evaluate the effi-
cacy of our program, we compared our ISF patients with patients 
treated by standard medical practices.
 
METHODS 

A partially randomized controlled study with two groups. The 
first group was a waiting list control group (CG) that consist-
ed of patients following standard care treatments. The second 
group (ISF group) consisted of patients following the ISF. To 
evaluate outcomes, we applied a repeated-measures protocol. 
All participants underwent three evaluations: baseline; after the 
completion of the treatment (11 weeks) and 4-month follow-
up (after the end of ISF program). Patients belonging to the 
ISF group also had a follow-up 1 year after the end of the ISF 
program (Figure 1). Research assistants, not involved in the 
intervention, made evaluation sessions.
Patients in this study were recruited by newspaper ads, FM as-
sociations and doctors’ references in two Quebec regions. To 
be eligible, subjects: (a) were between 20 and 65 years of age; 
(b) were taking the same pharmacological treatment for more 

than three months or no treatment at all; and (c) had a medi-
cal diagnosis of FM for more than six months. This diagnosis 
was re-tested to confirm ACR classification criteria of FM2: (i) 
reported widespread pain for at least 3 months and (ii)  pain 
at least 11 of the 18 tender points measured with a pressure 
of ≤4kg.cm2 using a digital algometer. Patients involved in 
litigation concerning social disability income or patients with 
the comorbidity of hypothyroidism, depression, chronic lower 
back pain or post-traumatic stress disorder were also included. 
However, patients were excluded for the following reasons: 
pregnancy or breastfeeding, and the following pathologies: 
pain associated with cancer, depressive patients with suicidal 
thoughts, and other serious psychiatric diseases including 
schizophrenia. From an initial group of 76 patients, 60 women 
met the inclusion criteria. 
Patients were randomly placed into the ISF or CG group using 
a concealed allocation, block randomization method, strati-
fied by the level of pain intensity on the Fibromyalgia Impact 
Questionnaire (FIQ) measured at the baseline evaluation. The 
lower-moderate-pain block equaled a score of 1 to 50 on a scale 
of 100 and the moderate-severe-pain block, a score of 51 or 
more on a scale of 100. The name of each patient was placed 
in a separate, opaque and sealed envelope, marked on the out-
side with their block: lower-moderate or moderate-severe pain 
intensity. The participants were randomly allocated in blocks 
with permutation in order to have the ISF and CG group. After 

Figure 1. Study design diagram
ISF = Interactional School of Fibromyalgia.
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the baseline evaluation, an equal number of participants from 
each of these blocks were randomly placed in the ISF group 
and the CG.
Patients belonging to ISF group were asked not to change their 
pharmacological treatment and not to follow a new treatment 
during our program. In contrast, patients in the CG followed 
standard medical care and could change the nature of their treat-
ments on an as-needed basis. As a result, 37% of patients in the 
CG changed their pharmacological treatment, 7% began receiv-
ing steroid injections, 37% started walking, and 7% started re-
laxation. The ISF program was always offered to CG patients af-
ter the third evaluation, that is, 7 months after baseline. Patients 
were not remunerated for their participation in this research. 
Twenty-nine patients out of 30 (97%) completed the ISF pro-
gram. Twenty-eight of these patients completed the 4-month fol-
low-up and 24 patients completed the one-year follow-up. In the 
CG, 24 out of 30 patients completed the follow-up evaluation.
The ISF is a structured group intervention (8 patients) consist-
ing in nine weekly sessions of 2 hours each, led by two clinicians 
(ex: a psychologist and a physiotherapist). Each session is orga-
nized around a theme for discussion and around the supervised 
practice of different strategies for symptom control (breathing, 
relaxation, physical exercises, problem solving etc.). At the end 
of each session, a new task (physical, social or cognitive activities 
adapted to each patient) is prescribed to be accomplished prior 
to the next session. 
The sessions are organized around nine themes, namely: Thera-
peutic contract, Symptoms management, Physical force, Mental 
force, Energy management, Nutrition, Chronicity, Treatment, 
and Retrospective (Table 1). An additional, follow-up session is 
held four months after the end of ISF where patients are encour-
aged to progress slowly with their new habits.  
Given the importance of physical activity, a physiotherapist was 
always present to prescribe exercises that were tailored to the 
goals set by each participant. The physiological goals of the train-
ing in the ISF group were obtained through stretching, strength 

and aerobic exercises. Stretching and strength training were to 
attain personal goals such as “increase my arm strength, from 3 
to 5 on a scale of 10” or “to be able to cook without dropping 
objects”.  Aerobic training (50% maximum heart rate) was to 
improve symptoms related to pain, fatigue, sleep and mood 21. 
A systematic review article, published after our study, validates 
the usefulness of aerobic, strength and stretching exercises for 
FM patients22. Manipulation techniques, passive therapies, and 
individual sessions were never prescribed. During the ISF pro-
gram, patients did not receive any new non-pharmacological or 
pharmacological treatment.  

Clinical pain 
Clinical pain ratings were recorded at home using a visual analog 
scale (VAS). Two 100-millimeters VAS were used, one for pain 
intensity and one for pain unpleasantness. The endpoints for 
these scales varied from “no pain” to “the most intense/unpleas-
ant pain imaginable”. Patients were instructed to record their 
pain ratings every two hours - while awake - during three discon-
tinuous days of a week (two weekdays and one weekend day). At-
home evaluations have previously been used with chronic pain 
patients and provide an accurate profile of their clinical pain19,23. 
Clinical pain was calculated by producing the mean pain rating 
for all three days for each scale. The test-retest reliabilities were 
high (r=0.7-0.9)24. The at-home evaluations of clinical pain were 
recorded during the week that followed the baseline evaluation. 
After each evaluation meeting (Figure 2), research assistants not 
involved in the intervention handed the questionnaire to the pa-
tient with instructions to return it to the research team in the 
included pre-addressed, postage paid envelope. 
The FIQ is a self-administered questionnaire that measures the 
components of health status most affected by FM over the past 
week25. The FIQ has been shown to be one of the most respon-
sive measures of clinical improvement in FM patients. In the 
present study, the French version of the FIQ was administered.  
This version is widely used by researchers and clinicians and has 

Table 1. Interactional School of Fibromyalgia

Meeting Theme

1. Therapeutic contract During this session a contract is made with each patient to clarify their personal goals and to establish the minimal 
change acceptable. “Regarding your ability to manage your FM, what would be the smallest improvement - between 
5 and 20% - that you would consider important enough to justify your efforts during the ISF”? 
This session also introduces patients to techniques of breathing.

2. Symptoms manage-
ment

At this session the patients share their personal strategies for managing their FM symptoms (i.e.: pain, fatigue, 
sleep, stress).

3. Physical force This session prepares the patients for their personalized physical exercise program that they will perform at home 
(moderate exercise routine with stretching and strength training – 15 minutes, 6 days per week; and 30-minute walk 
with intensity between 40 and 60% of maximal heart frequency, 3 days per week).

4. Mental force Among a possibility of three relaxation techniques, each patient chooses one to practice 3 times per week.

5. Energy management During this session the patients discussed different ways to refuse, accept, or delegate a task.

6. Nutrition This theme emphasizes the importance of a healthy diet to maintain energy. 

Two weeks break Patients have two weeks without ISF sessions. This break is to encourage individuals to integrate the strategies 
learned in ISF.

7. Chronicity This theme includes the impact of FM on sexuality and on their mood (suicidal thoughts).

8. Treatment Here different possible treatments (pharmacological and non-pharmacological) are discussed.

9. Retrospective At the last session, the clinicians assure that the improvements obtained during the ISF are attributed to the patient, by 
asking a question such as: “What could you do to put yourself back into your initial condition, before you started the ISF”?

ISF = Interactional School of Fibromyalgia.
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acceptable test-retest reliability (ranged from 0.56 on the pain 
score to 0.95 for physical function)26 and construct validity27. 

Short-Form Health Survey (SF-36)
This instrument is a self-administered questionnaire used 
to assess general health status. The SF-36 contains 36 ques-
tions designed to measure physical and mental components 
of health among the clinical and general population28. The 
mean scores of physical and mental components summary of 
SF36 were standardized to simplify interpretation of results. 
Norm-based scoring was very useful when interpreting differ-
ences across scales in the SF-36 profile.  The French version of 
the SF-36 was used in the present study and presents excellent 
psychometric properties29. The reliability of these two compo-
nent measures has been estimated using internal consistency 
and test-retest method, and it had exceeded the minimum 
standard of 0.7030. 

Experimental pain (Pressure-Pain Threshold at tender points)
Pressure-pain thresholds at tender points were assessed by a 
trained investigator, using a digital force gauge with a 1cm2 tip 
(Shimpo, FGE-100). Pressure was applied at a rate of 1kg/s on 
each one of the18 FM-specified tender points1. Subjects were 
instructed to verbally report when the perception at the exami-
nation site changed from pressure to pain. The mean tender-
point threshold (kg) was calculated for the 18 points. 

The Human Ethics Committees of the Université du Qué-
bec en Abitibi-Témiscamingue and the Centre Hospitalier 
de l’Université de Sherbrooke approved the study protocol, 
and all participants provided written Free Informed Consent 
Term (FICT) before study procedures were initiated. 

Statistical analysis
A priori sample size estimates indicate that 24 patients would be 
required in each group to detect a significant difference on clini-
cal pain (a=5% and b=20%), with an expected effect size at 0.80. 
Given the shrinking sample size over time (Figure 1), we tested 
for group and time differences by conducting a series of ANO-
VAs (2x2) with paired times of measures (baseline X after ISF, 4 
months after ISF) and groups (control and experimental group), 
and student-t-test for intra-group differences with all times of 
measures for ISF group (baseline X after ISF, 4 months after ISF, 
1 year after ISF) and for treated CG (data from 4 months after 
ISF, so immediately before the CG treatment X CG data). Effect 
size (d) was defined as large effect size if it was over 0.8.  The 
significant level was defined at 5%. However, because there are 
a set of ANOVAs, a Bonferroni type adjustment was made for 
inflated Type I error of pairwise comparisons31. 
To avoid bias and maximize the randomization process we used 
intention-to-treat analysis (ITT), and control for the poten-
tial negative impact of attrition, we conducted an ITT where 
experimental group subjects, who dropped out were kept but 
where their missing values were replaced by the baseline data. 
Our ITT analyses were conducted on long-term outcomes 
(baseline versus 1 year follow-up data for the ISF group) and 
were compared to the results obtained when only completers 
(n=24) were analyzed (efficacy analyses) using a paired t-test. 
The alpha level was defined at 5%, normality of variables was 
confirmed by exploratory analyses. Statistical analyses were 
computed with SPSS for Windows, (Chicago, IL). 

RESULTS 

The baseline demographic, clinical and psychological character-
istics of patients were similar for each group (Table 2). No sig-
nificant differences were observed comparing outcomes between 
different ISF groups/times (PM versus night), neither between 
different clinicians. 

Figure 2. Fibromyalgia Impact Questionnaire (FIQ)
ISF = Interactional School of Fibromyalgia.
*** p<0.0001.
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Table 2. Baseline characteristics of fibromyalgia patients

Variables ISF group Control group Independent t-test

Age (years) 47.9±6.6 51.3±7.5 t58, 5% =-1.855; p=.07

Symptoms of chronic pain (years) 13.2±8.8 11.6±8.6 t58, 5% =.704; p=.48

Fibromyalgia diagnosis (years) 5.9±5.6 7.3±4.9 t58, 5% =-1.019; p=.31

Depression (self-reported) 43% (n=13) 40% (n=12) c2= 0.322; p=0.57

Fibromyalgia Impact Questionnaire (FIQ) (0-80) 51.7±12.0 52.8±9.9 t58, 5% =-.404; p=.69

Health outcome measures (SF-36)
   Mental Component Summary
   Physical Component Summary 

39.3±12.9
30.8±6.4

38.3±11.1
30.3±5.4

t58, 5% =.323; p=.75
t58, 5% =.345; p=.73

Clinical pain
   Intensity
   Unpleasantness 

44.8±19.8
41.8±21.9

53.4±20.0
50.0±23.1

t53, 5% =-1.607; p=.11
t58, 5% =-1.349; p=.18

ISF = Interactional School of Fibromyalgia.
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The program was applied by different therapists in two different 
regions of Quebec: an educational setting (Université du Qué-
bec en Abitibi-Témiscamingue) and in a clinical environment 
(Centre Hospitalier Universitaire de Sherbrooke) with no differ-
ence between regions baseline data (all t-values>-1.090; p>0.29), 
neither outcomes data (all t-values>1.393; p>0.18). Five subjects 
at baseline and seven at 4-month follow up from CG did not 
return their Clinical VAS scores by mail. All subjects successfully 
completed all other measures. Of the four ISF groups, two oc-
curred in the afternoon (2-4PM) and the others in the evening 
(6-8PM). There were no statistical differences in outcome mea-
sures between the ISF groups. Patients chose the time-group in 
which they wanted to participate.  
At the end of the ISF program, dependent variables (FIQ and 
PPT) were assessed on the CG. Some of these outcomes for the 
ISF group (continuous line) and the CG (broken line) are illus-
trated in figure 2. Three CGs were offered, one morning group, 
one afternoon and an evening group. Again, patients chose their 
own time-group
The set of MANOVAs conducted on clinical pain intensity scores 
showed a significant improvement of the ISF compared to CG 
measures assessed immediately after the program (F1,46 =7.457; 
p<0.05; d=0.74), and 4-months after ISF (F1,43=7.870; p<0.05; 
d=0.78). Multivariate analysis testing for interaction terms (time 
x group) was not significant (F2,80=2.816; p=0.07). 
At the 4-months after ISF follow up, clinical pain scores 
reduced by approximately 8 points on the VAS (from 
40.40±15.97 at baseline to 32.85±14.41 at 4-months after 
ISF; n=20). One-year after the ISF, clinical pain intensity was 
at 27.59±17.75 (n=22) for ISF. The intra-group clinical pain 
intensity improvement on ISF subjects was significant imme-
diately after the program (t25, 5%= 4.547; p<0.05; d=0.59) and 
1-year after ISF (t21, 5%= 4.635; p<0.05; d=0.74). No signifi-
cant change has been observed on clinical pain scores for CG 
(changing from 53.12±20.48 at baseline to 49.36±23.06 at 4 
months after ISF; n=22). 
The set of MANOVAs conducted on clinical pain unpleas-
antness scores showed a significant improvement of the ISF 
compared to CG measures assessed immediately after the 
program (F1,46 =6.251; p<0.05; d=0.69), and 4-months after 
ISF (F1,43=5.994; p<0.05; d=0.69). Multivariate analysis test-
ing for interaction terms (time x group) was not significant 
(F2,80=2.464; p=0.09). 
At the 4-months after ISF follow up, unpleasantness clinical 
pain scores reduced almost 6 points on VAS (from 36.42±16.32 
at baseline to 30.66±14.89 at 4-months after ISF; n=20). Clini-
cal pain unpleasantness also decreased significantly immediate-
ly after the program (t25, 5%= 3.107; p<0.05; d=0.48) and 1-year 
after ISF (t21, 5%=3.421; p<0.05; d=0.60). No significant change 
has been observed on clinical pain scores for CG (changing 
from 49.48±23.82 at baseline to 46.92±25.00 at 4-months af-
ter ISF; n=22). 

Fibromyalgia Impact Questionnaire (FIQ)
The set of MANOVAs conducted on FIQ scores showed a sig-
nificant improvement of ISF compared to CG measures assessed 

immediately after the program (F1,53 =10.485; p<0.01; d=0.81) 
and 4-months after ISF (F1,48 =20.711; p<0.01; d=1.09). Multi-
variate analysis testing for interaction terms (time x group) was 
also significant (F2,96=15.108; p<0.01). 
At the 4-months after ISF follow up, FIQ scores reduced al-
most 14 points (from 50.75±12.15 at baseline to 36.81±14.74 
at 4-months after ISF; n=27) in contrast to no significant 
change on FIQ scores for CG (from 51.63±9.75 at baseline 
to 53.95±11.55 at 4-months after ISF; n=24). The intra-group 
FIQ improvement of ISF subjects was significantly improved 
immediately after the program (t28, 5% = 5.314; p<0.01; d=0.83), 
4-month after the ISF (t26, 5%= 5.118; p<0.05; d=0.98), and 
1-year after ISF (t23, 5%= 5.358; p<0.05; d=0.86). On the other 
hand, patients in the CG showed no change on their FIQ scores 
over this same period (F2,46=1.582; p=0.22; n=24). Figure 2 il-
lustrates the FIQ values obtained by ISF and CG patients over 
the course of the study.  
It is important to note that the data shown in figure 3 include 
the 1-year follow-up scores obtained by the ISF and include the 
post-treatment scores obtained by the “treated” CG. 

Short-Form Health Survey (SF-36)
The set of MANOVAs conducted on physical health outcome 
scores (physical component summary of SF-36) showed a sig-
nificant improvement of ISF group compared to CG measures 
assessed immediately after the program (F1,51 =18.461; p<0.01; 
d=1.02) and 4-months after ISF (F1,49 =16.298; p<0.01; d=0.99). 
Multivariate analysis testing for interaction terms (time x group) 
was significant (F2,98=20.881; p<0.01). 
At the 4-months after ISF follow up, PCS of SF-36 improved 
from 30.78±6.53 at baseline to 39.18±9.54 at 4-months after 
ISF (n=27) in contrast of no changes on scores for CG (from 
31.02±5.33 at baseline to 29.90±6.33 at 4-months after ISF; 
n=24).
Intra-group PCS of SF-36 for ISF subjects showed significant 
improvement immediately after the program (t27, 5% = 7.679; 
p<0.05; d=1.11), 4-month after the ISF (t26, 5%= 6.539; p<0.05; 
d=0.88), and 1-year after ISF (t23, 5%= 4.702; p<0.05; d=0.87). 
The intra-group mental component summary (MCS) of SF-
36 improvement of ISF subjects was significant only at 1-year 
follow-up (t23, 5% = 2.227; p<0.05; d=0.46). Multivariate analysis 
testing for interaction terms (time x group) was not significant 
(F2,98=0.373; p=0.69).
At the 4-months after ISF follow up, MC summary of SF-36 
had a clinical improvement from 41.08±11.91 at baseline to 
44.83±13.21 at 4-months after ISF (n=27) in contrast no chang-
es on scores for CG (from 37.98±10.83 at baseline to 38.80±9.63 
at 4-months after ISF; n=24).
CG showed no change on their component Summary of SF-
36 scores over the 7-month period (MC summary: F2,46=0.648; 
p=0.53; n=24 and PCS F2,46=0.663; p=0.52; n=24).

Pressure pain threshold
The set of MANOVAs conducted on PPT showed a significant 
improvement of the ISF group compared to CG measures as-
sessed immediately after the program (F1,53 =12.130; p<0.01; 
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d=0.86) and 4-months after ISF (F1,49=26.362; p<0.01; 
d=1.17). Multivariate analyses testing for interaction terms 
(time x group) was significant (F2,98=13.100; p<0.01). Intra-
group PPT improvement of ISF subjects was significant for 
all follow-ups (until 1 year after ISF) (F3,66=26.362; p<0.01; 
n=23). At the 4 months after ISF follow up, PPTs increased 
from 0.76±4.90 at baseline to 1.59±0.86 at 4 months after ISF 
(n=27). The ISF group reported an improvement of 35% after 
treatment (t28, 5%= 4.865; p<0.05; d=0.61), an improvement of 
49% at the 4 month follow up (t26, 5%= 6.772; p<0.05; d=0.96) 
and an improvement of 54% at the 1 year follow up (t22, 5%= 
6.246; p<0.05; d=0.97; n=23).

Long-term outcome of ISF group
One-year follow-up measures obtained for the ISF group re-
veal that patients maintained the statistically significant im-
provements described earlier. As shown in figure 3, there is a 

gradual improvement in outcome scores through time. This 
improvement can be seen in figure 3, which shows the percent-
age change in outcome scores calculated immediately after the 
treatment and at 1-year follow-up. The results obtained with 
ITT method were similar when efficacy analysis was applied 
(completers).
One-year follow-up dropout patients had significantly more 
pain (intensity and unpleasantness) at baseline than completers 
and had a lower MCS – SF36 at baseline than completers 
(Table 3). Applying ANOVAs to observed dropouts outcomes 
(n=6) we observed that PPT showed a trend to improve (F2,4= 
4.865; p=0.09; mean of variable improved from 0.49±0.32 at 
baseline to 1.06±0.34 at 4-month follow-up).  Other variables, 
such as FIQ, clinical pain, physical and mental components 
summary did not show any significant improvement (all Fs< 
6.245; all Ps>0.27). 

“Treated control group” outcomes 
The patients from the CG followed the ISF program after their 
third evaluation session. The results of the CG showed an im-
provement equivalent to that of the ISF group. Immediately 
after the ISF program, CG reported a reduction on FIQ from 
53.07±13.12 (data accessed on 4-months after ISF for experi-
mental group) to 34.99±11.51 (n=17) (t16,5%=9.251; p<0.01; 
d=1.51). An improvement of PPT at Tender Points, increasing 
from 0.62±0.39kg/cm2 to 1.05±0.65 kg/cm2 (n=20) (t19,5%=-
4.376; p<0.001; d=0.81), was also observed. 
After a comparison between CG outcomes immediately after the 
program and ISF group outcomes from the 1-year follow-up, 
we observed that FIQ scores were not statistically different be-
tween groups (ISF group reported FIQ at 34.61±17.71 at the 
1-year follow-up; n=24) (t39, 5%=0.081; p=0.94). PPT on Tender 
Points was significantly better at 1-year follow-up (ISF group 
outcomes: 1.91±1.16) than immediately outcomes after ISF 
(CG: 1.09±0.65) (t39, 5%=-2.885; p=0.007). 

DISCUSSION

This study reveals that the ISF had not only beneficial short-term 
but also long-term (1-year) effects on clinical manifestations of 
FM. Our results show significant changes on all dependent vari-

Figure 3. Percentage of Improvement after the Interactional School of 
Fibromyalgia and at 1-year follow up compared to baseline
* p<0,01; *** p<0,0001. The p-values of the paired t-test results at the different 
evaluation times are indicated by the *** next to horizontal lines (for the ISF 
group: continuous line and the control group: broken line). The length of which 
represent the evaluation times indicated along the x-axis. The p-value is not 
repeated if it was the same.
FIQ = Fibromyalgia Impact Questionnaire; Physical-SF36 = Physical Com-
ponents Summary of SF-36; Mental-SF36 = Mental Component Summary of 
SF36; PPT = Pressure Pain Threshold at tender points.
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Table 3. Comparison of baseline data between completers and dropouts at 1-year follow-up

Variables Completers (n=24) Dropouts (n=6) Independent t-test

Age (years) 48.75±5.80 44.50±8.83 t28, 5% =1.445; p=.159

Symptoms of chronic pain (years) 12.19±7.14 17.17±13.76 t28, 5% =.858=.220

Fibromyalgia diagnosis (years) 4.94±3.25 9.58±10.5 t28, 5% =1.071; p=.331

Depression (self-reported) 42 (n=10) 50% (n=3) c2= 0.136; p=0.713

FIQ (0-80) 49.81±12.02 59.04±9.73 t28, 5% =-1.736; p=.094

Health outcome measures (SF-36)
   Mental Component Summary
   Physical Component Summary 

42.77±11.51
30.80±6.77

25.55±8.14
30.98±4.93

t28, 5% =3.435; p=.002
t28, 5% =-.061; p=.952

Clinical pain
   Intensity
   Unpleasantness 

39.96±16.20
35.89±17.25

63.92±22.48
65.54±23.98

t28, 5% =-3.002; p=.006
t28, 5% =-3.487; p=.002

FIQ = Fibromyalgia Impact Questionnaire.
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ables including a reduction of the impact of FM, clinical and 
experimental pain perception and an improvement in general 
health status.
Prior studies have shown that an improvement in functional 
capacity does not always occur together with an improvement 
in FM clinical manifestations12,32,34. To address this point, ISF 
adapts strategies to patients’ goals. In our study, all patients 
reached at least one of their personal goals and 70% of ISF com-
pleters reached all their three personal goals. 
The ISF was tailored to increase patient self-management of 
FM symptoms. Contrary to previous studies that took 15 to 
25 sessions to achieve similar clinical results10, the ISF program 
obtained greater changes and long-term effects with only nine 
2-hour group sessions. The ISF also had a 97% adherence rate, 
which is greater than that in prior studies11,18,33. ISF adherence 
was defined by the active participation in all activities prescribed 
during the program.
The long-term success of the ISF program was probably based 
on patients’ commitment to change and their persistence with 
prescribed activities. Several studies indicate that a lack of adher-
ence to exercise programs leads to a decrease in the beneficial 
effects on health33,34. Three principal elements of the ISF could 
explain the adherence of patients to the activities: (a) the active 
participation of patients in establishing their personal treatment 
goals, (b) the therapeutic alliance, maintained by the informal 
conversations between patients and facilitators and by the fact 
that all group sessions were facilitated by the same two therapists; 
and (c) the prescription of simple, personalized tasks. 
In keeping with the results of prior studies showing a strong link 
between the active participation of patients in establishing their 
treatment goals and positive long-term results12,13, the active par-
ticipation of the patient is solicited from the very first group ses-
sion of ISF. Each patient creates her own therapeutic contract 
which includes both the “minimal change” (the first sign of a 
change) acceptable by the patient, e.g.: “a reduction of 10% of 
my pain by the end of the ISF” and three personal goals perti-
nent to the life of the patient, e.g., “able to cook for one hour in 
spite of the weakness in my hands”. 
Maintaining a strong therapeutic alliance, shown by several 
studies to have a positive impact on adherence, guided all the 
interactions between the therapists and the patients during the 
ISF. In keeping with the studies showing that patients with 
higher personal efficacy tend to persist more in their activi-
ties12,13, therapists made regular reference to the expertise that 
the patient had developed in coping with her FM condition. 
The therapists also clearly attribute any patient improvement 
to the efforts of the patient. 
The prescription of simple and personalized exercises improved 
the patient’s perception of self-management with their symp-
toms, which involves a change from a psychological point of 
view:  instead of seeing herself as a “victim” of FM, the patient 
progressively comes to consider herself as “able to cope” with 
her symptoms. Patients develop strategies and acquire knowl-
edge to successfully manage symptoms.  For example, in the 
first session of the ISF, patients start practicing deep breathing 
(diaphragmatic breathing or natural breathing). The manipula-

tion of breath movements, using techniques of slow breathing, 
improves autonomic functions, decreasing sympathetic activity 
and increasing parasympathetic activity35. These simple breath-
ing techniques could help patients to balance their autonomic 
nervous system dysfunction6. In doing so, it could also help with 
sleeping problems5. The concentration on breathing techniques 
during stretching and strength exercises reduces tensions and fa-
vors the relaxation feeling, e.g., breathing to relax and release 
neck tension while facilitating abdominal muscle contraction 
(diaphragm). Our patients reported that diaphragmatic breath-
ing prevented and reduced the intensity of acute pain crises. 
Indeed, at the 1 year follow up, six of the 24 patients present 
less than 11 positive tender points and seven report no chronic 
pain (or persistent pain). According the FM classification cri-
teria established by the American College of Rheumatology in 
19902, 25% of patients from our ISF group would no longer be 
diagnosed as having fibromyalgia. Future research is needed to 
explain the mechanisms related to the PPT increase at the tender 
points on this FM population.
Depression could be a confounding variable of chronic pain 
treatments outcomes15,17,36. In this study, 42% of patients report-
ed a depression at baseline, but the percentage of ISF improve-
ment was not different by the presence/absence of depression at 
baseline. 
The strengths of this study are: (a) the presence of a random-
ized control group, evaluated during 7 months, (b) a research 
assistant not involved in the intervention applied the various 
questionnaires; (c) the program was applied by different thera-
pists in two different regions of Quebec: an educational setting 
(Université du Québec en Abitibi- Témiscamingue) and a clini-
cal (Centre Hospitalier Universitaire de Sherbrooke); and  (d) 
the high compliance of participants, just one patient quit before 
the end of the program and only five did not return for the 1 
year follow up. 
There are some limitations to the present study. The current de-
sign does not control our ISF group with a placebo group. How-
ever, ISF was compared to the usual treatment during 7 months. 
Another limitation was that patients from CG were evaluated 
during a period of 7 months but there was no follow up at “one 
year”, as for the ISF group. However, as no significant difference 
was observed during this period, it could be speculated that these 
dependent variables could be equivalent after 1 year. The ISF 
program was not blinded to intervention status. It is possible 
that the ISF group responded differently in comparison to CG 
as a result of the Hawthorne effect. This limit was minimized 
but not eliminated by outcomes of the CG. The assessment of 
clinical pain was done on the week that followed the evaluation 
and responses could have been also biased by the Hawthorne ef-
fect. Another limit was that all subjects were volunteers, and it is 
possible that ISF patients want to achieve positive results while 
this Hawthorne effect was absent in the CG. This was controlled 
through the use of blinded measurements (patients did not have 
access to their original scores) and through analysis from CG 
outcomes. Missing data concerning the clinical pain limited our 
analysis. Another limit of this study was the absence of men in 
our sample. Females are over-represented in the FM population. 
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It is still uncertain to generalize these results for men with FM. 
Finally, outcomes from the ISF program have only been tested in 
research setting; additional trials need to be performed to deter-
mine intervention effectiveness. This limit has been minimized 
but not eliminated by the evaluation of ISF program in two dif-
ferent regions of Quebec (Abitibi-Témiscamingue and Estrie) 
and two different environments (educational and clinical ones). 
Future studies should measure neurobiological controls, which 
would provide more information concerning the hypothesis of 
the exercise effect on the endogenous opioids system to explain 
pain reduction in ISF patients. 

CONCLUSION

In summary, the ISF program is a brief and structured group 
intervention that provides long-term beneficial outcomes in FM 
population. The program was sufficiently comprehensive to ad-
dress the complexity of FM clinical manifestation. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain is one of the most 
frequent complications in the post- anesthetic care unit. Kno-
wing the risk variables is one strategy for its prevention. The 
objective of the present study was to identify the predictive va-
riables for pain in the post anesthetic care unit, regardless of its 
intensity. 
METHODS: This was an observational and cross-sectional stu-
dy with primary data with 98 adults submitted to elective sur-
gery. The pain was assessed using a numerical scale. The patients 
were divided into two groups: the presence or absence of pain. 
Also, pre, intra, and postoperative information were gathered. 
Descriptive, comparative analysis between groups and logistic 
regression were conducted.
RESULTS: Pain in the post anesthetic care unit was mentio-
ned by 34.7% of the sample, classified as severe by the majority 
(61.8%). A significant statistical relationship was found between 
the presence of pain, regardless of intensity, and two preoperative 
variables, nine intraoperative variables, and four postoperative 
variables, namely: female sex; general surgery specialty; supine 
position; general anesthesia; greater use of intravenous opioids 
and lower use of intrathecal morphine in the intraoperative pe-
riod; time in surgery greater than 120 minutes; and oxygen de-
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saturation in the postoperative period. The regression analysis 
revealed that general anesthesia increased the probability of pain 
in the post anesthetic care unit by 9.5 times. 
CONCLUSION: General anesthesia was identified as predictive 
of pain in the post-anesthetic care unit, indicating the profile of 
patients at higher risk.
Keywords: Anesthesia, Elective surgical procedures, Perioperati-
ve nursing, Postoperative period, Care unit.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor é uma das complica-
ções mais frequentes em sala de recuperação pós-anestésica e uma 
estratégia para sua prevenção é o conhecimento de variáveis de 
risco. O objetivo deste estudo foi identificar variáveis preditivas 
de dor em sala de recuperação pós-anestésica, independentemen-
te de sua intensidade. 
MÉTODOS: Estudo observacional e transversal com dados pri-
mários, com 98 pacientes adultos submetidos a cirurgia eletiva. A 
dor foi avaliada utilizando a escala numérica. Os pacientes foram 
divididos em dois grupos pela sua presença ou ausência de dor. 
Além disso, foram coletadas informações pré, intra e pós-opera-
tórias. Realizou-se análise descritiva comparativa entre grupos e 
regressão logística. 
RESULTADOS: A queixa de dor na sala de recuperação pós-anes-
tésica foi feita por 34,7%, sendo classificada como intensa para a 
maioria (61,8%). Houve relação estatística significativa para sua 
presença, independente da intensidade, com duas variáveis pré-
-operatórias, nove variáveis intraoperatórias e quatro variáveis pós-
-operatórias, a saber: sexo feminino; especialidade cirúrgica geral; 
decúbito dorsal; anestesia geral; maior consumo de opioides por 
via endovenosa e menor uso de morfina subaracnóidea no in-
traoperatório; tempo de cirurgia superior a 120 minutos e dessatu-
ração de oxigênio no pós-operatório. A análise de regressão revelou 
que anestesia geral aumenta em 9,5 vezes as chances de ocorrência 
de dor em sala de recuperação pós-anestésica. 
CONCLUSÃO: A anestesia geral foi identificada como preditiva 
para a ocorrência de dor em sala de recuperação pós-anestésica, 
evidenciando o perfil de pacientes com maior risco.
Descritores: Anestesia, Enfermagem perioperatória, Período pós-
-operatório, Procedimentos cirúrgicos eletivos, Sala de recuperação. 

INTRODUCTION 

Complaint of pain is reported by 80% of patients in postopera-
tive period (PP), being more intense in the first hours after the 
surgical procedure1,2. The incidence of pain in post-anesthetic 

BrJP. São Paulo, 2020 apr-jun;3(2):113-7

DOI 10.5935/2595-0118.20200024

ORIGINAL ARTICLE



114

Dias TL, Costa AP, Anjos CM, Andrade JM and Funez MIBrJP. São Paulo, 2020 apr-jun;3(2):113-7

care unit (PACU) varies from 25.9 to 45.2%3-5. This compli-
cation leads to physiological changes, increased morbidity and 
mortality in the PP and prolongation of stay in PACU, influen-
cing the flow of the surgical center1,3,4-6. Furthermore, the worse 
quality of postoperative recovery impacts on patient safety and 
satisfaction7. The presence of uncontrolled pain in PP is also con-
sidered predictive for its chronification, being one of the main 
conditions of changes in activities of daily life after surgical pro-
cedures, leading to functional impairment, lower quality of life, 
prolonged use of opioids and higher costs with health care1,8-10. 
It’s necessary to reduce the prevalence of postoperative pain 
(POP), especially in countries where sub-treatment of pain is 
present, with absence of institutional care protocols and re-
cords11,12. One strategy is to identify patients at risk, since stu-
dies show the existence of factors related to POP in adults2,13-15.  
There are few studies that address pain in PACU. Most classify 
pain as intense, associated or not to intervention with analge-
sic therapy6,16-19, without considering a set of pre-, intra-, and 
postoperative variables that may influence the presence of this 
complication in PACU, either by frequency analysis or predicti-
ve variables identified by regression20. 
Thus, the identification of predictors for pain in PACU, regar-
dless of intensity, can help in the assistance provided by the mul-
tidisciplinary team, not only during the stay of patients in this 
unit, but in all perioperative planning. 
The objective of this study was to identify the predictive variables 
of pain in PACU, regardless of intensity, considering pre, intra, 
and immediate postoperative characteristics. 

METHODS

An observational, cross-sectional, prospective, and exploratory 
survey was conducted in a PACU of a secondary level care hos-
pital of the Sistema Único de Saúde (SUS) of the Distrito Federal. 
The sample was nonprobabilistic, consisting of 98 patients se-
lected on a convenience basis, as it was operationally simpler to 
include a more accessible group of the interest population. The 
probabilistic sample would not be feasible due to the availability 
of patients according to exclusion criteria and visiting hours.
Inclusion criteria were patients of both genders, aged 18 years or 
older, submitted to elective surgery with general and/or regional 
anesthesia and who remained in the PACU in the immediate PP. 
Those whose pain could not be assessed, who refused to participa-
te in the study, who died in the intraoperative period or who were 
referred to a hospital unit other than the PACU were excluded.  
To assess pain in PACU, the numerical scale was used, in which 
zero is equivalent to the absence of pain and 10 to the maximum 
intensity of pain already experienced by the patient, being clas-
sified as mild pain - score from 1 to 2; moderate pain - 3 to 7; 
intense pain - 8 to 1021. 
Moreover, socio-demographic, preoperative, intraoperative and 
postoperative information were collected for the identification 
of predictor variables of pain in PACU. Interviews were made 
in preoperative visits to obtain preoperative and socio-demogra-
phic information, collection of intraoperative information and 
the history of the patient’s health in electronic record and careful 

clinical evaluation in PACU for the identification of complica-
tions. The assessment of the patient vital signs and physical exa-
mination in the immediate PP was performed with the following 
standardized and recommended instruments: the Ramsey seda-
tion scale and the Aldrete-Kroulik Index (IAK)5,22,23.
The project was approved by the Comitê de Ética em Pesquisa 
com Seres Humanos (CAAE 62615916.4.0000.0030) in the year 
2017, and patients were included in the study after agreement 
and signature of the Free and Informed Consent Term (FICT). 

Statistical analysis
The data were analyzed in IBM SPSS Statistics 22.0 and R ver-
sion 3.6.1 programs24,25. The categorized variables were expressed 
in frequencies and percentages, while the continuous ones with 
median and 1st and 3rd quartiles. The variables normality was 
evaluated with graphical analysis and Shapiro-Wilk test, from 
which non-parametric tests were performed. For the compari-
son between the groups, the Chi-square, Fisher’s Exact and Li-
kelihood Ratio tests were used for categorized variables, and the 
Mann-Whitney U test for continuous variables. Odds ratios for 
the presence of pain in PACU, with corresponding p-values and 
95% confidence intervals were obtained by logistic regression 
analysis. The stepwise procedure was used for the selection of 
variables in the logistic model. Values of p≤0.05 were considered 
statistically significant.

RESULTS

All 98 patients were divided into two groups: group P+ with 34 
patients who presented pain in PACU and group P- with 64, 
who did not present pain in PACU. Intense pain was reported by 
61.8% (n=21) of the patients, moderate pain by 29.4% (n=10) 
and mild pain by 8.8% (n=3). 
A comparison of the preoperative and intraoperative characte-
ristics (Table 1) demonstrated in the P+ group: higher prevalen-
ce of females, lower hospitalization rate due to external causes, 
higher prevalence of general surgical specialty, dorsal decubitus 
position and use of general anesthesia, lower use of subarachnoid 
morphine and benzodiazepines, greater use of muscle relaxants 
adjuvant to anesthesia, less use of corticosteroids and greater use 
of opioids, morphine and tramadol throughout the surgical pro-
cedure, greater median time of surgery, greater use of opioids 
adjuvant to anesthesia (p=0.03), with only fentanyl being used.
The analysis of postoperative characteristics (Table 2) revealed 
the following differences for patients in the P+ group at the 
time of admission in PACU: higher prevalence of score 2 in the 
evaluation of muscle activity; lower prevalence of score 2 in the 
evaluation of the level of consciousness, and lower prevalence of 
the level of sedation equal to 2. As observed for the intraoperati-
ve, these data pointed to a relationship between the presence of 
pain in PACU and general surgeries and anesthesia. Analysis of 
the variables at the time of discharge from PACU did not point 
to differences between the P+ and P- groups. This was expected, 
considering that stability and anesthetic recovery criteria are met 
for discharge, independently of the surgical specialty, anesthetic 
type or complication presented. 
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The median time of stay in the PACU for the P+ Group was 132 
minutes with an interquartile interval of 95 to 170 minutes and 
in the P- group 129.5 and an interval of 98 to 178 minutes, with 
no significant difference between the groups (p=0.934). Oxygen 
desaturation was more prevalent in patients who reported posto-
perative pain (52.9 versus 29.7%, p=0.02).
Logistic regression analysis (Table 3) showed that general anes-
thesia increases 9.5 times the chances of the individuals presen-
ting pain in PACU in relation to subarachnoid anesthesia, while 

plexus blockade had no significant association. The group that 
received subarachnoid anesthesia was used as the reference group 
because it was the most frequent and was considered a protective 
factor for this sample. It was not possible to analyze the rela-

Table 1. Median [interquartile intervals] or percentages (absolute fre-
quencies) and p-values of the preoperative and intraoperative demo-
graphic and clinical characteristics of patients with and without pain 
in the post-anesthetic care unit

Variables Pain

Yes 
(n=34 e %)

No 
(n=64 e %)

p-value*

Gender

   Female 70.6 (24) 45.3 (29) 0.017†

External causes 17.6 (6) 42.2 (27) 0.014†

Preoperative analgesia 17.6 (6) 10.9 (7) 0.364‡

Surgical specialty

   Orthopedic 26.5 (9) 51.6 (33)

   General 52.9 (18) 29.7 (19) 0.039†

   Gynecological 20.6 (7) 18.8 (12)

Cardiovascular risk

   Low 14.7 (5) 23.4 (15) 0.307†

   Intermediate 85.3 (29) 76.6 (49)

Surgical position

   Dorsal decubitus 91.2 (31) 71.9 (46) 0.043§

   Lithotomy 8.8 (3) 17.2 (11)

   Prone decubitus - 1.6 (1)

   Sideways - 9.4 (6)

Anesthesia

   Subarachnoid 35.3 (12) 82.8 (53)

   Block 8.8 (3) 6.3 (4) <0.001§

   General 44.1 (15) 10.9 (7)

   Combined 11.8 (4) -

   Subarachnoid morphine 41.2 (14) 70.3 (45) 0.005†

Adjuvant to anesthesia

   Opioids 87.9 (29) 75.0 (48) 0.137†

   Benzodiazepines 45.5 (15) 74.2 (46) 0.005†

   Muscle relaxers 42.4 (14) 11.3 (7) <0.001†

   Intraoperative control 
   of pain 

82.4 (28) 79.7 (51) 0.751†

   Corticosteroids 38.2 (13) 59.4 (38) 0.046†

   Opioids 35.3 (12) 12.5 (8) 0.008†

   Intraoperative 
   complication

26.5 (9) 44.4 (28) 0.082†

Time of surgery 120 [90-169] 90 [65-135] 0.020||

Significance level (p<0.05); †Chi-square test; ‡Fisher’s Exact test; §Likelihood 
Ratio Test; ||Mann Whitney U test.

