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EDITORIAL

Another step!
Mais um passo!
DOI 10.5935/2595-0118.20210020

So that the BrJP may continue improving, both from the ethical and scientific points of view, another adjustment is being introduced
at the beginning of this year, aiming at the indexing in other platforms.
The Editorial Board is now composed of the Editor and the Co-Editors, who, starting this year, will assume part of the Editor’s tasks,
as they will be responsible for following up the review of the articles and, together with the Editor, accept the article for publication or
reject it, not without first informing the authors of the reasons, and encouraging them to produce texts of better quality.
With this adjustment, the Coeditors are free to invite professionals from various areas of healthcare to review the articles, provided that the reviewers have the expertise to perform the arduous task of carefully reading and evaluating the texts submitted by the authors, who are always anxiously awaiting for the positive response, i.e., that their article will be published in BrJP.
The AOP publishing modality introduced last year has contributed greatly to the rapid dissemination of articles published in BrJP,
allowing the results to be accessed early by the scientific community and consequently be cited more quickly.
Prof. Dr. Irimar de Paula Posso
Editor for the 2020-2021 biennial
http://orcid.org/0000-0003-0337-2531.
E-mail: editor.brjp@dor.org.br
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The profile of dexamethasone combined with transcranial direct current
stimulation in rats submitted to an arthritis model
O perfil da dexametasona combinada com estimulação transcraniana por corrente contínua em
ratos submetidos a um modelo de artrite
Gabriela Laste1, Bettega Costa Lopes2,3, Liciane Fernandes Medeiros2,4, Felipe Fregni5, Wolnei Caumo6, Iraci L S Torres2,3,6
DOI 10.5935/2595-0118.20210003

ABSTRACT
BACKGROUND AND OBJECTIVES: To pursue safer and
more effective treatments for rheumatoid arthritis, the effect of
dexamethasone treatment (DEX, 0.25mg/kg) combined with
transcranial direct current stimulation (tDCS) in the behavior
and neurochemical parameters of arthritic rats was evaluated.
METHODS: Thirty-six Wistar rats were divided into four
groups: control+DEX (CTRL+DEX), arthritis+DEX (RA+DEX), arthritis+DEX+sham-tDCS (RA+DEX+sham-tDCS)
and arthritis+DEX+tDCS (RA+DEX+tDCS). The arthritic
model (RA) was induced by complete Freund’s adjuvant (CFA)
paw administration. Paw edema and mechanical allodynia were
assessed by plethysmometer and von Frey apparatus, respectively.
Fourteen days after the CFA injection, rats received the treatment for eight days (DEX and/or tDCS). Behavioral parame-
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ters were measured with the Open-Field test. ELISA was used
to evaluate hippocampal and spinal cord tumor necrosis factor
(TNF-α) levels, cerebral cortex and brainstem BDNF levels.
RESULTS: In pre-treatment measurements, arthritic rats presented an increase in joint swelling and mechanical allodynia
when compared to the control group, confirming chronic pain
establishment. A slight antinociceptive effect of dexamethasone
combined with tDCS in the pain model was observed. The pain
model significantly induced an increase in the grooming behavior and a reduction in the spinal cord and hippocampal TNF-α
levels; these effects were reverted in the sham- and active-tDCS-treated rats. However, no effects of DEX or tDCS were observed
in the BDNF levels in the cerebral cortex and brainstem.
CONCLUSION: Despite the small effect observed, tDCS treatment cannot be discarded as a non-pharmacological adjuvant
technique for inflammatory chronic pain treatment.
Keywords: Cerebral cortex, Hippocampus, Mechanical allodynia, Spinal cord.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Para investigar métodos
mais seguros e eficazes para o manejo da artrite reumatoide, avaliou-se o efeito do tratamento com dexametasona (DEX, 0,25
mg/kg) combinado com estimulação transcraniana por corrente
contínua (ETCC) sobre parâmetros comportamentais e bioquímicos de ratos submetidos a um modelo de artrite reumatoide.
MÉTODOS: 36 ratos Wistar foram alocados em 4 grupos: controle+DEX (CTRL+DEX), artrite+DEX (AR+DEX),
artrite+DEX+sham-ETCC (AR+DEX+sham-ETCC) e artrite+DEX+ETCC (AR+DEX+ETCC). O modelo de artrite foi induzido pela administração de complete Freund’s adjuvant (CFA)
na pata. Edema na pata e a alodinia mecânica foram avaliadas
por pletismômetro e teste de von Frey, respectivamente. 14 dias
após injeção de CFA, ratos foram tratados por 8 dias (DEX e/ou
ETCC). Atividade locomotora foi avaliada pelo teste do campo
aberto. TNF-alfa (hipocampo e medula espinal) e BDNF (córtex
e tronco) foram mensurados por ELISA.
RESULTADOS: Nas medições pré-tratamento, ratos com artrite
exibiram um aumento de o inchaço articular e alodínia mecânica
comparados ao grupo controle, confirmando o estabelecimento
de modelo de dor crônica. Também se observou discreto efeito antinociceptivo da dexametasona combinada com ETCC no modelo
de artrite. O modelo de dor induziu um aumento no comportamento de grooming e reduziu os níveis de TNF-alfa no hipocam-
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po; estes efeitos foram revertidos nos grupos sham- e ETCC ativo.
Entretanto, não foram observados efeitos da DEX ou ETCC nos
níveis de BDNF no córtex cerebral ou no tronco encefálico.
CONCLUSÃO: Apesar dos discretos efeitos observados, não se
pode descartar a ETCC como uma abordagem terapêutica não
farmacológica para o manejo da dor crônica inflamatória na artrite reumatoide.
Descritores: Alodínia, Córtex cerebral, Hipocampo, Medula espinal.
INTRODUCTION
Rheumatoid arthritis (RA) is associated with chronic pain characterized by maladaptive plasticity that is regulated by numerous modulatory mechanisms. These include effects at the nociceptor level,
sympathetically mediated pain, the ‘‘wind-up” phenomenon, central
sensitization, and changes in descending and ascending central modulatory mechanisms for the perception of pain1. Pro-inflammatory
cytokines, e.g. tumor necrosis factor-alpha (TNF-α) and interleukin
(IL)-1 and IL-6, are increased in the synovium and synovial fluid in
RA and play a pivotal role in RA’s pathology2,3.
Conventional anti-arthritic therapy comprises the use of steroidal
and non-steroidal anti-inflammatory drugs (NSAIDs), disease-modifying anti-rheumatic drugs (DMARD), and anti-cytokine drugs4.
The efficacy of steroidal anti-inflammatory drugs in alleviating inflammatory disorders results from the pleiotropic effects of the glucocorticoid receptor on multiple signaling pathways that inhibit the
synthesis of cytokines and inflammatory mediators5. Despite the
efficacy of steroidal anti-inflammatory drugs, adverse effects such as
growth retardation in children, immunosuppression, hypertension,
inhibition of wound repair, osteoporosis and metabolic disturbances
contraindicate prolonged therapy.
RA treatments that can modulate innate and adaptive immune
cells are crucial to avoid pain and chronic inflammatory processes6.
Preclinical and clinical studies have shown that both non-invasive
stimulation7-10 and invasive techniques, such as vagus nerve stimulation (VNS), are associated with an improvement in pain relief and
an inflammatory modification profile in RA11,12. Transcranial direct
current stimulation (tDCS) is a non-invasive technique that alters
brain physiology as well as psychological, motor, and behavioral
processes, and clinical symptoms in neurological and psychiatric
diseases13. tDCS modulates the motor cortex, which is thought to
influence pain perception indirectly via neural networks in pain-modulating areas, probably increasing cortical excitability14. Furthermore, tDCS not only changes neuronal activity in the desired
cortical areas but also in distant ones, well beyond the sole change of
neuronal excitability15. The tDCS effects are based on cortico-cortical interactions with some subcortical components (e.g., thalamic
nuclei) in these circuits16. In humans, tDCS has shown significant
effects on different types of chronic pain17,18.
A previous study from the present authors showed long-lasting antinociceptive and neuroplastic effects of tDCS in a model of peripheral inflammation8, supporting the use of the technique in conditions
involving chronic pain and peripheral inflammation, such as RA.
Another study also showed that tDCS in anesthetized rats modulated
neuro-inflammation19. Besides that, it was demonstrated that tDCS
has been effective in other pain preclinical models such as neuropa-

thic pain9,10, chronic restraint stress-induced hyperalgesia, and allodynia7,20. tDCS modulates the hyperalgesic response and inflammatory
profile in rats subjected to neuropathic pain, changing BDNF, IL-1β,
IL-4, and TNF-α levels in the CNS structures of rats9,10.
The use of drugs, such as steroid anti-inflammatory, in RA treatment is often associated with several adverse effects that limit their
usefulness. Thus, the use of no pharmacological tools, like tDCS
associated with anti-inflammatory steroids to reduce the dosage and
consequently cause less adverse effects while in synergy with the
analgesic and anti-inflammatory effects can be an interesting strategy in the treatment of RA. Considering that the use of this combination has not been investigated yet, the current study, searching
for safer and more effective RA treatments, aimed to evaluate the
behavior and neurochemical parameters of dexamethasone (DEX,
0.25mg/kg) combined with tDCS in arthritic rats.
METHODS
Male Wistar rats (n=36; 60 days/old; weighting 280-300g) were allocated in home cages (49x34x16cm) with the floor covered with
sawdust and kept in a controlled environment (22±2°C; 12h/12h
light-dark cycle), with water and chow ad libitum (Nuvital, Porto
Alegre/ Brazil). All the experiments and procedures had been previously approved by the Institutional Committee for Animal Care
and Use (GPPG-HCPA protocol #20120220) and met ARRIVE
guidelines21.
Experimental design
Rats were assigned into four groups: control+dexamethasone (CTRL+DEX, n=9) (0.25mg/kg); arthritis+dexamethasone (RA+DEX,
n=9) (0.25mg/kg,); arthritis+dexamethasone (0.25mg/kg) + sham-tDCS (RA+DEX+sham-tDCS, n=9); and arthritis + dexamethasone (0.25mg/kg) + tDCS (RA+DEX+tDCS, n=9). The tDCS or
sham and/or dexamethasone treatments were applied 14 days after
the CFA injection.
The electronic Von Frey test was performed immediately at the pre-treatment (14 days after the CFA injection) and 24 hours after the
end of treatment (last tDCS session and/or dexamethasone administration). The open field test was conducted 24 hours after the tDCS
session and/or dexamethasone administration. The edema measures
were performed at pre-treatment, 2, 4, 6 and 8 days after starting the
treatments. The rats were killed by decapitation on day 23 after CFA
injection (Figure 1).