Table 2. Median [interquartile intervals] or percentages (absolute fre-
quencies) and p-values of the postoperative clinical characteristics of 
patients with and without pain in the post-anesthetic care unit 

Variables Admission Discharge

Pain Pain

Yes
(n=34)

No
(n=64)

p-value* Yes
(n=34)

No
(n=64)

p- value*

IAK 
Score

8 [8-9] 8 [8-9] 0.447† 9 
[9-10]

9 
[9-10]

0.754†

Muscle activity 

   2 44.1 
(15)

10.9 
(7)

<0.001‡ 97.1 
(33)

90.6 
(58)

0.416§

   1 55.9 
(19)

89.1 
(57)

2.9 (1) 9.4 (6)

Breathing 

   2 97.1 
(33)

96.9 
(62)

1.000§ 100.0 
(34)

98.4 
(63)

1.000§

   1 2.9 (1) 3.1 (2) - 1.6 (1)

Circulation 

   2 55.9 
(19)

40.6 
(26)

0.179|| 41.2 
(14)

40.6 
(26)

0.651||

   1 44.1 
(15)

56.3 
(36)

58.8 
(20)

57.8 
(37)

   0 - 3.1 (2) - 1.6 (1)

Consciousness 

   2 58.8 
(20)

82.8 
(53)

0.010‡ 100.0 
(34)

100.0 
(64)

¶

   1 41.2 
(14)

17.2 
(11)

- -

Oxygen saturation

   2 67.6 
(23)

82.8 
(53)

0.087‡ 94.1 
(32)

84.4 
(54)

0.208§

   1 32.4 
(11)

17.2 
(11)

5.9 (2) 15.6 
(10)

Sedation 
level = 2  

55.9 
(19)

82.8 
(53)

0.004‡ 97.1 
(33)

100 
(64)

0.347§

IAK = Aldrete-Kroulik Index. *Significance level (p<0.05); †Mann Whitney’s U test; 
‡Chi-square test; §Fisher’s Exact test; ||Likelihood Ratio test.  ¶ It was not possible 
to perform statistical analysis because all patients had a level of consciousness 
equal to 2. 

Table 3. Logistic regression analysis for pain predictors in post-anes-
thetic care unit 

Variables Estimate Standard error CR [CI 95%]* p-value†

Intercept‡ -1.5 0.3 0.2 [0.1-0.4] <0.001

Plexus 
blockade

1.2 0.8 3.3 [0.6-17.0] 0.148

General 
anesthesia

2.2 0.5 9.5 [3.3-30.0] <0.001

CR = Chance Ratios; CI = Confidence Interval. *Chance ratios were adjusted to 
dependent variables; †significance level (p<0.05). ‡The subarachnoid anesthesia 
group was the reference (Intercept).
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tionship of the combined anesthesia with POP due to the low 
number of patients in whom this anesthetic technique was used. 
Other variables such as gender, age, use of analgesics in the preo-
perative, surgical specialty, time of surgery and opioids used in 
the intraoperative were not presented as predictive factors for the 
presence of pain in PACU.

DISCUSSION

In the present study, a significant association between gender and 
pain was identified in the bivariate analysis, but it was not consi-
dered by regression as a predictive factor, which may have occur-
red due to the higher prevalence of women in the general surgical 
specialty and consequently in the use of general anesthesia and, 
thus, it’s an explanatory and not independent variable. There is 
evidence that women present higher chances of intense pain and 
need for analgesic intervention in PACU17,19,26. Such differences 
are associated with hormonal factors, women’s lower skin thick-
ness, neurobiological variations, psychological and social varia-
tions26-28. Higher rates of anxiety and depression are reported by 
women and correlated with pain intensity28. Moreover, the use 
of preoperative benzodiazepines is higher in patients with intense 
pain, which reflects the impact of preoperative anxiety16.
Characteristics involved with the causes of hospitalization are 
also related to the intensity of POP2. In the present study, it was 
possible to observe that the hospitalization for external causes 
was more prevalent in the group with no pain. It is important 
to note that this variable was directly related to the orthopedic 
surgical specialty in 100% of cases, and that there was no direct 
association in the literature between external causes and pain in 
PACU – probably due to regional anesthesia, which provides 
greater comfort in relation to pain in the first postoperative hou-
rs – therefore, this variable was not part of the regression analysis.
The relationship of pain with the surgical specialty may vary. 
Higher pain intensity in PACU is reported in patients under-
going general and gynecological surgery, but also after orthope-
dic surgery17,19,20,29. For the present sample, the general surgical 
specialty presented a significant relationship with occurrence of 
pain in PACU. Differences were also found for surgical positio-
ning in dorsal decubitus. This relationship may have occurred as 
a consequence of the surgical specialty and general anesthesia, 
since the three variables are directly related. Differences in sam-
ples and study designs, in the adopted assistance protocols, in 
the types of surgeries performed by the specialties may explain 
such data. Hence the importance of each Institution to know 
the data referring to the population attended in addition to the 
data in the literature, subsidizing the establishment of assistance 
protocols that meet local specificities. 
General anesthesia was considered a predictive variable for pain 
in PACU. Studies demonstrate its association with greater inten-
sity of pain and opioid consumption in the PACU when compa-
red to regional anesthesia4,16,20,30. The relation between POP and 
the anesthetic technique is more intense for general anesthesia 
in the first two hours, period in which patients remain in the 
PACU, but after six hours it is reversed for regional anesthesia, 
generally with patients in the hospitalization units31,32, which 

is demonstrated in the present study by regional anesthesia as 
a protective factor. However, after PACU this may not occur. 
Such differences can occur due to pharmacokinetic differences, 
especially in relation to the administration routes, but also to 
pharmacodynamic differences of anesthetics and are related to 
the results found in the present work. For example, general anes-
thetics can directly activate nociceptors, sensory neurons respon-
sible for the transmission of information of pain, by means of 
TRPA1-type ion channels (Transient receptor potential cation 
channel, subfamily A, member 1)33, which would explain the 
higher frequency of pain in PACU for general anesthesia.
There was a higher frequency of subarachnoid morphine and 
benzodiazepines adjuvant to anesthesia in patients in group 
P-, which is related to regional anesthesia, while for patients 
in group P+ there was a higher frequency of muscle relaxants 
adjuvant to anesthesia, which facilitates tracheal intubation for 
general anesthesia. These variables were not used in the regres-
sion analysis due to the direct relationship with the anesthetic 
technique. Equally influenced by the anesthetic technique was 
the relation between lower scores in the evaluation of muscle 
activity at admission for patients in group P-, which is due to 
locoregional lower limb blocks. Lower score in the evaluation 
of the consciousness level and lower prevalence of sedation level 
equal to 2 at admission for patients in group P+, also explained 
by general anesthesia, since it results in higher sedation in up to 
18 hours of PP in relation to regional anesthesia30. 
The present study found a higher frequency of intraoperative ad-
ministration of opioids for patients with pain. This relationship 
is described in literature and is related to greater consumption of 
analgesics and pain after high doses of opioids in the operating 
room (OR)16,18 and is more frequent after fentanyl administra-
tion34. The mechanism seems to involve short-term tolerance due 
to the use of high doses administered during surgery16,35. A recent 
study suggested that intraoperatively administered opioids have 
less efficiency in the descending mechanisms of pain inhibition 
at the end of surgery36. Therefore, multimodal therapy is recom-
mended, since it reduces the risk of pain in the PP14, which can 
be observed in the present study for the group without pain that 
presented higher frequency of use of corticosteroids associated 
with intraoperative morphine via subarachnoid. Moreover, the 
maintenance of opioid therapy in PACU is mainly recommen-
ded, continuing the therapy started in OR, considering the need 
for adequate pain control during the stay of patients in the unit.
Association between pain and oxygen desaturation in the PACU 
was observed, and this variable may have been influenced by in-
traoperative administration of opioids, as they were more frequent 
in the P+ group and cause depressant effects on the respiratory 
system. Moreover, the general surgical specialty may be another 
variable that contributed to such result, since abdominal cavity 
procedures cause increased pain-induced reflex in the skeletal mus-
cle tension, which decreases lung compliance, possibly triggering 
changes in ventilation-perfusion and resulting in oxygen desatura-
tion35. This complication in the PACU was also not considered for 
regression analysis because it’s related to other variables. 
According to the present study, the time of surgery had an im-
pact in the POP, which is due to greater awareness by longer 
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handling time. This parameter has been related to the presence 
of intense pain and greater need for opioids in PACU15,16,18,19. 
The study presents a limitation of preoperative pain not being 
evaluated in respect to its intensity and chronicity, having been 
indirectly evaluated by means of pharmacological prescription. 
Also, anxiety and depression in the preoperative period were not 
evaluated using scales, while the history of comorbidities and 
prescription of drugs were used for these conditions. 

CONCLUSION

This study analyzed predictive and pain-related variables in PACU 
considering a set of preoperative, intraoperative and postoperative 
characteristics and the general anesthesia was the predictive factor 
found while related factors where: female gender, general surgical 
specialty, surgical positioning in dorsal decubitus, greater use of 
intravenous opioids and lower use of subarachnoid morphine in 
the intraoperative period, surgical time greater than 120 minutes 
and oxygen desaturation in the postoperative period.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Considering the bidirec-
tional connection between intestine and brain, the present study 
examined the association between migraine, lactose intolerance, 
and intestinal constipation in patients with status migrainosus.
METHODS: This is a cross-sectional retrospective study that 
included 97 patients aged 20 years or older. The impact of pain 
was assessed by the Migraine Disability Assessment and the 
Headache Impact Test-6 questionnaires. The pain intensity was 
measured by the visual analog scale. Chi-square and Student-t 
tests were used for the statistical analysis.
RESULTS: The sample consisted of 88.7% women, 56.8% over-
weight, 76.3% sedentary, 32% constipated and 23.7% lactose 
intolerant. Higher pain intensity (8.9±1.3) and impact pain 
mean was assessed by the Headache Impact Test-6 (67.6±5.3) 
and the Migraine Disability Assessment (36.7±26.3) in consti-
pated patients compared to those without constipation. Lac-
tose-intolerant patients presented higher migraine mean time 
(19.9±14.2) compared to lactose tolerant patients. Constipated 
and lactose intolerant patients presented higher prevalence of 
overweight (58.1 and 65.2%) and abdominal obesity (70.0 and 
68.2%) compared to non-constipated and lactose tolerant pa-
tients, respectively.
CONCLUSION: Although were observed in the evaluated sam-
ple a considerable prevalence of constipation and lactose intol-
erance, higher mean scores in the questionnaires used for pain 
impact and intensity in constipated patients and longer migraine 
diagnosis time in those with lactose-intolerance, there was no 
statistical significance in the association between migraine and 
these two gastrointestinal disorders.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Ao considerar a conexão bi-
direcional entre intestino e cérebro, o presente estudo avaliou a 
associação entre enxaqueca, intolerância à lactose e constipação 
intestinal em pacientes em estado migranoso.
MÉTODOS: Trata-se de um estudo transversal e retrospectivo 
que incluiu 97 pacientes com idade igual ou superior a 20 anos. 
O impacto da dor foi avaliado pelos questionários: Migraine Di-
sability Assessment e Headache Impact Test-6. A intensidade da dor 
foi avaliada pela escala analógica visual. Os testes Qui-quadrado 
e Student-t foram utilizados para análise estatística.
RESULTADOS: A amostra foi composta por 88,7% de mu-
lheres, 56,8% com excesso de peso, 76,3% sedentários, 32% 
constipados e 23,7% intolerantes à lactose. Os constipados 
apresentaram maiores médias de impacto da dor pelo Headache 
Impact Test-6 (67,6±5,3) e pelo Migraine Disability Assessment 
(36,7±26,3) e intensidade da dor (8,9±1,3) do que os não cons-
tipados. Os pacientes intolerantes à lactose apresentaram maior 
média de tempo de enxaqueca (19,9±14,2) em relação aos tole-
rantes à lactose. Os pacientes constipados apresentaram maiores 
prevalências de excesso de peso (58,1 e 65,2%) e obesidade abdo-
minal (70,0 e 68,2%) e intolerantes em relação aos sem constipa-
ção intestinal e aos tolerantes à lactose, respectivamente.
CONCLUSÃO: Embora identificadas prevalências considerá-
veis de constipação intestinal e intolerância à lactose na amostra 
avaliada, além de maiores médias de pontuação nos questioná-
rios utilizados para impacto e intensidade da dor nos pacientes 
constipados e de maior tempo de diagnóstico da migrânea nos 
intolerantes à lactose, não houve significância estatística na asso-
ciação entre enxaqueca e esses distúrbios gastrointestinais.
Descritores: Cefaleia, Constipação intestinal, Disbiose, Intole-
rância à lactose, Transtornos de enxaqueca.

INTRODUCTION

Migraine headaches are a form of primary and neurovascular 
headache. When a migraine lasts more than 72 hours, the pa-
tient enters the status migrainosus1. Although the prevalence of 
migraine worldwide is approximately 11.5% and 15% in Bra-
zil, its pathophysiology is not fully understood and it has several 
etiological factors, such as stress, foods with allergenic potential, 
neuroendocrine imbalances and nutritional deficiencies2.
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It has been suggested that the gastrointestinal tract (GIT) is the 
main system responsible for the body’s metabolic control, the 
largest supplier of nutrients and possible metabolic controller of 
more distant organs. During gestation, brain and intestinal cells 
develop almost simultaneously in the central nervous system and 
in the enteric nervous system and remain connected throughout 
life via the vagus nerve by bidirectional communication, intes-
tinal-cerebral axis and by different neurological, immunological 
and endocrine mechanisms. Just as the brain can modulate the 
functioning of the intestine, the reverse also occurs. From what is 
ingested, the intestine can influence brain function3.
When in balance, the intestinal microbiota prevents potentially 
pathogenic microorganisms present in it from exerting their ef-
fects. On the other hand, under certain circumstances, when there 
is intestinal dysbiosis, the proliferation of pathogens may occur, 
with consequent bacterial infection, inflammation and chronic 
disease, suggesting then that many human diseases have their 
origin in the composition of unbalanced intestinal microbiota4. 
Therefore, some GIT disorders related to intestinal microbiota 
imbalance, such as intestinal constipation and lactose intolerance, 
have gained prominence in the association with migraine5,6.
It seems that intestinal dysbiosis is involved in the pathogenesis of 
chronic intestinal constipation. Intestinal constipation, in turn, is 
related to stress, dehydration, reduced water intake and decreased 
appetite. In addition to these conditions, the effort to evacuate 
can cause headache. Therefore, all these factors contribute to ex-
acerbate migraine crisis7. Similarly, the imbalance of the intestinal 
microbiota can lead to lactose intolerance. Thus, lactose intolerant 
individuals, as a consequence of the absorption of toxins produced 
by non-digestion of lactose that generate inflammation in the in-
testinal mucosa may present other non-intestinal symptoms such 
as muscle and joint pain, allergies, headache, among others, iden-
tifying a close relationship with migraine8.
There are few studies describing the simultaneous presence of 
headaches and intestinal constipation or headaches and lactose 
intolerance. 
Thus, the present study aimed to evaluate the association be-
tween migraine, lactose intolerance and intestinal constipation 
in individuals with a clinical diagnosis of migraine. 
 
METHODS

A cross-sectional quantitative retrospective study with a sec-
ondary database and an analytical-descriptive approach, de-
veloped at a Pharmacy school clinic, belonging to the De-
partamento de Ciências da Vida (DCV), Universidade 
do Estado da Bahia (UNEB), Campus I, Salvador, Bahia. 
Data collection was performed in August 2019 from medical re-
cords of patients seen in the first consultation, during the period 
of April 2018 to August 2019. Patients aged 20 years or more with 
clinical diagnosis of migraine were included. Children, adoles-
cents, pregnant women, and nursing mothers were not included. 
Trained interns and nutritionists collected weight, height and 
waist circumference (WC) according to the techniques recom-
mended by the literature9. Body mass index (BMI=weight/
height2)10 of patients was calculated according to the World 

Health Organization (WHO) criteria11. The measurement 
of WC was analyzed based on cutoff points suggested by the 
WHO12. BMI and WC were used to determine the anthropo-
metric state. Information regarding the diagnosis of lactose intol-
erance was collected by blood test. As for migraine, the clinical 
diagnosis was made by a neurologist based on the guidelines of 
the International Headache Society13. The time of diagnosis of 
the disease in years was collected. 
The impact of pain was evaluated using the Migraine Disability 
Assessment (MIDAS) and Headache Impact Test-6 (HIT-6) vali-
dated questionnaires. MIDAS quantifies, in number of days lost 
during a three-month period, the disability generated by head-
ache in social, productive and labor activities. 
The score is subdivided into grades: grade I (zero to 5), little or 
no disability; grade II (6 to 10), light disability; grade III (11 to 
20), moderate disability; and grade IV (≥21), intense disability14, 
and the Headache Impact Test-6 (HIT-6), composed by six ques-
tions that evaluate pain, work and social activities losses, as well 
as cognitive and humor alterations. 
The score is subdivided into ranges: <50 points - little or no im-
pact; 50 to 55 points - some impact; 56 to 59 points - substantial 
impact; ≥60 points - very intense impact15.
Pain intensity was assessed by the also validated visual analog 
scale (VAS), in which the patient analyzes the intensity of their 
symptoms on a scale of zero to 10, being zero to 2 mild pain; 3 
to 7 moderate pain; 8 to 10 intense pain16. 
According to the Rome III Criteria17, individuals who in the 
last three months had two or more of the following indica-
tors were considered constipated: 1- Effort to defecate at least 
25% of the time; 2- Hard or irregular stools in at least 25% 
of defecations; 3- Feeling of incomplete defecation in at least 
25% of the time; 4- Feeling of anorectal obstruction in at least 
25% of defecations; 5- Manual maneuvers to facilitate defeca-
tion in at least 25% of the time; 6- ≤3 defecations per week. 
The present study was approved by the Research Ethics Com-
mittee involving human beings at UNEB under opinion number 
3.255.056, on April 10, 2019.

Statistical analysis
The data was entered into the Microsoft Office EXCEL 2013 
software spreadsheet. For the categorical variables absolute (n) 
and relative (%) frequencies were used. For quantitative vari-
ables, the results were presented as means and standard devia-
tions, considering the normal distribution of data. Pearson’s Chi-
square test for categorical variables and the T-Test for difference 
in means for continuous variables were used to detect statistically 
significant differences with a value of p≤0.05. The statistical soft-
ware SPSS Statistic 20.0.0 was used for data analysis.

RESULTS

The demographic, anthropometric and lifestyle characteristics of the 
population studied are presented in table 1. The majority of patients 
were females (88,7%) and sedentary (76,3%). The mean age for 
both sexes was 40±12.32 years, with variation between 20 and 65 
years old. According to the BMI, 56.8% of the individuals were 



120

Souza LL, Leite LO and Nepomuceno CMBrJP. São Paulo, 2020 apr-jun;3(2):118-22

overweight, 40% had adequate weight and 3.2% were underweight. 
The amount of patients that presented inadequate WC was 67%. 

Table 1. Patients profile

Variables                                 n %
Gender 
   Female
   Male

86
11

88.7
11.3

BMI
   Underweight
   Adequate weight 
   Overweight

3
38
54

3.2
40.0
56.8

WC
   Adequate
   Inadequate

31
63

33.0
67.0

Physical exercise
   Yes
   No

23
74

23.7
76.3

BMI = body mass index; WC = waist circumference.

According to table 2, despite the GIT disorders, a prevalence 
of 32 and 23.7% of constipated and lactose intolerant patients 
was identified, respectively. According to BMI and WC, cons-
tipated patients presented a higher prevalence of overweight 
(58.1%) and inadequate WC (70.0%), respectively. According 
to the same criteria, lactose intolerant patients also presented a 
higher prevalence of overweight (65.2%) and inappropriate WC 
(68.2%). P values did not indicate statistical significance.
The impact, according to the HIT-6 and MIDAS questionnaires, 
the intensity (EAV) and the time of diagnosis of migraine accor-
ding to the presence or not of intestinal constipation or lactose 
intolerance are presented in table 3.
In patients in status migrainosus, the mean impact of ≥60 
points on the HIT-6 questionnaire and ≥21 days lasting crisis 
on the MIDAS questionnaire, as well as the mean pain intensity, 
8.6±1.6, were high. The duration of migraine, 14.9±10.9 years, 
was also high. There was no statistically significant difference 
between constipated and non-constipated individuals regarding 
pain intensity, pain impact and time of migraine diagnosis, ho-
wever the mean scores of the impact questionnaires (HIT-6, 

MIDAS) and intensity of migraine were higher in constipated 
individuals when compared to those without intestinal constipa-
tion. A tendency in the HIT-6 questionnaire to identify an asso-
ciation between the impact of pain in constipated patients when 
compared to those without intestinal constipation is highlighted 
(p=0.06). There was also no statistically significant difference 
between lactose intolerant and lactose tolerant individuals regar-
ding the factors analyzed in relation to migraine, although the 
time of diagnosis of migraine was longer (19.9±14.2 years) in 
patients with lactose intolerance compared to those with tole-
rance (13.9±10.0 years).

DISCUSSION

The sample was composed mostly of women, which can be ex-
plained by the fact that migraine is more present in women, 
since women are 2.5 to 4 times more affected than men2,18. In 
addition, 40 to 50% of women have migraine attacks before, 
during or shortly after menstruation19. In a population study, 20-
60% of women reported an association between migraine and 
menstruation20.
The results showed a predominance in adults, similar to other 
studies on the incidence and prevalence of migraine18,21,22. When 
compared to other chronic conditions, due to the difficulty of 
performing daily activities because of pain, migraine patients 
have significant limitations in the quality of life in relation to the 
healthy population. According to the Global Burden of Disease 
(GBD) 2015, migraine has been classified as the third biggest 
specific cause of disability in the world for both sexes and for 
individuals under the age of 5023. The longer the headache lasts, 
the greater the substantial decrease in quality of life and the in-
crease in depression and anxiety, since a significant impact on 
mental and physical health24 is generated, which can be linked 
to the large number of sedentary people in the studied sample.
Overweight and inadequate WC were present in more than half 
of the sample. Obesity was reported as a risk factor for heada-
ches in general, as well as for chronic migraine specifically25. The 
increase in body fat directly produces the induction of adipoki-

Table 3. Association between impact, intensity and time of diagnosis of migraine and gastrointestinal disorders of constipation and lactose 
intolerance

Variables Total Constipation P value* Lactose intolerant P value**
Yes No Yes No

HIT-6 (points) (n=82) 65.7±6.7 67.6±5.3 64.9±7.1 0.06 65.5±5.9 65.8±7.0 0.84
MIDAS (days) (n=41) 31.5±25.1 36.7±26.3 29.5±24.9 0.44 28.0±22.5 32.2±25.9 0.67
VAS (n=79) 8.6±1.6 8.9±1.3 8.4±1.7 0.14 8.4±1.7 8.6±1.7 0.63
Migraine time (years) (n=41) 14.9±10.9 14.2±10.5 15.4±11.4 0.71 19.9±14.2 13.9±10.0 0.32

Values in mean±SD; HIT-6 = Headache Impact Test-6; MIDAS = Migraine Disability Assessment; VAS= visual analog scale; * p value compared values of means 
between constipated and non-constipated groups using the t-test for independent samples; ** p value compared values of means between lactose intolerant and 
lactose tolerant groups using the t-test for independent samples.

Table 2. Total and according to anthropometric variables of intestinal constipation and lactose intolerance prevalence

Total
BMI

P value*
WC

P value*Not overweight Overweight Adequate Inadequate
% (n) % (n) % (n) % (n) % (n)

Intestinal constipation 32,0 (31) 41,9 (13) 58,1 (18) 0,86 30,0 (09) 70,0 (21) 0,67
Lactose intolerance 23,7 (23) 34,8 (08) 65,2 (15) 0,35 31,8 (07)   68,2 (15) 0,89

BMI = body mass index; WC = waist circumference; *Pearson’s Chi-square test.
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nes and several pro-inflammatory cytokines, such as IL-1, IL-6, 
and tumor necrosis factor (TNF)α. Authors investigated eleva-
ted plasma levels of pro-inflammatory cytokines in patients with 
migraine. Thus, a significant relationship was found between 
migraine and several inflammatory diseases, including obesity26. 
In the first study of the general population that assessed the asso-
ciation between migraine and obesity using BMI, 7601 partici-
pants in the National Health and Nutrition Examination Survey 
(NHANES), aged between 20 and 85, were assessed, identifying 
that those with obesity had a 37% increase in the chance of ha-
ving migraine compared to those with normal weight27. To date, 
no longitudinal study has evaluated the effect of weight gain on 
the frequency of migraine. However, a cross-sectional study has 
shown that the risk of migraine in women of reproductive age 
has increased substantially with the increase in the severity of 
obesity28.
The present study estimated the prevalence of two gastrointes-
tinal diseases, intestinal constipation and lactose intolerance, in 
patients with migraine, observing a prevalence of 32% of cons-
tipated patients and 23.7% of patients with lactose intolerance. 
Gastrointestinal disorders seem to be more frequent in patients 
with migraine than in the general population5. Migraine attack is 
characterized by a complex series of symptoms that include gas-
trointestinal adverse effects such as nausea, vomiting, intestinal 
constipation and abdominal pain29.
In addition, individuals diagnosed with intestinal constipation 
and lactose intolerance had considerable prevalence of over-
weight and abdominal obesity, although there was no statistical 
correlation. These prevalences were higher in lactose intolerant 
and constipated patients when compared to the prevalences of 
the anthropometric state in the general sample. Thus, it is possi-
ble that overweight and abdominal obesity, in addition to being 
risk factors for migraine25, also make individuals more predispo-
sed to gastrointestinal disorders due to the inflammatory mecha-
nisms generated by the excess of adipose tissue26.
Intestinal dysbiosis is a common feature of the three studied di-
seases: migraine, intestinal constipation and lactose intolerance. 
The GIT is colonized by trillions of microorganisms collectively 
called intestinal microbiota. Its composition is essential for the 
maintenance of important functions such as intestinal homeos-
tasis, peristalsis, intestinal mucosal integrity, protection against 
pathogens and activation of immune responses30,31. The imbalan-
ce of intestinal microbiota can generate intolerances and intes-
tinal constipation, in addition to migraine. On the other hand, 
both migraine and gastrointestinal diseases increase the intesti-
ne’s permeability, and therefore increase systemic inflammatory 
activity, creating a vicious cycle32.
One study showed that in 29 patients the number of days suffering 
from migraine and associated symptoms – assessed by two ques-
tionnaires, MIDAS and Henry Ford Hospital Headache Disability 
Inventory (HDI) - were significantly reduced after 12 weeks of 
treatment with the use of a probiotic specially developed for the 
study33. In another study, 1020 patients with migraine were treated 
for 8 weeks with the probiotic. During the period, the number of 
days of pain reduced from 2 to 1.4 days per week, while the inten-
sity of migraine decreased from 5.1 to 2.1 points (zero = no pain 

to 6 = very intense pain)21. Therefore, it is plausible that improve-
ment in dysbiosis results in less inflammatory activity and, possi-
bly, a reduction in the activation of the trigeminovascular system3.  
Regardless of the questionnaire, it was verified that the mean 
impact of migraine was high, as well as the mean intensity of 
pain. The time of diagnosis of migraine was also high. One stu-
dy showed that the majority of patients suffered from migraine 
for a considerable period: 64% for ≥10 years, 20% for 5 to 10 
years and 16% for <5 years22, similar to the mean of years as-
sessed in the present study. As for the impact of pain, another 
study showed intense disability with the application of the MI-
DAS questionnaire (≥21 points) for 40.4% of the sample34. In 
another work, the mean score found in the application of HIT-6 
was 53.4±8.7, assessing a moderate disability35, differently from 
what was found in the present study. However, similarly to the 
present research, in a study from the United Kingdom, the HIT-
6 score was 64.9 (range of 48 to 78 points), corresponding to a 
severe impact22. The mean of 7.1±1.9 was highlighted with the 
VAS in a population of 51 patients with migraine, identifying a 
mean lower than that found in the sample of the present study36. 
Higher means were identified for all the parameters of migraine 
evaluated, except for the time of diagnosis of the disease, in in-
dividuals with constipation compared to those without intestinal 
constipation, although the results were not statistically significant. 
There was also a greater tendency of the HIT-6 questionnaire to 
identify an association between the impact of pain and intestinal 
constipation. A cross-sectional study evaluated the association bet-
ween gastrointestinal disorders, migraine and tension headaches. 
The sample consisted of overweight and obese individuals aged 
between 18 and 60. Of the total sample, 11.5% were diagnosed 
with migraine and of these, 11% were classified as constipated ac-
cording to the Rome III criteria. The multivariable logistic regres-
sion applied in the study demonstrated a significant association 
between intestinal constipation and migraine37.
A study involving 96 children and adolescents with migraine 
showed that 25% also had intestinal constipation and that all of 
these constipated patients, after receiving treatment for intestinal 
constipation with lactulose, magnesium hydroxide or macrogol, 
showed an improvement in their status migrainosus, assessed by 
questionnaire7, suggesting that intestinal constipation can trigger 
migraine or that the two diseases share a common pathophysio-
logical mechanism38.
As for the relationship between assessed migraine parameters 
and lactose intolerance, this study did not present consistent 
results, observing only the trend towards a longer diagnosis of 
migraine in lactose intolerant patients compared to lactose tole-
rant patients. A prospective study investigated whether migraine 
patients had evidence of food intolerance - identified by the IgG 
test, and whether after the withdrawal of food causing intole-
rance there was an improvement in migraine. Sixty-one patients 
participated in the study and of these, 39 completed the 2 mon-
ths investigation. Of the sample, 85.2% were lactose intolerant 
and almost all patients had multiple food intolerances. It has 
been demonstrated that migraine attacks can be related to IgG 
mediated food intolerances and that changing the diet by elimi-
nating specific foods can be a potentially effective treatment for 
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migraine22. It is known that undigested food particles and bacte-
rial metabolites can enter the bloodstream as a result of increased 
intestinal permeability, and these bacterial endotoxins can act on 
the trigeminovascular system to trigger migraine attacks39.
In the present study, the sample of patients with migraine was 
constituted, in its majority, of sedentary, overweight and abdo-
minally obese female individuals. Considerable prevalence of 
intestinal constipation and lactose intolerance were found, in 
addition to significant prevalence of overweight and abdominal 
obesity in individuals diagnosed with these two gastrointestinal 
disorders, highlighting that excess fat tissue, in addition to being 
a risk factor for migraine, also makes individuals more predispo-
sed to GIT disorders. There was a prevalence of disabling impact, 
regardless of the indicator, intense pain and a large migraine 
diagnosis time. 
Although higher averages were identified for the intensity and 
impact of migraine pain in constipated individuals compared to 
those without intestinal constipation, in addition to a longer diag-
nosis time in individuals with lactose intolerance when compared 
to those who are tolerant, there was no statistical association bet-
ween migraine, intestinal constipation and lactose intolerance.  
This is a cross-sectional study, so there are limitations regarding 
the identification of cause and effect relationships, and it should 
also be considered that if the sample was larger, inferential analy-
ses of statistical association would be possible. Furthermore, the-
re are not enough studies in order to compare the association of 
migraine and the analyzed GIT disorders. However, these limi-
tations do not compromise the quality of this study or the obser-
vations found. Further studies are needed to elucidate the rela-
tionship between migraine and GIT disorders, contributing with 
new therapeutics for migraine, as well as helping to prevent it. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: It is already known 
that the painful experiences to which the newborn is subjected 
may be related to future reactions and differences in the behavio-
ral response to pain in newborns from different birth routes. This 
study aimed to evaluate the response to pain in infants born by 
cesarean section and vaginal delivery routes.
METHODS: This is a prospective cohort study. Newborns born 
at full term were allocated into two groups: cesarean section and 
vaginal delivery. The intramuscular vitamin K injection was per-
formed as an acute pain stimulus because it is a routine injection 
at birth. The newborns were evaluated for pain on two scales, 
a one-dimensional, the Neonatal Facial Coding System, and a 
multidimensional, the COMFORT Behavior Scale (Comfort b), 
in addition to heart rate counting, moments before, immediately 
after and 10 minutes after the stimuli. Students t-test was used 
for statistical analyzes, and the level of significance was 5%.
RESULTS: Eighty-three children were evaluated. The pain 
intensity assessed by both scales before the pain stimulus was 
higher in the cesarean section group, but not statistically signi-
ficant. Heart rate values after the stimulus showed a statistically 
significant difference (p<0.05), higher in the cesarean section 
group than in the vaginal delivery.
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CONCLUSION: The results did not suggest that there are diffe-
rences in the perception of pain among newborns born vaginally 
and cesarean section.
Keywords: Acute pain, Cesarean section, Newborn, Obstetric 
delivery. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: As experiências dolorosas 
as quais o recém-nascido é submetido podem ter relação com 
reações futuras e que existem diferenças no comportamento de 
resposta à dor nos recém-nascidos oriundos de diferentes vias de 
parto. O estudo teve como objetivo avaliar a resposta à dor em 
bebês nascidos por cesariana e parto vaginal.
MÉTODOS: Estudo coorte prospectivo que incluiu recém-nas-
cidos nascidos a termo, de cesariana e parto vaginal. Utilizou-
-se, como estímulo doloroso agudo, a injeção intramuscular de 
vitamina K rotineira ao nascimento. Os recém-nascidos foram 
avaliados quanto à dor pela escala unidimensional Neonatal Fa-
cial Coding System e pela multidimensional COMFORT Behavior 
Scale (Comfort b), além da frequência cardíaca nos momentos 
antes, imediatamente após e 10 minutos após o estímulo. Foi 
utilizado teste t de Student para a análise estatística com signifi-
cância de 5%. 
RESULTADOS: Foram avaliadas 83 crianças. A intensidade da 
dor avaliada por ambas as escalas antes do estímulo doloroso foi 
maior no grupo de recém-nascidos de cesariana, porém não foi 
estatisticamente significativa. Os valores da frequência cardíaca 
após o estímulo mostraram diferença estatisticamente significa-
tiva (p<0,05) maiores no grupo cesariana que no parto vaginal.
CONCLUSÃO: Os dados obtidos não evidenciaram diferenças 
na percepção da dor entre recém-nascidos de parto vaginal e ce-
sariana.
Descritores: Cesariana, Dor aguda, Parto obstétrico, Recém-
-nascido.

INTRODUCTION

It was believed that newborns (NBs) did not feel pain because, 
at birth, the nervous system would still be immature. Research 
has found that newborns respond to painful stimuli, and their 
experience is subject to objective diagnosis and evaluation1,2.
Imaging studies are being conducted to help understand the pain 
processing in children. Functional nuclear magnetic resonance 
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(fMRI) showed significant brain activity in newborns in 18 of the 
20 brain regions, also active in adults during the painful stimulus3.
Assuming that the painful experiences that the NB is subjected 
could be related to his future reaction to new stimuli, a clinical 
study showed that in 87 boys, circumcision in the neonatal pe-
riod is associated with an increased response to pain when intra-
muscular injection vaccination is performed after 4 to 6 months 
after the surgery.
Several experimental studies have correlated the response to 
painful stimuli in newborns and adults. The incision in the paw 
of newborn rats produced somatosensory memory, influencing 
the future response to the new lesion as adults, concluding that 
the long-term effects after the neonatal lesion indicate the need 
for effective preventive strategies5.
Some studies have shown that there are differences in the beha-
vior of pain response in vaginal delivery and elective cesarean sec-
tions newborns6-8. In addition, higher levels of catecholamines9 
and beta-endorphin10-12 were found in NBs by vaginal delivery, 
compared to those by cesarean sections. 
Many factors can influence the newborn’s pain behavior at birth. 
Vaginal delivery NBs who have had assistance with vacuum ex-
traction may demonstrate changes7. The use of opioids during 
anesthesia for childbirth, depending on the route and the drug 
used, is also an important influence13, and the use of illicit drugs 
by the pregnant woman can change the level of cortisol in NB8.  
Signs of fetal distress can lead to changes in pain perception in 
NBs8. The presence of meconium-stained liquor during delivery, 
for example, is associated with changes in the clinical expression 
of pain in the first 24 hours of NBs life, even if slightly7. As for 
the Apgar Score, scores lower than 7 in the 5th minute can alter 
the NB perception of pain6.
The presence of a ruptured of membranes greater than or equal 
to 18 hours is an important predictor of early sepsis in NBs. 
Knowing that neonatal sepsis is a clinical syndrome characterized 
by a systemic inflammatory response that increases morbidity 
and mortality, the presence of a prolonged rupture of membra-
nes could be a factor that would alter the response to pain in 
children after birth14.
Based on the assumption that newborns feel pain that is measurab-
le15 and that the route of delivery can change the perception of pain 
in newborns, the study aimed to assess the response to pain soon 
after the birth of NBs by vaginal delivery and cesarean section.

METHODS

Women in labor classified as physical status ASA II (American 
Society of Anesthesia Classification System)16, admitted to the 
selected tertiary maternity hospital between May 2016 and Oc-
tober 2017, with gestational age between 37 weeks and 41 weeks 
and six days, without a rupture of membranes of 6 or more hou-
rs, and who did not use illicit drugs, alcohol, and tobacco during 
pregnancy, were invited to participate in the study. 
A previous statistical study estimated the number of participants 
needed, scheduling a timetable for collections.
After agreeing and signing the Free and Informed Consent Form 
(FICT), the women in labor were included. The first group con-

sisted of newborns by vaginal delivery whose mother has not 
been submitted to episiotomy and did not receive any type of 
analgesia and/or anesthesia. 
The second group consisted of NBs by elective C-section. 
The anesthesia was with subarachnoidal bupivacaine, and the 
opioid used was subarachnoidal morphine, at the maximum 
dose of 100µg.
NBs from labor lasting more than 24 hours, presence of meco-
nium-stained liquor, and the use of forceps or vacuum extrac-
tion were excluded from the study6,7, as well as newborns who 
had scores below 7 in the 1st and/or 5th minutes6,8, considering 
that both scores are important for neonatal physiology17. 
The NBs were evaluated after the acute painful stimulation at 
birth, using two pain scales, in addition to heart rate (HR) mea-
surement. All assessments were performed by one single exami-
ner, blind about the route of delivery, who, two months before 
the beginning of the evaluations, studied the scales and was trai-
ned to use them in the study. 
The COMFORT Behavior Scale (COMFORT b) validated for 
the Portuguese language18 and derived from the original COM-
FORT scale was used. It is a multidimensional instrument, sui-
table for the assessment of acute pain compatible with the age 
group of the study. Scores are between 6 and 30 points, with six 
meaning no pain and 30 being maximum pain15, and values less 
than or equal to 10 mean little or no pain. 
The HR was checked, an important parameter in the assessment 
of acute pain6,18. The Neonatal Facial Coding System (NFCS) 
was also used, a unidimensional instrument suitable for acute 
pain and newborns. The maximum possible score is 8 points, 
which considers the presence of pain when three or more facial 
movements appear consistently19.
At birth, it is recommended that NBs receive vitamin K (phyto-
menadione), and the Ministry of Health20 recommends the in-
tramuscular formulation. As it is a routine procedure, it was the 
acute painful stimulus used.
After birth, the NB was comforted by the mother by skin 
contact. Then, the baby was taken to the assessment room, a 
calm and peaceful environment, with adequate temperature20, 
where general care was performed. Before the painful stimu-
lus, the HR was checked in beats per minute (bpm), with 
a warm stethoscope in the precordial region for 15 seconds, 
after which the Comfort b and NFCS scales were applied. 
These measurements were performed after the painful sti-
mulus, and 10 minutes after. The NBs remained in a warm 
crib between the assessments. After assessing the pain inten-
sity, the physical and neurological tests were performed, sin-
ce changes in these assessments could alter the response to 
pain6,21. The semiological parameters and birth weight were 
checked to see if there was any sign of fetal distress21,22 as well 
as the neurological evaluation with the crying test, attitude, 
tone, movement, and neurological reflexes, in addition to the 
head circumference and percentile on the curve. NBs with 
neurological changes and/or small for the gestational age were 
excluded23,24.
The Ethics Committee of the Institution approved this study un-
der opinion number 48553015.3.0000.5411.
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Statistical analysis
The statistical analysis was performed using Student’s t-test25, 
comparing the means between the two groups in relation to the 
moments studied. Fisher’s Exact test26 was used for the analysis 
of qualitative variables and the associations among them. The 
significance level adopted was 5%.

RESULTS

Eighty-three women in labor were included, totaling 83 NBs 
(Table 1). The gender distribution was similar in each group.

The maximum labor time for vaginal deliveries was 16 hours, 
and for C-section was 14 hours, showing that the samples were 
similar. Before the end of the evaluations, no NB was breastfed 
because it could interfere with reactions to pain27. The time in 
minutes before the first measurement was recorded, with no sta-
tistical difference.
Regarding the COMFORT b and NFCS scales, differences were 
found in absolute numbers, drawing attention to the values ob-
tained before the painful stimulus, with an average score in the 
C-section newborns of 17.47 and 2.47, respectively in each scale, 
with a maximum value of 26 and 6. In vaginal delivery NBs, it 
was 16.53 and 2.2, with a maximum value of 20 and 4 points, 
respectively (Table 2), but on both scales, there was no statistical 
difference (p>0.05) (Table 3).
Regarding the HR, the values found before and immediately af-
ter the painful stimulus were similar in both groups. However, 
in the 10-minute after the injection, there was a significant dif-
ference (p<0.05 - table 3). In the C-section group, the mean was 
143 bpm, and in vaginal delivery, 135 bpm (Table 2).

Table 3.  Means, variations, and p-values in each group studied

Variables of assessment Evaluation period C-section Vaginal delivery p-value

Comfort b

Before the stimulus 17.47±2.81 16.53±2.01 0.112

Immediately after the stimulus 24.75±3.32 24.83±3.28 0.917

10 min after the stimulus 12.32±2.60 12.66±2.60 0.562

NFCS

Before the stimulus 2.47±1.44 2.20±1.32 0.4

Immediately after the stimulus 5.56±1.53 5.53±1.50 0.925

10 min after the stimulus 0.49±0.99 0.53±0.77 0.839

Heart rate (bpm)

Before the stimulus 148.6±15.59 146.9±18.66 0.664

Immediately after the stimulus 161.9±15.21 159.6±19.64 0.553

10 min after the stimulus 143.2±15.18 135±13.66 0.016
Comfort b = COMFORT Behavior Scale; NFCS = Neonatal Facial Coding System; bpm = beats per minute; min = minutes.

Table 2.  Minimum, maximum and average values found in the C-section and vaginal delivery groups, before and after the acute painful stimulus 

Variables Time Minimum
With PV

Maximum
With PV

Mean
With PV

Comfort b

Before the stimulus 9/ 12 26/ 20 17.47/16.53

Immediately after the stimulus 15/ 17 29/ 29 24.75/24.83

10 min after the stimulus 8/ 7 20/ 20 12.32/12.67

NFCS

Before the stimulus 0/ 0 6/ 4 2.47/2.2

Immediately after the stimulus 1/ 1 8/ 8 5.57/5.53

10 min after the stimulus 0/ 0 4/ 3 0.49/ 0.53

Heart rate (bpm)

Before the stimulus 112/ 112 190/ 188 148.6/146.9

Immediately after the stimulus 128/ 120 196/ 200 161.9/159.6

10 min after the stimulus 116/ 110 180/ 168 143.1/135
Comfort b = COMFORT Behavior Scale; NFCS = Neonatal Facial Coding System; min = minutes; bpm = beats per minute. 

Table 1.  Distribution by gender and route of delivery

Delivery type Female 
(n and %)

Male 
(n and %)

Total 
(n and %)

C-section 31 (37) 22 (27) 53 (64)

Vaginal 14 (17) 16 (19) 30 (36)

Total 45 (54) 38 (46) 83 (100)
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DISCUSSION

The present study included 83 NBs. Thirty by vaginal delivery 
and 53 by C-section, while another study6 included 76 NBs, 
53 by vaginal delivery, and 23 through C-section. The evaluated 
newborns were all at term. The importance of the gestation time 
is shown in other studies that were also concerned in including 
patients with a gestational age greater than 37 weeks6,8 except for 
the study7, which included NBs at 35 weeks of gestation, which 
can diversify the sample.
Regarding the weight, the studies included NBs not classified 
as small for the gestational age6,8, except for one study that used 
a minimum weight of 2,000g regardless of the gestational age7. 
Regarding the Apgar score, studies are concerned with the value 
in the 5th minute to be greater than 76,8, different from this stu-
dy, which considered values greater than 7 for the 1st and 5th mi-
nutes, excluding NBs when there was meconium in the amniotic 
fluid, and similarly to another study6, excluded NBs whose labor 
lasted more than 24 hours.
Concerning pain assessment in NB, studies consider the face 
movement in NBs as a parameter, as well as the Comfort b and 
NFCS scales6,8. The validated NFCS was used in this research 
similarly to the study6 which used it with fewer parameters, con-
sidering criteria such as the easiness of application, raising ques-
tions about the results; and pain assessments were performed by 
different health professionals with different backgrounds, unlike 
this study in which the assessments were performed by one sin-
gle investigator with full medicine and pediatrics background, 
previously trained.
The present study showed higher pain scores on the Comfort 
b and NFCS scales for those born by vaginal delivery before 
the painful stimulus, but the difference was not significant 
and did not last in the other evaluations, either immediately 
after the painful stimulus or 10 minutes after the stimulus, 
different from other studies in which the NB by C-section felt 
more pain after the acute painful stimulus when compared to 
those born vaginally6,8. The study7 showed that NBs by C-sec-
tion experienced greater pain immediately after birth compa-
red to vaginal delivery, but this difference was not statistically 
significant. Therefore, regarding the assessment of pain right 
after birth, the data obtained in the present research confirm 
this result. 
One study showed that HR is physiologically lower in those 
born vaginally compared to those born by C-section6. However, 
in the present study, stability was found in both groups, before 
and immediately after the painful stimulus. The same study6 sho-
wed that the HR increased progressively during the first hours of 
life in NBs vaginally and not in those born by C-section. Howe-
ver, in this study, in the late 10-minute measurement after the 
intramuscular injection, the group born via C-section showed 
significantly higher HR values. With regard to pain, these fin-
dings do not allow inferring differences in pain perception in the 
two groups since the physiological variables alone are not very 
sensitive for this type of analysis28.

CONCLUSION

The pain intensity assessed by the Comfort b and NFCS scales 
did not show any difference in pain perception between newbor-
ns delivered vaginally and through C-section. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Dysmenorrhea is cha-
racterized by pain in the abdominal and pelvic region, of chronic 
and cyclic origin, associated with menstruation, more prevalent 
in childbearing age women, and occurs in adolescence after the 
onset of the ovulatory cycles. The objective of this study was to 
analyze the effects of auriculotherapy on pain levels and sexual 
function in women with primary dysmenorrhea.
METHODS: This is a longitudinal, prospective, randomized 
controlled, blinded clinical trial with a quantitative approach, 
with 168 students of a higher education institution. 
RESULTS: The controlled groups in the intragroup analysis did 
not present significant results on pain, while one of the expe-
rimental groups presented significant values, In the intergroup 
data, only the controlled and one experimental showed signifi-
cant values. Regarding the female sexual function analysis, none 
of the groups presented significant data. 
CONCLUSION: Auriculotherapy proved to be beneficial in re-
ducing the level of pain.
Keywords: Acupuncture, Auriculotherapy, Dysmenorrhea, Tra-
ditional Chinese Medicine. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: Dismenorreia é caracteriza-
da por dor na região abdominal e pélvica, de origem crônica e 
cíclica, associada à menstruação, mais prevalente em mulheres 
em idade reprodutiva, e ocorre na adolescência após o inicio dos 
ciclos ovulatórios. O objetivo deste estudo foi analisar os efeitos 
da auriculoterapia nos níveis de dor e na função sexual de mulhe-
res com dismenorreia primária.

Effect of auriculotherapy on pain and sexual function of primary 
dysmenorrhea female patients
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MÉTODOS: Estudo clínico longitudinal, prospectivo, contro-
lado randomizado e cego com abordagem quantitativa, realizado 
em 168 alunas de uma instituição de ensino superior.
RESULTADOS: Os grupos controlados na análise intragrupos 
não apresentaram resultados significativos sobre a dor, enquanto 
um dos experimentais apresentou valores significativos. Nos da-
dos intergrupos, apenas os controlados e um experimental apre-
sentaram valores significantes. Em relação à análise da função 
sexual feminina, nenhum dos grupos apresentou valores signi-
ficativos. 
CONCLUSÃO: A auriculoterapia mostrou-se benéfica em rela-
ção à redução do nível de dor.
Descritores: Acupuntura, Auriculoterapia, Dismenorreia, Medi-
cina Tradicional Chinesa. 

INTRODUCTION

Dysmenorrhea is characterized by pain in the abdominal and 
pelvic region of chronic and cyclic origin, associated with mens-
truation, popularly called menstrual cramps. About 50 to 90% 
of women present this condition at some stage of life1. It can be 
classified as primary or secondary. Primary dysmenorrhea (PD) 
is described as painful menstruation among women without pel-
vic changes, with an onset between 6 to 12 months after the first 
menstruation. Secondary dysmenorrhea is associated with pelvic 
diseases such as endometriosis and fibroma, and its onset occurs 
only years after menarche. More than 50% of menstruating wo-
men worldwide suffer from PD, and 10-20% describe the pain 
as severe and distressing2.
PD is a more prevalent gynecological condition in childbearin-
g-age women and occurs in adolescence after the establishment 
of the ovulatory cycles. This pain reduces with age. Some aggra-
vating factors include early menarche, low or high body mass, 
prolonged or aberrant menstrual flow, family history of dysme-
norrhea, smoking, nutritional factors such as excessive caffeine 
intake3. Dysmenorrhea is also one of the factors that affect fema-
le sexual function. Hypoactive sexual desire is the most common 
disorder in women’s sexual health4.
There are pharmacological and non-pharmacological treatments 
to decrease or eliminate PD symptoms. Some non-pharmacolo-
gical methods used are changes in lifestyle and eating patterns, 
such as reducing salt intake, consumption of animal fat, stressors, 
and increasing the intake of carbohydrates and complex fibers3.
Non-pharmacological treatments are highly relevant to PD 
symptoms, especially for women, whom the use of certain types 
of drugs is contraindicated. Many of these treatments are related 
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to physiotherapy5. Traditional Chinese Medicine has been one 
complementary treatment for several health problems, and acu-
puncture has shown effects on pain control6. 
Auriculotherapy uses needles, seeds, or crystals, with applica-
tions in specific points of the ear. The stimulation of these points 
transmits signals to the brain and specific organs, modulating 
and harmonizing their physiological functions. The pinna has 
reflex zones, a microsystem with the representation of all the or-
gans and structures of the human body7.
This study aimed to analyze the effects of auriculotherapy on 
pain levels and sexual function in women with PD.

METHODS

A longitudinal, prospective, randomized controlled and blind stu-
dy with a quantitative approach, carried out in a higher education 
institution that included 168 students, with a simple random sub-
traction of 118 students, which was the population studied. 
The sample size was calculated using a single average formula 
where n is the required sample size; d is the margin of error of 
5% (d=0.05); z is the degree of accuracy required at a 95% con-
fidence level. After the sample calculation, the population of ori-
gin was selected through the roster of the 2nd to the 8th period. 
One hundred and sixty-eight students were identified, and after 
the sample calculation, it was determined that the sample with 
significance was of 118 students who were selected in a simple 
random way, by drawing their roster numbers placed in a box. 
The selected participants signed the Free and Informed Consent 
Term (FICT). They answered the sociodemographic question-
naire (SQ), which was designed by the authors according to the 
characteristics of the PD, following the PD Guideline, with 20 
questions that addressed the following aspects: course; period; 
profession; ethnicity; menstrual period, regular between 27 and 
32 days; three to eight days of menstruation; pain two days befo-
re menstruation and three days after, the disappearance of pain, 
decrease or continuation; the presence of pain during menstrua-
tion in other body regions two days before or after. 
Symptoms present during menstruation; family history of mens-
trual cramps; use of some contraceptive method; missing work 
or college classes during menstruation; regular physical exercise; 
currently practiced exercises; use of pharmacological treatment; 
history of abdominal or pelvic surgery or any therapy; history of 
diseases such as endometriosis, fibroma or other pelvic diseases; 
history of childbirth or abortion; any other disease that caused 
pain; smoking and needle phobia.
The volunteers were evaluated regarding their sexual function 
by the female sexual function index (FSFI), which contains the 
domains sexual desire, sexual arousal, lubrication, orgasm, sa-
tisfaction, and pain, in a total of 19 questions. The level of pain 
was assessed using the visual analog scale (VAS), which describes 
the pain as mild, moderate, and severe, ranging from zero to 10.
The inclusion criteria were age between 18 and 25 years, with a 
probable diagnosis of PD and regular menstrual cycle between 
27 and 32 days, sedentary, non-smokers, without pharmacologi-
cal or physiotherapeutic treatment, attending the 2nd to the 8th 
period of the course.

The exclusion criteria were the presence of secondary dysmenor-
rhea, diseases that cause pain, pregnancy, or childbirth history, 
use of psychotropic drugs and hormonal contraception in the 
last six months, history of heart disease, needle phobia. Those 
who did not sign the FICT and did not complete the SQ or had 
a zero or blank response in the FSFI, which may mean inactive 
or not initiated sexual life, were excluded.
After the evaluation by the inclusion and exclusion criteria, 21 
volunteers were included, randomly divided into control and ex-
perimental groups A, and control and experimental groups B, 
totaling four groups. After simple randomization, control groups 
A, B, and experimental B were left with five participants each, 
and control B with six. 
Two different protocols were created. The first included the 
auricular points. Sympathetic: Kidney: Shen Men “door of 
the soul”: ovary: uterus: endocrine. The second intervention 
protocol had the same points already described, except for 
the sympathetic point that was replaced by the liver point. 
The protocols were also randomly separated into groups. 
The first protocol containing the sympathetic point and the 
other points was assigned to the control A and experimental 
A groups, and the second protocol containing the liver point 
to the control B and experimental B groups. The applications 
lasted two months and three weeks, two times per week, 20 
minutes each application, totaling 22 interventions during 
three menstrual cycles.
Auricular evaluation and inspection were performed with the 
participants in the sitting position, asepsis of the ear that would 
receive the intervention using cotton with 70% alcohol. Then, 
0.25x15mm needles were inserted in the right ear with a guide 
tube at the indication points, according to the protocol of each 
experimental group. The right ear was chosen for both protocols, 
as it is the one that has a liver point.
In the control groups, micropore was placed at each specific 
point according to the protocol, simulating the application of 
auriculotherapy. At the end of the 22 applications, the FSFI and 
VAS questionnaires, used in the pre-intervention, were applied 
again. Both questionnaires were applied on the second menstrual 
day of each participant at the beginning and end of the study.
Two researchers performed the interventions, each was responsi-
ble for two groups from the beginning to the end of this study, 
always following the same order of allocation of the participants 
and schedules, as well as the placement of the needles in the 
auricular points. 
This study respected the guidelines and criteria established in re-
solution 466/12 of the National Health Council (CNS), appro-
ved by the Ethics and Research Committee of the Associação Te-
resinense de Ensino Sc. Ltda., with opinion no. 2.423.373. 

Statistical analysis 
The data were organized in spreadsheets in the Microsoft Office 
Excel 2016 and tabulated in the GraphPad Prism software. The 
Kolmogorov-Smirnov test was applied for statistical analysis. For 
the parametric data, Student’s t-test was used, with a 95% confi-
dence interval and significance at p <0.05. Nonparametric data 
were analyzed using the Wilcoxon-Mann-Whitney test.



129

Effect of auriculotherapy on pain and sexual function 
of primary dysmenorrhea female patients

BrJP. São Paulo, 2020 apr-jun;3(2):127-30

RESULTS

Figure 1 shows the results obtained regarding the intragroup and 
intergroup analysis of the study groups regarding pain. It was ob-
served that the control groups A and B in the intragroup analysis 
did not present significant results on pain. In contrast, experi-
mental A presented significant values referring to pain (p=0.037), 
and experimental B presented highly significant values with 
(p=0.0081). In the intergroup data, only control A and the expe-
rimental A groups showed significant values (p=0.0160).
Table 1 shows the analysis of the FSFI questionnaire, in which 
none of the groups presented significant results regarding sexual 
function both in the inter- and intragroup analysis in relation to 
the pre- and post-intervention.
 
DISCUSSION 

In this research, both auricular protocols showed significant 
changes for PD. Regarding the level of pain in the intragroup 
assessment, the liver point was more significant than the sympa-
thetic point. In the intergroup assessment, the sympathetic point 

was the only one to present significance in the final assessment 
regarding pain levels.
Experimental research in a single group, which included 32 you-
ng women, college students, with primary dysmenorrhea, from 
a college in northern Taiwan, all participants received auricular 
acupressure to relieve menstrual pain and suffering, in the ear 
acupuncture points of the internal genitals organs, endocrine, 
Shen Men, sympathetic, liver and kidney. Menstrual pain was 
assessed using VAS. No significant differences were found for 
menstrual pain8.
Another study showed that the majority of women with PD 
found better control of symptoms and reduced pain with the 
association of acupuncture with explanations about the normal 
menstrual cycle, self-care and diet advice, and the confidence 
and support provided by professionals, as women felt heard and 
understood, which allowed them to feel confident in implemen-
ting these lifestyle changes9.
In scientific investigations, protocols with 12 visits, twice a week, 
lasting 5 to 10 minutes during each intervention, the points Shen 
men, brain stem, kidney, Yang of liver 1 and 2 were applied to 
reduce pain. When considering the extent of the effect, from 
the Cohen’s d Index, it was possible to observe that the group 
with the protocol achieved the best result with a considerable re-
duction in pain levels, by 36%. The group without the protocol 
managed to achieve an average reduction of 27%. Both groups 
kept positive results10-12.
A randomized controlled clinical study initially distributed 75 
volunteers according to medium and high-level stress scores, and 
subsequently were randomly assigned to control, needle, and 
seed groups. The intervention groups received eight sessions at 
points Shen Men, kidney, and brain stem. The results were not 
statistically significant for the average level of stress both in the 
seed and the needle group. However, for the high level of stress, 
the results showed a significant change (p<0.05) right after the 
first session, improving at each assessment13. 
A survey involving 133 health professionals with anxiety and 
pain allocated the subjects to control, seed, needle, and tape 
groups and classified as moderate and high levels of anxiety. The 
protocol used was the beta version of the Auricular Protocol for 
Pain and Anxiety containing the Shen men, tranquilizer, thala-

Table 1. Analysis of female sexual function before and after the auriculotherapy intervention

Variables Control – A Experimental - A Control – B Experimental - B
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Desire 2.6±0.7 2.9±0.8 NS 3.5±0.4 3.7±0.6 NS 3.4±0.4 2.9±0.5 NS 3.2±0.9 3.2±1.0 NS NS

Arousal 1.9±1.2 1.9±1.2 NS 1.7±1.0 1.6±1.0 NS 1.9±0.9 1.7±1.1 NS 2.0±1.2 1.1±1.1 NS NS

Lubrication 1.1±0.7 1.1±0.7 NS 1.8±1.1 2.0±1.2 NS 2.0±0.9 1.8±1.1 NS 2.0±1.3 1.2±1.2 NS NS

Orgasm 1.8±1.1 1.6±1.0 NS 1.5±0.9 1.4±0.9 NS 1.5±0.8 1.4±0.9 NS 2.0±1.3 1.4±1.4 NS NS

Satisfaction 3.0±1.3 3.0±1.3 NS 2.0±1.1 2.0±1.7 NS 2.7±1.0 2.3±1.1 NS 2.3±1.4 1.0±1.0 NS NS

Pain 2.7±1.4 2.6±1.1 NS 1.7±1.2 1.8±1.2 NS 2.6±1.8 1.8±1.1 NS 2.0±1.2 1.0±1.0 NS NS
AIG = intergroup analysis; AEG = intragroup analysis; NS = not significant. 
Source: Responsible researchers, 2018.

Figure 1 Inter and intragroup analysis of the level of pain before and 
after the auriculotherapy intervention
Source: Responsible researchers, 2018. 
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mus, sympathetic system, and zero points. After ten visits, the 
treatment with needles reduced the anxiety levels by 17%. In 
pain levels, the reduction was 36%. As for the other instruments, 
there was no difference between the times14.
Sexuality is one of the indicators of quality of life. The sexual 
response is controlled by a balanced interaction between all parts 
of the nervous system, which may be affected by negative aspects 
or by physical or psychological conflicts and inhibitions15. The 
sexual cycle consists of distinct components or phases in sequen-
ce, in which each phase has its neurophysiology, with a common 
organ, the brain16. In this study, the limitations occurred due to 
a lack of scientific basis regarding the women’s sexual function 
associated with the intervention method of this research, requi-
ring further studies about sexual function with a higher number 
of patients.

CONCLUSION

Auriculotherapy reduced the level of pain; however, there was 
no significant change in relation to the sexual function of the 
participants. Further studies regarding the sexual function, with 
a higher number of patients, are necessary. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Doubts and questions 
about the general aspects of pain, maladaptive beliefs, knowledge 
about pain neurophysiology, and its impact on exercise are com-
mon in fibromyalgia patients. This study aimed to evaluate the 
knowledge about pain in women with fibromyalgia through the 
DolorÔmetro game. 
METHODS: A quasi-experimental study with a qualitative and 
quantitative approach. Twenty women with a clinical diagnosis 
of fibromyalgia and aged 18 to 60 years were evaluated. The pa-
tients answered two questions at the beginning and end of the 
game. The intervention consisted of the use of 9 cards from the 
six domains of the game DolorÔmetro to motivate discussions 
about the theme. 
RESULTS: The sample had a mean age of 50.6±9.6 years and a 
diagnostic time of 6.5±4.6 years. The number of hits and errors in 
each domain was observed. In the “acceptance” domain, four errors 
were found in statement 1 and twelve in statement 2. In the “attitu-
des” domain, only two in statement 4 and one in statement 8. In the 
“kinesiophobia” domain, all errors were only in statement 2. In the 
“knowledge” domain, nineteen women missed statement 3. In the 
“anxiety” domain, fifteen women missed statement 1. Finally, in the 
“catastrophic” domain, ten women missed statement 2. 
CONCLUSION: Conducting an education in pain, lasting in 
one hour in a single moment, contributed to the participants 
expressing their doubts and previous questions and after the mo-
ment of education, however doubts persisted in the domains of 
acceptance, kinesiophobia, knowledge and anxiety.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: As dúvidas e questionamen-
tos sobre os aspectos gerais da dor, crenças mal adaptativas, co-
nhecimento sobre neurofisiologia da dor e seu impacto na reali-
zação de exercícios são comuns nas pacientes com fibromialgia. 
O objetivo deste estudo foi avaliar o conhecimento sobre dor 
em mulheres com fibromialgia, por meio do jogo DolorÔmetro. 
MÉTODOS: Estudo quase-experimental com abordagem qua-
li-quantitativa. Foram avaliadas 20 mulheres com diagnóstico 
clínico de fibromialgia com idade de 18 a 60 anos. As pacientes 
responderam duas perguntas no momento inicial e final do jogo. 
A intervenção consistiu no uso de 9 cartas a partir dos 6 domí-
nios aceitação, atitudes, cinesiofobia, conhecimento, ansiedade e 
catastrofismo, do jogo DolorÔmetro para motivar as discussões 
sobre a temática. 
RESULTADOS: A média de idade foi 50,6±9,6 anos e o tempo 
diagnóstico de 6,5±4,6 anos. Foi avaliado o número de acertos e 
erros de cada domínio. No domínio “aceitação” foram 4 erros na 
afirmação 1 e 12 erros na afirmação 2. No domínio “atitudes”, 2 
na afirmação 4 e 1 na afirmação 8. No domínio “cinesiofobia”, 
nenhum acerto na afirmação 2. No domínio “conhecimento”, 19 
erraram a afirmação 3. No domínio “ansiedade”, 15 erraram a afir-
mação 1. No domínio “catastrofismo” 10 erraram a afirmação 2. 
CONCLUSÃO: Realizar educação em dor, com duração de 
uma hora em único momento, contribuiu para as participan-
tes expressarem suas dúvidas e questionamentos prévios e após 
o momento de educação, porém persistiram dúvidas referentes 
aos domínios aceitação, cinesiofobia, conhecimento e ansiedade.
Descritores: Dor crônica, Educação em saúde, Fibromialgia, Fi-
sioterapia, Reumatologia.

INTRODUCTION

Education on pain neurophysiology is a strategy that teaches the 
biological process of pain and its relationship with central sensi-
tization1-3 in patients with chronic musculoskeletal pain such as 
fibromyalgia (FM), which can influence the poorly adaptive and 
negative cognitions related to pain, reducing it and improving 
movement behavior and performance1,4. 
FM treatment is interdisciplinary, combining pharmacological and 
non-pharmacological treatments5, such as aerobic exercise5, resis-
tance exercise6, cognitive-behavioral therapy7, drugs8, as well as pain 

BrJP. São Paulo, 2020 apr-jun;3(2):131-5

DOI 10.5935/2595-0118.20200026

ORIGINAL ARTICLE



132

Nascimento RM, Maia JB, Medeiros SA, 
Silva HJ, Lins CA and Souza MC

BrJP. São Paulo, 2020 apr-jun;3(2):131-5

education2. The latter produces changes in the therapist-patient re-
lationship, where the patient becomes the protagonist in the the-
rapeutic process, which is why socio-educational interventions are 
recommended by international guidelines in the treatment of FM9.
Educational games are tools that contribute to the learning pro-
cess and building knowledge and can be used as an intervention 
tool for pain education10. The DolorÔmetro game is a board game 
that uses cards of six domains developed from the most used 
scales and questionnaires for pain assessment, suitable for the 
approach to pain education of women participating in the dance 
project11,12, due to constant questions and concerns about the 
general aspects of pain and its impact on the performance of the 
exercises. This study aimed to assess the knowledge about pain in 
women with FM, using the DolorÔmetro game.

METHODS

A quasi-experimental study with a qualitative and quantitative 
approach. Twenty women diagnosed with FM, aged 18 to 60 
years, were selected according to the classification criteria of the 
American College of Rheumatology13. The exclusion criteria 
were refusal to participate and not answering all questions.
Pain education was conducted in the group activities room at the 
Physiotherapy School Clinic of a public university. The educa-
tion session lasted one hour, held in a single moment during the 
dance extension project.
The pain education activity used the DolorÔmetro game, whose 
Portuguese version can be accessed through the link  https://dri-
ve.google.com/drive/folders/1gnxEn7FbDZ1U4Ik7wuH0U5K-
1NoNqYEg7. The game consists of six domains: acceptance, atti-
tudes, anxiety, kinesiophobia, knowledge, and catastrophizing, with 
answer cards that have specific scores, and a board. Only the answer 
cards were used, disregarding the score and the board. From the do-
mains, nine answer cards were selected for convenience, which were 
considered “true” or “false” by the participants. Then, the answers 
were quantified, and the pain education activity started.
In order to know the women’s opinion before starting the game, 
with the purpose of analyzing their pain perception, the follo-
wing question was asked: “What does pain do to you”? In the 
end, another question was asked to analyze what they understood 
about the general aspects of pain: “What did you learn from that 
moment”? The patients wrote the answers on a sheet of paper.
The qualitative data were analyzed, categorizing the answers into 
two subgroups, social and personal dimensions, based on Bar-
din’s content analysis. 
All patients signed the Free and Informed Consent Term (FICT) 
before the beginning of the study.
The Research Ethics Committee of the School of Health Scien-
ces of Trairi approved this study under opinion No. 3.130.248 
(CAAE 61904216.9.0000.5568).

RESULTS

Table 1 shows the clinical and sociodemographic characteristics 
of the patients, with a mean age of 50.6±9.6 years and with an 
FM clinical diagnosis time of 6.5±4.6 years.

Table 1. Clinical and sociodemographic characteristics of patients

Variables Mean±SD

Age (years) 50.6 (9.6)

Time of diagnosis (years) 6.5 (4.6)
SD = standard deviation.

Table 2 shows the patients’ reports regarding the first question 
before the pain education activity. In the personal dimension, 
the words that most stood out were of emotional origin, such as 
sadness, stress, unhappiness, and discouragement. In the social 
dimension, words that refer to the difficulty in carrying out work 
and daily activities, such as interfering, preventing, and failing.
Regarding the DolorÔmetro game, the number of hits and errors 
in each domain was observed. In the “acceptance” domain, four 
errors were found in statement 1, and 12 errors in statement 2. In 

Table 2. “What does pain do to you”?

“Pain causes me stress, fatigue, malaise, discomfort, nervousness, 
interferes with my activities, makes me sad, desperate, unwilling to 
live, in short, it causes everything that does not make me happy”.

“The pain makes me sad, I get very nervous, there are days when 
it is 9, 8 or 7”.

“Pain causes me a lot of stress, makes me sad, afflicted, I don’t feel 
like walking. There are days when I cry a lot, I get very nervous, I 
can’t do my activities, I think I’m going to be crippled”.

“(...) all I wanted was to get used to it, but I can’t, I can’t take so 
much pain anymore, it is very sad not to be able to cope (...)”.

“Initially it was more difficult, due to the insomnia, discouragement, phy-
sical limitations, among other things that changes my day to day. Now 
I am accepting better and dealing better, despite the ups and downs”.

“Pain represents torture, sadness, anguish, lack of energy, etc.”.

“It is horrible, it causes discomfort, anger, sadness, the desire to cry, 
depression, bad mood”.

“It makes me stressed, it’s bad, it causes despair, malaise, fatigue, ma-
kes me want to die, cry, I’m afraid to walk, I don’t do what I did before”.

“It causes a lot of sadness and I get discouraged on a daily basis”.

“The pain is very sad, I get very nervous, I just spend my time taking 
medicine, I don’t feel like doing anything, I live with the pain but I 
don’t get used to it (...)”.

“Malaise, nervousness, tension, tiredness and sadness”.

“Malaise, discomfort, it is very difficult to wake up in pain and end 
the day in the same way, it is very hard, I am sad, discouraged, there 
are days when I feel like disappearing”.

“Sadness, insomnia, malaise, depression, lack of appetite”.

“Sadness, anguish, lack of energy”. 

“Stress and nervous”.

“A lot of concern. I am very upset. I take dipyrone when it hurts a 
lot. I am hypertensive. I feel anxiety taking medicine and it is strong. 

“Impossibility to perform simple activities, affecting the emotional 
part arousing several feelings”.

“Stress, malaise, nervousness, I wanted to get used to it, but I can’t”.

“Too bad, I can’t sleep. Stress, I can’t do things. Discouraged and 
sad all day long”.

“I wanted to control myself, but I can’t. I wish there was an injection 
to stop it, I cannot stay in the air conditioning and the fan that the 
pain increases with the cold ”.

Patients’ responses regarding question 1.
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the “attitudes” domain, few errors were found, only in statements 
4 and 8. In the “kinesiophobia” domain, all errors were just in sta-
tement 2. In the “knowledge” domain, 19 missed statement 3. In 
the “anxiety” domain, 15 missed statement 1. Finally, in the “catas-
trophizing” domain, 10 missed statement 2, as shown in table 3.

Table 4 shows the participants’ reports regarding the second 
question. Regarding the personal dimension, terms about lear-
ning, awareness, acquired knowledge, and understanding about 
pain were highlighted. In the social dimension, the importance 
of participating in lectures was emphasized.

Table 3. Number of hits and errors of patients referring to the six domains of the DolorÔmetro game

Domain: Acceptance

Statement Answer right AF True RF % AF False RF %

1 The best way is not to accept this pain. False 4 20 16 80

2 A person in pain takes care of the household chores. True 8 40 12 60

3 A person in pain would only be happy if the pain disappeared. False 0 0 20 100

4 A person can live well even in pain. True 20 100 0 0

5 The first step to improving is to accept that pain  is present in life. True 20 100 0 0

6 A person in pain could resume life little by little. True 20 100 0 0

7 It is possible to have a good life despite the pain. True 20 100 0 0

8 It is normal to have days with more pain and others with less pain. True 20 100 0 0

9 It is important to have other goals in life than to control pain. True 20 100 0 0

Domain: Attitudes

Statement Answer right AF True RF % AF False RF %

1 A person with chronic pain can do almost everything, a few adaptations will suffice. True 20 100 0 0

2 Exercise and movement are recommended for people with chronic pain. True 20 100 0 0

3 Stressful situations can increase pain. True 20 100 0 0

4 A person in pain can influence the intensity of the pain they feel. True 18 90 2 10

5 Feeling of sadness and depression can increase the pain. True 20 100 0 0

6 A person with chronic pain that sleeps poorly helps to maintain the pain condition. True 20 100 0 0

7 Even with pain, one should try to resume daily activities. True 20 100 0 0

8 A person with chronic pain will only improve when the pain is gone. False 1 5 19 95

9 There is a strong link between emotions and the intensity of the pain. True 20 100 0 0

Domain: Kinesiophobia

Statement Answer right AF True RF % AF False RF %

1 A person with chronic pain can exercise gradually. True 20 100 0 0

2 The pain tells you when to stop exercising. False 20 100 0 0

3 Although in pain, a person would be better if it was active. True 20 100 0 0

4 Being in pain means you should not exercise. False 0 0 20 100

5 Pain always means that the body is hurt. False 0 0 20 100

6 Even in pain, it is possible to exercise. True 20 100 0 0

7 When the pain increases, it doesn’t mean that the injury has increased. True 20 100 0 0

8 Not always pain means that there is an injury. True 20 100 0 0

9 Even if the exercise increases the pain, it does not mean that it is dangerous. True 20 100 0 0

Domain: Knowledge

Statement Answer right AF True RF % AF False RF %

1 Exercises cause the body to release substances that reduce pain. True 20 100 0 0

2 The tests are meant to show the amount of pain we feel. False 0 0 20 100

3 The brain is capable of producing substances that decrease pain. True 1 5 19 95

4 Relaxation practices can help regulate the alarm system. True 20 100 0 0

5 When we feel pain for a long time, our sensors can become more sensitive. True 20 100 0 0

6 Stress, lack of sleep, anxiety, do not influence pain. False 0 0 20 100

7 The way we think and what we feel has no influence on pain. False 0 0 20 100

8 The brain has nothing to do with the pain. False 1 5 19 95

9 Pain is the most powerful alarm system of our body. True 20 100 0 0
Continua...
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Table 4.  “What did you learn from this moment”?

“I learned a lot at this meeting. It was very fruitful to exchange ex-
periences, and I became more aware of how to deal with the pain 
in my daily life”.

“It is important to participate in lectures like this; we learn a lot about 
many things.”

“I learned that I want to get over this pain because I think I will stay 
in a wheelchair, but God is more.”

“This moment is important to improve the knowledge about our di-
sease, and how to live with it, positive attitudes, and physical exercise 
are essential in this recovery process and acceptance of the disease.”

“I continue to live without accepting this disease.”

“I learned that it is important to cope with the disease, and I learned 
many different things.”

“It was good because we learn more.”

“The exchange of experiences was very good; we learned that it is 
necessary to live better with pain (...). Any pain is sad ”.

“It is important, because the exchange of experience helps to know 
more about pain and that exercises help you even more. It was great.” 

“I liked the lecture because I can live with the pain. It is interesting 
to listen to others and try to live better ”.

“I liked the game. I understood the pain better ”.

“I learned to live with pain, and today I feel better.”

“It was very important to me.”

“For me it was great, it told more about the problems I felt, I unders-
tood more about the pain. I understood more about how to live with 
pain because there are days when I get very depressed ”.

“Important for us to know how to deal with pain without letting it 
paralyze our lives”.

“I learned about things I didn’t know”.

“It was good, I have to live with the pain”. 

Table 3. Number of hits and errors of patients referring to the six domains of the DolorÔmetro game – cotinuação

Domain: Anxiety

Statement Answer right AF True RF % AF False RF %

1 A person with chronic pain can’t enjoy life as before. False 15 75 5 25

2 A person who feels sad all the time can increase the pain. True 20 100 0 0

3 Trying to improve your mood can help lessen the pain. True 19 95 1 5

4 A person in pain should try to do the things she still likes. True 20 100 0 0

5 Pain should always be the biggest concern in the life of a person with chronic pain False 0 0 20 100

6 What happens to a person who feels pain is a punishment. False 0 0 20 100

7 A person in pain should try to be active even when feeling discouraged. True 20 100 0 0

8 A person in pain should feel disappointed with herself. False 0 0 20 100

9 Not everything that happens in the life of a person in pain is bad. True 20 100 0 0

Domain: Catastrophizing

Statement Answer right AF True RF % AF False RF %

1 A person in pain should try avoid thinking about pain all the time. True 20 100 0 0

2 A person with chronic pain knows that the pain will always get worse. False 10 50 10 50

3 Pain prevents the person from moving on. False 0 0 20 100

4 It is normal that in some days the pain is stronger and weaker in others. True 20 100 0 0

5 Having pain every day not always means that the pain is severe. True 20 100 0 0

6 Chronic pain is always terrible and it will never get better. False 5 25 15 75

7 There is nothing to do to decrease the pain. False 0 0 20 100

8 A person with chronic pain should be thinking about pain all the time. False 0 0 20 100

9 It is possible to learn how to deal with pain. True 20 100 0 0
AF = absolute frequency; RF = relative frequency.

“I learned that I want to improve even more, and that self-esteem is 
the first step in everything, and control too. Another thing, I am cri-
ticized for being the person I am. It bothers. Despite all these illnes-
ses and problems, I manage to have an almost perfect life, almost 
normal, and it bothers people, but I don’t care. Sometimes, I burst 
out and can’t control myself. My doctor said that I have to learn not 
to burst out with everything, but sometimes I can’t, but I don’t give 
up easy and God will help me. I am sure that God is more ”.

Patients’ responses regarding question 2

DISCUSSION

The patients presented a high level of unfamiliarity in the domains 
of acceptance, kinesiophobia, knowledge, and anxiety, which proves 
the importance of pain education in patients with chronic pain.
Regarding the first question “what does the pain do to you?” in 
the social dimension, it was possible to observe that pain inter-
feres in daily activities and work, as a result of daily attitudes 
and behaviors having a direct connection with the individual’s 
capacity to improve their levels of activity and performance14.
The impact of pain in the personal dimension, especially of emo-
tional origins, such as sadness, discouragement, unhappiness, 
and stress, making the emotional balance difficult in the face of 
the symptomatology stood out, reflecting directly in the perspec-
tive of improving the symptomatic condition1-3,10,11,13 and limi-
ting the process of self-care and coping reactions. For this reason, 
education on the pain neurophysiology is considered a strategy 
that aims to reconceptualize pain and change patients’ inappro-
priate cognitions15, being able to understand and remember in 
the long term the content used in pain education2.
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CONCLUSION

Pain education helped the participants to express their concer-
ns before and after the moment of education. Educating pa-
tients about their health condition, especially about understan-
ding pain, is a powerful component in the treatment process, 
although there are some concerns regarding the acceptance, ki-
nesiophobia, knowledge and anxiety domains in women with 
fibromyalgia.
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As for the second question, “what did you learn from that mo-
ment?” regarding the personal dimension, the most emphasized 
terms were learning, awareness, acquired knowledge, and unders-
tanding related to pain. Understanding and knowledge about 
pain are essential points in the treatment in order to improve the 
way they will deal with the FM symptoms. In the social dimen-
sion, the importance of participating in lectures that approach 
education on pain neurophysiology was described, emphasizing 
the importance of exchanging knowledge with the mediators of 
the discussion and among the participants.
In accordance with the terms reported, a study that conducted a 
pain education session concluded that patients showed improve-
ment in pain understanding and less intention to catastrophizing 
when compared to the control group16. Thus, the review17 that 
aimed to determine the level of evidence of educational inter-
ventions on the psychosocial results showed that studies using 
education on pain neurophysiology as a form of intervention 
provided a significant improvement in the concepts of catastro-
phizing and knowledge about pain.
Regarding the quantitative results, it was possible to analyze the 
participants’ knowledge about the pain neurophysiology from 
the answers given to the game domains. In the “anxiety” domain, 
there were 15 wrong answers in one statement and “kinesiopho-
bia” 20 wrong answers in just one statement, and it was neces-
sary to explain the two statements to the group. The data of this 
study are similar to another18, which after the education on pain 
neurophysiology, showed a decrease in reports of anxiety, stress, 
and pain catastrophizing, which are also closely related to the 
kinesiophobia aspect in chronic pain18.
Regarding the “knowledge” domain, 19 women missed state-
ment 3 that stated that the brain is capable of producing subs-
tances that reduce pain. Thus, it was possible to observe the im-
portance of providing pain education and its benefits, as patients 
were able to understand the neurophysiological aspects2, as well 
as to address a review on the use of pain education as an efficient 
tool for the patient to acquire the knowledge on the topic19.
Finally, in the “acceptance” domain, 16 errors were observed, having 
a relationship with the perception that each patient has about their 
pain and the necessary adjustments for their daily life20. In addition, 
in the answers to the second question, the participants were more 
aware of their pain and the importance of the knowledge acquired 
during the game to help them to accept their condition.
Regarding the interaction of patients with the intervention, it was 
possible to observe a good adherence that provided a moment of 
relaxation and knowledge construction about their pain and the 
FM implications, so that they can actively participate in the treat-
ment, and the awareness about the aspects of pain, as addressed 
in the game domains. In the same line, other studies support the 
conclusion that interventions combined with pain education have a 
moderate to great effect on the construction of their knowledge19,20.
The present study had some limitations, such as the small sample 
and the intervention in a collective space, since the conversation 
shared among the participants may have interfered in the mo-
ment of expressing personal answers about the questions asked.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain in the cervical re-
gion is a major cause of absenteeism, and one of the professions 
most susceptible to this risk is dental surgeons. The pain usually 
begins during the period of academic training, and ergonomic 
and postural factors add up to the emotional ones. The Stiper® si-
licon oxide tablets are painless, non-invasive and quickly applied, 
offering prolonged stimulation. This study aimed to verify the 
possible effects of using Stiper® in cases of nonspecific neck pain 
in students in their dental clinical practices training in a Dentis-
try course in Southern Brazil.
METHODS: A pilot clinical trial of a quantitative nature, in a 
before-and-after setting, almost experimental. The sample con-
sisted of nine dentistry students to whom Stiper® was applied at 
the acupuncture points Jianjing, Tianliao, Jianyu, and Dazhui, 
for three consecutive weeks, with a 7-day interval between ses-
sions. The data was collected through a sociodemographic ques-
tionnaire, the visual analog scale of pain, before and after the in-
terventions, and the completion of a form. The statistical analysis 
used the Shapiro Wilk normality test and the Student’s t-test.
RESULTS: The Stiper® application provided a significant pain 
reduction (p<0.05) in the cervical region.
CONCLUSION: The use of Stiper® was effective in reducing the 
neck pain reported by dentistry students.
Keywords: Dentistry students, Neck pain, Occupational health, 
Occupational risks.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor na região cervical é 
uma das maiores causas de afastamento laboral e uma das profis-
sões mais suscetível ao risco é a dos cirurgiões-dentistas. As dores 
geralmente começam durante o período de formação acadêmi-
ca e aos fatores ergonômicos e posturais associam-se também os 
emocionais. As pastilhas de óxido de silício Stiper® apresentam-se 
como terapêutica indolor, não invasiva e de rápida aplicação ofe-
recendo estímulo prolongado. O objetivo deste estudo foi verifi-
car os possíveis efeitos do uso do Stiper® em casos de cervicalgia 
inespecífica em acadêmicos em fases de práticas clínicas de um 
curso de Odontologia no Sul do Brasil.
MÉTODOS: Ensaio clínico piloto de natureza quantitativa, do 
tipo antes e depois, quase experimental. A amostra foi constituí-
da por nove acadêmicos do curso de Odontologia, os quais rece-
beram a aplicação de Stiper® nos pontos de acupuntura Jianjing, 
Tianliao, Jianyu e Dazhui, durante três semanas consecutivas, 
com intervalo de sete dias entre as sessões. A coleta de dados 
foi realizada com a aplicação de questionário sociodemográfico, 
escala analógica visual de dor antes e depois das intervenções e 
preenchimento de formulário. Análise estatística pelo teste de 
normalidade de Shapiro Wilk e teste t de Student.
RESULTADOS: A aplicação do Stiper® propiciou redução signi-
ficativa (p<0,05) da dor na região cervical.
CONCLUSÃO: O uso do Stiper® foi eficaz na redução da cervi-
calgia referida pelos acadêmicos de Odontologia. 
Descritores: Cervicalgia, Estudantes de Odontologia, Riscos 
ocupacionais, Saúde do trabalhador. 