CFA
Days

Legend
Paw edema
assessment

tDCS

DEX

von Frey
test

Open field
test

Death

Figure 1. Experimental design
CFA = complete Freund’s adjuvant; DEX = dexamethasone treatment; tDCS =
transcranial Direct Current Stimulation.
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Complete Freund’s adjuvant (CFA)-induced arthritis
Isoflurane-anesthetized animals received an intradermal CFA injection into the right hind paw (1 mg·mL-1; 100 µL; heat-killed
and dried Mycobacterium tuberculosis, each milliliter of the vehicle containing 0.85 mL of paraffin oil and 0.15 mL of mannide
monooleate), which was suspended in a 1:1 oil/saline emulsion
(in a total volume of 200 µL). This model of arthritis needs
approximately 14 days to be established22.
Dexamethasone treatment
DEX (Nova Farma, Anápolis, [Goiás], [Brazil]) was dissolved in
saline immediately before use and injected intraperitoneally (i.p.,
0.25mg/kg) at 1 mL/kg once a day for eight days23.
Transcranial direct current stimulation (tDCS)
After the establishment of arthritis, 14 days after CFA exposure, the animals in the active treatment groups underwent a
20-minute session of bicephalic tDCS every afternoon for eight
days, as previously described9,10. A constant direct current of
0.5 mA was delivered from a battery-powered stimulator using
electrocardiogram electrodes with conductive adhesive hydrogel. The rats’ heads were shaved for better adherence, electrodes
were trimmed to 1.5 cm2 for a better fit, and a constant current
intensity of 0.5 mA was applied on their scalp. The electrodes
were fixed to the head with adhesive tape (Micropore™) and
covered with a protective mesh to prevent removal. The cathode was positioned at the midpoint between the lateral angles
of both eyes (supraorbital area). The anode was placed on the
head using neck landmarks and shoulder lines as guidance (the
anterior and posterior regions in the midline between the two
hemispheres of the parietal cortex). For sham stimulation, the
electrodes were placed and fixed in the same position as for the
actual stimulation. However, the stimulator was off throughout
the procedure. The animals were carefully immobilized with a
cotton towel to prevent their movements without causing discomfort for both the active treatment and the sham.
Paw volume measurement
The edema was measured using a plethysmometer (UGO Basile, Italy) and expressed in milliliters (mL).
Electronic von Frey test
Mechanical allodynia was assessed using an automatic von Frey
aesthesiometer (Insight, São Paulo, Brazil). 24 hours before the
test, the rats were habituated to the environment for 15 minutes
to prevent novelty-induced analgesia24. The test consisted of poking the hind paw to provoke a flexion reflex followed by a clear
flinch response. Pressure intensity was recorded automatically
after paw withdrawal. Three successive von Frey readings were
then averaged, and the interval between measures was of at least
5 seconds. The averages were used as the final measurements,
and the paw withdrawal threshold was expressed in grams (g).
Open field test
Behavioral assessments were performed in a varnished wood
cage lined with glass inside. Four measurements were taken
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during the 5-minute test sessions in the open field: (1) latency to leave the first quadrant (seconds); (2) total number
of crossings (or number of total crossings) (i.e., horizontal activity in the inner and outer quadrants) (3) grooming
behavior (in seconds); (4) number of rearing behaviors (i.e.,
vertical activity); and (5) number of fecal boluses. The number of line crossings (all paws crossed the boundary into a
different marked-out area) was taken as a measure of locomotor activity. The latency to leave the first quadrant assessed anxiety-like behaviors.
Tissue collection
The rats were killed by decapitation 48 hours after the last
tDCS session and/or dexamethasone administration and brain
structures (hippocampus, spinal cord, cerebral cortex, and
brainstem) were collected. The structures were kept frozen at
-80°C until the assays were performed.
TNF-α and BDNF levels
Hippocampus and spinal cord TNF-α levels were determined via enzyme-linked immunosorbent assay (ELISA)
using monoclonal antibodies specific for TNF-α (R&D
Systems, Minneapolis, United States). The ELISA was
made 48 hours after the last tDCS session and/or dexamethasone administration. BDNF analyses were performed
on the brainstem and cerebral cortex using a commercially
available enzyme-linked immunosorbent assay kit for rats
(R&D Systems, Minneapolis, MN). All structures were homogenized with a handheld homogenizer using Protease
Inhibitor Cocktail (Sigma® # P8340) in the ratio of 1:100
in phosphate-buffered saline (PBS) at pH 7.2. Each of the
homogenates was centrifuged for 5 min at 10,000 rpm.
Optical density - wavelength of 450 nm - was measured
using an ELISA reader. The values were expressed in picograms per milliliter of tissue homogenate (pg/mL).
Statistical analysis
Generalized estimating equations (GEE) were used to analyze the group effects for joint swelling and mechanical allodynia at different assessment time points. One-way ANOVA
followed by Student-Newman-Keuls (SNK) post hoc test was
performed to compare group differences for behavioral parameters and biomarkers. Results are expressed as mean ±
standard error of the mean (SEM). All statistical analyses
were performed using SPSS, version 26.0 (SPSS, Chicago,
IL, USA). The level of significance was set at p<0.05 for all
statistical tests.
RESULTS
At baseline, measurements of joint swelling (GEE, p<0.001)
(Figure 2) and hind paw withdrawal latency in the von
Frey test (GEE, p<0.05) (Figure 3) were significantly different between the CTRL+DEX group and all three arthritis groups, confirming the efficacy of the pain model used
(GEE, p=0.001).
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Joint swelling
All immunized rats developed inflammatory monoarthritis. The
peak incidence occurred on day 14 after immunization (pre-treatment) when bicephalic tDCS and DEX treatments started. The
GEE analysis showed significant group effect (p=0.001), time effect (p=0.001), and group x time interaction (p=0.001) (Figure 2).
Compared to baseline values, joint swelling immediately decreased
in all three arthritic groups and 24 hours after the end of treatment
(last tDCS session and/or DEX administration). On the other
hand, there was no difference in joint swelling between arthritis
groups in any of the assessment time points (p>0.05).
Mechanical allodynia
Mechanical allodynia was assessed by the von Frey test. The GEE
analysis showed a significant group effect (p=0.001), time effect
(p=0.001) and group x time interaction (p=0.002) (Figure 3). It was
possible to observe immediately and 24 hours after the last bicephalic tDCS treatment session that pain rats subjected to DEX and
tDCS slightly increased the paw threshold. m=Mechanical allodynia was also partially reversed by combined treatments (p>0.05).
Behavioral parameters by the open field test
A significant increase in grooming behavior was observed in
arthritic groups, which was reverted by sham-tDCS treat-

ment (one-way ANOVA-SNK, p=0.002). All arthritic groups
showed a reduction in the number of crossings in the inner
quadrant when compared to CTRL+DEX group (one-way
ANOVA-SNK, p=0.01). No differences were found between
groups regarding latency to leave the first quadrant, rearing
behavior, crossings in the outer quadrant, total of quadrants,
and the number of fecal boluses (one-way ANOVA-SNK,
p>0.05 for all) (Table 1).
Biomarkers levels
Regarding the TNF-α levels, RA rats treated with DEX
showed a decrease in spinal cord TNF-α levels (p=0.02)
when compared to no pain rats. Immobilization (RA+DEX+sham-tDCS group) intensified the reduction, and
it was reversed by active tDCS in RA rats up until RA+DEX levels (one-way ANOVA-SNK, p=0.02, Figure 4,
panel A). RA rats treated with DEX showed a decrease in
the hippocampus TNF-α levels (p=0.02) when compared
to other groups (one-way ANOVA-SNK, p=0.02, Figure
4, panel B).
Concerning BDNF levels, there was no difference between
groups in the BDNF levels in the cerebral cortex or brainstem
(one-way ANOVA-SNK, p>0.05 for both; Figure 4, panel C
and D, respectively).
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Table 1. An Open field test was performed 24 hours after the last tDCS session and/or dexamethasone administration
Open field test

CTRL+DEX

RA+DEX

RA+DEX+sham-tDCS

RA+DEX+tDCS

Latency (s)

3.71±1.12

2.83±0.47

4.66±1.30

6.71±1.49

Grooming (s)

2.33±1.56

35.80±15.04

1.83±1.22

53.60±13.77b

a

b

a

Rearing (n)

32.42±4.60

22.57±7.59

35.00±5.53

23.14±6.06

Ext quad (n)

96.75±8.74

79.00±7.93

93.85±8.00

77.71±7.82

Int quad (n)

11.71±2.13a

4.83±0.87b

4.33±0.80b

5.28±2.00b

Total quad (n)

108.57±7.68

85.14±7.42

97.57±8.00

83.00±7.46

Fecal Bol (n)