INTRODUCTION

The health problem that caused the highest number of absences 
from work in 2017 was back pain, within which, according to 
the International Classification of Diseases (ICD10), includes 
neck pain, which is characterized by pain or discomfort in the 
neck region that can radiate to the upper limbs, having a varied 
etiology1,2. 
Although, in most cases, neck pain does not present malig-
nancy, it has a strong impact on the lives of individuals and 
society. Some professional categories are at higher risk, among 
which the dental surgeons (DS), who develop temporary, or 
even permanent disability that can lead to leave of absence3. 
The problem may still arise during the academic training4, be-
cause, despite the technological advances in equipment and 
environmental structures, there are constant postural provo-
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cations and repetitive movements that require high precision 
and synchronicity, with a high number of students ending up 
neglecting the posture when clinical care starts. Consequently, 
not acquiring the correct ergonomic habit during training, they 
will not do it during the professional practice5. In addition, 
vulnerability to stress, anxiety, and depression, use of drugs, al-
cohol and psychoactive substances can trigger muscle tension, 
contractions, and pain, as well as the early onset of the Burnout 
syndrome6 (BS).
For the treatment of neck pain, in addition to the conventional 
ones, several integrative and complementary therapeutic resources 
can be used, including acupuncture. Traditional Chinese Medici-
ne (TCM) is part of the Unified Health System (SUS) since 2006, 
through the National Policy of Integrative and Complementary 
Practices (PNPIC)7. Acupuncture is the best-known practice, alo-
ne or with adjuvants such as moxibustion, cupping therapy, and 
electroacupuncture8. However, many people have an aversion to 
needles, thus failing to obtain the benefits that the practice pro-
vides. For these cases, the silicon dioxide/Stiper® tablets are an al-
ternative. Besides being painless and non-invasive, they can stay 
adhered to the skin for up to five days promoting the proposed 
effects of improving basal metabolism; acceleration of enzymatic 
reactions; strengthening immunity; elimination of free radicals; 
relaxation of smooth and striated muscle tissues; increased oxy-
gen production and activation of blood and lymphatic circulation. 
They also enhance any other therapy that may have been used prior 
to their use and promote energy modulation9. Thus, being a quick, 
painless, non-pharmacological, and non-invasive therapy, further 
studies are needed on its effectiveness in relieving neck pain.
The study aimed to verify the effects of Stiper® on unspecific neck 
pain in students of a Dentistry course.

METHODS

It is a quantitative pilot clinical trial, in a before-and-after set-
ting, almost experimental, which included students from the 
Dentistry course in Learning Units of clinical practice from the 
5th to the 10th semester. The invitation was through direct con-
tact with the students, placement of posters at the university, 
and an explanatory folder about the Stiper®. The sample was by 
convenience and not probabilistic. The sample calculation was 
performed using the Open Source Epidemiologic Statistics for 
Public Health software (OpenEpi) 3.03a from Emory Univer-
sity, Rollins School of Public Health, Atlanta, USA. It was based 
on the data obtained in a study9 that compared the treatments 
for low back pain with acupuncture and silicon dioxide tablets 
and observed an average pain of 6.93±2.40 before the treatment 
with the silicon dioxide tablets, and 2.93±2.96 at the end of the 
treatment. Considering a confidence interval of 95% and 80% 
power, eight students would be necessary. Considering 20% of 
losses and refusals, the total sample would be of 10 participants. 
The participant flowchart and the procedures during each stage 
of the study are described in figure 1. The applications took place 
in a reserved room at the Dental School Clinic. 
The inclusion criteria where be a student enrolled in the Dentis-
try course at Unisul, attending the 5th to 10th phases, complai-

ning of neck pain, aged 19 years or older. The exclusion criteria 
were the presence of injury by trauma or herniated disc in the 
cervical region; a history of allergy or intolerance to the adhesi-
ve tape; presenting a skin lesion on the cervical/scapular region; 
continued or frequent use of analgesics or muscle relaxants and/
or be under physical therapy.
The Stiper® was applied at the acupuncture points IG15 (Jianyu), 
TA15 (Tianliao), VB21 (Jianjing), bilaterally, and VG14 (Da-
zhui). For its application, cotton and alcohol at 70% were used 
to remove creams and oil from the skin to ensure better fixa-
tion of the Stiper® silicon dioxide tablets, which were fixed with 
hypoallergenic tape. All participants were instructed to keep the 
tablets for five days, drying the area well after bathing or water 
activities, and were advised to remove the tablets in case of dis-
comfort or irritation. The silicon dioxide tablets/Stiper® remai-
ned attached to the participants’ body for five days, but there 
were some exceptions in which they were removed earlier.
The study had four sessions with a 1-week interval between 
them. Pain assessment was performed using the visual analog 
scale (VAS) before and after applications. The first session lasted 
30 minutes when the Free and Informed Consent Form (FICT), 
the sociodemographic questionnaire, and the questionnaire on 
posture and ergonomics were completed. Next, the pain inten-

Figure 1. Participants flowchart and the procedures during each sta-
ge of the research 
FICT = Free and Informed Consent Form; VAS = visual analog scale.

Eligible participants (n=12)

Treatment group (n=12)

3rd Session
Evaluation by VAS
Application of Stiper®

Evaluation by VAS
Follow-up form

1st Session
FICT
Sociodemographic questionnaire
Posture and ergonomics questionnaire
Evaluation by VAS
Application of Stiper®

Evaluation by VAS
Follow-up form

4th Session
Evaluation by VAS
Follow-up form

2nd Session
Evaluation by VAS
Application of Stiper®

Evaluation by VAS
Follow-up form

Analysis of results (n=9)

4 participants excluded
1 did not attend 
1 had an allergic reaction
2 dropped out
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sity was assessed by VAS, the Stiper® was applied, and after 10 
minutes, a new pain intensity assessment was made. In the se-
cond and third sessions, the pain intensity was assessed, and the 
application follow-up form was filled out, and after 10 minutes, 
a new pain intensity assessment was made. In the last session, 
pain intensity was assessed, and the follow-up form was comple-
ted. The duration of the three last sessions was 15 minutes, with 
a 7-day interval between them. 
The posture questionnaire had five categories, namely: strongly 
disagree, disagree, never thought about it, agree, fully agree. La-
ter, they have been grouped into three categories: disagree, never 
thought about it, and agree.
This study complied with Resolution 466/12 of the National 
Health Council10 and was approved by the Research Ethics Com-
mittee of the Universidade do Sul de Santa Catarina (UNISUL) 
under number CAAE 04847118.4.0000.5369. Brazilian Regis-
try of Clinical Trials RBR-89489x.

Statistical analysis
The database was prepared in a Microsoft Excel spreadsheet 
and later exported to the IBM SPSS Statistics software, 18.0. 
The results were summarized as absolute (n) and relative (%) 
frequencies for nominal variables, mean and standard deviation, 
and minimum and maximum values for numerical variables. The 
Shapiro Wilk test was used to test the normality of the sample. 
As the data showed to be parametric, to compare the VAS before 
and after the applications, the Student’s t-test was used. The level 
of significance adopted was 5%.

RESULTS

Nine students participated in the study, 88.9% female, all sin-
gle, without children and non-smokers, with an average age of 
21.22±1.56 years, ranging from 19 to 24 years. Most did not 
work, and the moderate use of alcohol was reported by 88.9%, 
especially on weekends.
Regarding academic life, 77.8% were attending the 5th phase, 
when the service activities at the school clinic begin. Also, one 
student from the 7th phase and one from the 10th phase participa-
ted. 44.4% of the participants reported dedicating more than two 
hours a day to the dentistry, surgery, endodontics, periodontics, 
and aesthetics internships. The average time devoted to studying 
outside the classroom was from one to two uninterrupted hours to 
44.4%, with 55.6% performing clinical visits twice a week.
All students were right-handed, and 88.9% habitually carried bags 
and objects on the right side of the body, including 55.6% who 
used a shoulder bag, 66.7% used the cell phone for more than 
one uninterrupted hour during the day, and 22.2% lateralized or 
protruded the neck when using the cell phone. Only one student 
slept 3 to 5 hours per night; four slept 5 to 7 hours, and the others 
slept 7 to 9 hours per night. There was a predominance of regu-
lar sleep (55.6%), and one participant (11.1%) reported using a 
medication to treat another disease not related to the neck pain.
No physical activity was practiced by 55.6% of the participants, and 
77.8% had leisure time. Regarding mood, joy, anxiety, depression, 
worry, and irritability, 66.7% reported having two or more associa-

ted states. At the time of the assessment, 44.4% said they felt two or 
more of the following states: excited, tired, unmotivated, discoura-
ged, in good spirit, or with excessive thoughts (Table 1).
The incidence of pain in the neck, shoulders, and above the scapu-
lae was reported by 55.6% of the participants; 11.1% reported 
pain only in the neck, with 77.8% reporting daily pain. The ma-
jority (55.6%) reported onset of pain in the previous year, and 
all stated that it worsened throughout the day and with the per-
formance of activities. Only 33.3% reported that pain interferes 
with neck flexion. However, 66.7% needed to use some type of 
muscle relaxant. Flower therapy, auriculotherapy, hot stone mas-
sage, cupping therapy, herbal medicine, meditation, acupuncture, 
and reiki are among the integrative and complementary practices 
known and used by 55.5% of the participants (Table 2). 
The data on ergonomics and posture are shown in table 3. All 
participants claimed to have a high level of self-demand. Of 
these, 66.7% stated that neck pain developed after starting the 
Dentistry course, and 88.9% felt that the material used in clas-
ses was too heavy. Although 55.6% declared to be aware of the 
symptoms, and 88.9% considered important to take care of the 
pain as soon as it started, all acknowledged that they adopted the 
wrong posture when using electronic devices, and 77.8% admit-
ted that they did not keep the correct posture when sitting or 
walking. Although 55.5% considered the ergonomic conditions 
offered by the school clinic to be good, 77.8% recognized that 
the posture they adopted to perform their job was not adequate, 
and 66.7% admitted doing so because it facilitated the activity.
The form applied in the last three weeks showed that the ma-
jority (77.8%) kept the Stiper® for five days, and 66.7% of the 
participants reported the improvement in pain in the cervical 
spine. Those who removed the Stiper® before the recommended 
time did so for aesthetic reasons, itching, and skin irritation and 
one student removed it due to pain in the subscapular region.

Table 1. Sociodemographic characterization and lifestyle 

Variables n %

Phases of the course
   5th

   7th

   10th

7
1
1

77.8
11.1
11.1

Visits per day at the school clinic
   One
   Three
   Did not answer

6
1
2

66.7
11.1
22.2

Frequency of visits during the week
   Twice
   Three times
   Four times
   Did not answer

5
1
1
2

55.6
11.1
11.1
22.2

Use of cell phone
   Constant throughout the day for more than one 
   uninterrupted hour 
   Lateralizes or protrudes the neck when using the device
   Have the two behaviors associated

6

1
2

66.7

11.1
22.2

Sleep hours per night
   3 to 5
   5 to 7
   7 to 9

1
4
4

11.1
44.4
44.4

Source: Elaborated by the authors, 2019.



139

Effects of using Stiper® for cervical  pain treatment 
in dentistry students: pilot trial

BrJP. São Paulo, 2020 apr-jun;3(2):136-41

At the end of the study, two students remained with the level of 
pain reported on the first day, and one reported increased pain, 
while the others showed a reduction in the level of pain, inclu-
ding two students who reported absence of pain. There was a 
significant reduction in pain intensity (p<0.05) when comparing 
pain intensity before and at the end of the treatment (Figure 2).

Table 2.  Characterization of pain and therapeutic resources used

n %

Pain location
   Neck
   Bilateral neck and shoulders
   Shoulders and above shoulder blades
   Neck, shoulders and above shoulder blades
   Neck and shoulders alternating sides

1
1
1
5
1

11.1
11.1
11.1
55.6
11.1

Pain frequency
   Sporadic
   Daily

2
7

22.2
77.8

The pain started
   One year ago
   Do not remember

5
4

55.6
44.4

Pain interferes
   In neck flexion 
   Does not interfere

3
6

33.3
66.7

Have used ICP for pain relief
   Yes
   No

5
4

55.6
44.4

Which CIPs
   None
   Auriculotherapy
   Two or more 

4
1
4

44.4
11.1
44.4

Have you ever needed to use muscle relaxants
   Yes
   No

6
3

66.7
33.3

ICP = Integrative and Complementary Practices.
Source: Elaborated by the authors, 2019

Table 3.  Likert scale for ergonomics and posture

Disagree Never 
thought of

Agree

n (%) n (%) n (%)

The clinic’s ergonomic conditions are adequate 4 (44.4) - 5 (55.5)

My posture in clinical activities is adequate 7 (77.8) - 2 (22.2)

Stretching is important before/after the activities - 3 (33.3) 6 (66.7)

It is important to pay attention to the pain as soon as it appears - 1 (11.1) 8 (88.9)

I keep the wrong posture because it facilitates the activity 3 (33.3) - 6 (66.7)

I am always aware of the warning signs in my body 2 (22.2) 22.2 5 (55.6)

My posture is correct when I sit and walk 7 (77.8) - 2 (22.2)

My posture is correct when using a cell phone, notebook, etc. 9 (100.0) - -

The materials I carry are too heavy 1 (11.1) - 8 (88.9)

My personal/academic level of self-demand is high - - 9 (100.0)

The pain in the neck region started after starting college 3 (33.3) - 6 (66.7)

Source: Elaborated by the authors, 2019

Figure 2. Average of pain intensity before and after the applications 
of Stiper®

* p=0.0175.
Source: Elaborated by the authors, 2019

DISCUSSION

The presence of pain in the regions of the neck, shoulders, 
and above the scapulae, where the selected meridians pass for 
the application of Stiper® is compatible with some studies11-13 
that indicate these same anatomical segments as susceptible to 
musculoskeletal pain in dental surgeons still in the graduation 
period. Likewise, they point to the prevalence of symptoms in 
women within the same age group, identifying the presence of 
pain in the cervical spine and shoulders in the last 12 months.
The students’ knowledge about ergonomics, and the acceptance 
that they adopt wrong postures during their practices are not 
sufficient to prevent the pain. There is still the need for regu-
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lar breaks or micro-breaks between visits, as well as the practice 
of stretching and physical activity for muscle strengthening14. A 
survey that included 155 students who were photographed while 
performing their clinical activities showed a high rate of pain in 
the neck, shoulders, and upper back, and 77.8% of inadequate 
postures. 89.4% of the students answered that they needed more 
training on posture that respects the principles of ergonomics12. 
Another study in which six students from the last period of the 
course were filmed during the performance of their practices 
identified inadequate postures on flexion, inclination, and rota-
tion of the head and trunk, which could trigger musculoskeletal 
disorders in the cervical spine15. 
The way the materials required for academic practice are carried, 
as well as their weight, can overload musculoskeletal structures. 
This points up the importance of having lockers where students 
can keep their materials, which was observed in the school cli-
nic where the study was conducted because this alternative can 
reduce the incidence of pain16. In addition to the issues intrinsic 
to the clinical practice, the influence of the excessive use of elec-
tronic devices in general, whether for leisure or research, causes 
neck and upper limb pain due to the repetitive movements and 
incorrect posture16,17.
The present study showed changes in mood with anxiety, 
worry, irritability, excessive thoughts, and a high degree of 
self-demand, both on a personal and academic level. The inci-
dence of anxiety among students in the health area is high18, 
and the cause is not exclusively restricted to the demands of 
the courses. It can also have their origin from family or social 
problems. Dentistry students are subjected to many stressing 
conditions that can trigger early BS, which appears when they 
start their clinical practices6. Although BS is characterized by 
psychological depletion and exhaustion, which in the case 
of students can lead to dropping out the course19, physical 
symptoms, such as musculoskeletal pain, can be added. Fi-
nally, dentistry students have limitations on cognitive, motor, 
and social skills that they need to develop for safe clinical 
practice, and the accumulation of unfavorable psychological 
conditions is a predisposing factor to the onset of musculos-
keletal pain, including neck pain13,16.
The Naturopathy approach starts from a multidimensional view, 
considering all aspects of the person’s life. It expands this look 
beyond what is presented objectively and to the integrative and 
complementary practices that are based on traditional medici-
nes20. Among them, TCM, according to which8,21,22 factors such 
as physical and mental overwork, physical inactivity, poor diet, 
inadequate sleep, and emotional stress directly affect the Qi 
(energy) and Xue (blood), which, prevented from flowing freely 
and stagnating in the musculature, cause pain. If there is a stimu-
lus that deactivates the trigger points, this flow is released, and 
it is possible to prevent the pain from becoming chronic21. This 
stimulus should be given at acupoints, most commonly by acu-
puncture. Still, other resources that promote the mobilization 
of Qi and Xue and release the meridians can be used to provide 
pain relief22.
Studies with the Stiper® are incipient but have demonstrated 
good results. A survey on auriculotherapy with silicon dioxide 

tablets for the treatment of tension neck pain applied for four 
weeks in 18 volunteers of both genders, with an average age of 
27.3 years that evaluated the intensity of pain before each appli-
cation, showed that 85% of the participants had an average pain 
reduction of 28.3%23. A study that included 43 people with low 
back pain, with an average age of 38.6 years, in which Stiper® 
was applied for six weeks in points of foot reflexology, showed a 
55% improvement in the disability caused by low back pain24. A 
clinical trial that included 30 volunteers with an average age of 
44.6 years divided into two groups that compared acupuncture 
needles and Stiper® for the treatment of chronic mechanical low 
back pain during eight sessions showed a significant improve-
ment, similar in both groups10. 
Several studies address musculoskeletal disorders during the aca-
demic education of DS, so the application of Stiper® is a non-
-pharmacological and non-invasive alternative to minimize this 
problem that can harm the quality of life and even shorten the 
DS career. It is important to highlight that in this study, Stiper® 
was used alone, with no other associated therapeutic practice. 
Since this is an unprecedented study, there are no parameters to 
compare the results. Although the relief of nonspecific neck pain 
was significant, and the number of subjects included was small, 
we achieved what was stipulated by the sample calculation. This 
is a limiting factor, which is why new studies with a larger num-
ber of participants should be conducted.

CONCLUSION

The use of silicon dioxide tablets/Stiper® at the acupuncture 
points Jianjing, Tianliao, Jianyu, and Dazhui, for three consecu-
tive weeks, with a seven-day interval between the sessions, was ef-
fective in reducing the neck pain reported by dentistry students. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Auriculotherapy is an 
integrative practice used to relieve physical and emotional symp-
toms, especially in relation to pain. It has a low cost and easy 
applicability, which makes it a viable and eligible therapeutic re-
source. The present study aimed to identify the contributions of 
auriculotherapy to improve the quality of life of professionals of 
the correctional system.
METHODS: Experimental study, with data collection between 
July and December 2018 in the female public prison of a city 
of Mato Grosso, Brazil. Low back pain, anxiety, and stress were 
the symptoms selected for the intervention with auriculotherapy 
evaluated at each auriculotherapy session by psychometric ins-
truments. Data analysis was performed using STATA software 
version 12.0.
RESULTS: Women aged between 30 and 44 years old, brown, 
with complete higher education and living with spouse prevai-
led. There was a greater reduction in the intensity of symptoms 
in the intervention group, especially in relation to stress and low 
back pain, which indicates the effectiveness of auriculotherapy 
in this group.
CONCLUSION: Auriculotherapy has shown promising in this 
occupational context and can bring direct benefits to professio-
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nals, both in relation to the willingness to work and to promote 
the quality of life.
Keywords: Auriculotherapy, Low back pain, Occupation health, 
Prisons.  

RESUMO

JUSTIFICATIVA E OBJETIVOS: A auriculoterapia é uma 
prática integrativa utilizada para o alívio de sintomas físicos e 
emocionais, principalmente em relação à dor. Possui baixo custo 
e fácil aplicabilidade, o que torna um recurso terapêutico viável e 
elegível. O objetivo deste estudo foi identificar as contribuições 
da auriculoterapia para a promoção da qualidade de vida de pro-
fissionais do sistema penitenciário.
MÉTODOS: Estudo experimental, com coleta de dados entre 
julho e dezembro de 2018 na cadeia pública feminina de um 
município mato-grossense, Brasil. Foram elencados os sintomas 
lombalgia, ansiedade e estresse para a intervenção com auriculo-
terapia, sendo avaliados a cada sessão por meio de instrumentos 
psicométricos. A análise dos dados foi realizada através do pro-
grama STATA versão 12.0.
RESULTADOS: Houve prevalência de mulheres com idade en-
tre 30 e 44 anos, cor parda, com ensino superior completo e 
residindo com cônjuge. Verificou-se redução mais acentuada da 
intensidade dos sintomas no grupo intervenção, especialmente 
em relação ao estresse e lombalgia, o que aponta a efetividade da 
auriculoterapia nesse grupo.
CONCLUSÃO: A auriculoterapia mostrou-se promissora neste 
contexto ocupacional, podendo trazer benefícios diretos aos pro-
fissionais, tanto em relação à disposição para o exercício laboral 
quanto para a promoção da qualidade de vida.
Descritores: Auriculoterapia, Dor lombar, Prisões, Saúde do tra-
balhador. 

INTRODUCTION

In Brazil, within the scope of the Unified Health System, the 
consolidation of the National Policy of Integrative and Comple-
mentary Practices (PNPIC) and corresponding ordinances com-
prise numerous integrative practices, such as auriculotherapy1,2, 
a practice used for more than 4,000 years3 to relieve symptoms 
such as pain. This technique can be used to minimize the damage 
to workers’ health and provider a less harmful work space4.
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In prison environments, there are multiple pressures and con-
flicts generated, either due to the permanent state of watch in the 
face of any form of risk to institutional, personal, and inmates’ 
integrity, as well as due to the precarious structural conditions 
that contribute to progressive occupational illness5,6.
The routine of these professionals is reflected in pathological sig-
ns and symptoms that are usually silenced by self-medication 
and/or neglected, circumstances that can intensify the damage 
to the worker’s health and interfere in the good development 
of work activities7. A recent study carried out in a public prison 
in Mato Grosso (BR) found that most professionals experienced 
some type of pain, especially after the work shift or extra shifts, 
but they hardly sought medical assistance8. 
Professionals consider that the balance between body, mind, and 
state of mind are relevant to guaranteeing health and that they 
should be worked on within the institution8. Auriculotherapy 
tends to be a viable therapeutic practice in prisons since it pro-
motes the professionals’ well-being and helps to identify situa-
tions that cause pain, worries/discomfort, and other sufferings. 
This study aimed at identifying how auriculotherapy can impro-
ve the quality of life of professionals of the correctional system. 

METHODS

An experimental study with two groups: control group (CG - 
untreated) and intervention group (IG - with the application of 
auriculotherapy), developed in the female public prison in the 
mid-north region of Mato Grosso. Eighteen of the 22 professio-
nals who have been working at the institution for more than 12 
months were included, except for four who were on vacation or 
pregnant women were included. 
The participants were numbered sequentially, and the portal www.
randomizer.org was used to draw lots, constituting the CG and IG 
with nine participants each. An interview was conducted following 
a structured script to collect sociodemographic data and symptom 
history. The professionals reported the most frequent symptoms in 
the last 30 days. All of them reported low back pain, anxiety, and 
stress. Thus, these three symptoms were listed for the auriculothe-
rapy intervention. Data collection was carried out from July to 
December 2018, in an institution’s room reserved for this purpose, 
and a nurse trained in Chinese auriculotherapy did the procedure. 
The individuals were seen weekly for six weeks. At the end of each 
session, the IG had auriculotherapy sessions with the assessment of 
the presence and intensity of symptoms, while only the symptoms 
were assessed in the CG by individual interviews. 
For the analysis of low back pain, the numerical pain scale (zero-
100) was used, where zero means no pain and 100 the greatest 
unimaginable pain9. The instrument used to measure the state 
of stress was the Lipp’s Stress Symptoms Inventory for Adults10. 
Anxiety was analyzed according to the State-Trait Anxiety Inven-
tory (STAI)11,12 
Then, to assess the evolution, the symptoms were classified from 
zero to four, where zero corresponds to the absence of the symp-
tom, and four the highest intensity. The intensity of each symp-
tom was measured three times: at the beginning of the sessions 
(T0), after three (T1) and six (T2) sessions.

The pinna was cleaned with alcohol at 70%, and the participant 
was instructed about any possible discomfort. Vaccaria seeds 
were fixed with hypoallergenic microporous tape, and the par-
ticipants were instructed to stimulate the sites three times a day. 
The ear points were: shen men, kidney, diaphragm, liver, heart, 
brain stem, and anxiety, according to the Traditional Chinese 
Medicine mapping (TCM)13. During the study, none of the par-
ticipants took painkillers, anti-inflammatories, or tranquilizers. 
The Human Research Ethics Committee of the University of 
the State of Mato Grosso approved this study under CAAE: 
50417815.8.0000.5166 and opinion 1.457.621. All ethical 
aspects of research with human beings were respected, as re-
commended by the Declaration of Helsinki and Resolution 
466/12. All participants signed the Free and Informed Consent 
Term (FICT).

Statistical analysis
After the data collection, the data was entered twice and com-
pared in Data Compare. Afterward, the database was imported 
to STATA version 12.0. Pearson’s Chi-square test was used to 
compare the proportions between IG and CG. 

RESULTS

Females prevailed (61.1%), aged between 30 and 44 years 
(100.0%), brown (55.5%), with complete higher education 
(100.0%), living with a spouse (77.7%) and performing the role 
of Prison Security Officer (PSO) (83.3%). They consumed al-
cohol (50.0%), did not perform physical activities (66.7%) and 
denied the use of antidepressants (94.4%). 
The main symptoms/conditions mentioned were headache, neck 
pain, myalgia, sciatic pain, migraine, low back pain, and pelvic 
pain. They also mentioned stress, anxiety, insomnia, panic at-
tacks, feelings of anger, and fatigue.  
According to the pain scale, the intensity of the low back pain 
corresponded to “unimaginable pain (4)” (100.0%) at the be-
ginning of the sessions, “unimaginable pain (4)” (100.0%) after 
three sessions, and “mild pain (1)” (100.0%) after six sessions 
among the participants of the CG. In the IG, “severe pain (3)” 
(50.0%), “moderate pain (2)” (25.0%), and “unimaginable pain 
(4)” (25.0%) were observed at the beginning of the sessions. 
“Moderate pain (2)” (50.0%), “mild pain (1)” (25.0%) and “ab-
sence of pain (0)” (25.0%) after three sessions, and “absence of 
pain (zero) ”(50.0%),“ severe pain (3)” (25.0%) and “unimagi-
nable pain (4)” (25.0%) after six sessions (Figure 1). 
The intensity of anxiety reported by the CG participants was 
“almost always (4)” at the beginning of the sessions (75.0%), 
“almost never (1)” after three sessions (50.0%), and “sometimes 
( 2)” after six sessions (50.0%). In the IG, this symptom was 
referred to as “almost always (4)” at the beginning of the sessions 
(100.0%), and “almost never (1)” (25.0%), “sometimes (2)” (25, 
0%), “frequently (3)” (25.0%), and “almost always (4)” (25.0%) 
after three and six sessions. 
It was possible to verify that stress was reported as “exhaustion 
(4)” (75.0%), and “almost exhaustion (3)” (25.0%) at the begin-
ning of the sessions, “almost exhaustion (3)” (50,0%), “exhaus-
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tion (4)” (25.0%), and “resistance (2)” (25.0%) after three ses-
sions and “alert (1)” (50.0%), “resistance (2 )” (25.0%), and 
“almost exhaustion (3)” (25.0%) after six sessions, in the CG. 
Among the participants of the IG, this intensity varied between 
“exhaustion (4)” (100.0%) at the beginning of the sessions, 
“exhaustion (4)” (66.6%), and “almost exhaustion (3)” (33, 3%) 

Figure 1. Intensity of low back pain, anxiety, and stress in the control 
and intervention groups of professionals in the correctional system. 
Tangará da Serra, MT, 2019
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after three sessions, and “alert (1)” (33.3%), “almost exhaustion 
(3)” (33.3%), and “no stress (zero)” (33.3%) after six sessions.
The intensity of low back pain, anxiety and stress showed a more 
significant reduction in the IG, with emphasis on the absence of 
low back pain (50.0%), and stress (33.3%), after six sessions of 
auriculotherapy. 

DISCUSSION

The sociodemographic characteristics of the correctional system 
professionals at the national level correspond to male14, age group 
between 28 and 50 years15, black16, individuals with a partner, 
complete higher education17, and most of them as PSO18. These 
data coincide with the findings of this study, except for gender 
and color. These may be related to the peculiarities of the female 
prison staff, with the preference for being of the same gender as 
the inmates19, in addition to the characteristics of the region, sin-
ce most public servants are female20 and self-declared browns21. 
Similar findings were found in national and international sur-
veys, with reports of insomnia, physical inactivity, and consump-
tion of psychoactive substances, mainly alcohol22-27. 
This unhealthy lifestyle can trigger anxiety and stress. Resear-
chers point out that the combination of these symptoms is also 
the result of interpersonal conflicts, inadequate working condi-
tions, and bullying by managers/superiors28. Another intensi-
fying factor is the limited knowledge about actions/behaviors to 
face the sources that generate suffering and pain, which requires 
social skills and interventions by the player directly and/or indi-
rectly involved in the prison environment, specifically in terms 
of in loco health care compliance29. 
The absence of low back pain was reported by 50% of the IG par-
ticipants at the end of the treatment, whereas in the CG, 100% 
of the professionals had low back pain during data collection 
(T0, T1, and T2). A study on occupational risks conducted in 
the state of Maranhão showed that low back pain is an important 
ergonomic risk30. Specifically, among professionals of a prison in 
Florianópolis (SC), low back pain was mentioned as a pathologi-
cal condition associated with the occupational activity31. 
The proper treatment for low back pain must consider the di-
versity of populations, access to care technologies, and clinical 
response to the therapeutic strategy32. When using auriculo-
therapy, the user becomes the key player of his own care, with 
the autonomy to intervene in the therapeutic process. This 
perspective of care stimulated the creation and dissemination 
of training in auriculotherapy throughout the country and is 
currently the most widely offered integrative practice in the 
services that make up the Primary Health Care (PHC), quite 
suitable for low back pain33,34.
Besides, the comparison of this integrative therapy with the 
pharmacological treatment, according to an Argentine study, 
also proved to be effective35. Other studies have indicated the be-
nefits of auriculotherapy in controlling pain in musculoskeletal 
disorders36, neck pain37, fibromyalgia38, pain in the shoulder39, 
and lumbar-sciatic pain40.
Regarding anxiety, the intensity of this symptom decreased after 
three (T2) and six sessions (T3), being more significant in the 
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IG, which coincides with the results of a survey in São Paulo41 
and Chile42. The reduction in the anxiety levels was proven by 
the statistical analysis of a prospective clinical trial conducted in 
Germany, showing that this practice also had positive effects on 
anger, tension, aggression43, and depression44. 
Regarding stress, everyone reported exhaustion at the beginning 
of treatment. Over the weeks, these levels were reduced, even 
with reports of absence of the symptom. National studies have 
also evidenced this benefit with students in the health area45, in 
nursing teams46, professionals working in the Pediatric Intensive 
Care Unit47, hospital receptionists48, low-risk pregnant women49, 
and university professors50.
The positive physical and psycho-emotional results were ob-
served in the very first auriculotherapy sessions (T2) for the 
low back pain, anxiety, and stress symptoms, indicating the 
effectiveness of the practice in a short period. Researches that 
applied auriculotherapy to patients with these symptoms used 
an average of 10 to 12 sessions to obtain the results46,51,52. Ho-
wever, other national and international researches found po-
sitive scientific evidence after the first auriculotherapy session 
for pain relief in women in labor41 and the reduction of anxiety 
in university students53, after four sessions in patients with fi-
bromyalgia38 and after seven sessions to reduce anxiety in mal-
nourished42. For professionals who work in the correctional 
system, three sessions were sufficient to reduce the symptoms 
of extreme stress by 33.3%.
Such results signal the improvement and recovery of the pri-
son officer’s health. However, it is important to emphasize 
that auriculotherapy can be extended to the entire prison po-
pulation to reduce symptoms such as acute pain of different 
etiologies and other pathological conditions. Adherence to 
auriculotherapy can contribute to assessing the need to use 
drugs, as shown in a study that obtained a reduction in blood 
pressure after one session54.
Among the limitations of the study, the low number of parti-
cipants stood out, not allowing the verification of symptoms 
reduction regarding gender. However, the study sample was uni-
versal. This is a pioneer study in the Midwest, and that meets a 
demand that is not always acknowledged in health services.

CONCLUSION

Auriculotherapy had positive effects on the intensity of low back 
pain, anxiety, and stress. The inclusion of this integrative practice 
in the worker’s health program was promising since the reduc-
tion of pain improved the professional’s quality of life, work per-
formance, and the consequent increase in the standard of living.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The etiology of tempo-
romandibular disorders includes local and systemic factors, with 
an emphasis on the occlusal condition, trauma, parafunctional 
activities, and emotional stress, deriving signs of anxiety and de-
pression. These, in turn, are more likely to develop in the uni-
versity population, due to the changes required when entering 
university and the demand for good performance. This study 
aimed to evaluate the correlation between anxiety and depres-
sion symptoms and the existence of symptoms associated with 
temporomandibular disorders in university students. 
METHODS: An epidemiological, randomized, and cross-sec-
tional clinical study conducted with 100 university students. The 
Research Diagnostic Criteria for Temporomandibular Disorders: 
Axis II and the Hospital Anxiety and Depression Scale question-
naires were applied. For the statistical analysis, the Chi-square 
tests and the Logistic regression model were used. 
RESULTS: The results of the present study consisted of res-
ponses from 79 women and 21 men, with a mean age of 19 
years. The following associations were observed: general health 
status and depression; anxiety and pain in the face/ clicking; 
habit of grinding/clenching teeth when sleeping, and a “yes” 
answer to anxiety; discomfort with your teeth and depression; 
state of anguished/worried about all anxiety issues; depression 
and thoughts about death, difficulty in  breathing and feeling 
discouraged about the future. 
CONCLUSION: From the data obtained, it was possible to 
conclude that the presence of symptoms related to anxiety and 
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depression interfere with the painful symptoms of temporoman-
dibular disorders in the addressed population.
Keywords: Signs and symptoms, Psychological stress, Temporo-
mandibular joint disorders. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A etiologia das disfunções 
temporomandibulares engloba fatores locais e sistêmicos, desta-
cando-se a condição oclusal, trauma, atividades parafuncionais 
e estresse emocional, derivando-se os sinais de ansiedade e de 
depressão. Esses, por sua vez, apresentam maior propensão em 
se desenvolver na população universitária devido às mudanças 
exigidas ao ingressar na universidade e a cobrança por um bom 
desempenho. O objetivo deste estudo foi avaliar a correlação de 
sintomas de ansiedade e de depressão e a existência de sintomas 
associados às disfunções temporomandibulares em estudantes 
universitários. 
MÉTODOS: Realizou-se um estudo clínico epidemiológico, 
aleatório e transversal, cuja amostra foi constituída por 100 estu-
dantes universitários, aos quais foram aplicados os questionários 
Research Diagnostic Criteria for Temporomandibular Disorders: 
Eixo II e o Hospital Anxiety and Depression Scale. Para a análise 
estatística foram utilizados os testes Qui-quadrado e o Modelo 
de regressão logística. 
RESULTADOS: Os resultados do presente estudo foram consti-
tuídos pelas respostas de 79 mulheres e 21 homens, com média 
de idade de 19 anos. Foram observadas as seguintes associações: 
estado de saúde geral e depressão, ansiedade e dor na face/estalos, 
hábito de ranger/apertar os dentes ao dormir, e resposta “sim” 
para ansiedade, desconforto com seus dentes e depressão; estado 
de angustiado/preocupado com todas as questões de ansiedade; 
depressão e pensamentos sobre morte, dificuldade em respirar e 
sentir-se desanimado sobre o futuro.
CONCLUSÃO: A partir dos dados obtidos foi possível concluir 
que a presença de sintomas relativos à ansiedade e depressão in-
terferem nos sintomas dolorosos das disfunções temporomandi-
bulares da população abordada.
Descritores: Estresse psicológico, Sinais e sintomas, Transtornos 
da articulação temporomandibular. 

INTRODUCTION

Temporomandibular dysfunctions (TMJ) are composed of 
muscle and temporomandibular joint (TMJ) disorders. About 
40 or 60% of the population presents some kind of sign or 
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symptom related to TMD. Most individuals that suffer from 
TMD are between 20 and 40 years old. The prevalence of 
TMD in women is three to nine times more than compared 
to men1,2. 
The etiology of the disorders was multifactorial and complex, 
including local and systemic factors; most causes are related 
to occlusal condition, trauma, emotional stress, profound 
pain stimulus and parafunctional activities. The symptoms 
include pain or discomfort in the TMJ, in the ears and facial 
muscles, presence of clicking, crackling and limited ampli-
tude of movement3. Although the condition is systemic and 
said to be indirect, the appearance of TMD symptoms are 
strongly related to emotional stress and signs of anxiety and 
depression2,4-8. 
Furthermore, when relating the etiology of the disorder and 
its incidence, there is a connection between the development 
of TMD and individuals that are under emotional stress, as 
it can be can be the case with college students4,9. Due to life 
changes when entering college, the pressure for good perfor-
mance and other hardships, this group is more inclined to 
develop psychological conditions, like anxiety and depres-
sion10,11. The aim of the present study is to evaluate the corre-
lation between symptoms of anxiety and depression and the 
presence of symptoms related to TMD in college students. 

METHODS

The present work is a randomized, cross-sectional, clinic epi-
demiological study in which 100 college students participa-
ted. The recruitment was done through a calling on social 
networks and class rooms. 
The inclusion criteria were individuals from both sexes, older 
than 18 years old and enrolled in one of the graduation cour-
ses from UNIFAL-MG. 
After all due explanations, individuals who met the criteria 
were invited to participate after signing the Free and Infor-
med Consent Term (FICT). All participants were evaluated 
for the presence of symptoms related to TMD by the means 
of the Research Diagnostic Criteria for Temporomandibular 
Disorders (RDC/TMD): Axis II questionnaire12,13. The Hos-
pital Anxiety and Depression Scale (HADS) was applied for 
the evaluation of anxiety and depression symptoms14. After 
the questionnaires were applied. The data was charted for the 
comparative statistical analysis as follows. 
The answers for the anxiety (HADS-A) and depression 
(HADS-D) items were used for the evaluation of the frequen-
cy of anxiety and depression. For both HADS subscales, the 
following dichotomization and cutting points14 were adop-
ted: zero for no anxiety or depression, from a total of zero to 
8 points; and 1 as presence of anxiety and depression, from 
a total of ≥9 points. The research also evaluated all possible 
variations of the RDC axis II and considered those that could 
be related to the HADS subscales. These factors were divided 
in the following categories: general/oral health state and de-
mographic data, face/oral habits pain and occlusion, and state 
of distress or worry. The categories answers to some of these 

variables were grouped and/or dichotomized as zero=no and 
1=yes, so as to synthesize the test information’s and strength. 
For the first category, data over the general and oral health sta-
te (great, good, regular, bad or terrible), gender, skin color or 
ethnicity, excluding answers with specific race were collected. 
Considering the facial pain/oral habits and occlusion factors, 
individuals answered “no” or “yes” to the following questions: 
having felt pain in the face in places like the jaw, on the sides 
of the head, in front of the ear, or in the ear during the last 
four weeks; hearing cracks when chewing, opening or closing 
the mouth; having noticed (themselves or through someone 
near) gnashing or squeezing of the teeth while sleeping; and 
feeling discomfort or difference in the way the teeth touch 
each other. 
The evaluation of the state of distress and worry for the last 
four weeks included information as: loss of sexual interest or 
pleasure, feeling chest or heart ‘’tightness’’, having thoughts 
about death, feeling lonely or sad, breathing difficulty, feeling 
‘’something stuck inside the throat’’, and feeling discouraged 
about the future, all present in RDC’s question 20. The ans-
wers for the items were grouped for ‘’no’’ or ‘’not at all’’; or 
‘’yes’’, ‘’somewhat’’, ‘’moderately’’ and ‘’plenty’’; excluding 
the presence of the ‘’extremely’’ answer. 
The project was sponsored by the Ethics and Research Com-
mittee involving human beings (CEP/UNIFAL-MG), appro-
ved under number 2.816.052.