2.00±0.87

3.42±1.13

4.00±0.44

2.83±0.60

Groups: CTRL+DEX, RA+DEX, RA+DEX+sham-tDCS, and RA+DEX+tDCS. Data are expressed as mean±standard error of the mean of number (n) or seconds (s).
Different letters mean statistical significance (one-way ANOVA/SNK; p< 0.05).
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DISCUSSION
The current study demonstrated an immediate and long-lasting
slight antinociceptive effect of DEX combined with bicephalic
tDCS treatments in a rat model of arthritis. These effects were
not observed after DEX administration alone, suggesting a specific effect of DEX combined with tDCS. Spinal cord TNF-α
levels were reduced in arthritic rats, a result intensified by immobilization. tDCS reverted the immobilization effect. DEX
associated with the arthritic rat model showed a decrease in the
hippocampus TNF-α levels. Active and sham-tDCS were able to
reverse this effect. There was an increase in grooming behavior
in the arthritic rat model, which was reversed by sham-tDCS.
Also, none of the DEX or tDCS effects were found in the cerebral cortex or brainstem BDNF levels.
For pain and inflammatory assessment, the rats were injected
with CFA to develop the arthritic rat model. CFA triggers the
release of inflammatory mediators, including cytokines and active oxygen species25. It also causes hyperalgesia and allodynia25,26,
which may persist for up to 28 days. The present study focused
on the late phase of inflammation that induces immunological
events. Peripheral afferent fibers synthesize an array of molecules that could potentially contribute to hyperalgesia in patients
with chronic inflammatory diseases, such as RA. These include
glutamate and other excitatory amino acids, neuropeptides like
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substance P, adenosine triphosphate, nitric oxide, and prostaglandins27.
Steroidal anti-inflammatory drugs are one of the most commonly used for several pathologies. Still, there are several side
effects associated with long-term or high-dose DEX28. Based on
a previous study using a chronic inflammatory rat model (panniculitis) in which pain was completely reversed by DEX23, now
dexamethasone (0.25 mg/kg) was tested. In the current study, a
discrete analgesic effect using an arthritis rat model was observed
only when combined with bimodal tDCS in the arthritic rat model upon mechanical allodynia. Since arthritis is a more aggressive model than panniculitis, it’s interesting to note that the inflammatory profiles linked to both disorders are different from
the ones before shown in panniculitis29 and arthritis30. In the
current study, this analgesic effect was only observed in mechanical allodynia when DEX was combined with tDCS. A result
that may be explained by the fact that panniculitis is a less severe
inflammatory process than arthritic rats. It is important to note
that, in a previous study, an arthritis model30 used, in addition to
histological changes including periarticular panniculitis in the tibiotarsal joint, also showed inflammatory infiltration containing
giant cells, plasmocytes, lymphocytes, and mainly macrophages
and neutrophils. Furthermore, the rats showed joint damage
progression, revascularization, and synovial proliferation at day
14 post-CFA injection.

The profile of dexamethasone combined with transcranial direct
current stimulation in rats submitted to an arthritis model

Previous preclinical studies from the present authors showed
immediate and long-lasting effects of repeated sessions of bicephalic tDCS treatment on chronic inflammation8, hyperalgesia
in stress-induced chronic restraint7, neuropathic pain model9,
and neuropathic pain model associated with repeated physical
exercise10. Nonetheless, in the current study, a slight analgesic
effect of bimodal tDCS was found only when combined with
DEX. The role of central and peripheral levels of cytokines
and neurotrophins associated with the antinociceptive effect of
tDCS in different chronic pain models was shown. Still, in the
present study, pain effect upon TNF-α levels without tDCS
and/or DEX effects was found.
Furthermore, a previous study using mice injected with CFA
in the footpad and with intrathecally injected TNF-α showed
the central role of TNF-α in regulating synaptic plasticity (central sensitization), and that inflammatory pain was mediated
via both TNF-α receptor 1 and TNF-α receptor 231. In dorsal root ganglion neurons, TNF-α increases transient receptor
potential subtype V1 and induces spontaneous discharge32. It’s
important to note that glucocorticoid receptors are expressed
on microglia in vitro and microglia treated with steroidal drugs
showed a decrease in the production of TNF-α and IFN-γ in
response to lipopolysaccharide injection. Additionally, the administration of methylprednisolone reduces TNF-α expression
after spinal cord injury in rats33, corroborating the data of the
present study that showed a decrease in central TNF-α levels
in arthritic rats.
The present study also observed in the arthritic rats an increase in grooming behavior associated with a decrease in the
time spent in the central part of the open field. Both can be
interpreted as anxiogenic-like effects. A previous study has
shown that the CFA model promoted increased anxiety-like
behaviors, such as a decrease in time spent and in the number of entries in open arms of the elevated plus-maze and a
reduction in the number of central squares visited in the open
field34. The open field test is a method for measuring locomotor and exploratory activities, but it can also indicate some
anxiety-like behaviors parameters35. Thus, it is possible to
suggest that the arthritis-induced pain increased anxiety-like
behavior and that it was not reversed by DEX and/or repeated bicephalic tDCS treatments. It’s important to note that a
previous study from the present research group demonstrated
that tDCS reversed chronic neuropathic pain-induced behavioral alterations, indexed by changes in locomotor and exploratory activities and anxiety-like behaviors36. However, in
the current study, tDCS was not able to reverse this behavior
in a chronic inflammatory pain model.
This study has the following limitations: 1) Non-invasive tDCS
is not focal in animal models. Given that in humans both electrodes are placed on the head, the attempt was to mimic similar
electrode positions in the rats. However, it was not possible to
avoid bicephalic stimulation because of their relatively small
head size. 2) The experimental design did not include a control-saline, arthritis-saline, and arthritis-saline-tDCS group. Thus,
the specific DEX effects were not evaluated by comparing them
with potential saline effects. Nevertheless, the DEX effects on
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CFA-induced arthritis are well described23,37. Similarly, despite
having a sham-tDCS group to compare the therein observed effects to the tDCS effects, a arthritis-saline-tDCS group was not
included. 3) It was necessary to restraint the rats during tDCS
because it was performed without anesthesia. Therefore, restraint-induced stress could not be avoided. 4) The choice to euthanize the rats 48 hours after the last tDCS session was made
because all behavioral tests were performed in the afternoon 24
hours after the last tDCS session, which made euthanasia on
the same day after the tests impractical. 5) The findings indicate the need to develop a new study using a low dose of DEX
combined with tDCS. 6) Based on the previous study from this
research group, the dose of DEX (0.25mg/kg) was considered
low. However, data from literature diverge about the low and
high dosage range for rats38,39.
CONCLUSION
In sum, arthritic rats displayed an increase in grooming behavior
and anxiety-like behavior indexed by decreased inner crossings;
and decreased central TNF-α level. DEX combined with bimodal tDCS showed a slight analgesic effect upon mechanical
allodynia, suggesting a possible use of tDCS as an adjuvant technique to reduce the dose of corticoids in the RA management.
However, new studies are encouraged to investigate drug–tDCS
combinations with the objective of reducing the effective dosage
and increasing drug efficacy.
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Impact of sex and environmental conditions on the responses to pain in
zebrafish
Impacto do sexo e das condições ambientais nas respostas do peixe-zebra à dor
Gerlânia Oliveira Leite1, Sacha Aubrey Alves Rodrigues Santos1, Antônia Deyse de Castro Ribeiro1, Francisca Magnólia Diógenes
Holanda Bezerra1, Adriana Rolim Campos1
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ABSTRACT
BACKGROUND AND OBJECTIVES: Adult zebrafish (Danio rerio) has been proposed as a low-cost and simple alternative to the use of rodents in laboratory research on novel
compounds with antinociceptive potential. This study aimed
to assess whether there is an influence of animal sex and the
test environment on the orofacial nociceptive behavior of the
adult zebrafish.
METHODS: First, cinnamaldehyde, menthol, capsaicin, acidic
saline, or glutamate was applied into the lips of the adult male
or female zebrafish. Naive groups were included as control. The
orofacial nociception was quantified in terms of locomotor activity. In other series of experiments, it was evaluated whether
the apparatus, acclimatization, period of test, temperature of the
water and color of the open field would alter the nociceptive
response to cinnamaldehyde.
RESULTS: The nociceptive behavior did not depend on the sex
of the animal, apparatus, time the test was performed or the color of the open field. However, acclimatization promoted nociceptive behavior in naive animals and did not alter the nociceptive response to cinnamaldehyde (p<0.01 vs acclimatized naive).
The nociception behavior was presented only when the test was
performed at a temperature of 26ºC (p<0.01 vs naive).
CONCLUSION: The results suggest the need to control the
environment and water temperature as an environmental sour-

Gerlânia Oliveira Leite – https://orcid.org/0000-0003-1532-6831;
Sacha Aubrey Alves Rodrigues Santos – https://orcid.org/0000-0002-4117-2277;
Antônia Deyse de Castro Ribeiro – https://orcid.org/0000-0002-1183-8074;
Francisca Magnólia Diógenes Holanda Bezerra – https://orcid.org/0000-0002-7671-3002;
Adriana Rolim Campos – https://orcid.org/0000-0002-7355-9310.
1. University of Fortaleza, Center of Experimental Biology, Fortaleza, CE, Brazil.
Submitted on November 09, 2020.
Accepted for publication on December 28, 2020.
Conflict of interests: none – Sponsoring sources: CAPES/FUNCAP, CNPq and Edson
Queiroz Foundation.
Correspondence to:
Adriana Rolim Campos
Universidade de Fortaleza
Núcleo de Biologia Experimental (NUBEX)
Av. Washington Soares, 1321 – Edson Queiroz
60811-905 Fortaleza, CE, Brasil.
E-mail: adrirolim@unifor.br
© Sociedade Brasileira para o Estudo da Dor

ce of variation during the nociceptive behavior test of the adult
zebrafish.
Keywords: Environment, Pain, Nociception, Zebrafish.
RESUMO
JUSTIFICATIVA E OBJETIVOS: O peixe-zebra adulto (Danio rerio) tem sido proposto como uma alternativa simples e de
baixo custo ao uso de roedores em pesquisas laboratoriais de novos compostos com potencial antinociceptivo. Este estudo teve
como objetivo avaliar se há influência do sexo do animal e do
ambiente de teste no comportamento nociceptivo orofacial do
peixe-zebra adulto.
MÉTODOS: Inicialmente, cinamaldeído, mentol, capsaicina,
solução salina ácida ou glutamato foi aplicada nos lábios do peixe-zebra adulto masculino ou feminino. Grupos naive foram incluídos como controle. A nocicepção orofacial foi quantificada
em termos de atividade locomotora. Em outra série de experimentos, foi avaliado se o aparato, aclimatação, período de teste,
temperatura da água e cor do campo aberto alterariam a resposta
nociceptiva ao cinamaldeído.
RESULTADOS: O comportamento nociceptivo não dependeu
do sexo do animal, do equipamento de teste, do horário em que
o teste foi realizado ou da cor do campo aberto. No entanto,
a aclimatação promoveu comportamento nociceptivo em animais naive e não alterou a resposta nociceptiva ao cinamaldeído
(p<0,01 vs naive aclimatado). O comportamento nociceptivo foi
verificado apenas quando o teste foi executado a uma temperatura de 26oC (p<0,01 vs naive).
CONCLUSÃO: Os resultados sugerem a necessidade de controlar o ambiente e a temperatura da água como fonte de variação
ambiental durante o teste de comportamento nociceptivo do
peixe-zebra adulto.
Descritores: Dor, Meio ambiente, Nocicepção, Peixe-Zebra.
INTRODUCTION
Pain is considered a negative affective state associated with tissue
damage and it is important to alleviate pain to improve both human condition and animal welfare1,2. Although rodent models are
widely used in translational pain research3,4, other experimental
models help to evaluate evolutionarily conserved mechanisms underlying nociception and its associated behavioral phenotypes5,6.
It has been already shown that the adult zebrafish (Danio rerio)
is a viable alternative to more traditional laboratory models used

9

BrJP. São Paulo, 2021 jan-mar;4(1):9-14

Leite GO, Santos SA, Ribeiro AD, Bezerra FM and Campos AR

in the search for new compounds with antinociceptive potential7
with the advantages of significant homology to the human genome and relatively lower cost compared with rodents7,8.
However, as far as is known, there are no studies that assess
the relationship between the test environment and nociceptive
behavior of the zebrafish, as well as whether there is interference of the animal’s sex or not. It’s known, for example, that the
water temperature alters the convulsive response of zebrafish to
pentylenetetrazole9. Study10 demonstrated that the locomotor
activity of zebrafish larvae is sensitive to the time of day and
light conditions.
According to other study11 in zebrafish neurobehavioral, sex is often not reported and the use of both rodent and novel (zebrafish)
models may contribute to the understanding of the mechanisms
linking sex to brain and behavior. It has been already shown that
the corneal nociceptive response induced by hypertonic saline
in adult zebrafish is independent of the animal’s sex12. Authors13
also reported that there was no interference of sex in the nociceptive response to acetic acid administered on the lips of zebrafish.
However, both hypertonic saline and acetic acid promote nociceptive behavior through non-specific mechanisms.
Therefore, the aim of this study was to assess if there is an influence of animal sex and the test environment on the orofacial
nociceptive behavior of the adult zebrafish.
METHODS
Adult wild zebrafish (Danio rerio) of both sexes, short-fin phenotype, aged 60–90 days, similar size (3.5±0.5cm) and weight
(0.3±0.2g), obtained from Agroquímica: Comércio de Produtos
Veterinários LTDA (Fortaleza, Ceará, Brazil). Groups of 50 fish
were acclimated for 24 hours in a 10-L glass tank (30x15x20cm) containing dechlorinated tap water (ProtecPlus®) and
air pump with submerged filter at 25°C and pH 7.0, under
near-normal circadian rhythm (14:10h of light/dark). The fish
received ad libitum feed 24h prior to the experiments.
EVALUATION OF THE INFLUENCE OF SEX ON NOCICEPTIVE OROFACIAL BEHAVIOR IN ADULT ZEBRAFISH
Cinnamaldehyde-induced orofacial nociceptive behavior
Orofacial nociception was induced with cinnamaldehyde
(TRPA1 - transient receptor potential cation channel subfamily A member 1 - specific agonist; 0.66μg/mL; 5.0μL) injected into the lips of the animals (male and female; n=8/group),
30 min after pre-treatment with saline (20.0μL). Naive groups
(male and female, n=8/each) were included as control. The animals were then placed in a glass Petri dish (10 x 15 cm) divided
into quadrants and the nociceptive response was quantified in
terms of locomotor activity (number of crossing lines) performed during 0 - 5 min.
Menthol-induced orofacial nociceptive behavior
Orofacial nociception was induced with menthol (TRPM8 transient receptor potential cation channel subfamily M mem-
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ber 8 - agonist; 1.2mM; 5.0μL) injected into the lips of the animals (male and female; n=8/group) 30 min after pre-treatment
with saline (20.0μL). Naive groups (male and female, n=8/
each) were included as control. The nociceptive behavior was
quantified in terms of locomotor activity (number of crossing
lines) performed during 0 - 10 min.
Capsaicin-induced orofacial nociceptive behavior
Orofacial nociception was induced with capsaicin (TRPV1
- transient receptor potential cation channel subfamily V
member 1 - agonist; 40,93μM; 5.0μL), dissolved in ethanol,
PBS (phosphate buffered saline) and distilled water (1:1:8)
injected into the lips of the animals (male and female; n=8/
group) 30 min after pre-treatment with saline (20.0μL). Naive groups (male and female, n=8/each) were included as control. The nociceptive behavior was quantified in terms of locomotor activity (number of crossing lines) performed during
10 - 20 min.
Acidic saline-induced orofacial nociceptive behavior
Orofacial nociception was induced with acidic saline
(ASIC - acid-sensing ion channels - agonist; 0.1%; 5.0μL)
injected into the lips of the animals (male and female; n=8/
group) 30 min after pre-treatment with saline (20.0μL).
Naive groups (male and female, n=8/each) were included
as control. The nociceptive behavior was quantified in terms of locomotor activity (number of crossing lines) performed during 10 - 20 min.
Glutamate-induced orofacial nociceptive behavior
Orofacial nociception was induced with glutamate (NMDA
- N-methyl-D-aspartate receptor - agonist; 12.5 mM; 5.0μL)
injected into the lips of the animals (male and female; n=8/
group) 30 min after pre-treatment with saline (20.0 μL).
Naive groups (male and female, n=8/each) were included as
control. The nociceptive behavior was quantified in terms of
locomotor activity (number of crossing lines) performed during 0 - 15 min.
EVALUATION OF THE INFLUENCE OF THE TEST ENVIRONMENT ON NOCICEPTIVE OROFACIAL BEHAVIOR IN ADULT ZEBRAFISH
Cinnamaldehyde-induced orofacial nociceptive behavior
Orofacial nociception was induced with cinnamaldehyde
(see above) injected into the lips of the animals (n=8/group),
30min after pre-treatment saline (20.0μL). Naive groups
(n=8/each) were included as control. The nociceptive behavior was analyzed as described above during 0-5 min in the
following conditions:
• Test performed in Petri dish (10x15 cm) or beaker (250mL);
in this test, groups (n=8/each);
• Test performed in Petri dish with animals acclimated or not
24 hours before the experiments;
• Test performed in Petri dish with different schedule of the
experiment (morning or afternoon);
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• Test performed in Petri dish with different temperatures of
the water: 22, 26 or 30 oC;
• Test performed in Petri dish with light or dark floors.
All experimental procedure was approved by the Ethics Committee on Animal Research of the State University of Ceará
(CEUA-UECE; #7210149/2016).
Statistical analysis
Values are expressed as mean±standard error of the mean
(S.E.M). The data obtained were evaluated through the one-way
analysis of variance (ANOVA), followed by Tukey’s test. In all
cases, differences were considered significant if p<0.05. All statistical analyses were carried out using the GraphPad Prism 6.0
software (GraphPad Prism Software Inc., San Diego, CA, USA).
A

RESULTS
Cinnamaldehyde- (p<0.01 - p<0.001 vs naive), menthol(p<0.05 vs naive), capsaicin- (p<0.001 - p<0.0001 vs naive),
acidic saline- (p<0.0001 vs naive) and glutamate- (p<0.001 p<0.0001 vs naive) induced nociceptive behavior in adult zebrafish and this effect was not sex-dependent (Figure 1).
Influence of the test environment on nociceptive orofacial
behavior of adult zebrafish
Cinnamaldehyde induced nociceptive orofacial behaviour
when the animals were tested in Petri dish (p<0.05 vs naive)
and beaker (p<0.01 vs naive) as described in figure 2. There
was nociceptive response when the test was performed in the
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Figure 1. Orofacial nociceptive behavior induced by cinnamaldehyde (CIN - A), menthol (MNT - B), capsaicin (CAP - C), acidic saline (AS - D) or
glutamate (GLU - E) in adult male (M) and female (F) adult zebrafish.
The results are expressed as mean values ± standard error. ANOVA followed by Tukey. **p<0.01, ***p<0.001 and ****p<0.0001 vs the respective Naive group.
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Figure 2. Nociceptive behavior induced by cinnamaldehyde (CIN) in
adult male and female zebrafish for test performed in the Petri dish
(A) or beaker (B).
The results are expressed as mean values ± standard error. ANOVA followed by Tukey. **p<0.01, ***p<0.001 and ****p<0.0001 vs the respective
Naive group.