Statistical analysis
Statistical analysis of the answers was performed, and the Chi-s-
quare test was used to assess the association between the HADS 
subscales results for each relevant variable of the study. As for 
the value of p<0.05, there was a significant statistical difference.
The logistic regression model was estimated to assess the de-
pendence between the HADS scale and the study variables, 
which were considered individually significant in the Chi-s-
quare test (p<0.05). Odds ratios (OR) were estimated to mea-
sure this dependency.

RESULTS

The final sample consisted of 100 individuals, 79 females and 
21 males, with an average age of 19 years old. Regarding ge-
neral and oral health state, only an association between the 
general health state and HADS-D (x2=5.991; p=0.000) was 
observed. No statistically significant (p>0.05) association for 
the remaining variables was observed. 
Regarding anxiety (HADS-A) and the facial/oral habits pain 
and occlusion factors, association between facial pain during 
the last four weeks and (x2=3.841; p=0.044) (Table 1) was ve-
rified. Clicking while chewing, opening or closing the mouth 
(x2=3.841; p=0.036) was also verified, having 47 individuals 
heard clicking, in contrast to 19 individuals that didn’t. 
Also, from the 56 individuals which affirmed having the habit 
of gnashing/squeezing the teeth while sleeping, 42 presented 
‘’yes’’ for HADS-A, in comparison to 24 from 44 individuals 
that affirmed ‘’not’’ having the habit of gnashing/squeezing 
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the teeth while sleeping (x2=3.841; p=0.032). There was no 
evidence of association between the same variables (facial 
pain during the last four weeks, hearing clicking while che-
wing, opening or closing the mouth, and gnashing/squeezing 
teeth while sleeping) and HADS-D (p>0.05) (Table 1). 
However, as for feeling of discomfort with the way the teeth 
touch each other, an association with HADS-D only was veri-
fied. In that case, from the 35 individuals that felt discomfort 
with their teeth, 17 presented affirmative state of depression, 
a larger percentage than the 17 from the 65 individuals that 
answered ‘’no’’  (x2=3.841; p=0.024) (Table 1).
Regarding the association between the state of distress or wor-
ry in the last four weeks and HADS-A, there was a statistically 
significant association for all variables assessed: loss of sexual 

interest or pleasure (x2=3.841; p=0.004), feeling “tightness’’ 
in the chest or heart (x2=3.841; p=0.009), having thoughts 
about death (x2=3.841; p=0.000), feeling lonely (x2=3.841; 
p=0.008), feeling sad (x2=3.841; p=0.005), breathing dif-
ficulty (x2=3.841; p<0.0001), feeling “something stuck in-
side the throat” (x2=3.841; p=0.001), feeling discouraged 
about the future (x2=3.841; p<0.0001) (Table 2). In addi-
tion, evaluating the association between the state of distress 
or worry in the last four weeks and HADS-D one can see 
the influence of the state of depression on having thoughts 
about death (x2=3.841; p<0.0001), feeling lonely (x2=3.841; 
p=0.009), feeling sad (x2=3.841; p=0.043), breathing diffi-
culty (x2=3.841; p=0.001), and feeling discouraged about the 
future (x2=3.841; p=0.008) (Table 2).

Table 1. Association between facial/oral habits pain and occlusion evaluated by the RDC in relation to the HADS (n=100) 

  HADS-A HADS-D

  No Yes Total   No Yes Total  

  n % n % n % p-value† n % n %a n % p-value†

Facial pain during the last four weeks 19 45.2 23 54.8 42 42.0 0.044* 27 64.3 15 35.7 42 42.0 0.758 ns

No 15 25.9 43 74.1 58 58.0 39 67.2 19 32.8 58 58.0

Yes

Hearing clicking while chewing, ope-
ning or closing the mouth

                           

No 17 47.2 19 52.8 36 36.0 0.036* 24 66.7 12 33.3 36 36.0 0.916 ns

Yes 17 26.6 47 73.4 64 64.0 42 65.6 22 34.4 64 64.0

Gnashing/squeezing teeth while sleeping                            

No 20 45.5 24 54.5 44 44.0 0.032* 29 65.9 15 34.1 44 44.0 0.986 ns

Yes 14 25.0 42 75.0 56 56.0 37 66.1 19 33.9 56 56.0

Feeling discomfort with the way the 
teeth touch each other

                           

No 25 38.5 40 61.5 65 65.0 0.199 ns 48 73.8 17 26.2 65 65.0 0.024*

Yes 9 25.7 26 74.3 35 35.0 18 51.4 17 48.6 35 35.0

Total 34 34.0 66 66.0 100 100.0   66 66.0 34 34.0 100 100.0  
HADS = Hospital Anxiety and Depression; aValues expressed as percentage in line; b Values expressed as percentage.
†Chi-square test; nsNot significant; p>0.05; *Significant; p<0.05.

Table 2. Association between the state of distress or worry during the last four weeks evaluated by the RDC in relation to the HADS (n=100)

HADS-A HADS-D

No Yes Total No Yes Total

n %a n %a n %b p-value† n %a n %a n %b p-value†

Loss of sexual interest or pleasure
No 27 45.0 33 55.0 60 60.0

0.004*
44 73.3 16 26.7 60 60.0

0.058 ns

Yes 7 17.5 33 82.5 40 40.0 22 55.0 18 45.0 40 40.0

Feeling “tightness’’ in the chest or 
heart

No 20 48.8 21 51.2 41 41.0 0.009* 29 70.7 12 29.3 41 41.0 0.405 ns

Yes 14 23.7 45 76.3 59 59.0 37 62.7 22 37.3 59 59.0

Having thoughts about death

No 28 48.3 30 51.7 58 58.0 0.000* 49 84.5 9 15.5 58 58.0 <0.0001*

Yes 6 14.3 36 85.7 42 42.0 17 40.5 25 59.5 42 42.0
Continue...
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The odds ratio was estimated by the logistic regression model for 
the statistically significant variables associated with the HADS scale 
(Table 3). Among the variables, only breathing difficulty increases 
the chance of anxiety by 8,5 times, with significant statistical dif-
ference (p=0.002); and feeling discouraged increases significantly 
by 5.4 times (p=0.003). Regarding the variable ‘’having thoughts 
about death’’, an increase of 5.9 times the chance for depression is 
estimated, with statistically significant difference (p=0.019); and 

feeling uncomfortable increases the chance by 3.8 times, statisti-
cally significant (p=0.001). Moreover, there was some influence of 
good general health in relation to the reference: terrible/regular/
bad reduces in approximately 89% (1-0.109) the chance for de-
pression with significant statistical difference (p=0,001). Great ge-
neral health, in relation to the reference, is estimated to reduce in 
approximately 69% (1-0.312) the chance for depression, although 
with no significant statistical difference (p=0.204) (Table 3).

Table 2. Association between the state of distress or worry during the last four weeks evaluated by the RDC in relation to the HADS (n=100) – continuation

HADS-A HADS-D

No Yes Total No Yes Total

n %a n %a n %b p-value† n %a n %a n %b p-value†

Feeling lonely

No 16 53.3 14 46.7 30 30.0 0.008* 26 86.7 4 13.3 30 30.0 0.009*

Yes 18 25.7 52 74.3 70 70.0 40 57.1 30 42.9 70 70.0

Feeling sad

No 13 59.1 9 40.9 22 22.00 0.005* 19 86.4 3 13.6 22 22.0 0.043*

Yes 21 26.9 57 73.1 78 78.00 47 60.3 31 39.7 78 78.0

Breathing difficulty 

No 31 49.2 32 50.8 63 63.0 <0.0001* 49 77.8 14 22.2 63 63.0

Yes 3 8.1 34 91.9 37 37.0 17 45.9 20 54.1 37 37.0 0.001*

Feeling “something stuck inside the 
throat” 

No 23 53.5 20 46.5 43 43.0 0.000 * 33 76.7 10 23.3 43 43.0 0.049 ns

Yes 11 19.3 46 80.7 57 57.0 33 57.9 24 42.1 57 57.0

Feeling discouraged about the future

No 16 69.6 7 30.4 23 23.0 <0.0001* 21 91.3 2 8.7 23 23.00 0.008*

Yes 18 23.4 59 76.6 77 77.0 45 58.4 32 41.6 77 77.00

Total 34 34.0 66 66.0 100 100.0 66 66.0 34 34.0 100 100.0
HADS = Hospital Anxiety and Depression; aValues expressed as percentage in line; b Values expressed as percentage.
†Chi-square test; nsNot significant; p>0.05; *Significant; p<0.05.

Table 3. Logistic regression between study variables and HADS considering 2 models (n=100)

Variables ≠ HADS (zero FOR NO and 1 FOR YES)

HADS-A ‡ HADS-D ‡

  OR [CI 95%] ES (SE) p-value OR [CI 95%] ES (SE) p-value

(Intercept) 0,317 -1,149 (0,494) 0,020* 0,576 -0,552 (0,602) 0,359 ns

Breathing difficulty

   No 1 [Reference]

   Yes 8,467 [2,264;31,662] 2,136 (0,673) 0,002* - - -

Feeling discouraged about the future

   No 1 [Reference]

   Yes 5,422 [1,793;16,399] 1,691 (0,565) 0,003* - - -

General health

   Terrible/regular/bad 1 [Reference]

   Good - - - 0,109 [0,030;0,397] -2,212 (0,658) 0,001*

   Great - - - 0,312 [0,052;1,885] -1,165 (0,918) 0,204 ns

Continue...
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DISCUSSION

The average age of the studied sample was similar to another 
study15 and belonged to the variation presented in similar wor-
ks4,16,17. However, there was a great difference between genders 
with the predominance of 79% females. 
Regarding the relation between the aspects of general and oral 
health, gender and skin color or race and the presence of signs 
and symptoms of depression represented by the HADS-D, only 
general health generated statistically significant association. The-
re was no statistically significant association with p>0,05 for oral 
health, gender and skin color or race. The results dispute other 
studies that associate oral health state and the development of 
TMD to depression. Nevertheless, as the RDC questionnaire’s 
Axis I was not applied, the identification of individuals suffering 
from TMD and the correlation to gender could not be executed. 
In other works, the proportion of afflicted women reaches three 
to nine times more than men1,2,9. 
Other similar studies results could also be related to the subjec-
ted country, as well as quality and style of life. Another aspect 
that can interfere is the age of the sample, which could present 
more or less propensity to the development of depression and 
anxiety symptoms, as well as development of symptoms associa-
ted with TMD for other reasons4-6.
On the other hand, relating signs and symptoms of anxiety, re-
presented by HADS-A, and factors related to TMD symptoms, 
the present study established statistically significant associa-
tion for facial pain during the last four weeks, hearing clicking 
when chewing, opening or closing the mouth and the habits of 
gnashing/squeezing the teeth while sleeping. 
Such association was also confirmed by other authors4-6,16,17. A 
possible explanation for the association between TMD and facial 
pain would be that these aches are related to excessive muscu-
lar activity. Excessive tension, in turn, can result in a constant 
teeth pressing, which leads to an alteration of the local circu-
lation in the muscles and to the ionic change between cellular 
membranes, as well as accumulation of lactic acid and pyruvic 
acids, contributing to the stimulation of pain receptors. Besides, 
the presence of noise in the TMJ could be due to the incorrect 

positioning of the joint cartilage, which moves the upper jaw’s 
head when the mouth is open, resulting in clicking1.
For the affirmative state of depression, represented by the 
HADS-D, factors like facial pain during the last four weeks, hea-
ring clicking while chewing, opening or closing the mouth, and 
gnashing/squeezing the teeth while sleeping did not show statis-
tically significant association. Only  a relation to feeling discom-
fort with the way the teeth touch each other was found, on the 
opposite hand of results obtained in other works that presented 
association between cases of depression and its direct influence 
on the development of TMD symptomatology4,18.
Moreover, the results obtained in the present study confirmed the 
data assessed by other authors10-12,19, which presented the main 
symptoms related to the development of anxiety and depression 
in Brazilian college students. The present study verified the follo-
wing associations for anxiety: loss of sexual interest or pleasure, 
feeling “tightness’’ in the chest or heart, having thoughts about 
death, feeling lonely, feeling sad, breathing difficulty, feeling 
“something stuck inside the throat”, feeling discouraged about 
the future; for depression: having thoughts about death, feeling 
lonely, feeling sad, breathing difficulty, and feeling discouraged 
about the future.
The mechanism of the stress response is the triggering of neu-
rochemical mechanisms with the with the conduction via neu-
roendocrine pathways. Therefore, first, through the hormonal 
release of noradrenaline and adrenaline, an initial discharge of 
the sympathetic nervous system occurs. The adrenaline aims to 
increase the function of vital organs and determining the body’s 
general alert state. Increased heart rate, dilated pupils, increased 
blood pressure and constriction of blood vessels in the skin and 
extremities are the results of this mechanism. In addition, the 
individual under stress is also typically tense due to increased 
muscle contraction in the shoulder and neck regions, in addition 
to fast and superficial breathing, as well as the symptoms presen-
ted in the study7,19,20.
Regarding the propensity to develop depression and anxiety, accor-
ding to the study, the symptoms of “breathing difficulty” and “fee-
ling discouraged” increased the chances of developing anxiety. As for 
depression, the factors that were influenced were “thoughts about 

Table 3. Logistic regression between study variables and HADS considering 2 models (n=100) – continuation

Variables ≠ HADS (zero FOR NO and 1 FOR YES)

HADS-A ‡ HADS-D ‡

  OR [CI 95%] ES (SE) p-value OR [CI 95%] ES (SE) p-value

Feeling discomfort with the way the teeth 
touch each other

   No 1 [Reference]

   Yes - - - 3,780 [1,239;11,528] 1,330 (0,569) 0,019*

Having thoughts about death

   No 1 [Reference]

   Yes - - - 5,858 [2,042;16,800] 1,768 (0,538) 0,001*

ES = estimate; OR - odds ratio; SE = standard error; CI = confidence interval; p (probability value); ≠ List of all variables considered in a step by step interactive pro-
cedure, ‡Only variables statistically significant after procedure, ns Not significant p>0.05; *Significant; p<0.05.
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death” and “feeling uncomfortable”. Another work11, also using col-
lege students, showed that a good health condition or self-esteem 
can help prevent the development of depression. In the present 
study, the participants’ self-assessment of general health indicated 
that a good general health is capable of reducing by 89% the chan-
ce of developing depression, with significant statistical difference. 
Thus, it should be noted that although the study did not use the 
RDC/TMD Axis I questionnaire that would allow the quantifica-
tion and identification of individuals with TMD; this study acted 
by qualifying and correlating the most prevalent TMD-related sig-
ns and symptoms in the addressed population, correlating those 
most prevalent for the presence and development of anxiety or de-
pression in a specific manner. It’s also important to notice a lack of 
studies about this subject in the literature, since most studies that 
address the issue do not present the specific factors and symptoms 
of anxiety and depression related to the development of TMD, but 
its identification related to more generic factors. 

CONCLUSION

Symptoms related to anxiety and depression interfered on the 
symptomatology of the temporomandibular dysfunction on the 
college students that participated in the research. Furthermore, 
the studied population presented high propensity to develop-
ment of anxiety/depression, which can influence the develop-
ment of symptoms related to TMD.

ACKNOWLEDGMENTS

This research is associated with the extension project “Living 
Lighter”, linked to the activities of the Tutorial Education Pro-
gram of the Dentistry course at UNIFAL-MG.  We thank the 
Program for the opportunity and support in the form of a scho-
larship to the student Lélio Fernando Ferreira Soares and the 
tutor teacher Marcela Filié Haddad.

REFERENCES

1. Badel T, Zadravec D, Basic Kes V, Smoljan M, Kocijan Lovko S, Zavoreo I, et al. Orofacial 
pain - diagnostic and therapeutic challenges. Acta Clin Croat. 2019;58(Suppl 1):82-9.

2. Bäck K, Hakeberg M, Wide U, Hange D, Dahlström L. Orofacial pain and its rela-
tionship with oral health-related quality of life and psychological distress in middle-a-
ged women. Acta Odontol Scand. 2020;78(1):74-80.

3. Nguyen MS, Reemann P, Loorits D, Ilves P, Jagomägi T, Nguyen T, et al. Associa-
tion of temporomandibular joint osseous changes with anxiety, depression, and li-
mitation of mandibular function in elderly Vietnamese. East Asian Arch Psychiatry. 
2019;29(1):20-5.

4. Minghelli B, Morgado M, Caro T. Association of temporomandibular disorder 
symptoms with anxiety and depression in Portuguese college students. J Oral Sci. 
2014;56(2):127-33.

5. Loster JE, Osiewicz MA, Groch M, Ryniewicz W, Wieczorek A. The prevalence of 
TMD in Polish young adults. J Prosthodont. 2017;26(4):284-8.

6. Marpaung C, Lobbezoo F, van Selms MKA. Temporomandibular disorders among 
Dutch adolescents: prevalence and biological, psychological, and social risk indicators. 
Pain Res Manag. 2018;2018:50-9. 

7. Staniszewski K, Lygre H, Bifulco E, Kvinnsland S, Willassen L, Helgeland E, et al. 
Temporomandibular Disorders Related to Stress and HPA-Axis Regulation. Pain Res 
Manag. 2018;2018:702-9.

8. Atsu SS, Guner S, Palulu N, Bulut AC, Kurkcuoglu I. Oral parafunctions, personality 
traits, anxiety and their association with signs and symptoms of temporomandibular 
disorders in the adolescents. Afr Health Sci. 2019;19(1):1801-10.

9. Theroux J, Stomski N, Cope V, Mortimer-Jones S, Maurice L. A cross-sectional study 
of the association between anxiety and temporomandibular disorder in Australian chi-
ropractic students. J Chiropr Educ. 2019;33(2):111-7.

10. Turner K, McCarthy VL. Stress and anxiety among nursing students: a review 
of intervention strategies in literature between 2009 and 2015. Nurse Educ Pract. 
2017;22:21-9.

11. Haidar SA, de Vries NK, Karavetian M, El-Rassi R. Stress, anxiety, and weight 
gain among university and college students: a systematic review. J Acad Nutr Diet. 
2018;118(2):261-74.

12. January J, Madhombiro M, Chipamaunga S, Ray S, Chingono A, Abas M. Prevalence 
of depression and anxiety among undergraduate university students in low- and mid-
dle-income countries: a systematic review protocol. Syst Rev. 2018;7(1):57.

13. Dworkin SF, LeResche L. Research diagnostic criteria for temporomandibular disor-
ders: review, criteria, examinations and specifications, critique. J Craniomandib Di-
sord. 1992;6(4):301-55.

14. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr 
Scand. 1983;67(6):361-70.

15. Akhter R, Morita M, Esaki M, Nakamura K, Kanehira T. Development of temporo-
mandibular disorder symptoms: a 3-year cohort study of university students. J Oral 
Rehabil. 2011;38(6):395-403.

16. Bezerra BP, Ribeiro AI, Farias AB, Farias AB, Fontes LB, Nascimento SR, et al. Preva-
lência da disfunção temporomandibular e de diferentes níveis de ansiedade em estu-
dantes universitários. Rev Dor. 2012;13(3):235-42.

17. Paulino MR, Moreira VG, Lemos GA, Silva PLPD, Bonan PRF, Batista AUD. Preva-
lence of signs and symptoms of temporomandibular disorders in college preparatory 
students: associations with emotional factors, parafunctional habits, and impact on 
quality of life. Cienc Saude Colet. 2018;23(1):173-86.

18. Massena P, Frassetto SS. Aspectos psicológicos associados à disfunção temporomandi-
bular: uma revisão sistemática da literatura. Aletheia. 2015;47(48):169-82.

19. Lantyer AS, Varanda CC, de Souza FG, Padovani RC, Viana MB. Ansiedade e quali-
dade de vida entre estudantes universitários ingressantes: avaliação e intervenção. Rev 
Bras Ter Comp Cogn. 2016;18(2):4-19.

20. Chang CL, Wang DH, Yang MC, Hsu WE, Hsu ML. Functional disorders of the 
temporomandibular joints: internal derangement of the temporomandibular joint. 
Kaohsiung J Med Sci. 2018;34(4):223-30.



153

ABSTRACT

BACKGROUND AND OBJECTIVES:  Burning mouth syn-
drome is a dysfunctional state affecting physical, mental and 
social welfare, often contributing to chronic stress conditions. 
Despite the lack of objective data, patients experience pain-re-
lated discomfort with impact in their daily life. The objective of 
this study was to assess the impact of burning mouth syndrome 
on pain perception and quality of life. 
METHODS: A cross-sectional, observational, case-controlled 
study was performed on 76 individuals (38 in each group). The 
groups were sex- and age-matched. The Oral Health Impact Pro-
file (OHIP-14) questionnaire was used to assess any changes in 
the quality of life. The visual analog scale was used to assess pain 
impact and intensity, as well as the Pain Catastrophizing Scale 
(PCS). The effect of sex and other risk factors associated with 
burning mouth syndrome were also associated. 
RESULTS: The age of participants was 41 to 85 years. The pa-
tients had a negative impact on quality of life with respect to 
all dimensions of OHIP-14 and PCS domains. Burning mouth 
syndrome patients complained about moderate (58%) or inten-
se (42%) pain, while the control group participants experienced 
only mild pain by visual analog scale. The prevalence was predo-
minant in females (a ratio of 3:1), and the most site involved was 
the tongue.  Menopause, hormonal changes, and gastritis were 
identified as major risk factors. 
CONCLUSION: Burning mouth syndrome patients had signi-
ficantly higher PCS and OHIP-14 scores for all domains, indi-
cating an interaction between a higher burden of pain perception 
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and worse quality of life which should therefore be adequately 
assessed, characterized and managed.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A síndrome de ardência bu-
cal é um estado disfuncional que afeta o bem-estar físico, mental 
e social, contribuindo para condições de estresse crônico. Ape-
sar da ausência de dados objetivos, os pacientes experimentam 
desconforto relacionado à dor  com impacto na vida diária.  O 
objetivo deste estudo foi avaliar o impacto da síndrome da boca 
ardente na percepção da dor e na qualidade de vida. 
MÉTODOS:  Foi realizado um estudo transversal, observacio-
nal e caso-controle em 76 indivíduos (38 em cada grupo) parea-
dos por sexo e idade. Foram utilizados o questionário Oral Health 
Impact Profile (OHIP-14) para avaliar mudanças na qualidade de 
vida, a escala analógica visual para o impacto e intensidade da 
dor e Pain Catastrophizing Scale (PCS). Foi avaliado também o 
efeito do sexo, idade e outros fatores de risco associados à síndro-
me de ardência bucal.
RESULTADOS: A idade dos participantes foi de 41 a 85 anos. A 
síndrome de ardência bucal teve um impacto negativo na qualidade 
de vida em todas as dimensões dos domínios OHIP-14 e PCS. Os 
pacientes se queixaram de dor moderada (58%) ou intensa (42%), 
enquanto os controles experimentaram apenas dor leve pela escala 
analógica visual. A prevalência foi predominante no sexo feminino 
(3:1), e a língua foi o local envolvido mais comum.  Menopausa, 
alterações hormonais e gastrite foram os maiores fatores de risco. 
CONCLUSÃO: Os pacientes com síndrome de ardência bucal 
apresentaram escores PCS e OHIP-14 mais altos para todos os 
domínios, indicando uma interação entre maior carga de per-
cepção da dor e pior qualidade de vida, o que deve ser melhor 
avaliado, caracterizado e gerenciado.
Descritores: Dor, Percepção da dor, Qualidade de vida, Síndro-
me da boca ardente.  

INTRODUCTION

Burning mouth syndrome (BMS) is often present in individuals 
with orofacial pain that do not exhibit other symptoms of den-
tal or systemic origin or oral lesions. It manifests as a burning 
sensation in the mouth and can affect the tongue, lips, or entire 
mouth. Other symptoms include xerostomia, oral paresthesia, 
and altered taste and smell. BMS occurs more frequently in wo-
men, and its frequency increases with age and after menopau-
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se1. The overall prevalence is reported to be 0.5−5% and up to 
12−18% in middle-aged, postmenopausal, or elderly women. 
Some studies have demonstrated a female-based prevalence with 
a gender ratio (female:male) of 5:1 or 3:12-5. The psychological 
profile of these patients is often similar, with high levels of stress, 
anxiety, and depression possibly being the result of chronic pain 
rather than an etiological factor5-8. Neuropathic mechanisms 
were proposed to cause BMS; this is supported by findings of 
histology, neurophysiology, brain imaging, and quantitative sen-
sory tests, whereas BMS pathophysiology suggests a combined 
role of hormonal, neuropathic, and genetic factors. Pain in BMS 
is often triggered by spicy and acidic food, stress, and fatigue. 
However, symptomatic relief can be provided by eating dessert 
jelly, chewing gum, or sucking on dried fruit9-11. 
BMS is divided into three types based on the frequency of 
symptom fluctuation and intensity; type I (35%): symptoms 
present every day, with a delay after waking up or present 
throughout the day with the intensity increasing in the eve-
ning; type II (55%): symptoms present every day, starting 
immediately after waking up, and usually associated with 
psychological disorders; type III (10%): symptoms are rare 
and confined to unusual regions, such as the neck, and are 
commonly due to allergic reactions or local factors12,13.
Differential diagnosis often requires assessment for lichen 
planus, candidiasis, hormonal disorders, gastroesophageal reflux, 
psychosocial stress, nutritional or vitamin deficiencies, diabetes, 
dry mouth, contact allergies, galvanism, parafunctional habits, 
cranial nerve injuries, and side-effects of drugs1,14. Further com-
plementary exams include blood tests to evaluate thyroid stimu-
lating hormone (TSH), free thyroxin (T4), iron, ferritin, trans-
ferrin, 25 hydroxyvitamin D, vitamins B2, B6, B1, and B12, 
zinc, folic acid, fasting glycemia, lingual nerve block with lido-
caine, salivary flow measurements, evaluation of taste function, 
microbiological swabs (bacteria, viruses, or fungi), and glycosy-
lated hemoglobin for diabetics as well as rheumatological and 
autoimmune tests in cases of suspected autoimmune disease8,10. 
Additionally, quantitative sensorial tests, functional magnetic re-
sonance imaging, positron emission tomography, and tests for 
validated salivary biomarkers such as alpha-enolase, interleu-
kin-18, and kallikrein-13 are also performed15.
As a differential diagnosis is necessary, few dentists are qualified 
to assess this syndrome, and thus the greatest difficulty expe-
rienced by BMS patients is the lack of an accurate diagnosis. 
This leads many patients to report oncophobia, loss of taste, 
difficulty in eating, and emotional problems, as there is a need 
for more good quality data for both professionals and patients.
This study aimed to assess whether the intensity of BMS 
changes the quality of life using instruments such as the vi-
sual analog scale (VAS), pain catastrophizing scale (PCS), and 
oral health impact profile (OHIP-14) questionnaire, as well 
as to assess the risk factors involved, such as gender and age.  

METHODS 

An observational, cross-sectional, case-controlled study to 
evaluate the impact of BMS on oral health-related quality of 

life and pain perception using the OHIP-14 questionnaire, 
PCS, and VAS. The sample size was composed of 76 indi-
viduals with 38 age- and gender-matched individuals per 
group and was based on the study16 with 60 patients. Most 
studies are unlikely to have a larger sample size except for 
multicenter studies16,17. 
The study was carried out in the Clinic of Stomathology of 
Faculdade de Odontologia de São Leopoldo Mandic, Cli-
nic of Stomathology of Associação de Cirurgiões Dentistas 
de Campinas and on the Screening Clinic of São Leopoldo 
Mandic for the control group. 
Male and female individuals aged over 18 years old, who 
had daily untreated burning mouth symptoms for at least 
3 months were included. The exclusion criteria were symp-
toms of dental or systemic origin, lesions in the mouth, and 
unwillingness to sign the Free and Informed Consent Term 
(FICT). The control group consisted of individuals who ar-
rived at the screening clinic with or without injury in the 
mouth, without a BMS history, who signed the FICT, and 
could be matched by age group. 
Patient data was collected, including age, gender, menopau-
se status, OHIP-14, PCS, VAS, drugs used, site, pain dura-
tion, and previous illnesses. 
The study was approved by the Faculdade de Odonto-
logia de São Leopoldo Mandic ethics committee under  
No. 1,795,967. 

Statistical analysis
The Statistical Package for Social Sciences (SPSS version 
25.0) was used for data analysis. A value of p<0.05 indicated 
statistical significance. Comparisons between groups were 
performed using Chi-square tests for categorical variables 
and Mann-Whitney U tests for numerical variables.

RESULTS

Comparisons between individuals of both groups were per-
formed for categorical variables (using a Chi-Square test) 
according to gender, menopause status, diabetes, hyperten-
sion, gastritis, cholesterol, and antidepressant and benzodia-
zepine usage (Table 1).
The most common site in BMS patients was the tongue 
(73.7%), followed by the palate and whole mouth (23.7%), 
lips (13.2%), oral mucosa (10.5%), alveolar ridge (5.3%), 
and throat (5.2%) (Figure 1).
The OHIP-14 questionnaire evaluated the impact of oral 
health on quality of life focusing on social, psychological, 
and physical dimensions. The questionnaire consisted of 14 
questions assessing the following seven dimensions: func-
tional limitation (speech and taste), pain (feeling of pain), 
psychological discomfort (worry and stress), physical disa-
bility (feeding impairment), psychological disability (diffi-
culty in relaxing and shame), social disability (irritation and 
daily activities), and incapacity (inability to perform daily 
activities) (Figure 2)18,19.
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Table 1. Comparison between the groups for the categorical variables 
(Chi-Square test)

Variables Category Control Burning 
mouth

syndrome

p-value

n % n %

Gender F 29 76.32 30 78.95 0.7831

M 9 23.68 8 21.05

Menopause N 5 17.24 2 6.67 0.2092

Yes 24 82.76 28 93.33

Diabetes N 29 76.32 27 71.05 0.6024

Yes 9 23.68 11 28.95

Hypertension N 30 78.95 19 50,00 0.0084

Yes 8 21.05 19 50.00

Gastritis N 35 92.11 23 60.53 0.0012

Yes 3 7.89 15 39.47

Cholesterol N 37 97.37 29 76.32 0.0066

Yes 1 2.63 9 23.68

Antidepressant N 32 84.21 26 68.42 0.1055

Yes 6 15.79 12 31.58

Benzodiazepine N 35 92.11 28 73.68 0.0330

Yes 3 7.89 10 26.32

Figure 1. Site of pain of burning mouth syndrome patients
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Figure 2. Oral Health Impact Profile-14 domains per group
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Figure 3. Pain Catastrophizing Scale domains per group
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mouth syndrome group (Moderate: 3 to 7; Intense: 8 to 10)
VAS = visual analog scale.
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The PCS contained 13 subscales that assessed the degree of 
thinking or feeling regarding pain and was used to demons-
trate daily impact in three domains: magnification (enlarge-
ment), rumination (persistent reflection), and desperation 
(hopelessness). The VAS and PCS were used to assess pain in-
tensity and interference with mood in all patients, with scores 
from 0 (indicating no pain/burning) to 10 (the worst possible 
pain/burning) (Figures 3 and 4, Table 2)20,21. 

Table 2. Comparison between the groups for the visual analog scale (Mann-Whitney test)

Groups Scale n Mean Standard Deviation Minimum Median Maximum p-value

Control VAS 0 a 10 38 2.08 2.88 0.00 0.00 10.00 <0.0001

BMS VAS 0 a 10 38 6.64 1.85 3.00 6.30 10.00
VAS = visual analog scale from zero to 10; BMS = burning mouth syndrome.
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DISCUSSION

The mean age of the population was similar to those in 
other studies16,17,22-24. Comorbidities such as hypertension, 
gastritis, high cholesterol, and benzodiazepine use were 
significantly more frequent in the BMS group (Table 1), 
consistent with previous findings3,23,25-27. No significant 
differences were found between groups regarding diabetes, 
depression, and psychiatric disorders, which is in contrast 
with the findings of study22, which found comorbidities 
such as diabetes, hypothyroidism, depression, and anxiety 
present with BMS27. Studies have shown that patients 
with BMS may have psychiatric and anxiety disorders3,25.
The prevalence of BMS was higher in females (78.9%) 
and after menopause (93.3%); however, no significant 
differences were observed between the age-matched 
groups. Additionally, hormonal changes and gastritis were 
important risk factors (Table 1). This is consistent with 
most studies, such as The International Classification of 
Headache Disorders (2013), which mentions the tip of 
the tongue as the most frequent site9. 
All the domains of both OHIP-14 and PCS were 
significantly different in the BMS group compared with 
the control group, indicating a negative impact on the 
patients’ quality of life (Figures 2 and 3). Authors17 also 
demonstrated a significant difference in OHIP-14 and 
PCS17. The mean value of pain perception in BMS patients, 
as evaluated by the VAS, was 6.64; patients exhibited 
moderate (58%) and intense (42%) pain perception, 
with no patient showing mild pain. In the control group, 
the highest value recorded was 4. Furthermore, the VAS 
scores increased in the BMS group (Figure 4 and Table 2).
New longitudinal studies on BMS are required, since 
in this study it was observed that individuals who 
complained of burning mouth had already sought 
out several dentists who were unable to diagnose the 
syndrome. As a result, these patients undergo anxiety due 
to the absence of a correct diagnosis. Therefore, studies 
addressing BMS are crucial, as it seems that BMS is not 
rare, but underdiagnosed, and can be confused with an 
allergy due to methylparaben (found in toothpaste), 
resins, certain types of food, or even by injuries such 
as candidiasis, lichen planus, gastroesophageal reflux, 
gastritis, diabetes, thyroid disorder, and vitamin 
deficiencies. In addition, these individuals reported that 
the triggers to these burning symptoms included loss 
of taste, emotional triggers, and seeking psychological/
psychiatric treatment due to anxiety and depression. It 
is important to emphasize that very detailed anamnesis 
and specific tests are needed for differential diagnoses of 
BMS. It should also be noted that BMS originates from 
a peripherally or centrally acting neuropathy, therefore 
requiring neurological evaluation. This syndrome as well 
as temporal mandibular joint and orofacial pain are highly 
complex, and a transdisciplinary approach is necessary 
for their management.

CONCLUSION

The present study has demonstrated that BMS patients had 
significantly higher PCS and OHIP-14 scores for all do-
mains. This indicates an interaction between a higher bur-
den of pain perception and decreased quality of life, which 
should be adequately assessed, characterized, and managed. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: The relationship 
between spirituality and cancer coping is still a challenge for 
comprehensive health care. Therefore, it is necessary to analy-
ze whether the level of spirituality directly interferes with cli-
nical markers, such as pain intensity in people with cancer. 
The present study aims to investigate the relationship between 
spirituality and pain coping and the strategies used in adult 
cancer patients.
CONTENTS: This is a systematic review, registered in the 
International Prospective Register of Systematic Reviews: 
CRD42018108835. The search was performed in Pubmed, Me-
dline, LILACS, Scielo, and ScienceDirect databases until May 
2019, available in all languages. The search strategy was defined 
for the PubMed database as a parameter: (neoplasms or cancer) 
AND (spirituality) AND (pain). Adults patients with cancer of 
both genders who faced pain were studied. Studies that did not 
address the pain associated with spirituality were excluded. Of 
the 588 studies found, 13 were eligible. Among these, nine stu-
dies showed that spirituality contributes to positive pain coping. 
Regarding the level of spirituality, higher spiritual well-being was 
associated with lower pain intensity in three studies. The spi-
ritual strategies used were mindfulness, meditation, relaxation, 
prayer, support from religious leaders and members.
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CONCLUSION: Despite the few studies found, the findings 
broaden the knowledge about the positive relationship between 
spirituality and pain coping and underline the spiritual strategies 
for the management of this health condition in cancer patients.
Keywords: Cancer Pain, Neoplasms, Spirituality. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A relação entre espiritualidade e 
enfrentamento do câncer ainda é um desafio para o cuidado integral 
em saúde. Portanto, é necessário analisar se o nível de espiritualidade 
interfere diretamente nos marcadores clínicos, como na intensidade 
da dor em pessoas com câncer. O presente estudo teve como objeti-
vo analisar a relação da espiritualidade com o enfrentamento da dor 
e as estratégias utilizadas em pacientes adultos oncológicos.
CONTEÚDO: Trata-se de uma revisão sistemática, com regis-
tro na base International Prospective Register of Systematic Reviews: 
CRD42018108835. A busca foi realizada nas bases: Pubmed, Me-
dline, LILACS, Scielo e ScienceDirect até maio de 2019, disponí-
veis em todos os idiomas. A estratégia de pesquisa foi definida para 
o banco de dados Pubmed como um parâmetro: (neoplasms or 
cancer) AND (spirituality) AND (pain). Foram estudados pacien-
tes adultos com neoplasias, de ambos os sexos, que enfrentam a 
dor. Os estudos que não abordaram a dor associada à espiritualida-
de foram excluídos. Foram encontrados 588 estudos, sendo 13 ele-
gíveis. Entre esses, nove estudos mostraram que a espiritualidade 
contribuiu no enfrentamento positivo da dor. Com relação ao ní-
vel de espiritualidade, o maior bem-estar espiritual esteve associa-
do com menor intensidade da dor em três estudos. As estratégias 
espirituais utilizadas foram, mindfulness, meditação, relaxamento, 
oração, suporte de líderes e membros religiosos.
CONCLUSÃO: Apesar dos poucos estudos encontrados, os 
achados ampliam o conhecimento sobre a relação positiva da 
espiritualidade com o enfrentamento da dor e evidencia as es-
tratégias espirituais para o manejo dessa condição de saúde em 
pacientes oncológicos.
Descritores: Dor do câncer, Espiritualidade, Neoplasias. 

INTRODUCTION

Neoplasia is the second leading cause of mortality in Brazil, stan-
ding behind only to cardiovascular diseases1. For people with 
cancer, the challenge begins with the diagnosis, when negative 
feelings such as fear, anxiety, depression, hopelessness, and aggres-
siveness emerge, requiring the reduction of emotional overload, 
with coping strategies, to achieve psychic rebalancing2,3.
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Coping is a process by which the individual manages the de-
mands of the person-environment relationship assessed as stres-
sful and the emotions they create, being classified into coping 
focused on the problem and emotion, although they often occur 
simultaneously, and can be mutually facilitators4. Among the 
coping strategies, it is common for cancer patients to adopt re-
ligious and spiritual ones to deal with stress, to relieve suffering 
and increase hope5,6.
Although distinct, spirituality and religiosity are interconnected, 
since spirituality consists of the human being’s search for the mea-
ning of life, contemplating aspects related to nature, culture, so-
ciety, among others. Yet, religiosity is characterized by the segment 
of norms and doctrinal principles defined by an entity, with attitu-
des of devotion, belief, and effort to live a religious life7.
Spirituality helps people in vulnerable conditions to survive with 
pain and hold everyday situations by reframing the experiences 
they live8. Thus, spiritual care allows alleviating cancer pain, 
which, despite being a physical symptom, encompasses other 
dimensions, and its effective treatment is not limited to pharma-
cological therapy. Several contemporary studies have confirmed 
that spirituality is a determining factor in the health of this po-
pulation9-11.
Cancer patients often experience severe, multifactorial pain as-
sociated with the tumor, drugs, and the existence of previous 
painful conditions. Spirituality influences the resilience capacity 
to face the illness/death and treatment process12. However, the 
relationship between spirituality and coping with cancer is still a 
challenge for comprehensive health care, which is why it is neces-
sary to analyze whether the level of spirituality directly interferes 
with clinical markers, such as pain intensity.
The guiding questions of this research were: does spirituality 
appear as a way of coping with pain in adults undergoing cancer 
treatment? Do different levels of spirituality influence the inten-
sity of the pain? What spiritual strategies are chosen? 
Therefore, this study aimed to analyze the relationship between 
spirituality and coping with pain and to identify the strategies 
used in adult cancer patients.

CONTENTS

The study was carried out according to the guidelines outli-
ned by PRISMA. Its protocol was registered in the Internatio-
nal Prospective Register of Systematic Reviews (PROSPERO): 
CRD42018108835. The Problem-Exposure-Control-Outcome 
(PECO) strategy was adopted for data collection and analysis.
Searches for articles were carried out in the Pubmed, Medline, 
LILACS, Scielo, and ScienceDirect databases until May 2019, 
available in all languages. The search strategy was defined for the 
Pubmed database as a parameter for the other searched databa-
ses. Therefore, the search strategy for Pubmed: (neoplasms or 
cancer) AND (spirituality) AND (pain).
At first, due to the low number of articles located in this design, 
clinical trials were chosen as the criterion, it was decided to in-
clude observational studies, and the eligibility criteria were: case 
reports; clinical study; clinical trial; clinical trial, phase I; clinical 
trial, phase II; clinical trial, phase III; clinical trial, phase IV; 

comparative study; controlled clinical trial; multicenter study; 
observational study and pragmatic clinical trial. It was studied 
adults over 18 years of age, of both genders, with neoplasia and 
experiencing pain. Studies that did not address the pain associa-
ted with spirituality were excluded.

Selection of articles
Two researchers independently searched the databases and, fol-
lowing the proposed criteria, selected the articles. Initially, the 
selection was based on reading the titles and abstracts, using a 
standardized spreadsheet method. In a second step, the full text 
was read, with the subsequent methodological quality assess-
ment. At the end of each stage, the reviewers met and submitted 
their results for comparison. The discrepancies were discussed, 
and, in cases where they were not resolved, a third reviewer was 
consulted to clarify doubts.