The use of adult zebrafish as an animal model of nociception
has proven to be efficient as a tool for the study of new pharmacological targets14-19. The decrease in locomotor activity is
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morning (p<0.01 vs naive) or afternoon (p<0.05 vs naive) as
shown in figure 3B.
Whether or not the animals were acclimatized 24h before the
test interfered with the nociceptive response, since acclimated
naive animals showed nociceptive behavior (p<0.05) like that
presented by fish treated with cinnamaldehyde (p<0.01) in
comparison with non-acclimatized naive animals (Figure 3A).
The water temperature in which it was possible to verify nociceptive behavior was 26oC (p<0.0001 vs naive – Figure 4A).
There was no difference in response when the test was performed on Petri dishes with a white (p<0.001 vs naive) or black
(p<0.01 vs naive) background (Figure 4B).
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Figure 3. Evaluation of the interference of acclimatization (A) and period of the test (B) on the nociceptive behavior induced by cinnamaldehyde
(CIN) in adult male and female zebrafish.
The results are expressed as mean values ± standard error. ANOVA followed by Tukey. **p<0.01, ***p<0.001 and ****p<0.0001 vs the respective Naive group.
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one of the parameters of nociception in zebrafish5 and was
used here. To promote accuracy in the translation of research
findings using zebrafish, several particularities of the zebrafish
biology should be considered9. Here, the effect of sex and changes in the test environment on orofacial nociceptive behavior of
adult zebrafish was evaluated.
There are few confounding factors in the nociceptive behavior
of the adult zebrafish, since acclimatization 24h before the test
and water temperature were the only parameters that altered
the animals’ response. Thus, as in adult zebrafish, the temperature of the test environment is a key factor in the variation of
the nociceptive response of rodents20,21.
It has been reported that there is a difference between the locomotor activity of male and female zebrafish22,23. Since the
nociception parameter used is locomotor activity, it was investigated if there would be interference of the animal’s sex on
nociceptive behavior.
The influence of sex on nociceptive behavior in animal models
has been widely demonstrated and it appears that females have
hyperresponsiveness, although there is no difference between
sexes in some rodent strains24. Here, a relationship between the
animal’s sex and the nociceptive response, as previously reported, was no verified12,13,25.
The behavioral tests using zebrafish are based on confronting
the animal with a new environment, experiencing the conflict
between the urge to explore the unknown area/object, curiosity
and the motivation to avoid potential dangers8,25. The nociceptive behavior was not altered by the size of the apparatus, time
or color of the Petri dish on which the test was performed.
Study26 compared the locomotor activity of adult zebrafish in
two open fields of different sizes and found that locomotor activity was greater in the larger arena. The animals tested in the
beaker were expected to show greater locomotor activity than
the animals tested in the Petri dish. Both the animals tested in
the beaker and the animals tested in the Petri dish showed nociceptive behavior. Although the nociceptive behavior was more
significant in the beaker, there was no difference between the
behaviors presented in the beaker and in the Petri dish.
Several studies have analysed whether the locomotor activity
of embryos and zebrafish larvae is altered at different times of
the day. Authors27 demonstrated that activity of embryos and
larvae was more variable during these periods, while activity
was higher and less variable in the afternoon. Study10 reported
higher movement of larvae in the morning. However, other
study28 conclude that time of day did not change the activity
of larvae. Although adult zebrafish is known to be more active
in the morning29, no difference was found between the nociceptive response of adult zebrafish tested at morning and at
afternoon.
The color of other equipment used in neurobehavioral research,
including nets and treatment beakers, is rarely reported in the
literature and may play a role30. Zebrafish have color vision31
and their visual physiology is generally like that of mammals32,
making zebrafish a useful tool to study the impact of colors on
behaviour30. Different colors may affect subjective pain perception33, but here, using the open field color parameter, there was
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no difference in nociceptive response of zebrafish when they
were tested in both black and white open field.
It was previously showed that adult zebrafish readily (within 5
min) display habituation learning in the open field test34. The
acclimatization induced nociceptive behavior in naïve zebrafish
like animals receiving cinnamaldehyde. Non-acclimatized fish
presented high locomotor activity, suggesting the existence of
adaptive mechanisms in zebrafish that inhibit nociception in
situations of threat and release it in situations of novelty or
expectancy35.
The nociceptive effect is observed at the water temperature
of 26 o C, while when the animals are tested at water temperature of 22 o and 30o C there was no nociceptive behavior.
This result agrees with previous findings9, confirming the
need to maintain water temperature as a determining factor for handling zebrafish, since variations in environmental
temperature strongly affect fish biology influencing not only
their growth, but also reproduction, spontaneous activity
and metabolism 36.
CONCLUSION
In summary, the results suggest the need to control the environment and water temperature during the nociceptive behavior test of the adult zebrafish.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Use of Integrative and
Complementary Health Practices (ICHP) in pain management
has increased, mainly due to the biopsychosocial nature of pain.
The objective of this work is to evaluate the knowledge and use
of ICHP in patients with orofacial pain and describe the sociodemographic profile of patients that use these therapies.
METHODS: This is a cross-sectional study and data collection
was performed through a questionnaire about knowledge, use
and interest in ICHP in a sample of patients with orofacial pain.
Adult patients of both sexes under treatment from August 2018
to July 2019 at orofacial pain specialized services were included.
RESULTS: Fifty-six patients (84.8%) were female and among those
97% had previous knowledge of complementary practices, with
acupuncture being the most known (89.6%). In addition, 59% of
participants used therapies for orofacial pain, mainly phytotherapy
(28.8%). Ninety-seven percent showed interest in knowledge and use
of complementary therapies. Among users, the majority was female.
CONCLUSION: The patients know and use ICHP to relieve orofacial pain and show great interest in the field which justifies inclusion of complementary practices for management of orofacial pain.
Keywords: Chronic pain, Complementary therapies, Dentistry,
Facial pain.

JUSTIFICATIVA E OBJETIVOS: A utilização de Práticas Integrativas e Complementares em Saúde (PICS) no tratamento da
dor tem aumentado, sobretudo em função da natureza biopsicossocial da dor. O objetivo foi avaliar o conhecimento e uso das
PICS em pacientes com dor orofacial e conhecer o perfil sociodemográfico dos pacientes que utilizam essas terapias.
MÉTODOS: Estudo do tipo transversal, com pacientes atendidos de agosto de 2018 a julho de 2019 nas clínicas de dor orofacial. A coleta de dados foi feita por meio de um questionário
sobre conhecimento, uso e interesse a respeito das PICS.
RESULTADOS: Dos 66 pacientes, 56 (84,8%) eram mulheres.
Desses, 97% conheciam as práticas integrativas, sendo a acupuntura a mais conhecida (89,6%). Ademais, 59% dos participantes
fizeram uso de alguma terapia para dor orofacial, sendo a fitoterapia a mais utilizada (28,8%), e 97% tinham interesse em conhecer e utilizar as práticas.
CONCLUSÃO: Pacientes com dor orofacial conhecem e utilizam as PICS para alívio da dor e promoção do bem-estar. Há
grande interesse pelas práticas, fato que estimula a inclusão no
tratamento complementar da dor orofacial.
Descritores: Dor crônica, Dor facial, Odontologia, Terapias
complementares.
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Chronic pain (CP) is a public health issue due to high costs associated with treatment, physical and emotional disabilities, and
absenteeism1. Epidemiological studies report that 33 to 50%
of the world population suffers from CP2,3. Among the various
types of CP, orofacial pain (OFP), defined as all pain associated
with soft and mineralized tissues of the head, face and neck, affects 12 to 22% of the world population and generates great discomfort and suffering3.
The recommended treatment for OFP, as well as for CP, in general, aims at reducing pain and recovering function. For this, one
should consider not only the purely biological diagnosis, but also
the wide range of psychological, social and contextual factors in
each individual4,5. Considering, therefore, the biopsychosocial
nature of CP, the use of Integrative and Complementary Health
Practices (ICHP) becomes very relevant in the clinical management of pain and promotes the therapeutic link between health
professionals and patient, generating more effective results6.
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Although further in-depth studies on the mechanisms, adverse
effects and effectiveness of some ICHP are needed, several benefits for the relief of disease symptoms and CP, among them OFP,
have already been reported, especially when conventional treatment doesn’t present satisfactory results7-9.
In 2006, the Brazilian Ministry of Health approved the National Policy of Integrative and Complementary Health Practices (NPICHP), aiming at a humanized and integral attention for the patient, providing multiprofessional care10. Since
then, interest and knowledge on the part of health professionals and patients regarding ICHP have increased in Brazil,
mainly due to scientific studies that demonstrate their benefits7,8,11,12. The use of ICHP by patients is related to prior
knowledge, access and benefits of combining ICHP with
conventional treatment13. However, it’s reported that the use
is more widespread among individuals with great interest in
increasing their knowledge about ICHP, as well as in patients
with chronic health conditions, such as pain14,15. Therefore,
it’s important to assess the knowledge of patients suffering
from OFP on ICHP in order to support decision making and
therapeutic proposals of ICHP integration with traditional
treatment, which can contribute to pain relief and better
quality of life. This is particularly important in the context
of OFP and TMD, since multiprofessional treatment is advocated as essential for the management of painful symptoms
and control of perpetuating habits and psychosocial factors
associated with these conditions16,17. Moreover, the recognition of ICHP as a therapeutic modality, both by those who
work in health care and by the general population, will allow
its applicability in clinical practice and the development of
new studies, with clear repercussions for science as well as for
the community6.
The objective was to evaluate the knowledge and usage of ICHP
in patients with OFP, as well the sociodemographic profile of
patients that use these therapies.
METHODS
A descriptive, analytical and quantitative cross-sectional exploratory study was performed. The sample was chosen by convenience, in which all new patients from the Orofacial Pain Service of the Clinical Hospital and the Orofacial Pain course clinic
of the School of Dentistry of the Federal University of Minas
Gerais in Belo Horizonte were invited. Of the total of 88 patients who attended the services during the data collection period, 66 (75%), who met the following eligibility criteria, were
included in the survey: to be in treatment in one of the described
specialized services, to have a minimum age of 18 years old and
be able to adequately understand the instructions during the application of the questionnaire. The exclusion criterion was the
refusal to participate voluntarily and/or to Free Informed Consent Term (FICT).
The data collection was carried out through the application of an
adapted questionnaire18, with questions related to sociodemographic factors, pain characteristics and treatments performed,
in addition to questions on use, knowledge and interest in ICHP.
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The data collection period was from August 2018 to July 2019.
Prior to the start of data collection, a pilot study was conducted
with 6 patients, corresponding to 10% of the sample, so that the
researchers could train for the interview.
Research approved by the Research Ethics Committee
(COEP) of the Federal University of Minas Gerais (CAAE
89495618.7.0000.5149).
Statistical analysis
The data was analyzed by means of descriptive statistics. The association of sociodemographic and clinical aspects with the use
of ICHP was evaluated using the Chi-square test, 5% significance level. The IBM® SPSS® Statistics 23.0 software was used.
RESULTS
The majority was female (56; 84.8%), with 9 or more years of
education (52; 78.8%), declared religion (55; 83.3%), residing in Belo Horizonte (44, 66.7%) and with familiar income
from 1 to 4.9 minimum wages (48, 72.7%). As for the marital
status, 30 patients (45.4%) were single and 30 (45.4%) were
married, being the remaining (6; 9.1%) widowers, divorced
or in stable union. The average age of the participants was
42±17 years old.
Twenty-seven (40.9%) patients presented OFP as the only site of
pain, with the face and the temporomandibular joint (TMJ) being the most cited regions. Pain duration was 68.4±80.4 months
and for symptom relief 17 (25.8%) patients reported using drugs,
12 (18.2%) non-pharmacological therapies and 28 (42.4%) the
association of drugs and non-pharmacological treatments. Of
the 66 (100%) participants, 40 (60.6%) reported using nonpharmacological therapies, being physiotherapy (13.6%), ICHP
(10.6%) and physical activities (9.1%) the most reported. Only
9 (13.6%) participants did not use treatments for pain relief.
Regarding knowledge, use, and interest in ICHP, 64 (97%)
patients reported previous knowledge, 39 (59%) made use of
it, and 64 (97%) would like to have access to ICHP (Table 1).
Acupuncture was the best known practice (89.4%), and phytotherapy the most used (n=19; 28.8%). The patients’ greatest
interest was also acupuncture (74.2%).
The most cited sources of knowledge about ICHP by the participants were friends (40.6%), newspaper/television/radio (34.4%)
and family (34.4%). Table 2 details the motivations for using
ICHP by the 39 (100%) patients who reported using it and pain
relief was the most cited reason (n=14; 35.9%).
Table 3 shows the justifications reported by the 64 (97%) participants who would like ICHP to be offered in public health
services.
When evaluating the sociodemographic characteristics in patients who reported using ICHP, the majority was female, with
statistically significant difference (p=0.012). Most patients who
used ICHP had more than 8 years of education, had no declared
religion, were single/widowers/divorced, lived in the capital and
had an income higher than 2 minimum wages. Nevertheless, no
statistically significant difference was observed between these variables (p>0.05).
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Table 1. Knowledge, use and interest regarding ICHP by patients seen
in orofacial pain services
ICHP

Knowledge
n (%)

Use
n (%)

Interest
n (%)

59 (89.4)

11 (16.7)

49 (74.2)

4 (6.1)

1 (1.5)

3 (4.5)

Aromatherapy

19 (28.8)

3 (4.5)

3 (4.5)

Art therapy

12 (18.2)

0

6 (9.1)

Auriculotherapy

36 (54.5)

7 (10.6)

17(25.8)

Acupuncture
Apitherapy

Ayurveda

4 (6.1)

0

2 (3.0)

Biodance/circular dance

9 (13.6)

2 (3.0)

7 (10.6)

Bioenergetics

BrJP. São Paulo, 2021 jan-mar;4(1):15-9

Table 3. Justifications of patients seen in orofacial pain services for
offering ICHP for pain treatment
Justifications

n (%)

Providing benefits for people’s health and well-being

39 (60.9)

To be accessible for the population

7 (10.9)

To be one more treatment option

5 (7.8)

Decrease the use of drugs

4 (6.2)

Complement traditional treatment methods/
provide benefits for the health and well-being of
people

1 (1.6)

1 (1.5)

0

2 (3.0)

11 (16.7)

0

2 (3.0)

3 (4.5)

1 (1.5)

0

Chromotherapy

11 (16.7)

1 (1.5)

3 (4.5)

Phytotherapy

45 (68.2)

19 (28.8)

15 (22.7)

Pain relief

1 (1.6)

Geotherapy

10 (15.1)

0

2 (3.0)

Pain relief/to be accessible for the population

1 (1.6)

Hypnotherapy

19 (28.8)

0

8 (12.1)

47 (71.2)

9 (13.6)

13 (19.7)

To be one more treatment option/provide benefits for the health and well-being of people

1 (1.6)

Homeopathy
Massage

49 (74.2)

18 (27.3)

38 (57.6)

Complement traditional treatment methods

1 (1.6)

3 (4.5)

0

2 (3.0)

Meditation

40 (60.6)

8 (12.1)

11 (16.7)

Music therapy

7 (10.6)

Family constellation
Crenotherapy

Anthroposophical medicine

22 (33.3)

2 (3.0)

Naturopathy

2 (3.0)

1 (1.5)

0

Osteopathy

2 (3.0)

0

5 (7.6)

Ozoniotherapy

2 (3.0)

0

0

TCM body practices

12 (18.2)

4 (6.1)

7 (10.6)

Chiropractic

11 (16.7)

2 (3.0)

12 (18.2)

Reiki

19 (28.8)

3 (4.5)

5 (7.6)

3 (4.5)

0

2 (3.0)

Bach flower remedies

20 (30.3)

4 (6.1)

7 (10.6)

Yoga

45 (68.2)

6 (9.1)

30 (45.4)

0

7 (10.6)

1 (1.5)

Community therapy

Other (laser therapy)
TCM = Traditional Chinese Medicine.

Table 2. Motivations for which patients in orofacial pain services use
ICHP
Motivations
Pain relief
Pain relief/wellness
Wellness
Pain relief/anxiety
Pain relief/anxiety/wellness
Pain relief/stress
Pain relief/aesthetic
Anxiety/cardio-vascular diseases
Anxiety/wellness
Anxiety/depression
Anxiety/stress
Pain relief/anxiety/wellness/depression/
viral infections/inflammatory diseases
Wellness/aesthetics
Stress
Pain relief/weight loss
No information
Total

n (%)
14 (35.9)
5 (12.8)
3 (7.7)
2 (5.1)
2 (5.1)
2 (5.1)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
1 (2.6)
2 (5.1)
39 (100.0)

To decrease the use of drugs/provide benefits for
the health and well-being of people
Believe to be a good treatment, based on people’s report

No information
Total

1 (1.6)
1 (1.6)

2 (3.0)
64 (100.0)

DISCUSSION
This research highlighted the high prevalence of knowledge
and use of ICHP by patients with OFP, demonstrating the
relevance of integrating ICHP to traditional pain treatment
in dentistry and the need for future studies in this field. It’s
also important to highlight the interest of patients in ICHP
in public health services, especially due to the easier access
and improved quality of life, relevant conditions in the context of user satisfaction and the expanded concept of health.
As for the sociodemographic profile, the studied sample is
similar to the profile of individuals with OFP worldwide.
Young women are more affected by OFP, especially TMD6,19,20,
possibly due to the action of the estrogen hormone19,20. In addition, women are more likely to seek preventive and complementary treatments for OFP15.
It’s possible to observe that most patients with OFP use ICHP
concomitantly to the pharmacological treatment, with the
objective of improving pain relief, promoting physical and
emotional well-being and reducing anxiety and stress. These
data reinforce that patients with OFP, in general, seem not
satisfied with the biomedical model-based care and seek other
treatment methods2. Given the importance of understanding the multifactorial profile and biopsychosocial model of
CP, the multiprofessional interaction in the diagnosis and
treatment of pain, in order to provide comprehensive care to
patients, is necessary22-24. From this perspective, the use of
non-pharmacological therapies, as ICHP, in association with
traditional treatment methods, contributes to the biopsychosocial approach to pain, allows personalized and holistic patient treatment, in addition to promoting the therapeutic link
between professional and patient, with clear repercussions on
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pain relief and improvement of life quality25. Furthermore,
the adoption of complementary therapies favors the decrease
in drug use and the prevention of health problems26.
In that sense, studies report that the use of ICHP is mainly associated with access, previous knowledge and benefits
resulting from their association with conventional treatment13,15. Moreover, individuals with chronic pain seek to
know and use complementary treatments to improve their
health condition 14. Within this context, the results of the
present research reveal that participants have previous
knowledge and interest, but the use was probably limited
by the difficulty of access to ICHP, whether in the public or
private health system.
The use of ICHP is primarily related to pain relief in patients
with OFP, as it happens in other CP2.5 conditions. However,
part of the motivation is the promotion of well-being and
control of anxiety and stress, which has a positive impact on
quality of life25. Similarly, the interest in offering ICHP occurs mainly because of the potential health benefits and the
possibility of access by the general population, which can
bring numerous benefits to health and quality of life27,28.
Moreover, it was possible to observe a higher level of education in patients who make use of ICHP, reinforcing that access to knowledge about complementary therapies and their
benefits is important for their use15. From that perspective,
the relevance of the dissemination of knowledge in the field
for the population in general and, especially, for the lower
socioeconomic classes, becomes clear.
Research shows that interest in the knowledge and use of
ICHP by patients and health professionals has increased significantly, mainly due to the promotion of physical, emotional and social well-being11,12. However, teaching about the
applicability of ICHP in undergraduate courses at Brazilian
colleges and universities, as well as scientific work in the field,
are scarce, which prevents the spread of this knowledge and
the generation of scientific evidence, limiting the dissemination and use by health teams and patients6. In conclusion, it’s
clear that there is a potential in the use of ICHP by patients
with OFP. This is particularly important in undergraduate
dentistry, public oral health policies and management of CP
in the dental field.
As for the study’s limitations, in some situations it was difficult for the patient to recognize some ICHP only by the
presented names and, so that the process could be easier, images, symbols and concepts were presented by the interviewer.
Therefore, the proposed tool needs validation. Among the patients who don’t use ICHP, the lack of description for the
reasons not to use it prevents inferences about their real motivations. Also, this is a convenience sample and studies with
a representative sample and with patients with other types of
CP will contribute to scientific advances in the field.

that encourages the inclusion of ICHP in the complementary
treatment of OFP.