Evaluation of the methodological quality
For the assessment of the methodological quality, two reviewers 
independently used the instrument developed by Loney for cros-
s-sectional studies; the quality criteria defined by authors13 for 
case report; the Newcastle-Ottawa Scale (NOS) for cohort stu-
dies; the check-list proposed by Downs and Black for randomi-
zed and non-randomized clinical trials14,15.
The evaluation of cross-sectional studies consisted of the items 
sample, source of the sample, sample size, measurement of the 
outcome, impartial interviewer, response rate, the prevalence with 
CI95%, and similar participants, in which each appropriate item 
received a point13. Studies with seven to eight points were consi-
dered of high methodological quality, those with four to six points 
were of moderate quality, and studies with zero to three points 
were of low quality. The NOS, consisting of eight items and three 
dimensions - selection, comparability, and outcome, was develo-
ped by Wells to evaluate cohort and case-control studies. The total 
score can vary from zero to nine stars, where a star corresponds 
to one point, and two stars can be assigned to the comparability 
dimension. Studies between six and nine points were considered 
of high methodological quality, four and five points with moderate 
quality, and less than four points with low quality16-18.
The checklist for randomized and non-randomized clinical trials 
consists of 27 items with the domains reporting, external vali-
dity, bias, selection and power bias, with each item scoring zero 
or one, except for item five that can score zero, one or two. The 
studies with a score equal to or greater than 20, were considered 
of high quality, 15 to 19 of moderate quality and less than or 
equal to 14 points low quality14,15. 
The evaluation of the case reports was based on the eight pro-
posed items19. The items involve diagnosis, consent, approval 
by the ethics committee, details of the intervention, relevant 
clinical outcomes, patient perception, associated risks, eligibi-
lity criteria. Each item received one point when met, which are 
stratified at cut points equal to those of cross-sectional studies 
in high, medium, and low methodological quality. The scores 
obtained in the instruments were not used as an exclusion cri-
terion for the articles but as indicators of the methodological 
quality of the studies.
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Characteristics of the studies
Figure 1 summarizes the search process and the identification of 
relevant studies. The electronic search strategy retrieved 588 stu-
dies; of these, 512 were excluded after reading the title and abs-
tract for not meeting the eligibility criteria, and eight for being 
duplicated. Thus, the full analysis of 68 studies was carried out, 
and of that process, 13 studies20-32 met the eligibility criteria and 
were included in the review.
The 13 articles included were published from 2007 to 2018, 
mostly between 2012 and 2018. There was a higher concentra-
tion of studies in the United States20,23-26. The sample size varied 
between 1 and 883 participants. The average ages were from 43 
to 65 years; in nine studies20,23-25,27-30,32 where the participants 
were men and women, and in the others only women. Regarding 
the design, nine studies are cross-sectional23-26,28-32; two are clini-
cal trials22,27; one is a case study21, and two are cohort studies20.28. 
As for the place of selection of the participants, most were selec-
ted in a hospital22,25,27-30,32. Table 1 shows the characteristics of 
these studies.
Among the studies evaluated by the instrument proposed by 
Loney, four26,28,29,32 achieved moderate methodological quality; 
five23-25,30,31 obtained low quality. As for the studies analyzed 
by the NOS, both25,28 presented moderate quality. The clinical 
trials22,27 evaluated by the Downs and Black checklist showed low 
and moderate methodological quality (Table 2). The most used 

Figure 1. Flowchart of the steps of the systematic review recommen-
ded by PRISMA
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Table 1. Characterization of the studies included in the systematic review

Authors Country Population Design Sample selection location

n Average ages (years) Gender

Edman et al.20 USA 353 55 F-76.4%
M-23.6%

Cohort Integrative Medicine Center

Silva et al.21 Brazil 1 43 F-100% Case report Home

Jafari et al.22 Iran 65 47.9 F-100% Randomized Controlled 
Clinical Trial

Cancer reference hospital

Rabow and Knish23 USA 883 65.6 F-54.1%
M-45.8%

Cross-sectional Cancer care center

Buck 
and Meghani24

USA 42 57.5 F-52%
M-48.

Cross-sectional -

Bai et al.25 USA 102 55.2 F-90%
M-100%

Cross-sectional Cancer hospital and Medical 
Center

Zavala et al.26 USA 86 -. M-100% Cross-sectional Support program

Ando et al.27 Japan 28 60 F-85.7%
M-14.3%

Non-randomized clinical 
trial

General Hospital

Visser, de Jager 
Meezenbroek and 
Garssen28

Netherlands 660 (S1*
59)

(S2 ** 59)

(S1*
F-78%
M-22%

S2**
F-73%
M-27%

S1 * cross-sectional
S2 ** longitudinal

Hospital and Institution of 
Radiotherapy

Mystakidou et al.29 Greece 82 63.3 F-42.7%
M-57.3%

Cross-sectional Hospital - Palliative Care Unit

Jagannathan and
Juvva30

India 80 - F-16.7%
M-83.3%

Cross-sectional Cancer Hospital - Ward

Furlan et al.31 Brazil 3 55 F-100% Cross-sectional Manoel Ribas Municipality - PR

Gielen, Bhatnagar 
and Chaturvedi32

India 300 - F-48.3% 
M-50.7%

Cross-sectional Hospital - Pain Clinic

*Study 1 **Study 2
USA = United States of America; F = Female; M = Male; PR = Paraná.
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instrument to measure spirituality was the Functional Assess-
ment of Chronic Illness Therapy - Spiritual Well-Being - FACI-
T-Sp22,25-27, and the numerical scale was used to assess pain20,27,32. 
A semi-structured interview was used to assess both spirituality 
and pain in three studies24,30,31 (Table 2).  
The relationship between spirituality and pain was significant in 
six studies. Nine studies21-23,25-28,31,32 showed that spirituality con-
tributes to the positive coping of pain. Only one29 sought cor-
relations between spirituality and pain, but without significant 
results. Three studies20,24,30 suggested that the profile of cancer 
patients with pain who seek spirituality is more related to social 
class and ethnicity (Table 3).
Due to the heterogeneity of the data, it was not possible to per-
form quantitative analyzes of the studies. Regarding the level of 
spirituality, greater spiritual well-being was associated with less 
pain intensity in three studies. The reduction in pain intensity 
measured quantitatively by the visual analog scale (VAS) was 
evidenced only in one study. The two experimental studies22,27 ai-
med at showing whether the type of spiritual strategy used would 

be effective in reducing pain intensity, pointing out that mind-
fulness and Spiritual Therapy programs, composed of meditation 
and relaxation, were strategies that promoted pain relief.
In this summary of the literature data on the relationship between 
spirituality and coping with pain in cancer patients, we sought 
to analyze spiritual strategies with evidence for pain management 
in this health condition. Few studies fill this gap, most of them 
with cross-sectional design and low to moderate methodological 
quality. However, most authors admit that positive spiritual stra-
tegies have a beneficial effect on pain control in cancer patients.

Table 2. Instruments and evaluation of the methodological quality of 
the included studies 

Authors Instruments Methodological 
evaluation

Pain Spirituality

Edman et 
al.20

Numeric scale Guiding ques-
tions

5/9 - moderate

Silva et al.21 Visual analog 
scale

Not used 3/8 - low

Jafari et al.22 QLQ-C30 FACIT - Sp 15/28 - 
moderate

Rabow 
and Knish23

Assessment 
System

Are You at 
Peace?

3/8 - low

Buck and 
Meghani24

Semi-structu-
red interview

2/8 - low

Bai et al.25 Brief Pain In-
ventory

FACIT - Sp 3/8 - low

Zavala et al.26 SF-12 FACIT - Sp 5/8 - moderate

Ando et al.27 Numeric scale FACIT - Sp 13/28 - low

Visser, 
by Jager 
Meezenbroek 
and Garssen28

Visual analog 
scale and  
QLQ-30

SAIL S1* 4/8 - 
moderate
S2** 5/9 - 
moderate

Mystakidou 
et al.29

BPI SIBS 4/8 - moderate

Jagannathan 
and Juvva30 

Semi-structu-
red interview

1/8 - low

Furlan et al.31 Semi-structu-
red interview

3/8 - low

Gielen, 
Bhatnagar 
and 
Chaturvedi32

Numeric scale Spirituality 
quest. Indian 
Palliative. 
Care Patients

5/8 - moderate 

*Study 1 **Study 2
SF-12 = Short-Form Health Survey; FACIT - Sp = Functional Assessment of 
Chronic Illness Therapy - Spiritual Well -Being; QLQ-30 = Quality of Life Ques-
tionnaire-C30; SAIL = Spiritual Attitude and Involvement List; SIBS = Spiritual 
Involvement and Beliefs Scale; BPI = Brief Pain Inventory.

Table 3 Description of the main findings of the studies identified in the 
systematic review

Authors Outcomes Spiritual strategies

Edman et al.20 Average pain was found 
more in cancer patients 
who sought spirituality 
than those who did not 
seek this care.

---

Silva et al.21 Spirituality was essential for 
the positive coping of pain.

Shared reading of 
the word of God (Bi-
ble), worship, and 
hymns of praise.

Jafari et al.22 Participation in a spiritual 
therapy program is asso-
ciated with better coping 
with pain.

Relaxation and me-
ditation, performed 
by spiritual healers.

Rabow 
and Knish23

High spiritual well-being 
helps in coping with pain.

Guidelines for spiri-
tual well-being.

Buck and 
Meghani24

The use of spirituality in co-
ping with pain is prevalent 
in African American and 
white ethnicities.

---

Bai et al.25 Spirituality is associated 
with better coping with pain.

---

Zavala et al.26 High levels of faith, com-
bined with a high sense of 
peace and meaning, have 
resulted in better coping 
with pain.

---

Ando et al.27 Spiritual well-being is asso-
ciated with coping with pain.

Meditation (mind-
fulness). 

Visser, 
de Jager 
Meezenbroek 
and Garssen28

Patients coped with pain 
through spirituality in a mo-
derate way.

---

Mystakidou et 
al.29

There was no correlation 
between spirituality and 
pain.

---

Jagannathan 
and Juvva30

The patients had a firm 
faith in the doctor, and the 
population with the lowest 
income used prayer and 
meditation strategies.

Prayer, meditation, 
and keeping faith in 
the doctor.

Furlan et al.31 Patients used spirituality to 
cope positively with pain.

Advice from mem-
bers and religious 
leaders and prayer.

Gielen, 
Bhatnagar and 
Chaturvedi32

Spirituality is a good mecha-
nism for coping with pain.

---
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resistance on the part of unbelieving patients or those belonging 
to a different faith system. Many dogmas can clash with one 
another. Therefore, spirituality should not be a synonym for reli-
gion42. Religion is dogmatic; however, aspects such as optimism, 
hope, resilience, acceptance, among others, are more related to 
high levels of spirituality. Higher levels of spirituality can be ob-
tained both in religious paths and in spiritual practices43,44.
Important spiritual strategies were revealed when exploring the 
relationship of coping with pain through spirituality, the main 
ones being meditation and relaxation techniques. Spiritual stra-
tegies are those activities that seek to strengthen the meaning of 
life, faith or existential components, peace with oneself, and with 
others45. Patients resort to different practices as needed. Howe-
ver, it is clear that mindfulness, meditation, and prayer are the 
most used to bring a feeling of comfort and strength46.
Meditation is an effective strategy in stressful situations, such as 
cancer diagnosis and treatment. Among the various techniques, 
mindfulness stands out, which seeks to concentrate on a refe-
rence point through breathing, movements, body sensations, or 
mantras47. A non-randomized clinical trial showed that the use 
of this meditation was a beneficial strategy to improve spiritual 
well-being and reducing the intensity of pain22. In addition to 
meditation itself, relaxation techniques have also been effecti-
ve in controlling pain in mastectomized women22. The lack of 
quantification of pain in that study creates an absence of eviden-
ce. For this reason, further studies should be conducted to pro-
vide the necessary support for the incorporation of this practice 
by health teams.
In one of the selected studies, cancer patients undergoing mas-
tectomy sought support from religious leaders and members31. 
In India, the lowest income population used firm faith in the 
doctor, praying, and meditation as a strategy to cope with pain 
while those with the highest income kept with conventional 
treatment with the use of drugs30. It is likely that personal belief 
in an external entity, be it the doctor or God, may favor self-re-
gulatory processes48.
Pain is a common physical symptom in cancer patients, which 
can go beyond the psychosocial dimension. Traditional treat-
ment consists of using analgesic and opioid drugs to relieve phy-
sical symptoms, although psychological conflicts are capable of 
interfering with pain control38. Pain intensity is greater in angui-
shed cancer patients when compared to those who trust in the 
future and God, corroborating that spirituality is a good mecha-
nism for coping with pain32.
In the case report analyzed21, whose goal was to present the in-
tegration of spiritual aspects to the health and disease process of 
a female patient with pancreatic cancer, evangelical and former 
“mãe de santo” (a religious leader of some African-Brazilian reli-
gions) for 27 years. She realized that the use of painkillers, toge-
ther with reading the Bible, prayer, and meditation, influenced 
the reduction of pain. The intensity was reduced from level seven 
to nine to level zero after follow-up. However, the pain returned 
influenced by the chronic nature of the disease and by the exis-
tence of spiritual and family conflicts, after spiritual assistance by 
a multidisciplinary team. Even so, the pain remained controlled 
and, later, the patient died calmly and peacefully. Although one 

Only three studies showed statistical differences between groups 
that use spiritual strategies and those that only adopt biomedical 
behaviors. The lack of homogeneity in the studies prevented the 
use of metanalysis for their assessment. However, most studies on 
the topic are still in the observation phase. It is necessary to move 
towards clinical trials that can test hypotheses in a controlled 
manner. The few findings, so far, point to promising results for 
the recommendation of its indication in health services in addi-
tion to religious institutions. Meditation practices and body re-
laxation techniques have been adopted with positive results9,27,33, 
even though they lack methodological standardization.
Social class and ethnicity seem to influence the choice of using 
spiritual strategies to cope with pain in this health condition. 
Afro-descendant groups have a rich culture of spiritual rites 
and practices24,34. However, the lack of education, socioecono-
mic factors, and the lack of other resources, such as the absen-
ce of more potent painkillers due to the high cost, lead these 
people to seek spiritual strategies as the only alternative. In any 
case, it is worth mentioning that the lack of alternatives can 
lead people with cancer pain to find an effective resource to 
deal with the problem.
Spiritual strategies, such as meditation and relaxation practices, 
are increasingly common in contemporary health systems. Ho-
wever, people with less education and unfavorable socioecono-
mic conditions are unaware of these types of services30,35. It is 
known that spiritual practice is related to physiological respon-
ses in the hypothalamic-pituitary-adrenal axis, by reducing the 
adrenocorticotrophic hormone and cortisol, and consequently 
reducing stress, which may be related to pain36.
The choice to use a spiritual activity is very personal and is 
related to the system of beliefs, values, customs, behaviors, and 
sociocultural attitudes37. When comparing cancer patients who 
sought integrative medicine and the inclusion of spiritual prac-
tices as part of the treatment with those who did not want this 
aspect of care, it was found that patients who sought the service 
for spiritual reasons had more pain, depression, and stress than 
the other group20. It is possible that, while pain is at the limit 
of control with other approaches, spirituality is disregarded, 
only entering the list of choices when the situation is already 
out of control.
The advanced clinical stage in cancer causes spiritual conflicts38, 
which naturally leads to the search for spirituality to alleviate this 
feeling and improve the quality of life39. Spiritual coping strate-
gies have been identified as beneficial for people in pain, being 
associated with greater tolerance, better mood, and well-being40. 
The findings of the present study confirm the hypothesis that 
spiritual practices are linked to the search for solutions when 
ill, in an attempt to relieve the suffering created by the disease, 
which may be based on their beliefs, regardless of religion; they 
consider that these strategies are of daily use, such as going to 
church, relying on family and friends, praying, reading the Bible, 
among others41.
Unfortunately, many studies that address the topic have a typical 
conflict of interest of being carried out by practitioners and lea-
ders of a specific religion or philosophy. Reading religious texts 
on the “word of God” or specific hymns and cults can create 
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case study does not contribute with evidence, they are important 
as initial exploratory studies that can point the way to prospec-
tive studies. Nonetheless, this case represents another confirma-
tion of the impact of spirituality on cancer patients’ pain.
The important limitation pointed out in the present review is 
directed to the low amount of scientific studies on the theme 
involving spirituality and pain in cancer patients. Moreover, the 
methodological quality of most studies was considered low. Ho-
wever, it is worth mentioning that the review strictly followed 
the current recommendations for the preparation of systematic 
reviews, which supports the robustness of the results. It is im-
portant to carry out new studies with experimental design and 
representative samples to investigate the effect of spirituality on 
cancer patients’ pain.

CONCLUSION

The present study expanded the knowledge about the rela-
tionship between spirituality and pain treatment in cancer pa-
tients, encouraging patients, health professionals, caregivers, and 
family members to adopt spiritual strategies. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Musculoskeletal symp-
toms are considered one of the major health problems among 
police officers. However, no study has synthesized the frequency 
of these disorders in different parts of the body in this popula-
tion. The study aimed to describe the frequency of musculos-
keletal symptoms in different body regions of the police officers. 
CONTENTS: A search was conducted in the electronic databa-
ses Pubmed/Medline, Web of Science, LILACS, and Scielo, as 
well as a manual search in the references of the articles. Ten of 
the 4025 possible studies found were included, which reported 
different types of musculoskeletal symptoms frequency in diffe-
rent body regions and periods. The frequency of musculoskeletal 
symptoms within 12 months ranged from 42-52% for the lower 
back, 34-43% for the knees, 7-32% for the shoulders, 7-27% 
for the wrists/hands/fingers, 29-42% for the neck, 18-28% for 
ankle/foot, 8-10% for elbow, 22-45% for upper back and 12-
18% for hip/thigh. 
CONCLUSION: The frequency of musculoskeletal symptoms 
in police officers was high, especially in the lumbar, dorsal, knee, 
neck, and shoulder regions. Preventive measures such as physical 
activity and ergonomic adaptations to reduce these symptoms in 
this population are necessary.
Keywords: Epidemiology, Pain, Police, Prevalence.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Os sintomas musculoes-
queléticos são considerados um dos maiores problemas de saúde 
entre policiais, porém nenhum estudo sintetizou a frequência 
desses distúrbios em diferentes partes do corpo nessa população. 
O objetivo deste estudo foi descrever a frequência dos sintomas 
musculoesqueléticos nas diferentes regiões do corpo de policiais. 
CONTEÚDO: Foi conduzida uma busca nas bases eletrônicas 
Pubmed/Medline, Web of Science, LILACS e Scielo, bem como 
busca manual nas referências dos artigos. Foram incluídos 10 
dos 4.025 possíveis estudos encontrados, os quais reportaram di-
versos tipos de frequência de sintomas musculoesqueléticos em 
diferentes regiões do corpo e períodos. A frequência de sintomas 
musculoesqueléticos no período de 12 meses variou entre 42-
52% para região lombar, 34-43% para joelhos, 7-32% para om-
bros, 7-27% para punhos/mãos/dedos, 29-42% para pescoço, 
18-28% para tornozelo/pé, 8-10% para cotovelo, 22-45% para 
parte superior das costas e 12-18% para quadril/coxa. 
CONCLUSÃO: A frequência de sintomas musculoesqueléticos 
em policiais foi alta, principalmente nas regiões lombares, dor-
sais, joelhos, pescoço e ombros. Devem ser realizadas medidas 
preventivas, tais como atividades físicas e adaptações ergonômi-
cas, visando a redução desses sintomas nessa população.
Descritores: Dor, Epidemiologia, Polícia, Prevalência.

INTRODUCTION

Musculoskeletal diseases are one of the major health problems 
related to work in different professions1,2, among which, the 
police activity stands out due to their physically demanding 
character3,4. The activities commonly performed by most poli-
ce officers require that they remain in uncomfortable static or 
repetitive positions, such as sitting in police vehicles3,5, as well as 
using personal protective equipment such as duty belts, weapons 
and ballistic vest which generates high physical overload5,6 that 
could put them at risk of developing musculoskeletal symptoms 
(MSS)3,7,8, with higher prevalence in the lower back3,9.
The high prevalence of MSS related to the police work can 
lead to absenteeism, decrease in productivity, overburdening 
other police officers, decreasing the population’s security, and 
increasing costs for the treatment and rehabilitation of po-
lice officers on leave of absence10. Approximately 18.5% of 
sick pay and disability retirement reported in Brazil in 2014 
were caused by musculoskeletal diseases, which significantly 
impacted the country’s socioeconomic profile, with spending 

DOI 10.5935/2595-0118.20200034

REVIEW ARTICLE



165

Frequency of musculoskeletal symptoms among 
police officers: systematic review

BrJP. São Paulo, 2020 apr-jun;3(2):164-9

reaching 534.5 million reais11. In addition, studies with Bra-
zilian police officers have reported a prevalence of low back 
pain around 41.5-51.5%9,12.
Although some studies have reported the prevalence rates of 
MSS among police from different countries, there is no review 
study systematizing such findings. The results of this review will 
help authorities linked to public health and security to unders-
tand the problem, with the allocation of necessary resources for 
the prevention and rehabilitation practices of police officers with 
MSS. This study aimed to summarize the frequency of MSS 
among police officers.

CONTENTS

The review and writing process for this article was carried out 
following the guidelines of the Preferred Reporting Items for 
Systematic Review and Meta-Analyzes (PRISMA)13.
The articles were searched in Pubmed/Medline, Web of Science, 
LILACS, and Scielo databases. The definition of the keywords 
was based on the Medical Subject Headings (MeSH) system, 
covering the following specific terms referring to the frequency 
of symptoms or musculoskeletal disorders in the different body 
regions of the police officers: “prevalence”, “incidence”, “mus-
culoskeletal”, “disorder”, “symptom”, “disease”, “discomfort”, 
“complaint”, “trauma disorder”, “musculoskeletal injury”, “po-
lice”, “law enforcement”. The logical operators AND/OR were 
used with no additional filters.

Inclusion and exclusion criteria 
The inclusion criteria were studies in Portuguese, English, and 
Spanish, with a randomized, quasi-experimental, cross-sectio-
nal, or case-control design that reported the prevalence of MSS 

in police populations. The exclusion criteria are described in 
table 1.
The search process for the articles ended in November 2018. 
After the selection in the databases, articles in duplicate were 
excluded. All articles were input in a library of a specific software 
to store bibliographic references (Zotero®, Center for History and 
New Media at George Mason University, USA). 
For the final selection of articles, three more steps were followed. 
In the first moment, the titles of the articles were read with the 
exclusion of those that did not meet the established criteria. In 
the second stage, the abstracts of the articles were read, and those 
that met the inclusion criteria were selected, and those that did 
not have sufficient information to make a decision on inclusion 
or exclusion. Finally, in the third stage, the selected articles were 
analyzed in full, remaining only those that met the inclusion cri-
teria. At this stage, the references of the eligible articles were also 
analyzed in an attempt to find new references for the review, whi-
ch might not have been found during the process. All stages were 
conducted independently by two reviewers, in order to avoid any 
bias in the selection of the manuscripts. At each stage, the revie-
wers compared the articles, and when faced with a divergence, 
they read again for the final decision. If the divergence remained, 
a third evaluator was consulted. 
Data on authorship, year of publication, study design, sample 
description, sample size, measurement instrument, as well as the 
main prevalence results of any MSS were extracted.

Selection of the studies
The searches in the databases identified 4023 possible studies re-
lated to the investigated topic, and 502 were excluded because 
they were duplicated. After reading the titles and abstracts, 3490 
articles were excluded because they did not meet the previously 
defined criteria. Thirty-one articles remained for the reading of 
the full text. After analyzing the articles in full, seven studies were 
excluded because they had no relation with the analyzed topic, 13 
because they did not present frequency values, one for evaluating 
a non-police population, and yet, it was not possible to access two 
studies. Finally, two studies were identified through searches in the 
references, totaling ten studies included in this review (Figure 1).

Characteristics of the studies
Five studies were conducted in Brazil, three in Canada, one in 
Sweden and one in the United Kingdom. Eight studies had a 
sample equal to or greater than 100 individuals, and seven 
evaluated people of both genders. Seven studies were conduc-
ted after the year 2000, six as of 2015. All were characterized as 
observational studies based on a cross-sectional design. Pain as-
sessment was performed using questionnaires, being the Nordic 
Musculoskeletal Questionnaire (NMQ)14, the most used.
The ten studies that analyzed the frequency of MSS in police 
officers had different characteristics concerning the body regions, 
the moments, and periods investigated. Three presented the pre-
valence of symptoms in the last seven days and/or 12 months in 
the low back; knees; dorsal region; shoulders; wrists, hands and 
fingers; neck; ankles and feet; hips and thighs; elbows; forear-
ms. One study showed the frequency of chronic musculoskeletal 

Table 1. Exclusion criteria of the studies

Exclusion code 
(EX)

Notes

Ex1. Non-original stu-
dies

Reviews and other secondary research 
(for example, results of conference pro-
ceedings).

Ex2. Non-police popu-
lation

Studies that evaluated exclusively other 
populations (for example, firefighters, 
military personnel, prison officers), other 
than police.

Ex3. With no frequency 
measurements

Studies that did not show the frequency 
of musculoskeletal disorders in one or 
more parts of the body.

Ex4. Lack of relation-
ship with the subject of 
the study 

Studies that did not measure the fre-
quency of MSS.

Ex5. Symptoms repor-
ted during courses

Studies that reported MSS in police of-
ficers while participating in police cours-
es, as they do not reflect the daily police 
work.

Ex6. Other languages Studies not written in English, Spanish, 
or Portuguese.

Ex7. Animal studies Animal studies

MSS = musculoskeletal symptoms.
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pain in the last three months in four regions of the body: upper 
back or neck; lower back; shoulders or arms; hips, legs, knees or 
feet. Two studies showed the frequency of pain, specifically in the 
back region. One study showed the frequency of low back pain 
before and after a work shift. One study showed the frequency of 
MSS reported or treated in the last year by the civil and military 
police. Table 2 shows the characteristics of the studies included 
in the review, describing the place where they were conducted, 
the characterization of the sample, the data collection instru-
ments, and the main findings.
The analysis of the MSS frequency in different anatomical re-
gions in the last seven days and/or 12 months showed that the 
most affected areas by discomfort are the lumbar region, dorsal 
region, neck and knees9,12,18. In the seven-day period, the fre-
quency of discomfort varied between 25.2-26.8% in the lumbar 
region, 14.9-19.5% in the knees, 12.2-16.4% in the dorsal re-
gion, 14.5 -17.1% on the shoulders, 9.5-17.1% on wrists, hands 
and fingers, 12.2-14.5% on the neck, 4.9-13% on ankles and 
feet, 7.3- 9.9% on hips and thighs, 9-5.3% on the elbows and 
4.9-5.0% on the forearms9,12. In the 12-month period, the fre-
quency varied between 41.5-51.5% in the lumbar region, 34.4-
43% in the knees, 22-45% in the dorsal region, 29-41.5% in 
the neck, 7-32.4% on the shoulders, 18-28.2% on ankles and 
feet, 7-26.8% on wrists, hands and fingers, 12.2-18.3% on hips 
and thighs, 7.3-11.5% forearms and 8-9.8% in the elbows9,12,18. 
Investigating the anatomical regions and the different periods, a 
study3 observed frequency values of discomfort in the last three 
months of 43.2% in the lower back, 38.0% in the hips, legs, 
knees or feet, 33.7% in the upper back or neck and 25.5% in the 
shoulders or arms.

Figure 1. Flowchart of the procedures to select the studies included 
in this systematic review
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Table 2. Characteristics and results of the studies included in the review

Authors Location Characterization of
the sample

Design and measurement instru-
ment

Main results

Finkelstein15 Ontario, 
Canada.

346 men Cross-sectional design.
A proprietary questionnaire in-
cluding questions about back 
pain (Do you have problems with 
back pain?), personal habits 
(including smoking and alcohol 
consumption), and parenting.

33% of police officers reported having problems 
with back pain.

Brown et 
al.16

Ontario, 
Canada.

805 police officers 
(716 men and 89 wo-
men)

Cross-sectional design.
A proprietary questionnaire in-
cluding questions about low 
back pain.

Prevalence of chronic back pain 54,9%
Leave of absence in the last year: 24.7% (of those 
who reported suffering from chronic low back pain) 

Gyi and 
Porter8

United 
Kingdom

80 traffic cops (79 
men and 1 woman; 
a g e = 3 7 . 6 5 ± 7 . 7 
years)
91 general ser-
vice officers (87 
men and 4 women; 
age=36.8±9.1 years)

Cross-sectional design.
Nordic Musculoskeletal Ques-
tionnaire (NMQ).

Prevalence of low back problems for more than 
eight days in the last 12 months: traffic cops = 
29%; general service 15% 

Minayo, 
Assis and
Oliveira17

Rio de 
Janeiro, Brazil

2566 (both the gen-
ders)

A proprietary questionnaire with 
questions about health problems 
presented or treated in the last 
year.

Pain in the neck, back and spine:
civil police = 42%; military police = 38.8%; joint 
sprain or dislocation: civil police = 18.3%; military 
police = 23.8%; another muscle or tendon pro-
blem: civil police = 17.0%; military police = 18.5% 

Continue...
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Table 2. Characteristics and results of the studies included in the review – continuation

Authors Location Characterization of
the sample

Design and measurement instru-
ment

Main results

Trindade et 
al.12

Araçatuba, 
SP, Brazil

262 military police 
officers (216 men 
and 46 women; age 
37±7.2 years)

Cross-sectional design.
NMQ and questionnaire with in-
formation on absenteeism.

Prevalence of symptoms in the last 12 months: lum-
bar region 51.5%; dorsal region 45%; neck 36.3%; 
knee 34.3%; shoulder 32.4%; ankle 28.2%; wrists, 
hands and fingers 23.3%; hips and thighs 18.3%; 
forearm 11.5%; elbow 8%
Prevalence of symptoms in the last 7 days: 
lumbar region 25.2%; dorsal region 16.4%; knee 
14.9%; neck 14.5%; shoulder 14.5%; ankle and 
feet 13%; hips and thighs 9.9%; wrists, hands and 
fingers 9.5%; elbow 5.3%; forearm 5.0%
Prevalence of sick leave due to musculoskeletal 
disorders was 35.3% for police officers in admi-
nistrative functions and 23.5% in operational func-
tions.

Douma, 
Cote and
Lacasse10

Quebec, 
Canada

3589 police officers
(68% men and 32% 
women)

Cross-sectional design.
NMQ and questionnaire with in-
formation on absenteeism. Ad-
ditional questions on self-repor-
ted low back pain symptoms for 
more than three months (chro-
nic).

Back pain: sometime in life: 91.5%; in the last 12 
months: 67.7%; chronic low back pain: 28.7%

Marins and 
Del Vecchio9

Pelotas, RS,
Brazil

41 federal highway 
police officers
Age=40.5±6.3 years

Cross-sectional design.
NMQ and questionnaire with in-
formation on absenteeism. 

Prevalence of symptoms in the last 12 mon-
ths: lumbar region 41.5%; knees 41.5%; neck 
41.5%; shoulders 29.3%; wrists, hands, fingers 
26.8%; dorsal region 22.0%; ankles and feet 
19.5%; hips and thighs 12.2%; elbows 9.8%; 
7.3% forearm.
Prevalence of symptoms in the last seven days: 
lumbar region 26.8%; knees 19.5%; shoulders 
17.1%; wrists, hands, fingers 17.1%; neck 12.2%; 
dorsal region 12.2%; hips and thighs 7.3%; fo-
rearm 4.9%; ankles and feet 4.9%; elbows 4.9%
Leave of absence in the last year: shoulders 9.8%; 
neck 2.4%; wrists, hands and fingers 4.9%; dorsal 
region 4.9%; forearm 2.4%; lumbar region 14.6%; 
knees 22%; ankles and feet 9.8%; 7.3% elbows; 
hips and thighs 7.3%

Brage et 
al.24

Pernambuco, 
PE, Brazil

28 officers of the mo-
torcycle patrol group
(27 men and 1 wo-
man; age=34±5 
years)

Cross-sectional design.
NMQ and visual analog pain 
scale

Prevalence of symptoms in the last 12 months: 
neck 29%; shoulder 7%; dorsal region 36%; wrist 
and hands 7%; lumbar region 50%; hip and thigh 
14%; knees 43%; ankle and feet 18%

Cardoso et 
al.19

Nova Cruz, 
RN, Brazil

97 military police of-
ficers
(age=39.3±5.3 years)

Cross-sectional design.
A proprietary questionnaire 
using the Oswestry Disability 
Index, Numerical pain classifica-
tion scale, with 10 points.

Prevalence of low back pain before a work shift: 
58.8%
Prevalence of low back pain after a work shift: 
89.7%
Besides, it was observed that the intensity of 
low back pain after the work shift was statisti-
cally higher than before the work shift (before: 
2.00±2.12; after 4.34±2.51; p<0.001; paired t-test).

Larsen et 
al.3

Sweden 4114 police officers 
analyzed (3028 men 
and 1063 women; 23 
losses)

Cross-sectional design.
A proprietary online question-
naire, self-administered, inclu-
ding questions about muscu-
loskeletal pain. Each item was 
evaluated with the question: 
“Over the past three months, 
did you feel pain in [region] af-
ter work…?” The alternative 
answers were in a 5-point scale 
(1=none/rarely, 2=a few days a 
month, 3=1 day a week, 4=a few 
days a week or 5=every day).

Prevalence of musculoskeletal pain in the last three 
months: without pain 37.3%; pain in a single site 
19.7%; pain in several sites 41.3%.
Leave of absence 1.7%, the prevalence of muscu-
loskeletal pain in the four sites of the body:
Upper back or neck 33.7%; lower back 43.2%; 
shoulders or arms 25.5%; hips, legs, knees or feet 
38.0%
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worldwide to evaluate musculoskeletal symptoms, as well as in 
combination with an ergonomic approach in different occupa-
tional groups21. One study described that the use of the instru-
ment could be recommended due to its practicality and speed of 
completion, particularly in epidemiological studies, in which the 
feasibility of applying it in large samples is often the criterion for 
choosing the method to be used14. 
Although 10 articles were included, the heterogeneity of the pe-
riods analyzed and the difference in the definitions of the cases 
prevented the inclusion of a frequency meta-analysis. Collecti-
vely analyzing the findings of the selected studies, it was obser-
ved that police officers suffer from MSS predominantly in the 
lumbar, knees, and dorsal regions3,9,10,12,15,17-19. Besides, according 
to studies that investigated the prevalence of MSS in several ana-
tomical regions, it is noteworthy that the neck and shoulders are 
also among the main sites with symptoms of discomfort mentio-
ned by the police officers3,9,12,18.
The high frequency of discomfort symptoms in the lower back, 
dorsal, knees, neck, and shoulder regions may be associated with 
several factors related to the police officers’ duties. For instance, 
the overload due to the inherent activities of the profession that 
require extreme physical demand during some working periods, 
such as running, jumping, fighting to handcuff someone who re-
sists the arrest4. Additionally, it is important to mention the over-
load of the personal protective equipment used by these officers, 
such as, for example, ballistic vest, lethal and non-lethal wea-
pons, which add a physical overload of approximately 10kg6,22. 
Also, inadequate postures during several working hours in the 
sitting position, for those officers in administrative functions or 
driving cars or motorcycles8. 
It is important to note that musculoskeletal disorders can evolve 
to even more severe problems, such as absenteeism, and, thus, 
influence the work activity and job performance, as well as nega-
tively impact the economic and social aspects23. The prevalence 
of leave of absence due to musculoskeletal disorders was 35.3% 
for police officers in administrative functions and 23.5% in ope-
rational functions12. A study showed that the federal highway 
patrol officers reported absenteeism in the last year due to MSS 
in the knee and lumbar regions, respectively, in the order of 22 
and 14.6%9. 
In order to avoid absenteeism, studies have investigated the ef-
fect of physical exercise programs in the prevention or treatment 
of MSS in the public security professionals24,25. Thus, a study24 
that conducted a randomized controlled clinical trial with the 
helicopter pilots of the US Air Force, in which the intervention 
group had a 12-week muscle strengthening training of the cen-
tral body, showed a reduction in the symptoms of low back pain 
and disability at the end of the study period. Another study25 
concluded that a supervised exercise program in the workplace 
was safe and effective in improving the muscle endurance of the 
lower back and the core in firefighters, helping to prevent future 
pain in the lower back. Therefore, police institutions should con-
sider investing in physical exercise programs to prevent leave of 
absence due to these disorders.
Despite the methodological care observed in carrying out the 
present study, some limitations must be described. First, by 

Regarding specifically to back pain, another study10 found that 
91.5% of the sample had back pain at some time in their life, 
67.7% in the last 12 months, and 28.7% had chronic low back 
pain. Another survey with Canadian police officers16 found a fre-
quency of 54.9% of chronic low back pain. Another study repor-
ted that 33% of police officers reported problems with back pain15. 
Study19 identified low back pain frequency values of 58.8% be-
fore a work shift and 89.7% after a work shift. Another study17 
investigating the frequency of MSS in civil and military police 
officers in the last year showed symptoms related to pain in the 
neck, back and spine (civil officers = 42%; military officers = 
38.8%), torsion or joint dislocation (civil officers) = 18.3%; mi-
litary officers = 23.8%) and other muscle or tendon problems 
(civil officers = 17.0%; military officers = 18.5%). A study8 com-
paring different occupations observed a frequency of low back 
problems for more than eight days in the last 12 months in 29% 
of traffic cops and 15% in general services officers.
This is the first systematic review that synthesized the results of 
studies that investigated the frequency of MSS in police officers. 
Although it is an occupation in all parts of the world, with a sig-
nificant number of workers, few specific studies on their muscu-
loskeletal health have been found in the literature, despite police 
officers being constantly exposed to numerous risk factors for 
the development of work-related musculoskeletal disorders18, as 
demonstrated by the study10 in which the presence of chronic 
low back pain was related to working time. 
Eight of the ten studies that comprised the review were conduc-
ted in the American continent, five in Brazil. The organization 
of the police work and the dynamics of violence are factors that 
not only compromise the country’s economy but also affect the 
health of citizens, placing the police officer at the center of a 
combination of forces, demanding constant combat, which is 
also fought with the precariousness of their work that can en-
danger their physical and mental health20. Perhaps, due to the 
importance of the work of these professionals in a country where 
violence has been increasing, associated with the reduction in 
headcount in the field, the number of researches about these pro-
fessionals has shown to be higher in Brazil.
The cross-sectional design was used in all investigative studies of 
the review. The speed and low cost presented by the cross-sec-
tional design when compared to other epidemiological designs 
were important factors for its choice. However, an important 
limitation, which is the possibility of reverse causality, must be 
remembered. In the specific case of this study, such bias does not 
affect its results since the investigation focused exclusively on the 
location and frequency of pain in each anatomical site.
All studies were conducted using questionnaires, used in popu-
lational surveys, due to their practicality, lower financial cost, 
and collection time. However, the reliability of the questionnaire 
depends on the probability of being in accordance with the gold 
standard, accuracy. 
The NMQ was the most used to collect the site and frequency 
of MMS among police officers, which facilitates the comparison, 
even if the versions used are those validated for the countries 
in which they were applied. This questionnaire is validated in 
different languages and with different populations. It is used 
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presenting police populations from different countries, as well 
as police institutions and, therefore, work tasks with different 
characteristics such as police officers in the administrative sec-
tor and motorcyclists, and by the definitions of MSS cases, the 
frequencies found must be analyzed with caution. Also, because 
most studies adopted self-reported reports of pain and its fre-
quency, and without validated medical tests, the frequency may 
have been underestimated due to memory bias, especially those 
related to longer periods.

CONCLUSION

The studies analyzed showed that the most affected areas by 
symptoms of musculoskeletal discomfort among police officers 
are the lumbar, dorsal, knee, and neck regions. There is a need for 
further studies evaluating the risk factors associated with MSS 
related to the police work, as well as controlled clinical trials with 
physical exercise programs to reduce the functional disability and 
intensity of the most prevalent MSS in this population.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The greater trochante-
ric pain syndrome is a painful condition that involves changes 
in the gluteus medius and gluteus minimus, which can interfere 
with the performance of functional tasks. The study aimed to 
analyze the conservative treatment strategies for pain manage-
ment, the instruments, and provocative tests used in the evalua-
tion of this syndrome. 
CONTENTS: A systematic search for articles published in in-
dexed journals in the Medline, Scielo, PEDro, Cochrane Library, 
VHL Regional Portal, ScienceDirect database was conducted, 
using AND and OR Boolean operators for the primary “Gluteal 
tendinopathy” crossing with the secondary descriptors “AND 
conservative treatment; AND rehabilitation; AND physiothe-
rapy; AND management; AND physiotherapy treatment; OR 
greater trochanteric pain; OR trochanteric syndrome”, in En-
glish and Portuguese, from 2014 to 2019. The primary outcome 
aimed to identify the conservative treatment and/or combined 
for pain management, and the secondary outcome aimed to 
outline the instruments and tests to assess the greater trochan-
teric pain syndrome.  
CONCLUSION: Given the lack of studies and the difficulty of 
consensus among authors, it was not possible to reach conclu-
sions about the efficacy of the protocols.
Keywords: Conservative treatment, Femur, Pain, Physical the-
rapy, Rehabilitation.

Evaluation and physiotherapeutic management of the greater major 
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A síndrome da dor trocan-
térica maior é um quadro doloroso com alterações nos glúteos 
médio e mínimo, podendo interferir no desempenho de tarefas 
funcionais. O objetivo foi analisar as estratégias do tratamento 
conservador para o manejo da dor, e os instrumentos e testes 
provocativos para a avaliação dessa síndrome.
CONTEÚDO: Foi realizada busca sistemática por artigos publi-
cados em revistas indexadas nas bases de dados Medline, Scielo, 
PEDro, Cochrane Library, Portal Regional da BVS, ScienceDirect, 
utilizando operadores booleanos AND e OR, para o descritor 
primário “Gluteal tendinopathy” cruzando com os descritores 
secundários “AND conservative treatment; AND rehabilitation; 
AND physiotherapy; AND management; AND physiotherapy 
treatment; OR greater trochanteric pain; OR trochanteric syn-
drome”, em inglês e português, de 2014 a 2019. O desfecho 
primário visou identificar o tratamento conservador e/ou combi-
nados no manejo da dor, e o desfecho secundário visou delinear 
os instrumentos e testes para a avaliação da síndrome da dor tro-
cantérica maior. 
CONCLUSÃO: A escassez de estudos e a dificuldade de consen-
so entre autores, inviabilizou conclusões acerca da eficácia dos 
protocolos.  
Descritores: Dor, Fêmur, Fisioterapia, Reabilitação, Tratamento 
conservador. 