CONCLUSION

13.

OFP patients know and use ICHP for pain relief and the promotion of well-being. There is great interest in the practices, a fact

14.
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professionals of the Mobile Emergency Care Service
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ABSTRACT
BACKGROUND AND OBJECTIVES: The professionals who
work in pre-hospital care are exposed to unhealthy environments, which can represent risk factors for the development of
musculoskeletal disorders. Thus, the objective of this study was
to observe the prevalence of musculoskeletal pain in professionals of the Mobile Emergency Care Service (SAMU) and identify its associated factors.
METHODS: Cross-sectional study, carried out at three SAMU
bases in Pernambuco. Ninety five professionals were evaluated, of
both sexes and age range between 21-58 years old, being (n=36:
ambulance drivers, n=38: nursing technicians, n=15: nurses and
n=6: physicians). For the musculoskeletal pain evaluation, the
Nordic Questionnaire of Musculoskeletal Symptoms was used. To
quantify the intensity of pain, the visual analogue scale was used.
RESULTS: Musculoskeletal pain was reported by 71.6% (n=68)
of the rescuers; of these, only 18% (n=17) mentioned that they
already had these pains before their SAMU labor activity. Nursing technicians were the professionals most affected by the
musculoskeletal pain (89.5%), followed by nurses (73.3%), ambulance drivers (55.6%) and the physicians (50%). The lumbar
spine (53.5%), knees (32.6%) and cervical spine (30.5%) were
the body regions most affected by pain and the female sex was
associated with musculoskeletal pain presence (p=0.024).
CONCLUSION: High musculoskeletal pain prevalence was observed among professionals of SAMU, especially in the nursing
professionals. In addition, the female sex was shown to be a fac-
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tor associated with musculoskeletal pain presence in this group
of professionals.
Keywords: Emergency medical services, Knee joint, Low back
pain, Neck pain, Occupational health.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Os profissionais do atendimento pré-hospitalar estão expostos a ambientes insalubres, que
podem representar fatores de risco para o desenvolvimento de
distúrbios musculoesqueléticos. Sendo assim, o objetivo deste estudo foi observar a prevalência de dor musculoesquelética
em profissionais do Serviço de Atendimento Móvel de Urgência
(SAMU) e seus fatores associados.
MÉTODOS: Estudo de corte transversal, realizado em três bases do SAMU de Pernambuco. Foram avaliados 95 profissionais,
de ambos os sexos, com faixa etária entre 21 e 58 anos, sendo
(n=36: condutores socorristas, n=38: técnicos de enfermagem,
n=15: enfermeiros e n=6: médicos). Para a avaliação da dor musculoesquelética foi utilizado o Nordic Questionnaire of Musculoskeletal Symptoms e, para quantificar a intensidade das dores, a
escala analógica visual.
RESULTADOS: As dores musculoesqueléticas foram relatadas
por 71,6% (n=68) dos socorristas, desses, apenas 18%(n=17)
mencionaram que já apresentavam tais dores antes das suas atividades laborais no SAMU. Os técnicos de enfermagem foram
os profissionais mais acometidos pelas dores musculoesqueléticas
(89,5%), seguidos dos enfermeiros (73,3%), dos condutores socorristas (55,6%) e médicos (50%). A coluna lombar (53,5%),
os joelhos (32,6%) e a coluna cervical (30,5%) foram regiões corporais mais acometidas pelas dores e o sexo feminino foi um fator
associado à presença das dores musculoesqueléticas (p=0,024).
CONCLUSÃO: Foi observada elevada prevalência de dor musculoesquelética nos profissionais do SAMU avaliados, sobretudo
nos profissionais de enfermagem, Além disso, o sexo feminino foi
um fator associado à presença de dor musculoesquelética nesse
grupo de profissionais.
Descritores: Articulação do joelho, Cervicalgia, Dor lombar,
Saúde do trabalhador, Serviços médicos de emergência.
INTRODUCTION
Musculoskeletal disorders (MSD) have been consolidated as one
of the most relevant problems for public health, as they have
affected workers in several areas with the appearance of a wide
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variety of signs and symptoms such as pain, physical discomfort,
heaviness sensation, fatigue, paresthesias and limitations of joint
movements. These signs and symptoms start in an insidious way,
may be reported to happen simultaneously or not, and evolve
rapidly if no changes in working conditions occur1,2.
The professionals who work in the pre-hospital care perform
activities that cause great physical wear due to the various
conditions of the patients and their degrees of dependence,
besides the characteristics of the work environment3. These
professionals often face risk situations to provide assistance
and are exposed to unhealthy environments, places with difficult access, presence of fire, water, mud, uncontrolled electricity, often risking their own lives4.
Exposure to these environments is constant and intense due to
the accelerated pace of demands and the many working hours
that are part of the routine of pre-hospital care, leading to decreased productivity and quality of life of the worker5. Moreover,
during pre-hospital care, some techniques for moving victims,
such as the use of boards, require an intense body mechanic on
the part of the rescuer and the strategy for transportation of patients may vary according to the situation faced by rescue teams6.
The presence of danger on the location, the quantity of professionals available to perform the rescue, the diagnosis and the
severity of the patient, as well as the rescue scene, all have a direct influence on the type of transport and when incorrect techniques are used the patient may suffer further trauma, just like
SAMU6 rescuers. Because of the working conditions, which are
not always favorable for the rescue of patients, the SAMU professionals are prone to develop changes in the musculoskeletal
system, which can cause more severe pain and MSD.
Evidence shows that health professionals, who work in pre-hospital care or not, have high prevalence of MSD and absenteeism. These disorders have been the main cause of absence from the work of these professionals7-11. There is a shortage
of studies on DME in first responders, especially on musculoskeletal pain, justifying the present study, whose objective
was to observe the prevalence of musculoskeletal pain and its
associated factors in the SAMU professionals.
METHODS
Cross-sectional study, conducted according to the recommendations of Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) for observational
studies12-14, conducted on three SAMU bases of basic and
advanced support on the agreste of Pernambuco, including
ambulance drivers, nursing technicians, nurses and physicians. It was carried on through a survey on the quantitative
of professionals rescuers, totaling 104 professionals, being 36
ambulance drivers, 38 nursing technicians, 15 nurses and 15
physicians which were invited to participate in the study.
The inclusion criteria were: to be a SAMU rescuer for at least
one year, to work in the basic/advanced support ambulances
and in the removal of patients and to be 20 to 60 years old.
All participants signed the Free and Informed Consent Term
(FICT), agreeing to participate in the study. Professionals
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with a history of chronic diseases of the osteomyoarticular
system, fractures with plate and/or screw, contusions, recent
distensions, herniated disk and rescuers who were on vacation
or those recently returned from vacation were excluded.
Three instruments were used for the assessments: the evaluation sheet with personal data and aspects related to work activity, the Nordic Questionnaire of Musculoskeletal Symptoms
(NQMS)15, which was used for the evaluation of musculoskeletal pain, and the visual analog scale (VAS)16, to quantify
the intensity of the pain reported.
Assessments were conducted in a reserved room to avoid possible embarrassments of professionals in exposing musculoskeletal pain before their SAMU directors, superiors and work
colleagues.
The evaluation of musculoskeletal pain was performed by
the NQMS, an instrument validated for the Brazilian population15 that consists of dichotomous choices regarding the
presence or absence of osteomuscular symptoms in the cervical spine, shoulder, arm, forearm, wrist and hand, thoracic
spine, lumbar spine, hip, thigh, knee, leg, ankle and foot,
providing data on these symptoms at different time periods.
In this study, the only osteomuscular symptom evaluated was
musculoskeletal pain of the last seven days, whose intensity
was quantified by the VAS, which consists of a 100 mm horizontal line, in which zero represents the absence of pain and
10 intense pain17.
The study was approved by the Research Ethics Committee of
the University Center of Vale do Ipojuca (UNIFAVIP), according to the report number: 1.046.368.
Statistical analysis
Gender, age, body mass index, duration of the weekly working-hours and the time spent working at SAMU were used
as possible factors associated with musculoskeletal pain. To
test the normality of quantitative variables, the Kolmogorov-Smirnov test was used. The Mann-Whitney test was used to
compare the means of two groups for cases of non-normality
of the data and the Student t test, compatible with normal
distribution. For the dichotomous variables, Pearson’s Chi-square independence tests or Fisher’s Exact were used when
necessary.
The data was tabulated in Microsoft Office Excel version 2010
by two independent researchers (double data entry) to avoid
typing errors18, ensuring greater reliability, and was transferred to the Statistical Package for the Social Sciences (SPSS)
version 20.0, in which all analyses were performed, adopting
the 5% level of statistical significance.
RESULTS
Ninety five professionals were included: 36 ambulance drivers,
38 nursing technicians, 15 nurses and 6 physicians, constituting a sample for convenience (Table 1). Nine physicians were
excluded because they didn’t meet the eligibility criteria.
There was no association between musculoskeletal pain and age
(p= 0.970 – t Student), BMI (p=0.073 - t Student) and weekly
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Table 1. Sample features
All
(n=95)

Drivers
(n=36)

Technicians
(n=36)

Nurses
(n=15)

Physicians
(n=6)

Age (years)

34.4±0.75

34.6±1.29

34.5±1.14

33.5±1.47

35.8±4.68

BMI

26.4±5.19

28.1±4.97

27.2±4.81

21.7±6.45

27.7±2.37

SAMU working months*

48.5±3.70

52.7±6.34

46.4±5.54

50.4±10.6

32.0±9.21

Weekly working hours**

64.6±2.34

40.9±24.5

65.8±23.4

63.0±20.0

70.0±17.6

BMI: Body Mass Index; SAMU = Mobile Emergency Assistance Service; * Months; **Hours.