INTRODUCTION

The greater trochanteric pain syndrome (GTPS), known as tro-
chanteric bursitis or gluteal tendinopathy, is a condition charac-
terized by pain in the greater trochanter of the hip or in un-
derlying areas with local sensitivity, with changes in the tendons 
of the gluteus medius and minimus muscles, which can also re-
sult in the distension of the trochanteric bursa. This is a disabling 
condition with severe functional limitations, with an impact on 
the quality of life, impairing daily life and working activities1-7.
Pain in the greater trochanter or adjacent areas can be intermit-
tent or continuous, occurring in daily activities, such as walking, 
climbing stairs, sitting, standing, or lying in the lateral decubi-
tus. The prevalence is 10 to 25% in the general population, af-
fecting both genders, with an emphasis on women over 40 years 
old. Despite the higher occurrence in sedentary women, athletes 
are also affected by this clinical condition, more specifically in 
the running modality6-10.
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The high incidence in women is possibly related to the levels of 
female sex hormones since estrogen reduces the production of 
collagen and influences the thickness and quality of the tendon. 
These changes can make it thicker, vulnerable to tendon disor-
ders, and the chance of ruptures, in runner athletes, presumably, 
due to inadequate training and techniques11,12. 
With a multifactorial etiology, the exact mechanisms are known. 
It is plausible that the cause is the friction of the greater trochan-
ter with the iliotibial band (ITB), causing repetitive microtrau-
ma in the gluteal tendons that generate local inflammation, ten-
don degeneration, and tension increase on the ITB. In women, 
factors such as the morphology of the pelvis; greater trochanteric 
displacement, diaphysis of the neck of the lower femur, smaller 
insertion of the gluteus medius in the femur, causing mechanical 
disadvantage; enlarged pelvis, coxa vara, spinal changes; changes 
in the intensity and duration of physical activity, can be identi-
fied as causal or aggravating8,10,12-14.
In athletes, factors include asymmetrical wear on shoes, running 
on uneven and rigid surfaces, inadequate training, and weakness 
of the hip abductors. On the other hand, when the hip adopts 
higher levels of flexion that can modify the tension on the ilio-
tibial band through the connection between the iliotibial band, 
gluteal and lumbodorsal fasciae, it can cause compression of the 
gluteal tendons and recurrent painful symptoms15,16.
Physiotherapists need scientific support for clinical practice, as 
the evidence in the scientific literature is still incipient about the 
usual tools for early clinical diagnosis and the necessary strategies 
for rehabilitation actions in proper management. This review 
article aims to answer the question: “what are the usual provo-
cative tests for early diagnosis and the conservative intervention 
strategies used in the management of pain and functionality in 
GTPS”? In the analysis of the guidelines for physical therapy in 
pain management and functionality, the primary outcome aimed 
at outlining the conservative treatment strategies with isolated 
intervention techniques associated with the use of drugs or other 
non-surgical approaches, indicated based on the available scien-
tific evidence, whereas the secondary outcome aimed to relate 
the instruments or tests used in the early clinical evaluation, rele-
vant to the diagnosis and consistent guidelines for the treatment 
of GTPS. 
This study aimed to evaluate the different researches on the as-
sessment and physiotherapeutic management of the greater tro-
chanteric pain syndrome so that they become evidence-based 
practical initiatives17,18.

CONTENTS

A systematic search was performed for articles published in jour-
nals indexed in the Medline, Scielo, PEDro, Cochrane Library, 
Portal Regional da BVS, and ScienceDirect databases, using 
the Boolean operators AND and OR, for the primary keyword 
“Gluteal tendinopathy” intersecting with secondary descriptors 
“AND conservative treatment; AND rehabilitation; AND phy-
siotherapy; AND management; AND physiotherapy treatment; 
OR greater trochanteric pain; OR trochanteric syndrome”, in 
English and Portuguese, between 2014 and 2019.

Theses and dissertations that exclusively addressed the use of 
invasive and surgical methods, imaging-guided procedures and 
endoscopy results were excluded. Studies published in annals of 
events; studies available in other languages not defined in the 
mentioned criteria were ineligible. 
Randomized clinical trials, studies conducted only in humans, 
presenting outcomes aimed at conservative treatment with iso-
lated intervention techniques, combined treatment with con-
servative interventions associated with the use of drugs or other 
non-surgical approaches and assessment tools useful for clinical 
diagnosis with provocative tests and assessment instruments in 
GTPS were included.
Initially, the title and abstracts of 213 articles were analyzed, 
excluding articles in duplicate or those that did not meet the 
inclusion criteria. After the critical reading of the title/abstract, 
23 articles eligible for the study were selected, and after the full 
reading of the remaining articles, four were selected that met all 
the prerequisites (Figure 1).
An analytical framework was designed to outline the treatments 
established, consisting of the identification of authors, interven-
tion protocol, duration, predominant modality, and outcomes, 
following the PRISMA criteria. 
The survey was conducted from July 2018 to May 2019. The 
data were collected and analyzed by one single evaluator. The 
Cochrane tool was used to assess the risk of bias in the articles in 
relation to the seven domains: generation of random sequence, 
blinding of allocation, reporting of the selective outcome, blin-

Full reading of the articles and 
inclusion of those coherent with 
the outcomes and criteria (n=4) 

Reading of the articles potentially eligible 
for the study (n=23), excluding 19 articles 

that did not contemplate rehabilitation.

Redistribution to new reading of 
the abstracts of the remaining 
articles (n=82), excluding 59 

for using treatment techniques 
exclusively with injectable drugs 

or surgical procedures.

83 articles 
removed for 
not meeting 

the established 
timeframe and 

languages

48 articles 
removed due 
to duplicity in 
the database 

Identification

Screening

Eligibility

Articles included

Records identified by search  
in the database using 
predefined keywords.

(n=213)

Figure 1. Article selection process
Source: Research data, 2019.
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ding participants and professionals, blinding outcome evaluators 
and incomplete outcomes.
Regarding the sensitivity and reliability analysis of the orthope-
dic tests mentioned in the articles or with equivalent nomencla-
tures, the information used is from the articles. When specific 
data were not presented, the collection of evidence-based ortho-
pedic tests was used19, to establish the usability criteria.
The analytical framework was designed to outline the provocati-
ve instruments mentioned in the articles and the evaluation tests 
used, outlined as follows: authors, evaluation instruments, pro-
vocative tests, sensitivity (SE), reliability (CO), specificity (ES).

RESULTS

The GTPS treatment can be conservative, rehabilitation, and 
pharmacological or surgical. As conservative, it was considered 
non-invasive strategies for pain management, changes in the 
behavior of daily activities, muscle strengthening of spine and 
lumbopelvic stabilizers, hip abductors, and gluteus16,20,21. The 
main focus in rehabilitation is to minimize the compressive load 
on the greater trochanter and to educate on how to curb the acti-
vities that intensify pain since the position of excessive adduction 
of the hip generates compression in the gluteal tendons. 
The pharmacological treatment can act as an adjunct with 
corticosteroids, local anesthetics, and local or systemic non-s-
teroidal anti-inflammatory drugs3,6,10. The surgical treatment 
requires invasive procedures such as bursectomy, release and 
refixation, repair or reconstruction of the gluteal tendon, and 
trochanteric osteotomy, being recommended only for cases 
considered more severe and chronic when the conservative 
treatment is not successful.
The approach of the conservative treatment, only rehabilitation 
and/or combined (rehabilitation associated with drugs), for the 
management of the GTPS pain, was established as a priority in 
the articles. 
Recent studies2,16,22,23 pointed out that rehabilitation strategies 
must include muscle strengthening for abductors, extensors, 
and external rotators of the hip, which have been shown to be 
effective in improving the functional capacity, favoring pain 
relief, and exercise programs aimed at using concentric and ec-

centric loads are encouraged6,10. In the acute phase, use cryo-
therapy on the injured area and recommend a home exercise 
program that includes the stretching of the iliotibial band, the 
piriformis muscle, the tensor fasciae latae, knee extensors, hip 
flexors and rotators2,6,11.
These approaches need to be further explored in new studies. 
Although GTPS is a highly limiting and disabling condition, 
significantly affecting the quality of life, there is still little evi-
dence related to pain management with conservative treatment. 
Likewise, the combined treatment, integrating conservative in-
terventions associated with the use of drugs or other non-surgical 
approaches, is considered a beneficial resource for the manage-
ment of the GTPS pain (Table 1).
Regarding the conservative treatment, there were significant im-
provements within the group in the measurements of pain and 
function both for the Globe group (exercise program Gluteal 
La Trobe University) and for the simulated interventions, thus 
highlighting the importance of an exercise program that em-
phasizes the strengthening of the gluteus and hip abductor mus-
cles9. The study8 confirmed that exercise promoted biochemical 
changes that benefited the tendon when it received mechanical 
stimulation. 
Study11 mentioned that exercise, together with load manage-
ment, is a strategy considered effective in the non-surgical ma-
nagement of tendinopathy. Another study5 found that indivi-
duals with gluteal tendinopathy had weakness in the abductor 
musculature, and this weakness implies an inadequate functio-
ning of the adduction control, which in turn starts to have an 
excessive action in unilateral loading situations, compromising 
functionality.
In a comparative study6, the Globe protocol was used, a pro-
gram of simulated exercises with rehabilitation, associating the 
transdermal cream with exercises not directed at the gluteal 
tendons with exercises for gluteal activation, knee joint exten-
sion and calf elevation in sitting, comparing the effect among 
them. Thus, the same protocol used in a later study of exercises 
associated with the loading of the gluteal tendons, with the 
Globe protocol, can have superior effects to those presented in 
a simulated exercise program, which does not emphasize the 
tendon management. 

Table 1. GTPS interventional protocols and study outcomes on the effects on pain and functionality

Authors Intervention protocol Duration Predominant 
modality

Outcomes

Ganderton
et al.9

Characteristics of the sample:
Postmenopausal women with lateral hip pain. (n = 94) 
Intervention:
G1: Globe intervention group (n=46)
(Gluteal La Trobe University exercise program) 
Globe Group (GLOBE Protocol) Therapy with isometric exercises 
of gluteus medius and minimus, quadriceps, and triceps sural 
being performed in 4 stages
G2: Placebo - Group of simulated exercises (n=48)
Performed seated exercises not directed to the therapeutic loa-
ding of the gluteal tendons or the strengthening of the kinetic 
chain. Exercises aimed at gluteal activation, extension of the 
knee joint, and elevation of the calf (sitting).

Initial du-
ration: 12 
weeks
Reassessed 
after: 52 
weeks

Conservative There was improvement in 
pain and functional capacity 
in both groups, being more 
effective in the Globe inter-
vention group, with respect 
to pain and functionality.

Continue...
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Table 1. GTPS interventional protocols and study outcomes on the effects on pain and functionality

Authors Intervention protocol Duration Predominant 
modality

Outcomes

Ganderton
 et al.6

Characteristics of the sample:
116 participants were recruited, considering possible dropouts. 
Postmenopausal women with GTPS randomly allocated to the 
exercise group and the transdermal cream/hormone therapy 
group (n=100)
Intervention:
All participants received guidance on their condition, necessary 
care, and procedures to be performed at home when performing 
their duties. 
(I) Globe exercises and placebo cream (n=25)
(II) Simulated exercise and MHT transdermal cream (menopause 
hormone therapy) - (n=25)
(III) Simulated exercise and placebo cream - (n=25)
(IV) Globe exercises and MHT transdermal cream - (n=25)
Exercise group with intervention *:
Globe Protocol (Gluteal La Trobe Protocol). It consists of isome-
tric exercises of the gluteus medius and minimus, quadriceps,  
triceps sural, 
Group of simulated exercises *:
A simulated exercise program not intended for the rehabilitation 
of gluteal tendons and transdermal cream. It consists of exerci-
ses for the kinetic chain without load, in the sitting position. 
*Received transdermal cream and placebo cream.

12 weeks
Gradual pro-
gression of 
e x e r c i s e s 
over 4, 8, 12 
weeks

R e s u l t s 
e v a l u a t e d 
in these pe-
riods

Conservative A study identified whether 
an exercise program aimed 
at loading gluteal tendons, 
in addition to strengthening 
the kinetic chain, has supe-
rior effects than a simulated 
exercise program for low-
-load lower limbs. 

Mellor
et al.11

Characteristics of the sample:
Females with GTPS (n=201)
Intervention:
G1: Exercise group and load management with functional trai-
ning exercises, strengthening of the hip and thigh muscles, with 
an emphasis on the adductors hip muscles; self-management of 
the dynamic control of adduction during function and educatio-
nal guidelines related to the care of tendons in the affected area, 
through printed leaflets, verbal explanations and audiovisual re-
sources (n=67).
G2: Local corticosteroid injection group (n=67)
G3: Control group with spontaneous improvement (n=67)

12 months

Results eval-
uated in:
4, 8, 12, 26, 
26, 52 weeks

Combined The corticosteroid injection 
is effective in improving pain 
in the short term when com-
pared to the control group. 
However, in the short or 
long term, it has better re-
sults and a lower recurrence 
rate when an exercise and 
load management program 
is established.
(Ongoing study)

Morton
et al.28

Characteristics of the sample:
Participants diagnosed with GTPS aged 18 to 80 years (n=31). 
Retrospective group (Age range: 46 to 55) and Prospective group 
(Age range: 56 to 65)
Intervention:
- Injection of marcaine and hydrocortisone;
- Educational exercises program with postural guidelines to 
avoid positions compressing the gluteal tendons (recommenda-
tions regarding lateral posture and excessive adduction in the 
sitting position);
- Exercises with isometric and concentric-eccentric resistance 
for hip extensors, endurance with central body control exercises 
and emphasis on lateral trunk control;
The established protocol was directed to 8 prospective indivi-
duals (attended by a radiofrequency specialist in the medical cli-
nic for 5 months, evaluated after 6 weeks) and 23 retrospective 
ones (extracted from a database of 2 years before) of the short 
and medium-term treatment with the high-volume image-guided 
injections with structured rehabilitation.

5 months 
(both groups)

Combined Both retrospective and 
prospective groups showed 
improvement in pain after 
the injection of corticoste-
roids, followed by structured 
rehabilitation. The combina-
tion of injection and structu-
red rehabilitation provides 
short, medium, and long-
-term benefits, although fur-
ther studies are necessary 
to confirm the long-term 
effects. The sample is con-
sidered insufficient to reach 
decisive conclusions, and 
the established protocol re-
quires more information.

Source: Research data, 2019.

The study24 concluded that the treatment of tendinopathy must 
include tendon loading with adequate gradual loading exerci-
ses. Studies concerning conservative treatment strategies are still 
scarce. However, this review guides these practices based on re-
search that has shown effectiveness6,13,25. Nevertheless, studies 

that apply other conservative methods and protocols in clinical 
practice for the treatment of GTPS are needed.
As for the combined treatment, although conservative treatments 
are considered the gold standard in the mid and long term, they 
should include instructions on how to modify the activities, 
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avoiding those positions that aggravate this clinical condition, 
among other managements. Corticosteroids and local anesthe-
tics injections have been under the spotlight because they can 
relieve painful conditions. However, they have been effective in 
the combined strategies, when early administered, showing signs 
of recurrence when used in more advanced stages16,26. 
However, study11 emphasized that the conservative treatment con-
comitant with the use of local corticosteroids injection (CSI) pro-
duced long-term effects, thus reducing the chances of recurrence. 
While the studies16,27,28 showed that lateral injections of gluco-
corticoids alleviated the symptoms in the short term, with im-
provement in pain and function, in the long term, their effect is 
minimal. Regarding the importance of pain management, in a 
conservative combined way (rehabilitation and drugs), the most 
frequent treatment for tendinopathy is exercise, recommended 
as the main form of physiotherapy treatment (gold standard), 
and the effectiveness can be enhanced when associated with in-
terventions with the use of local injection6,13.
Corroborating another study29 that confirmed a significant im-
provement in pain after the corticosteroid injection associated 
with the exercise program, with improvement in the short and 
medium-term. However, the exercise program resulted in long-
-term improvement when compared to corticosteroid injections, 
with significant improvement in the individuals’ quality of life. 
As a result, it is necessary to analyze when the combined proto-
col should be used, and when exclusive rehabilitation or surgical 
treatment should be prioritized. These directions need to be well 
defined in order to adopt the most coherent approach with the in-
dividual’s needs. Self-management, health education, early access 
to information, can be helpful in conservative treatment strategies. 
Although there is no consensus in the scientific literature on 
what is effective in the management of GTPS, the search at this 
moment is for strategies capable of favoring treatment protocols 
whose results last for the short, medium and long term.
To assess the risks of bias in the selected studies, the Cochrane tool 
was used to establish the criteria to analyze its quality. Thus, among 
the domains contained in the tool, it was observed that in the gene-
ration of random sequence, articles 1, 2, 3 and 4 obtained control 

of the selected participants, either by allocation by the professional’s 
judgment, screening of database with records of diagnosis, or alloca-
tion through previous test results, with a high risk of bias.
Regarding the blinding of the allocation, it is not clear in articles 
1, 2 and 3 whether there was the risk of uncertain bias or not. 
However, article 4 established the consultation of the records of 
the medical clinic in the last five months, and the patients’ data-
base of the last two years, to compose the two groups, identifying 
them, with a high risk of bias. As for the report of the selective 
outcome, the outcome protocol was previously specified in all 
articles cited, with a low risk of bias.
Regarding the blinding of the participants and professionals, in 
articles 1, 2, 3, the authors described it in relation to the partici-
pants. However, the information regarding the professionals invol-
ved is not described, and in general analysis, there is a probability 
of low risk of bias, whereas, in article 4, the information is insuffi-
cient to consider the low or high risk of bias. As for the blinding of 
the outcome evaluators and incomplete outcomes, in the authors’ 
considerations, it is assured that the unblinding of the outcome as-
sessment does not compromise the results, with a low risk of bias.

Evaluative clinical trials
The scientific literature points out that clinical trials are essen-
tial for the investigation, evaluation, and early identification of 
the lesion. In this sense, there are different provocative tests and 
evaluation instruments that collaborate with the investigation of 
GTPS, usual in the clinical practice, as described in table 2.
Studies11,15,22,26,27-31 show the use of several clinical tests and ques-
tionnaires as an outcome measure to assess pain and function. 
The most commonly referred to are the greater trochanter palpa-
tion tests, screening for extra-articular disease, one-foot support 
test for 30 seconds, which assesses the greater trochanter pain 
syndrome, and the modified Ober and Ober tests, which assess 
the iliotibial band restriction, FABER that assesses the presen-
ce of an intra-articular lesion, resistance abduction test and the 
Trendelenburg sign, which assesses the integrity of the gluteus 
medius. These tests can provoke the pain symptoms on the grea-
ter trochanter, which makes the test a positive finding. 

Table 2. Evaluative instruments and tests cited in the selected studies 

Authors Evaluation tools Provocative tests CO SE ES

Ganderton
et al.9

VISA-G FABER (Patrick) 0.90 (inter-rater)
movement assessment; 0.47 (inter-rater) 
Kappa evaluation of the final sensation

57 71

One-foot Support (30s) --- 100 97.3

OBER  0.90 ICC for OBP
0.91 ICC for Modified OBP

--- ---

ABD Resistance 0.625 (intra-tester) kappa 73 46

Ganderton
et al.6

VISA-G; Lateral Hip Pain question-
naire; AQoL-8D questionnaire

--- --- --- ---

Mellor et al.11 VISA-G Trendelenburg 0.67(intra-tester) kappa 73 77

PTM 0.66 (interrater) kappa 80 ---

Morton et al.28 HAGOS;
VAS;

---
--- --- ---

SE = sensitivity; CO = reliability; ES = specificity; VAS = visual analog scale; VISA-G = Victorian Institute of Sport Australian Questionnaire; HAGOS = Hip and Groin 
Outcome Score; PTM = palpation of the greater trochanter; OBP = standardized ober; OBM = modified ober; ABD Resistance = Resistance Hip Abduction.
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Assessment techniques are essential to the physiotherapist, and, 
when done well, they can facilitate the design of more targeted 
and effective strategies in rehabilitation. The levels of reliability, 
sensitivity, and specificity mentioned in table 2 were established 
by several studies cited in the book19, a reference used in clinical 
physiotherapy, where at least two of the clinical tests present high 
sensitivity and specificity in GTPS. 
Study22 pointed out that the direct palpation on the greater tro-
chanter and the one-foot support test have a positive prognostic 
value for magnetic resonance imaging (MRI) findings, as well 
as the one-foot support test has a high sensitivity for MRI, and 
it also emphasizes that these two tests, simultaneously with the 
FADER test, FADER associated with adduction, increase the 
diagnostic accuracy since it causes traction load that reproduces 
painful symptoms22.
The ADD test causes a compression load in the insertions of 
the gluteal tendons, which promotes pain laterally to the hip. 
Therefore, the one-foot support test for 30 seconds has higher 
sensitivity. They can have specificity evidenced by the MRI fin-
dings. According to study15, the PATRICK or FABER tests are 
considered key tests since they infer signs of pain over the greater 
trochanteric region15.
The study11 described that the FADER test causes tension of the 
medius and minimum gluteus tendons on the greater trochanter, 
compared to the FABER test that generates traction load on the 
anterior portions of the medius and minimum gluteus, which 
causes a pain response. It also mentions that the latter has a high 
sensitivity, specificity, and positive and negative predictive value 
in the differential diagnosis of GTPS and other hip disorders.
The Trendelenburg sign emphasizes a weakness of abductors, and 
the Ober test aims to verify the presence of contractures of the 
medius and maximum gluteus and the iliotibial tract (ITB)30. 
Authors25 reported that the manifestation of pain could be 
triggered by tests of direct palpation, resistance abduction, exter-
nal rotation, and the Trendelenburg sign.
Corroborating, study15 reports that more studies are necessary 
to confirm the exact efficacy of clinical trials established for 
diagnosis, even being considered usual to evaluate GTPS. In 
study11, some tests have limited validation. However, they are 
pointed out as provocative tests in the reproduction of the 
GTPS symptoms. Another study22 states that, together, these 
tests provide a diagnosis accuracy, despite the insufficient con-
sensus among researchers.
Among the evaluative instruments is the VISA-G questionnaire, 
important for measuring pain together with the tendon load, 
and allows to estimate functional limitations. The score ranges 
from zero to 100 points, where a higher score means less pain 
and better functionality15,32. Study11 mentions that VISA-G is an 
instrument capable of measuring the degree of disability in indi-
viduals with gluteal tendinopathy, based on the VISA question-
naires that have already been developed for other tendinopathies. 
It stresses that there are reliability and validation of the VISA-G 
questionnaire regarding the level of disability in the population 
with gluteal tendinopathy. Following the same line, the study33 
states that the VISA questionnaire is a valid instrument for indi-
viduals who have this syndrome. 

Another questionnaire used to assess changes in the hip and in-
vestigate pain and function called Hip and Groin Outcome Sco-
re (HAGOS) check over the peculiar functions or dysfunctions 
of the hip. The visual analog scale (VAS) is also referred to as 
an assessment resource, taking an important role with regard to 
quantifying pain, reports another study29.
Although the accuracy of clinical trials is limited in view of the 
diagnosis of GTPS, they are the most common in the clinical 
practice, with levels of sensitivity, reliability, and specificity that 
allow their use as an auxiliary resource in an early investigation. 
In the most current scientific evidence, it was possible to identify 
the clinical signs and characteristics of the lesion, given the res-
ponses obtained with the treatments proposed in the protocols 
of the included studies.
New studies should be carried out with larger samples, in diffe-
rent socio-cultural and regional realities, to identify the behavior 
and the influence of the generating factors among the groups, 
as well as the repercussions of the protocols established for the 
management of pain and functionality. 

CONCLUSION

The scarcity of studies precluded conclusions about the efficacy 
of the protocols, but they allow to suggest that conservative treat-
ment should be the first choice with specific exercises in conjunc-
tion with tendon management and gradual load increase. The 
combined treatment with corticosteroids or transdermal creams 
is more effective in the short term. The limitations found in the 
studies are related to the difficulty of consensus among authors 
regarding specific criteria of load increment and the use or not of 
combined therapies. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Procedural acute pain 
is a common experience associated with nasogastric tube inser-
tion. Nevertheless, there is an important gap in the knowledge 
on its management. Lidocaine seems an effective option for relie-
ving procedural pain. The objective of this study was a systematic 
review with metanalysis to evaluate the analgesic efficacy of jelly, 
spray, atomized and nebulized lidocaine during nasogastric intu-
bation in adult patients. 
CONTENTS: The Pubmed, LILACS, Scopus, CINAHL and 
Cochrane databases were searched using the keywords: pain, 
acute pain, pain management, lidocaine and gastrointestinal in-
tubation. The identified articles were then screened according to 
the population, intervention, comparison, outcome and type of 
study. A total of 192 people were included, 30 of whom were 
healthy, while 162 had gastrointestinal disorders. The data revea-
led heterogeneity between the studies regarding the presentation 
and administration route of lidocaine, as well as the comparison 
groups. The group pain scores that received atomized lidocaine 
were significantly different from those of the control group (37.4 
vs 64.5), the lidocaine spray group (23.6±16.6 vs 43.1±31.4) and 
the lidocaine gel group (33±29 vs 48±27). In the study evalua-
ting lidocaine gel, atomized lidocaine and cocaine, the results 
were 19.3±24.9, 23.9±26.4, 30.5±29.6, respectively. 
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CONCLUSION: Thus, the metanalytic estimate showed that 
lidocaine led to a significant reduction in pain compared to the 
control group in all studies. 
Keywords: Gastrointestinal intubation, Lidocaine, Pain, Pain 
measurement. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor aguda procedural é 
uma experiência comum associada à inserção da sonda nasogás-
trica. No entanto, existe uma lacuna importante no conhecimento 
sobre sua gestão. A lidocaína parece uma opção eficaz para aliviar 
a dor procedural. O objetivo deste estudo foi realizar uma revisão 
sistemática com meta-análise para avaliar a eficácia analgésica da 
lidocaína durante a intubação nasogástrica em pacientes adultos. 
CONTEÚDO: As bases de dados Pubmed, LILACS, Scopus, CI-
NAHL e Cochrane foram pesquisadas utilizando as palavras-chave: 
dor, dor aguda, manejo da dor, lidocaína e intubação gastrointes-
tinal. Os artigos identificados foram selecionados de acordo com 
a população, intervenção, comparação, resultado e tipo de estudo. 
Foram incluídas 192 pessoas, 30 das quais saudáveis, enquanto 
162 apresentavam distúrbios gastrointestinais. Os dados revelaram 
heterogeneidade entre os estudos sobre a apresentação e via de ad-
ministração da lidocaína, bem como os grupos de comparação. Os 
escores de dor do grupo que recebeu lidocaína atomizada foram 
significativamente diferentes daqueles do grupo controle (37,4 vs 
64,5), do grupo spray de lidocaína (23,6±16,6 vs 43,1±31,4) e do 
grupo gel de lidocaína (33±29 vs 48±27). No estudo que avaliou 
gel de lidocaína, lidocaína atomizada e cocaína, os resultados fo-
ram 19,3±24,9, 23,9±26,4, 30,5±29,6, respectivamente. 
CONCLUSÃO: Assim, a estimativa meta-analítica mostrou que 
a lidocaína levou a uma redução significativa da dor em compa-
ração com o grupo controle em todos os estudos.
Descritores: Dor, Intubação gastrointestinal, Lidocaína, Men-
suração da dor.  

INTRODUCTION

Pain is defined as an unpleasant sensory and emotional expe-
rience associated with actual or potential tissue damage and fre-
quently occurs during therapeutic procedures, such as venous 
and arterial puncture, collection of tracheal aspirate and urinary 
and nasogastric tube insertion1-5.
Pain associated with nasogastric intubation (NI) is attributable 
to mechanical trauma to the nasal mucosa. Despite the existence 
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of scales to measure pain and pharmacological and nonpharma-
cological methods for pain relief, procedural pain management 
remains neglected6,7.
Unlike endoscopic procedures for which patients are sedated, NI 
is performed with lidocaine jelly, without previous preparation, 
and only the tube tip is lubricated with the anesthetic, facilitating 
advancement of the device without providing an analgesic effect8,9.
Randomized controlled trials have demonstrated that atomized 
lidocaine spray or nebulized lidocaine may effectively mitigate 
pain during NI, thus providing increased comfort and reducing 
pain during the procedure8,9.
Given the scarcity of studies on the subject, a systematic review 
to evaluate the analgesic efficacy of lidocaine (jelly, spray, atomi-
zed and nebulized) during NI was performed.
This is a systematic review following the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) gui-
delines and is registered in the International Prospective Register 
of Systematic Reviews (PROSPERO) - CRD42018091999.
The objective of this study was a systematic review with meta-
nalysis to evaluate the analgesic efficacy of lidocaine (jelly, spray, 
atomized and nebulized) during NI in adult patients. 

CONTENTS

Eligibility criteria
The elements of the PICOT (population, intervention, compa-
rison, outcome and type of study) strategy were chosen as the 
eligibility criteria:
1. Population – adult patients who underwent gastrointestinal 
intubation.
2. Intervention – lidocaine jelly, spray/atomized lidocaine or ae-
rosol/nebulized lidocaine.
3. Comparison – placebo or control without lidocaine.
4. Outcome – pain relief.
5. Type of study – randomized controlled trials (RCTs).
Studies published until November 2017 in English, Spanish 
and Portuguese were included. Studies in which pain was 
not clearly defined or those in which validated scales for 
measuring pain were not used were excluded. Thus, the stra-
tegy generated the following question: is jelly, spray, atomi-
zed or nebulized lidocaine effective for pain relief during NI 
in adult patients?

Search strategy
A systematic search was conducted in November 2017 by two 
reviewers at different times and locations to identify RCTs in the 
following databases: Pubmed, Scopus, Bireme, CINAHL and 
Cochrane Library. The PROSPERO and ClinicalTrials.gov were 
also referred to identify possible ongoing studies on the topic. 
Additionally, searches in Google Scholar and manual searches 
of the reference lists of the included articles were conducted to 
identify relevant references that had not been retrieved in pre-
vious searches.
The following MeSH terms were used for the search: “Intubation, 
gastrointestinal”, “Lidocaine”, “Pain”, “Acute pain”, “Nociceptive 
pain”, “Pain management”, “Pain measurement” and “Analgesia”. 

Study selection
The reviewers independently screened the studies retrieved 
by reading the titles and abstracts. The studies considered 
relevant were read in full and included in the review when 
they met the eligibility criteria. The degree of agreement bet-
ween the reviewers was assessed using the Cohen (k) Kappa 
coefficient as follows: k<0.10 – no agreement, k<0.40 – weak 
agreement, k=0.40 to 0.75 – good agreement and k>0.75 – 
excellent agreement. Any disagreements were resolved by a 
third reviewer.

Data extraction 
Data was extracted from the studies using an instrument created 
by the principal investigator, which included the location and 
year of the study, sample size, subject ages, the male to female 
ratio, the pain scale used, tube size, the intervention protocol, 
secondary variables and main outcomes.

Analysis of the risk of bias
To analyze the risk of bias, RevMan 5.3 software was used ac-
cording to the Cochrane guidelines using the following do-
mains: random sequence generation (selection bias), allocation 
concealment (selection bias), blinding of participants and per-
sonnel (performance bias), blinding of the outcome assessment 
(detection bias), incomplete outcome data (attrition bias), selec-
tive reporting (reporting bias) and other sources of bias (other 
biases). The risk was classified into three categories according to 
the evaluation of each domain: low risk of bias, high risk and 
uncertain risk.

Meta-analysis
The efficacy of lidocaine was assessed according to the pain para-
meters reported by the patients using a visual analog scale (VAS). 
The results were combined to increase statistical power and were 
summarized using a meta-analysis of the mean differences bet-
ween the two groups. 
The heterogeneity of the meta-analysis was assessed using Co-
chran’s Q test and the Higgins I2 test. The assumption that the 
studies included in the meta-analysis would be homogeneous 
was considered the null hypothesis in Cochran’s Q test. The 
Higgins I2 test result was categorized on a scale where a value 
close to 0% indicates no heterogeneity between studies, a value 
close to 25% indicates low heterogeneity, a value close to 50% 
indicates moderate heterogeneity, and a value close to 75% indi-
cates high heterogeneity.
After the analysis of heterogeneity, the model to be used in each 
of the meta-analyses, the fixed-effects model or the random-
-effects model was selected. The fixed-effects model assumes 
that the effect of interest is the same in all studies and that the 
observed differences between them are due only to sampling 
errors. The random-effects model assumes that the effect of in-
terest is not the same in all studies and considers that the stu-
dies included in the meta-analysis form a random sample of a 
hypothetical population of studies. The random-effects model 
was used in cases of moderate or high heterogeneity (Higgins 
I2 greater than 50%).
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The meta-analysis was then performed using the mean diffe-
rences between the two groups as effect measures. Meta-effect 
estimates of the mean differences with the respective 95% confi-
dence intervals were reported. A funnel plot was used to evaluate 
the publication bias potential. A significance level of 0.05 was 
adopted. All analyses were performed in R version 3.5.1 (R Core 
Team, 2018) using the “etaphor” package10,11.

RESULTS

Study eligibility
The search strategy identified 101 records, 22 of which were ex-
cluded because they were duplicates. Screening by reading titles 
and abstracts resulted in the exclusion of 69 articles. During the 
full-text reading phase, six articles were excluded because they 
were not clear regarding pain evaluations. The final sample con-
sisted of four articles (Figure 1). The reliability and eligibility 
analyses of the studies based on Cohen’s Kappa coefficients for 
titles and abstracts yielded moderate results 0.41-0.47, respecti-
vely, and excellent results for inclusion of the final studies in the 
analysis (1.0).
Among the four articles selected, one study evaluated pain du-
ring NI in healthy patients and three studies evaluated pain in 
patients with gastrointestinal disorders during feeding or due to 
upper or lower gastrointestinal bleeding and intestinal obstruc-
tion9,10-15. The VAS was used in all studies.

Sociodemographic and clinical data
A total of 192 people were included in the four studies. Among 
them, 30 patients were healthy and 162 presented with gastroin-

testinal disorders. The procedures were performed in outpatients 
and clinical inpatients (Table 1).

Table 1. Baseline data

Characte-
ristics

Studies

Wolf 
et al.18 

Ducharme 
and 

Matheson8

Pongprasobchai 
et al.27

Uri et al.17

Year of 
publication

2000 2003 2007 2011

Country USA Canada Thailand Israel

Sample 
size

40 30 60 62

Type of 
tube

NGT NGT NGT NGT

Tube 
diameter

18F Not 
reported

14F and 18F 16F

Pain scale VAS VAS VAS VAS

Age (mean±SD)

  Lidocaine 49±19.2 Not 
reported

55±16.4 68±19

  Placebo 40.1±18.4 55±16.2 64±17

M/F ratio [n (%)]

  Lidocaine 7 (35) 
13 (65)

Not 
reported

11 (35.5) 
20 (64.5)

19 (61.3) 
12 (38.7)

  Placebo 9 (45) 
11 (55)

21 (72.4) 
8 (27.6)

21 (67.7) 
10 (32.3)

NGT = nasogastric tube; VAS = visual analog scale; SD = standard deviation; 
M/F = males/females.

Protocols used in the studies
The diameter of the nasogastric tube ranged from 14F to 18F 
according to the indication for intubation, and one of the studies 
did not report this variable (Table 1).
Table 2 shows the intervention protocols of the four RCTs inclu-
ded in the final analysis. The data reveals heterogeneity between 
the studies regarding the presentation and administration of li-
docaine, as well as the comparison groups. In addition, the stu-
dies diverged on the timing of intubation, which was performed 
immediately after the analgesic intervention or after an interval 
standardized in the protocol. The pain scores of the atomized 
lidocaine group differed significantly from those of the control 
group (37.4 vs 64.5), the lidocaine spray group (23.6±16.6 vs 
43.1±31.4) and the lidocaine gel group (33±29 vs 48±27). In the 
study evaluating lidocaine gel, atomized lidocaine and cocaine, 
the pain scores were 19.3±24.9, 23.9±26.4 and 30.5±29.6, res-
pectively (Table 3).

Risk of bias
The risk of bias in the studies was assessed according to Cochra-
ne’s guidelines for RCTs. The risk of bias was classified as low, 
especially for the selection, performance and detection biases 
(Figure 2).

Description of the meta-analysis results
The analysis of the mean differences in pain scores showed he-
terogeneity, with a significant Cochran’s Q test result (Q(df=3) 

Pubmed: n=13
BIREME: n=51
CINAHL: n=8

COCHRANE: n=10
SCOPUS: n=19

Duplicate records: n=22

No. of records identified 
in the searched 

databases: n=79

No. of records 
excluded after reading 

the titles: n=67

No. of records identified 
for full-text reading: n=10

Full articles excluded, 
with reasons: n=6
Evaluated general 

discomfort

No. of records identified 
for abstract reading: n=12

No. of records excluded 
after reading the 
abstracts: n=2

Articles included in the 
qualitative synthesis: n=4

Figure 1. Flowchart of the articles included in the study
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= 7.9701, p value=0.0466) and a Higgins I² value of 62.13%. 
Therefore, the random-effects model was used. The meta-a-
nalysis (Figure 2) yielded a significant meta-analytic estimate 
of -16.56 (95% CI: -25.88 to -7.24). The funnel plot (Figure 
3) used to assess the publication bias showed some asymmetry.

DISCUSSION

The present systematic review demonstrated a favorable effect of 
lidocaine on pain relief during NI. Nasogastric tube insertion is 
frequently performed in individuals who need help with feeding 
or who have some gastrointestinal disorder. Although nasogastric 
tube insertion is a very important tool for health recovery, it also 
causes the patient pain2,12.
Procedural pain has several consequences, such as changes in 
physiological parameters, anxiety, fear and discomfort13. Thus, 
nonpharmacological and pharmacological therapies during pain-
ful procedures, such as lidocaine spray or nebulized lidocaine, are 
important tools to promote patient well-being and satisfaction.
Considered the fifth vital sign, pain is a multidimensional, sub-
jective, perceptive, sensorial and emotional experience of varied 
etiologies. Although studies have shown that nasogastric tube 
insertion is one of the most painful procedures, the pain associa-
ted with this procedure remains neglected by many professionals 
and is not systematically assessed; consequently, this pain is often 
undertreated4,8,14-18.
Pain should be properly investigated, evaluated, treated, re-e-
valuated and recorded. Adequate pain treatment is a patient’s 
right and should not be neglected by health professionals, es-
pecially since persistent pain causes important organic changes 
with systemic and psychological effects19-21.
Unlike endoscopic procedures for which analgesia is used to-
gether with sedation, NI is performed daily in emergency and 
medical departments without prior preparation, and only the 
tube tip is lubricated with anesthetic2,12. The results of the me-
ta-analysis indicate that the use of lidocaine, whether in the 
form of jelly or spray, atomized lidocaine or a combination of 
forms, significantly reduces pain when following a protocol, 
rendering this agent an important ally in the management of 
pain during intubation8,14,17,18. Thus, the use of lidocaine in its 
various presentations should be incorporated into institutional 
clinical protocols to ensure adequate pain management and hu-
manization of patient care.

Table 2. Protocols of the studies

Authors Presentation Experimental intervention Control 
intervention

Form of administration

Wolf et al.18 4% atomized L;
2% L gel;
0.9% saline.

4.5mL of 4% atomized L + 
5mL of 2% L gel.

4.5mL of SSN + 
5mL of L gel 2%.

1.5mL of the solution was atomized in the nostril and 
3 mL was atomized in the oropharynx. Shortly after, 
5mL of atomized 2% L gel was administered to both 
groups, and the tube was inserted immediately.

Ducharme and 
Matheson8

4% atomized L;
4% atomized C;
2% L gel.

1.5 mL of 4% atomized L;
1.5mL of 4% atomized C;
5mL of 2% L gel.

The patient was 
under his own 
control. 

The atomized agents and gel were administered into 
the nostril and then the tube was inserted. The nostril 
was flushed and an interval of one hour was adopted 
until the next intubation.

Pongprasobchai 
et al.27

10% L spray;
2% L gel;
0.9% saline.

1.4mL of 10% L spray + 3mL 
of 2% L gel.

1.4 mL of saline 
spray + 3 mL of 
2% L gel.

Two puffs of spray agent in the nostril and six puffs 
in the oropharynx. Three minutes later, the tube was 
inserted with 3mL of 2% L gel in both groups.

Uri et al.17 2% L gel;
K-Y gel.

5mL of 2% L gel 5 mL of placebo 
gel.

The agent was administered into the nostril, and after 
a five-minute wait, the tube, whose tip had been lubri-
cated with the placebo gel, was inserted.

L = lidocaine; C = cocaine.

Table 3. Description of the pain results

Authors Mean±SD

Wolfe et al.18 37.4 vs 64.5

Pongprasobchai et al.27 23.6±16.6 vs 43.1±31.4

Uri et al.17 33±29 vs 48±27

Ducharme and Matheson8

   Lidocaine gel 19.3±24.9

   Atomized lidocaine 23.9±26.4

   Atomized cocaine 30.5±29.6

Figure 2. Risk of bias summary showing the review authors’ judg-
ments about each risk of bias domain for each included study

Random sequence generation 
(selection bias)

Allocation concealment (selection bias)

Blinding of participants and 
personnel (performance bias)

Blinding of outcome assessment 
(detection bias)

Incomplete outcome 
data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50% 75% 100%

 Low risk of bias
 Unclear risk of bias
 High risk of bias
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The reasons for undertreatment include a lack of knowledge of the 
pain process, inexperience with the use of scientifically validated 
scales to measure pain, normalization of the pain associated with 
NI and unavailability of local anesthetic preparations7,14,15,22-27. 
Ineffective use of pain relief strategies during painful procedures 
can cause patients to have unpleasant experiences, jeopardizing 
their adherence to treatment or even causing them to refuse to 
undergo the procedure in the future, as well as increasing the risk 
of chronic pain26.
One of the limitations of this systematic review was the heteroge-
neity of the intervention protocols used in the studies. The tube 
diameter and the indication for the procedure diverged between 
studies, and the timing of tube insertion may have contributed 
to the differences in the results8,14,17,18.
The research results reveal that the analgesic technique widely 
used for nasogastric tube insertion in daily clinical practice is 
insufficient for pain relief8,14,17,18. Some studies recommend the 
use of new techniques, such as a combination of anesthetic spray 
or nebulizers with a topical gel agent and sufficient time to allow 
the analgesic effect to occur14. However, further studies using the 
same analgesic protocol during NI are needed. The establishment 
of institutional protocols and policies for analgesia, coupled with 
adequate methods of evaluation, treatment and re-evaluation of 
pain, should be routine in health services.
The strength of this study is the methodological rigor adopted 
for the selection of articles and presentation of the results, as well 
as the use of two reviewers to evaluate the titles, abstracts and 
summaries of the results. The PRISMA guidelines were follo-
wed, therefore, the suggestion is to incorporate the results of this 
systematic review into clinical practice as recommended by the 
International Association for the Study of Pain (IASP).

CONCLUSION

Lidocaine may be an important analgesic agent for pain mana-
gement during nasogastric intubation. However, it is strongly 
recommend that further RCTs should be conducted using the 
same study protocol so that the results are comparable and meta-
-analyses can be carried out.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic pelvic pain is 
still a little-known syndrome with different etiological agents, 
high morbidity rate, with little information about its etiopatho-
genesis, which makes its treatment difficult, with symptoms that 
significantly impact the patient’s quality of life. Among the con-
ditions that lead to chronic pelvic pain, actinic cystitis stands 
out, a complication of pelvic radiotherapy. This pathology pre-
sents signs, symptoms, and complications similar to pudendal 
neuralgia. The objective of this report is to present one of the 
etiologies of chronic pelvic pain and its treatment.
CASE REPORT: Sixty-three-year-old male patient who sought 
medical care with a history of chronic pelvic pain attributed to 
pudendal neuralgia. The diagnosis was actinic cystitis, resulting 
from pelvic radiotherapy for prostate adenocarcinoma and uri-
nary tract infection by Candida glabrata, an opportunistic fungal 
agent. The patient was treated with fluconazole with total con-
trol of the painful symptoms and significant improvement in the 
quality of life.
CONCLUSION: A case report with total pain control in a pa-
tient with an initial diagnosis of pudendal neuralgia, who after 
the clinical evaluation, imaging tests, cystoscopy, and lab tests 
was diagnosed with actinic cystitis associated to the urinary tract 
infection by Candida glabrata.
Keywords: Candida glabrata, Cystitis, Pelvic pain, Pudendal 
neuralgia.

Actinic cystitis associated with urinary tract infection by Candida 
glabrata as a differential diagnosis of pudendal neuralgia. Case report
Cistite actínica associada à infecção de trato urinário por Candida glabrata como diagnóstico 
diferencial de neuralgia do pudendo. Relato de caso
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor pélvica crônica é 
uma síndrome ainda pouco conhecida, com diferentes agentes 
etiológicos, com alta morbidade, com poucas informações so-
bre sua etiopatogênese, dificultando seu tratamento, com sin-
tomas que impactam de modo significativo a qualidade de vida 
do paciente. Entre as inúmeras causas está a cistite actínica, 
complicação da radioterapia pélvica, que apresenta sinais, sin-
tomas e complicações semelhantes à neuralgia do pudendo. O 
objetivo deste relato foi apresentar uma das etiologias da dor 
pélvica crônica e seu tratamento.
RELATO DO CASO: Paciente do sexo masculino, 63 anos, que 
procurou o serviço médico com história de dor pélvica crôni-
ca atribuída à neuralgia do pudendo. Foi feito o diagnóstico de 
cistite actínica causada por radioterapia pélvica para tratamento 
de adenocarcinoma de próstata e infecção de trato urinário pelo 
agente fúngico oportunista Candida glabrata, e instituído tra-
tamento com fluconazol com controle total da sintomatologia 
dolorosa e melhora acentuada da qualidade de vida.
CONCLUSÃO: Relato de caso com controle total da dor em 
paciente que apresentava diagnóstico inicial de neuralgia do pu-
dendo, que após avaliação clínica, imaginológica, cistoscópica 
e laboratorial foi diagnosticado com cistite actínica associada à 
infecção de trato urinário por Candida glabrata.
Descritores: Candida glabrata, Cistite, Dor pélvica, Neuralgia 
do pudendo.

INTRODUCTION

Chronic pelvic pain (CPP) is a disorder that affects about 4% of 
the population with chronic pain. It is a poorly diagnosed, com-
plex syndrome, with many factors that can make diagnosis and 
treatment difficult. It is common for the patient to go through 
several professionals and, in most cases, remain without a precise 
diagnosis, considering the clinical condition and the multiplicity 
of etiologies. It is estimated that the average time between the on-
set of symptoms and diagnosis is around five and a half years1.2. 
The causes can be mechanical trauma of any etiology, immuno-
logical processes, infections, and/or inflammatory processes2,3, so 
actinic cystitis is one of the causes of CPP4. Other causes include 
vulvodynia, psychosomatic disorders, prostatitis, urinary tract 
infection, pelvic inflammatory disease, and sexually transmitted 
infections5. 
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Actinic cystitis has a clinical spectrum characterized by a series 
of post-pelvic radiotherapy manifestations, such as hematuria, 
urination pain, urinary incontinence, hydronephrosis, decreased 
bladder storage capacity, and propensity for urinary infections4,6,7. 
It is a radiation-induced late endothelial lesion, associated with 
perivascular fibrosis, which causes ischemia and terminal oblite-
rative arteritis, which can produce acute and chronic symptoms, 
worsening the patient’s quality of life, especially when associated 
with the development of urinary infections7.8. 

CASE REPORT

A sixty-three-year-old male patient, diabetic, who sought care 
due to severe chronic pain. He was referred by the neurology 
service with a presumed diagnosis of pudendal neuralgia. 
The symptoms started two years ago, after pelvic radiotherapy 
to treat recurrent prostate cancer. He presented paresthesia in 
the genital region, 7/10 pain assessed by the verbal rating scale 
(VRS), located on the topography of the pudendal nerve, whi-
ch used to get better when sitting on the toilet and worsened 
throughout the day in the orthostatic position, with an average 
intensity of 8 on the visual analog scale (VAS). He had urinary 
incontinence as a result of radical prostatectomy and pelvic ra-
diotherapy, change in the appearance of urine during the period 
when the intensity of pain and discomfort increased. 
The therapeutic planning respected what is recommended, 
maintaining gabapentin and amitriptyline, in combination with 
prednisone and tramadol for a short period, obtaining good pain 
control, but maintaining the urinary complaint. 
In the urine culture with the material collected in the bladder 
tube, there was the growth of Candida glabrata, but no sensiti-
vity test to antifungals was performed. The Magnetic resonan-
ce imaging of the pelvis and the cystoscopy showed an imaging 
condition compatible with radiation cystitis. 
The patient was referred to the infectious disease specialist who 
started antifungal therapy with fluconazole, with significant im-
provement in pain complaints and with zero pain intensity by 
both VRS and VAS, and absence of discomfort. The vesical delay 
probe was maintained because although possible ways of treating 
urinary incontinence have been proposed, and even being infor-
med about the risks and benefits, he chose for the vesical delay 
probe. Throughout the follow-up, the pain complaints were enti-
rely resolved, and all the drugs prescribed for the control of chro-
nic pain were suspended, and the patient is still in outpatient 
follow-up with no complaints. This case study was approved by 
the Ethics Committee of the Centro Universitário da Fundação 
Assis Gurgacz (5219) and submitted to the National Research 
Ethics Commission - 11615119.4.0000.5219 CAAE, obtaining 
the formal authorization of the patient by signing the Free and 
Informed Consent Term (FICT).

DISCUSSION

Many patients with CPP have neuropathic pain in the puden-
dal nerve distribution; that is, located in the vulva, vagina, cli-
toris, perineum, and rectum in women; and in men, in the 

glans, penis, scrotal pouch, except for the testicles, perineum, 
and rectum. 
A small percentage of patients can have side symptoms, out of 
the area specifically determined by the pudendal nerve, since this 
region has a plexus-type innervation, so it may have several tri-
butaries, causing manifestations in atypical topographies. Such 
symptoms can be a pain in the lumbar region, dyspareunia, alte-
red urinary frequency, and urinary incontinence1-3, hyperalgesia, 
and allodynia can add to the condition2,3.  
The CPP also has actinic cystitis as its etiology, which comprises 
a series of manifestations also present in other causes of CPP, in-
cluding hematuria, urination pain, chronic pelvic pain, urinary 
incontinence, hydronephrosis and decreased bladder storage ca-
pacity, which in itself, are unspecific2,5,8. 
The diagnosis is made by the symptoms in patients undergoing 
pelvic radiotherapy, associated with imaging tests and cystosco-
py, showing telangiectasis with friable erythematous mucosa, 
erythema, edema, reduced bladder capacity, fistulas or fibrosis9. 
In addition, tests such as ultrasound of the lower urinary tract, 
computerized tomography, and nuclear magnetic resonance can 
also provide the diagnosis of radiation cystitis6,10. 
In the present study, the patient had symptoms compatible with 
such conditions besides the presence of changes in the urine as-
pect, and Candida glabrata in the urine culture. Candida glabrata 
is a pathogenic agent in humans. This opportunistic fungus ac-
counts for up to 29% of total bloodstream infections, in addition 
to causing infections of the urinary tract and vagina11,12, recogni-
zed as important causes of morbidity and mortality, especially in 
immunosuppressed patients11-13. Some of the risk factors for uri-
nary tract infections by Candida species are immunosuppression, 
diabetes mellitus, prolonged hospitalization, urinary catheter, use 
of broad-spectrum antibiotics, female gender, and age over 6511.12. 
Fluconazole is the drug of choice for Candida glabrata. However, 
in case of resistance to the drug, intravenous or intravesical am-
photericin can be used11,12. 

CONCLUSION

A case report with total pain control in a patient who had an 
initial diagnosis of pudendal neuralgia, who after clinical, ima-
ging, cystoscopic, and laboratory evaluation was diagnosed with 
actinic cystitis associated with infection by Candida glabrata.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Atypical odontalgia 
is characterized by continuous pain that persists for more than 
three months in one or more teeth or in the socket after ex-
traction, without apparent dental and neurological causes, with 
transient pain relief and worsening within a few days or even 
weeks in patients undergoing extensive dental treatment. These 
patients are at risk of going through unnecessary dental/surgical 
procedures, which would worsen their pain. This article aims to 
report a difficult case of atypical odontalgia diagnosis of a patient 
that underwent extensive dental treatment accompanied by se-
vere pain.
CASE REPORT: A 57-year-old female patient with severe and 
excruciating pain in the right maxillary region of no identified 
source. After an endodontic retreatment on teeth 14 and 16, the 
pain worsened suggesting traumatic pericementitis or reaction 
to the intracanal drug used. Since the pain did not improve, a 
pulpectomy on 13 was performed. However, the pain increased 
significantly, and after an evaluation by volumetric computed to-
mography, a paraendodontic surgery was performed, but the pain 
irradiated to the ocular fundus and the maxillary region. The ab-
sence of neurological, ophthalmological, and otorhinolaryngologi-
cal alterations led to the diagnosis of atypical odontalgia.
CONCLUSION: The diagnosis of atypical odontalgia is diffi-
cult, requiring a multidisciplinary approach listening to the pa-
tient’s complaint, and, in case of doubt, avoid any procedures 
not to worsen pain and turn it chronic.
Keywords: Diagnosis, Endodontics, Toothache.

The challenge of diagnosing atypical odontalgia. Case report
O desafio para o diagnóstico da odontalgia atípica. Relato de caso

André Hayato Saguchi1,2, Adriana Lira Ortega1, Ângela Toshie Araki1

André Hayato Saguchi – https://orcid.org/0000-0002-1903-4986; 
Adriana Lira Ortega – https://orcid.org/0000-0001-7295-803X;
Ângela Toshie Araki – https://orcid.org/0000-0003-4402-7531.

1. Universidade Cruzeiro do Sul, Programa de Pós-Graduação em Odontologia, São Paulo, 
SP, Brasil.
2. Faculdade Anhanguera de Osasco, Curso de Odontologia, Osasco, SP, Brasil. 

Submitted on November 21, 2019.
Accepted for publication on March 25, 2020.
Conflict of interests: none – Sponsoring sources: none. 

Correspondence to:
Rua Galvão Bueno, 868
01506-000 São Paulo, SP, Brasil.
E-mail: andre_saguchi@yahoo.com.br

© Sociedade Brasileira para o Estudo da Dor

RESUMO

JUSTIFICATIVA E OBJETIVOS: A odontalgia atípica caracte-
riza-se por dor contínua que persiste por mais de três meses em 
um ou mais dentes ou no alvéolo após extração, sem causas dentá-
rias e neurológicas aparentes, com alívio transitório, e piora da dor 
dentro de poucos dias ou até semanas, em pacientes com amplo 
tratamento odontológico. A dificuldade para o diagnóstico pode 
levar a procedimentos odontológicos desnecessários e mutiladores, 
com piora e/ou cronificação da dor. Este artigo tem como objetivo 
relatar um caso de difícil diagnóstico de odontalgia atípica em pa-
ciente submetida a extenso tratamento odontológico.
RELATO DO CASO: Paciente do sexo feminino, 57 anos, 
apresentava queixa de dor lancinante em região maxilar direita 
cuja origem não identificava. Após retratamento endodôntico 
dos dentes 14 e 16, houve piora da dor sugerindo pericementite 
traumática ou reação a fármaco intracanal. Como a dor não me-
lhorou foi realizada uma pulpectomia no dente 13. Entretanto, a 
dor aumentou e após tomografia computadorizada volumétrica 
foi realizada cirurgia parendodôntica, porém a dor irradiou para 
fundo do olho direito e região maxilar. A ausência de alterações 
neurológicas, oftalmológicas e otorrinolaringológicas permitiram 
diagnosticar a odontalgia atípica.
CONCLUSÃO: O diagnóstico é difícil, sendo recomendada a 
abordagem multidisciplinar, valorizar a queixa do paciente e, em 
casos de dúvida, evitar quaisquer procedimentos para não piorar 
e cronificar a dor.
Descritores: Diagnóstico, Endodontia, Odontalgia.  

INTRODUCTION

Atypical odontalgia (AO), a subtype of persistent idiopathic 
facial pain or a sub-form of post-traumatic painful trigeminal 
neuropathy, is characterized by continuous pain in one or more 
teeth or the socket after extraction, without any apparent dental 
or neurological cause. It lasts for more than two hours a day, 
persisting for more than three months, associated or not with a 
history of dental trauma1. Commonly, patients have extensive 
dental treatment2 that transitorily relieves pain, usually increa-
sing in a few days or weeks3.
The physiopathology is not entirely clarified, although there is 
strong evidence of neuropathic mechanisms involved4-10, and 
studies seek to determine whether there is an involvement of 
central and/or peripheral sensitization10-14. There is no gold stan-
dard for the diagnostic protocol14,15, and the existing ones are 
not fully reliable4. As the physiopathology is not well defined12,16, 
the diagnosis is made by exclusion15,17. Tricyclic antidepressants, 
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anticonvulsants, anesthetics, and botulinum toxin reduce pain18-

20, but have limited activity and have no proven effectiveness20-22.
The objective of this study was to report a case of AO, highlighting 
the challenge and the importance of diagnosis to avoid unneces-
sary and irreversible procedures.

CASE REPORT

Female patient, 57 years old, normoreactive, went to the dental 
clinic complaining of continuous and severe pain in the upper 
right dental arch, whose origin was not identified. The clinical 
examination showed fixed partial prosthesis with pillars being 
on teeth 14 and 16, which responded negatively to the horizon-
tal and vertical percussion tests and the apical palpation. The 
radiography quality of the filling of the two elements was not 
satisfactory, leading to the diagnosis of symptomatic apical pe-
riodontitis (Figure 1).
After removing the prosthesis and making the definitive cemen-
tation of the temporary fixed partial prosthesis, access to the pulp 
chambers was made after perforation of the temporary occlusal, 
reducing the risk of loosening and consequent contamination of 
the root canals. Gutta-percha with orange peel was removed, fol-
lowed by manual instrumentation, with 1% sodium hypochlori-
te, 17% EDTA-T (Fórmula e Ação, São Paulo, SP, Brazil). As an 
intracanal medication, it was used calcium hydroxide pro-analy-
sis (PA) associated with the viscous vehicle paramonochlorophe-
nol + rinosoro® (sterile saline nasal spray) + polyethylene glycol 
(PEG) Fórmula e Ação, São Paulo, SP, Brazil).
Three days after the beginning of retreatments, the pain worse-
ned, with positive sensitivity to horizontal and vertical percus-
sion, without edema. The hypothesis for pain worsening was a 
reaction to the orange peel oil and/or to the paramonochloro-
phenol present in the drug used as a calcium hydroxide vehicle. 
The canal was irrigated with 0.5% sodium hypochlorite to re-
move the intracanal drug, and the canals were filled (Figure 2).
Given the intense pain in the region of teeth 12 and 13 and 
an altered response to the thermal test with refrigerant gas, it 
was performed a pulpectomy on tooth 13, after the diagnosis of 

Figure 2. Final radiography of the filling of teeth 14 and 16

Figure 1. Teeth 14 and 16 periapical radiography 

symptomatic irreversible pulpitis. Two weeks after the pulpec-
tomy, the pain was more severe, originating from the fundus of 
the right eye. Teeth 12 and 13 showed exacerbated sensitivity to 
touch and apical palpation, and the pain extended from the re-
gion of the nose wing towards the eye. It was performed a photo-
dynamic therapy with a 660nm laser and methylene blue, and six 
days later, teeth 12 and 13 still showed exacerbated sensitivity to 
vertical percussion, and the pain was being reflected throughout 
the cheek. The apical palpation of tooth 14 previously retreated 
caused great pain in the optic nerve’s innervation region, sugges-
ting that the pain had no odontogenic origin. The patient was 
referred to the neurologist, who did not diagnose headaches or 
any other disorders. An otolaryngologist and an ophthalmologist 
were also consulted, and they did not identify any abnormality 
or disease. As the pain reduced, tooth 13 was filled.
After a few days, the patient experienced pain in the eye and left 
temporal muscle region. It was performed the endodontic re-
treatment of the 26 without complications and pain. In the same 
period, the patient reported sensitivity in tooth 46 when biting, 
and after complementary radiographic evaluation, endodontic 
retreatment was indicated. 
Two months after filling tooth 13, the patient returned to severe 
pain condition, and the tomography showed a radiolucent image 
in the periapical region (Figure 3), with a diagnosis of sympto-
matic apical periodontitis and an apicectomy (Figure 4).
After surgery, the pain worsened with allodynia and hyperalgesia 
when touching the mucosa and epidermis close to the region of 
the procedure. The pain was very intense, and the suture was not 
completed. It was applied Infrared laser to the periapex of 13 
to reduce pain and control the inflammatory process. Five days 
later, the pain was concentrated in the right nose wing and radia-
ted to the base of the eye, like a knife prick. There was good hea-
ling, without edema, but the area became very sensitive to touch. 
Dexamethasone 8 mg/day was prescribed for seven days. After 
two months, pain sensitivity to vertical percussion and apical 
palpation was present. The patient was referred to an acupunc-
turist, and, although diagnosed with fibromyalgia, did not un-
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dergo any treatment. In another dental appointment, the patient 
requested not to be palpated at the periapical area, as she had a 
pressure sensation for three days after the previous appointment. 
After more than 12 months, there was a reduction in pain, and 
six years later, the patient is asymptomatic, reporting pain in the 
right maxilla with irregular and sporadic frequency, with mild to 
moderate intensity.

DISCUSSION

AO represents a clinical challenge for most dentists4, because 
when the patient complains of pain, the origin is usually odonto-
genic, and its cause can be identified and treated. Although the-
re is a well-defined diagnostic criterion for AO1, in the present 
case, three facts were decisive for not making an initial diagnosis 
of AO: 1) according to the patient’s dental history, there was 
no recent previous dental procedure that justified the onset of 
continuous and severe pain in the upper right hemiarch; 2) the 
complementary clinical and radiographic examination provided 
sufficient information to diagnose symptomatic apical periodon-
titis of odontogenic cause in teeth 14 and 16. 3) The patient did 
not report any disease, drug use, and allergy that, according to 
the study12, could bring important information related to pain. 
One of the characteristics of AO is the increase in pain intensity 
after endodontic and surgical procedures3. In this case, the pain 
worsened after the start of retreatments, which became a stabbing 
pain. Since there was a diagnosed odontogenic cause, symptoma-
tic apical periodontitis, the worsening of pain was interpreted as 
postoperative pain, pericementitis resulting from endodontic ma-
nipulation. Premature occlusal contact, presence of preoperative 
pain, presence of a periapical lesion, and the type of the tooth 
would explain the pain after endodontic procedures23. Therefore, 
the chemical substance was replaced as well as the intracanal drug, 
despite the worsening of the pain that occurred after the endodon-
tic treatment of tooth 13 and after the apicectomy. 
Studies show that extensive dental treatments performed in an 
attempt to reduce pain only worsen it. Pulpectomy of tooth 13 
caused a significant worsening of pain, which radiated to the 
nose wing and fundus of the eye, and the apicectomy caused 
allodynia to touch on the mucosa and epidermis close to the 
operated area. However, they were necessary procedures because 
pulpectomy was indicated with a diagnosis of irreversible pulpi-
tis and apicectomy after volumetric computed tomography to 
detect periapical lesion, consistent with studies that emphasi-
ze the need for a thorough clinical examination to rule out all 
odontogenic causes5,6,24,25. 
The analysis of the characteristics of the pain and the absence of 
a neurological cause allowed the diagnosis of AO, especially the 
exacerbation after surgical procedures when central or peripheral 
sensitization may occur11,16,18,26. It is important to highlight that 
the prevalence is high in females3.27.
The neurological, ophthalmological, and otorhinolaryngological 
evaluation was correct5,12,28, and the absence of neurological ab-
normality coincides with one of the diagnostic criteria defined by 
the International Classification of Headache Disorders (ICHD)1, 
corroborating for the diagnosis of AO. Figure 4. Periapical radiography of tooth 13, after an apicectomy

Figure 3. Transaxial sections of volumetric computed tomography of 
tooth 13
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Chronic pain lasting longer than six months is another ICHD 
diagnostic criteria 1 for AO. It is common to see demotivation 
and loss of credibility on the professionals, is recommended to 
pay attention to the patient’s complaint and the history of treat-
ments performed, and not to perform only technical therapy. 
The correct approach is the holistic and psychosocial adopted 
during treatment29,30. The pain decreased, and after six years, the 
patient is asymptomatic, with no use of tricyclic antidepressants, 
antiepileptics, anesthetics, and botulinum toxin18-21.

CONCLUSION

The presence of pain without odontogenic causes was important 
for the diagnosis, and the reception of the patient during treat-
ment was fundamental and decisive for its success. The diagno-
sis of AO is difficult, A multidisciplinary approach, valuing the 
patient’s complaint and, in cases of doubt, avoiding any dental 
treatments to avoid worsening and chronic pain is recommended.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Orofacial pain is a ma-
jor diagnostic challenge for the most experienced clinicians. Due 
to the complexity regarding the trigeminal-cervical joint, orofa-
cial pain with the same etiology may present different symptoms, 
and pain with similar symptomatology may have different cau-
ses. The objective of this study was to alert health professionals 
about the importance of differential diagnosis in the hypothesis 
of trigeminal neuralgia, where the inclusion of the dentist in 
the medical-hospital team is of paramount importance in esta-
blishing the correct diagnosis.
CASE REPORT: Twenty-nine-year-old female patient complai-
ned of electric shock and pulsatile orofacial pain that covered the 
third division of the fifth cranial nerve on the right side. Mag-
netic resonance imaging revealed the presence of trigeminal Sch-
wannoma, causing neuralgia due to its neural compressive na-
ture. Two different neurosurgery departments suggested tumor 
resection. However, after the evaluation by a third neurosurgery 
department, in which a dentist, specialized in orofacial pain was 
part of the team, the complete evaluation established the final 
diagnosis of right lower first molar odontalgia, with irreversible 
acute pulpitis as the cause of the symptoms and the expansive 
lesion was only a radiological finding.
CONCLUSION: Interdisciplinary evaluation among physicians 
and dental surgeons is necessary to obtain the correct diagnosis 
when considering the hypothesis of trigeminal neuralgia.
Keywords: Facial pain, Neurilemmoma, Referred pain, Trigemi-
nal neuralgia.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: As dores orofaciais repre-
sentam grande desafio diagnóstico ao mais experiente clínico. 
Devido à complexidade do conjunto trigeminocervical, as dores 
orofaciais com a mesma etiologia podem apresentar sintomas 
diferentes, e dores com o mesmo sintoma podem ter etiologias 
diferentes. O objetivo foi alertar o profissional da saúde sobre a 
importância do diagnóstico diferencial quando aventada a hipó-
tese diagnóstica de neuralgia trigeminal, e a presença do cirur-
gião-dentista na equipe médico-hospitalar é de suma importân-
cia para o estabelecimento do diagnóstico.
RELATO DO CASO: Paciente do sexo feminino, 29 anos, apre-
sentou dor orofacial em choque elétrico e pulsátil que percorria 
o trajeto da terceira divisão do V par craniano, do lado direito. A 
ressonância nuclear magnética evidenciou Schwannoma trigemi-
nal, sendo diagnosticada neuralgia trigeminal secundária à essa 
lesão expansiva. Foi sugerida ressecção tumoral em dois serviços 
de neurocirurgia. Contudo, após a avaliação de um terceiro ser-
viço de neurocirurgia, com a participação de cirurgião-dentista 
especialista em dor orofacial, foi estabelecido o diagnóstico de 
odontalgia do primeiro molar inferior direito, com pulpite aguda 
irreversível, sendo essa a causa do quadro sintomático, e a lesão 
expansiva, apenas um achado radiológico.
CONCLUSÃO: A avaliação interdisciplinar entre médicos e ci-
rurgiões-dentistas é necessária para o diagnóstico correto quando 
a hipótese diagnóstica for neuralgia trigeminal.
Descritores: Dor facial, Dor referida, Neuralgia do trigêmeo, 
Neurilemoma. 

INTRODUCTION

Orofacial pain (OFP) comprises pain conditions located in the 
oral cavity and on the face. Other extra-trigeminal anatomical 
structures can also promote pain referred to this segment, such as 
the skull and the cervical region. This is due to a rich innervation 
and broad somatosensory representation of the central nervous 
system (CNS), which makes the clinical diagnosis a great chal-
lenge, even for the most experienced professional1.
The differential diagnosis of OFP can be related to numerous 
diseases and/or conditions that affect these regions primarily or 
secondarily, that is, the site of the pain is not necessarily the pri-
mary source of the painful stimulus, on the contrary, it can be 
a symptom of diseases set in distant regions, such as intracranial 
and cervical2. 
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OFP can also result from several diseases of inflammatory, in-
fectious, and/or neoplastic nature, which directly affect these 
structures2,3. 
The objective of the study was to warn health professionals about 
the importance of having a dental surgeon, specialist in OFP, in 
the hospital medical team for multi and interdisciplinary care.

CASE REPORT

A twenty-nine-year-old female patient reported that in Octo-
ber 2018 she had the first episode of facial pain, like an electric 
shock, with paroxysms, on the path of the third trigeminal divi-
sion (V3) on the right side, with intensity 8/9 on the visual ana-
log scale (VAS). The neurologist requested a nuclear magnetic 
resonance imaging (MRI) of the skull base with a focus on the 
trigeminal ganglion, which showed nodular foci along the distal 
segment of the cisternal portion of the V cranial nerve on the 
right, which could cause compression and medial displacement 
of the cisternal path. After gadolinium contrast, these foci were 
impregnated, more marked next These foci were impregnated 
after the gadolinium contrast, markedly next to the trigeminal 
sensory root, raising the hypothesis of Schwannoma (Figure 1).  

Figure 1. Expansive lesion by trigeminal Schwannoma

The patient was medicated with carbamazepine (400mg) twice a 
day, nortriptyline (50mg) once a day, and tramadol (100mg) three 
times a day, with partial pain relief. She was informed about the 
need to resection the Schwannoma, as it was housed in the tri-
geminal region and was responsible for the pain. However, the 
patient did not agree with the surgery. With moderate pain, five, 
according to VAS, the patient sought another neurosurgery service 
that corroborated the diagnosis of trigeminal neuralgia, secondary 
to Schwannoma, with the indication of surgery and pregabalin, 
75mg in the morning and 150mg at night. The pulsatile and per-
sistent shock-like pain continued with intensity four, by VAS. In 
February 2019, she sought another neurosurgery service when a 
hypoesthesia was observed in the second and third trigeminal di-
visions (V2 and V3) on the right, in addition to the same painful 
symptom, five. During hospitalization for venous analgesia, the 
patient also reported pain with, intensity eight, in the right man-
dibular hemiarco, which worsened during chewing. The dental 
surgeon of the team examined the patient, and at the thermal test 
with ice spray at -50°C to check the pulp vitality of the right lo-
wer 1st molar, tooth 46, the patient reported an unbearable painful 
crisis of intensity 10, which lasted about three minutes, gradually 
regressing to intensity =5. The indication for endodontics of tooth 
46 was made and the periapical radiography showed a deep resto-
ration that bordered the dental pulp (Figure 2). 

Figure 2. Initial periapical radiography 

This tooth had been restored approximately two months befo-
re the onset of the painful crises, and the teeth became extre-
mely sensitive to thermal stimuli after the restorative procedure. 
When performing the endodontics of tooth 46, it was observed 
signs of vital failure in the dental pulp, and irreversible acute 
pulpitis (IAP) was diagnosed. In the first session, the root canals 
were prepared using the Reciproc Blue (VDW) system and intra-
canal drug insertion with calcium hydroxide paste (Ultracal, Ul-
tradent), after the temporary sealing with stick gutta-percha and 
glass ionomer. Ibuprofen (600mg) was prescribed at every eight 
hours, and viminol (70mg), if necessary. At that time, the patient 
was no longer using other analgesic drugs. After 15 days, a ca-
nal filling session was performed using the single cone technique 
in the mesial canals and lateral condensation in the distal canal 
using bioceramic endodontic cement BioRoot RCS (Septodont) 
(Figure 3), and temporary dental restoration with glass ionomer 
before the final restoration. Currently, the patient is asymptoma-
tic in the follow-up of the Schwannoma evolution.

Figure 3. Periapical radiography after the endodontic treatment 

DISCUSSION

The trigeminal nerve (TN) is considered the largest pair of cra-
nial nerves, being classified as a mixed nerve because it has sen-
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sory and motor roots that receive sensory input from the face. 
Due to its extensive distribution in the cephalic segment, from 
central regions to peripheral endings, a range of diseases can af-
fect this complex system and often mimic pain that does not 
correspond to the reported etiological factor. However, they can 
present the same symptom4. 
Secondary trigeminal neuralgia can be caused by an underlying 
disease, such as Schwannoma, being evidenced by MRI that 
shows the nervous compression and, clinically, sensory altera-
tions with the presence of paroxysms ipsilateral to the radiolo-
gical finding5.
Intracranial trigeminal Schwannomas (ITS) are rare neoplasms 
of the Schwann cells that can occur in any peripheral, cranial, 
or autonomic nerves. They have slow, insidious growth and are 
predominantly benign. They affect individuals in adulthood bet-
ween the 4th and 6th decades of life. They have a slightly higher 
incidence in women, accounting for approximately 0.07 to 
0.33% of all intracranial neoplasms, and 1 to 8% of all intracra-
nial Schwannomas6-9.
Clinically, the most common symptoms are sensory changes 
such as hypoesthesia, paresthesia, in addition to OFP, which can 
involve the trigeminal pathways of the first, second and third 
division of this cranial nerve, according to the location of the 
neoplasia7-10. 
The patient presented with a Schwannoma in the trigeminal cis-
ternal region, correlated with pain in the V2 and V3 paths on 
the right side. However, studies report that neoplasms involving 
the trigeminal ganglion usually present continuous pain, whe-
reas neoplasms involving their roots are asymptomatic7,11 which 
would justify further investigation of the case.
Study6 evaluated 42 patients diagnosed with ITS who under-
went surgical intervention for neoplastic resection and observed 
at the time of hospital admission that 62% of the individuals 
had hypoesthesia or paresthesia, whereas only 7% developed fa-
cial pain6. Similarly, another study7 conducted with 68 patients 
with the same diagnosis, found that facial pain was less common 
compared to facial hypoesthesia. 
In the present study, the diagnosis of TN secondary to Schwan-
noma was based on symptoms and imaging results. However, no 
exclusion diagnosis was carried out in full. Despite the presence 
of trigeminal Schwannoma, the proper assessment of the oral 
cavity should have been performed by a dental surgeon before 
any neurosurgical procedure, an assessment that was performed 
only at the third neurosurgery service, when the appropriate in-
vestigation procedure was followed (Table 1).
The patient’s report was decisive in the evolution of her treat-
ment, when she said that the pain on her face were exacerbated 
when she chewed something hard. Several studies report that 
extensive carious processes and extensive restorative procedures 
very close to the pulp cavity have a high chance of causing irre-
versible acute pulpitis, that is, an irreversible condition of pulp 
inflammation13-16. 
This clinical condition is associated with severe pain that can 
be continuous and/or remitting, with no spontaneous resolu-
tion, often tricky to locate by the patient13. In the initial stage, 
the patient still manages to identify the affected tooth, which is 

confirmed by the pulp vitality test with the ice spray at -50°C, 
which will show a hyperalgesic response greater than 30 seconds. 
However, in chronic cases, the pain has a diffuse and reflex cha-
racteristic to several regions of the ipsilateral skull section, such 
as teeth, face and head, being exacerbated by heat and the masti-
catory act, whereas the cold can relieve painful symptoms12,14,17.  
It is sometimes pulsatile, paroxysmal and sharp14. 
The patient reported that she had undergone a recent restorative 
procedure on element 46, and after surgery, the sensitivity to 
thermal stimuli was exacerbated. The analysis of the periapical 
radiography showed close contact of the restorative material with 
the roof of the pulp chamber. Studies state that bacterial infec-
tion is the crucial factor in the pathogenesis of pulp disease, and 
the infectious process may be due to caries, dental trauma or res-
torative procedure with pulp exposure and/or contamination15,18 
suggesting that in this clinical case there was pulp exposure and, 
consequently, its contamination.
The dental pulp is a loose connective tissue inside the pulp 
chamber and the root canal, containing a vascular-nervous bun-
dle with specific functions of nutrition and sensory input to 
the dental organ15. When suffering some type of injury and/or 
aggression, it triggers a process called neurogenic inflammation19 
with increased expression of neuropeptides, such as substance P, 
CGRP, in addition to the release of potent inflammatory media-

Table 1. Patient’s history model proposed at the bedside (Adapted)12

1- Request and/or ask about the history of previous dental treat-
ments and especially about restorations and/or recent trauma

2- Ask the patient fundamental questions:

a- Where is the pain located? 

b- When did the pain start?

c- What is the intensity of the pain?

d- What is the quality of the pain? Examples: burning, stinging, 
shock, needles, pinprick, etc.

e- What is the duration of the pain?

f- How frequent is the pain?

g- Pain relief factors? Any kind of drug?

h- Pain worsening factors? Examples: cold, hot, chewing. 

3- Thorough evaluation of the oral cavity in order to check for the 
presence of caries, fractured teeth, exposed dentin, defective res-
torations, soft tissue with swollen and/or hyperemic areas, residual 
roots, semi-submerged and/or impacted teeth.

4- Perform the vertical percussion test to exclude acute perio-
dontitis.

5- Perform the thermal hyperalgesia test to cold using an ice spray 
at -50°C or ice stick. It is important to start the thermal test always 
on the contralateral side to the pain.

6- Perform the thermal hyperalgesia heat test using a heated 
gutta-percha stick, or even an external heat source, to reprodu-
ce the pain.  

7- Request, as soon as possible, panoramic, and/or periapical test 
to identify caries that are not clinically visible, extensive restora-
tions, endodontic and/or periodontal lesions.
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tors, such as prostaglandins E2, prostaglandins F2a, interleukins 
1 and 6 and TNF-α15,16. It also appears to increase neuronal ex-
citability and activate isoforms of nociceptors such as Nav 1.7, 
1.8, 1.9, orchestrating an immense cellular immune response16. 
Thus, the clinical conditions arising from this pulp inflammatory 
process include neuroplasticity, allodynia, hyperalgesia, periphe-
ral sensitization and central sensitization16, data that help explain 
the complexity of irreversible acute pulpitis and how easy it can 
be mistaken for trigeminal neuropathic pain.  

CONCLUSION

The patient with OFP needs to be carefully assessed since the 
pain treatment permeates multifactorial aspects with different 
etiologies that can be associated with the same symptoms. The-
refore, an interdisciplinary evaluation is necessary for the correct 
diagnosis, since not all paroxysmal pain, whether shock or bur-
ning, means the presence of trigeminal neuralgia.
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Dear editor,

The world scenario of the new coronavirus (SARS-CoV-2, 
causer of COVID-19) rapid dissemination has been signifi-
cantly impacting economy and health. With the objective of 
diminishing the fast spreading of the virus and preserving 
the functioning capacity of health systems, restrictive mea-
sures like social isolation have been adopted in several coun-
tries1,2. In Brazil, the pathology has been spreading through 
all regions3,4. Despite the directions of the World Health 
Organization (WHO), the country has been placed in a de-
licate position in the fight against the biggest health condi-
tion of the present times due to the hardships in applying 
the recommended protective measures5,6. Brazil’s public 
health system, the Sistema Único de Saúde (SUS) and the 
supplementary health system, just as the nation’s economy, 
has been suffering the dramatic strikes of the pandemic. 
The 2020’s pandemic also brought to light the precarization 
of services, as well as the obstacles to health access already 
know by a portion of the Brazilian population
The installment of protective measures like social distancing 
and the restriction of circulation resulted in the suspension 
of some health services like outpatient attendances and elec-
tive surgeries. As a consequence, thousands of people, in-
cluding those that suffer from chronic pain, ran into even 
more obstacles to access health teams and rehabilitation cen-
ters8,9. For this population, the absence or discontinuation 
of treatment can be followed by a significant worsening of 
the symptoms, dishabituation and consequent major social 
and economic implications on the health systems9. The large 
prevalence of chronic pain and the high direct and indirect 
costs have set another alarm among the present scenario10. In 
this context, the initiatives of offering remote health service, 
like telehealth, present an alternative for health attention 
capable of overcoming geographical and access boundaries, 
guaranteeing the participation, continuity and monitoring 
of chronic pain patients8,11. 
Telehealth is defined as the sourcing of treatment modalities 
using digital and telecommunication technologies12. Accor-
ding to the WHO13, telehealth can be provided by health 
professionals to exchange information necessary for diagno-
sis, autocare, treatment and prevention of pathologies and 

The COVID-19 pandemic and the regulations of remote attendance in 
Brazil: new opportunities for people dealing with chronic pain
A pandemia de COVID-19 e a regulamentação do atendimento remoto no Brasil: novas 
oportunidades às pessoas com dor crônica  
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injuries, as well as a research, evaluation, and continued 
education engine14. An important aspect of telehealth for 
the reality of Brazil involves the diminishing of geographi-
cal, social and economical barriers facilitating the access to 
specialized services and interventions based on high qua-
lity evidence12. However, up until the beginning of 2020, 
telehealth in Brazil did not count with the specific regu-
lation, being guided only for teleconsulting, telediagnosis 
and continued education inside SUS, for the teams of the 
Estratégia de Saúde da Família com o Telessaúde Brasil Redes 
(Family Health Strategy with Brazil Networks Telehealth - 
Ordinance n° 2.546, October 27, 2011)15. Such modalities 
emphasize the support of health professionals but does not 
authorize the interaction between professional and patient 
through the digital and telecommunication technologies. 
The new coronavirus outbreak and the health attention ur-
gencies arising from the pandemic promoted the emergency 
regulation by boards of several health-related professions. 
Nevertheless, despite the regulations progress, there was no 
sufficient guidance for the correct implementation by the 
professionals and let alone the evaluation of the necessities 
and access capacity to this technology of our population 
in order to optimize the establishment of this modality in  
Brazil13,16,17. 
Specifically, to people with chronic pain, telehealth can be a 
potential resource as current evidence shows the benefits of 
self-management strategies that include return to activities, 
physical activity practice, behavioral changes, and adequate 
knowledge about pain18-20. However, the implementation of 
telehealth will require a paradigm shift by both the health 
care professional and patient. The former should be attenti-
ve to measures that help the patient achieve his or her goals, 
and the latter should be ready for more active behavior in 
their treatment and adopt changes in their lives18. By adop-
ting this new paradigm, decrease in demand for health ser-
vices (overutilization) and for unnecessary procedures (low-
-value practice) will be possible.
The appearance of new health modalities will always rai-
se questions that should still be answered by science like 
effectiveness, adverse effects, cost-effectiveness, adherence 
rate and treatment abandonment, user profile, archiving 
and securing data, as well as the professional and patient 
usage preferences. Although promising, telehealth can only 
be homogeneously expanded in Brazil when we are willing 
to listen to the real needs of the people and are able to con-
tribute to the adoption of more autonomy by the patient in 
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the face of the understanding health in its individual and 
public domains. 
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