Table 2. Prevalence of musculoskeletal pain
Musculoskeletal pain

All (n=95)

Drivers
(n=36)

Technicians
(n=36)

Nurses
(n=15)

Physicians
(n=6)

In the last seven days

68 (71.6)

20 (55.6)

34 (89.5)

11 (73.3)

03 (50.0)

Already felt pain before working at SAMU

17 (18.0)

06 (16.7)

09 (23.7)

01 (6.7)

01 (16.7)

Almost always feel pain at the end of the working day

16 (16.8)

04 (11.1)

10 (26.3)

02 (13.3)

0 (0)

Sometimes feel pain at the end of the working day

37 (39.0)

10 (27.8)

15 (39.5)

09 (60.1)

03 (50.0)

Rarely feel pain at the end of the working day

21 (22.1)

09 (25.0)

09 (23.7)

02 (13.3)

01 (16.7)

Feel no pain at the end of the working day

21 (22.1)

13 (36.1)

04 (10.5)

02 (13.3)

02 (33.3)

Already missed work due to pain

12 (12.6)

05 (13.9)

04 (10.5)

02 (13.3)

01 (16.7)

Already rescheduled shift due to the pain

10 (10.5)

04 (11.1)

05 (13.2)

01 (6.7)

0 (0)

SAMU = Mobile Emergency Assistance Service.

working (p= 0.847 - t Student). The same occurred with the working time at SAMU (p=0.362 - Mann-Whitney).
A high prevalence of musculoskeletal pain was observed in
71.6% (n=68) of rescuers, and 18% (n=17) reported that they
already had the pain before starting the activity in SAMU
(Table 2).
The lumbar spine, knees and cervical spine were the regions most
affected by musculoskeletal pain and where the pain was most
intense (Table 3).
Table 3. Location and intensity of musculoskeletal pain
n (%)

Mean±SD

Cervical spine

Locations

29 (30.5)

4.92±0.21

Shoulders

26 (27.4)

3.40±0.16

Arms

16 (16.8)

2.08±0.31

Forearm

16 (16.8)

1.52±0.59

Fist and hand

18 (18.9)

1.73±0.18

Thoracic spine

28 (29.4)

3.76±0.25

Lumbar spine

51 (53.5)

5.30±0.30

Hips

16 (16.8)

2.22±0.38

Thigh

15 (15.8)

1.30±0.24

Knee

31 (32.6)

4.34±0.24

Leg

22 (23.1)

1.50±0.18

Ankle and foot

14 (14.7)

1.07±0.17

SD = Standard deviation.

However, there was a significant association between the presence of musculoskeletal pain and pain in females (p=0.024 - Pearson’s Chi-square) (Table 4).
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Table 4. Association between musculoskeletal pain and gender
Pain (n= 68)

No pain (n= 27)

Male

46 (64.8)

25 (35.2)

Female

22 (91.7)

02 (8.3)

p=0.024

DISCUSSION
A high prevalence of musculoskeletal pain was observed in
SAMU professionals. The data showed that young people
with significant productive capacity had a high frequency
of musculoskeletal pain, suggesting that the pain is related
to their work activity characteristics, which can compromise
their performance, harm the assistance to victims and also
risk the lives of these professionals.
The high prevalence of musculoskeletal pain observed may
be related to a common feeling of SAMU professionals, as
evidenced by the study 1, which reported that rescuers often
ignore their own physical discomfort and pain to guarantee
the rescue and survival of the victim receiving assistance.
In this study, most of the evaluated professionals presented musculoskeletal pain and were in full exercise of their
activities, something that, although praiseworthy and altruistic, may contribute to the development of MSD in
rescuers.
Ergonomic risks are also mentioned as causes of MSD in rescuers, such as poor posture during care of victims, causing
temporary and often permanent withdrawal of SAMU professionals. The lack of physical fitness is another factor that
can compromise health and impair performance, in addition
to the extensive working hours to which the professionals
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are submitted, which in some cases can reach up to 24 uninterrupted hours19.
Another possible cause of musculoskeletal pain in SAMU
professionals is the handling of patients in the most varied
conditions, such as the removal of victims from inside a vehicle and from places of difficult access, with restricted physical space, besides the need to contain agitated patients20. A
study21 observed that 70% of MSD in rescuers were related
to the management of patients, however, a limitation of this
study is that the cause of pain was not pointed out.
Besides ergonomic and biomechanical factors, psychosocial
risks can contribute to musculoskeletal pain in SAMU professionals, such as insufficient work resources, inadequate physical space, reduced staff, organization of task distribution,
intensive control, strict rules, valuation of hierarchies, emotional exhaustion and tiredness22.
The association of these factors and the increase in traumatic
occurrences are the main factors for the appearance of musculoskeletal pain, which is associated with the multifactorial
aspect of the risks19.
Three studies observed the prevalence of pain and MSD in
SAMU professionals, but only one assessed rescuers from advanced units, including physicians, like the present study. The
others assessed only professionals from basic units23-25.
The study23 evaluated the prevalence of pain in SAMU professionals from Porto Alegre, using a questionnaire of work-related habits. This study interviewed 113 ambulance drivers,
nursing technicians, nurses, physicians and telephonists. Of
these, 92.9% presented musculoskeletal pain, i.e., very high
prevalence of pain, as identified in the present study, where
the highest prevalence of musculoskeletal pain was observed
in nursing professionals, 89.5% in technicians and 73.3% in
nurses, values higher than the general prevalence of pain in all
professionals of SAMU, which was 71.6%.
These results are in line with the study24, which identified osteomuscular disorders in 95% of the sample, consisting of 20
ambulance drivers, nursing technicians and nurses, of both
sexes, aged between 20 and 60 years old. This study also used
the NQMS for the evaluation of musculoskeletal disorders, as
in the present research.
Similarly, another study25 evaluated 100 professionals of the
nursing team of the Recife’s SAMU, being 25 nurses, 57 technicians and 18 nursing assistants, using a check-list type
questionnaire for the mapping of osteomuscular symptoms
in different body regions, identifying a prevalence of 80%,
which can be considered high.
However, none of the studies that investigated osteomuscular
disorders in SAMU23-25 professionals presented their results in
a stratified way, demonstrating in which of the analyzed professions the prevalence of musculoskeletal pain was higher, as
presented in this study, which facilitates the implementation
of intervention programs in a targeted, precise and individualized way according to the real need of each professional
category.
The results of this study corroborate the findings of international investigations, pointing out that musculoskeletal pain
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has often been observed in professionals of emergency services and that the lumbar spine has been the area most affected
by pain26-28.
In this study, the lumbar spine, knees and cervical spine were
the body regions most affected by musculoskeletal pain and
also where the intensity of pain was igher, characterizing moderate pain. These findings are also in line with studies investigating the SAMU23-25 professionals’ MSD, demonstrating
that spinal pain is a frequent symptom in rescuers.
The main factors associated with back pain are poor posture
during work activities and physical overloads, which generate
injury mechanisms in intervertebral discs and compression of
the nerve roots29. One of the activities that rescuers perform
the most and that requires physical strength is the lifting of
the victims to the stretcher, when placing them in the ambulance or transporting them from one stretcher to another,
already in the intra-hospital care. Repetitive weight lifting has
been a cause of MSD, such as lower back and lower limb
pain30, justifying the spinal and knee pain identified in the
sample of this study.
Other studies31-37 also reported that pain in the lumbar spine
was an outcome frequently observed in health professionals,
justifying why MSD and mainly low back pain have been
some of the main causes of absenteeism38-40, of relocation to
other functions or withdrawal from the rescuer’s activity due
to disorders related to their work activity19.
Although they present high prevalence of musculoskeletal
pain, including back pain, the rescuers included in this study
presented low frequency of absenteeism (12.6%) or changes
in shifts (10.5%), which may be related to the average age of
the sample, which was 34.4±0.75 years old, i.e., young professionals, enthusiastic about their work, even in the face of
apparently unfavorable physical conditions.
However, this situation brings concern, because rescuers over
39 years old were 6% more likely to develop musculoskeletal
pain23,31, despite this study not identifying an association between age and musculoskeletal pain.
In any case, there was a significant association between
the presence of musculoskeletal pain and the female gender, possibly due to their job added to domestic work.
Thus, women working in the health field are part of a
risk group for the development of MSD, since these professions require greater physical effort and these professionals already accumulate efforts resulting from the activities at home 41,42.
As this study identified a high prevalence of musculoskeletal
pain in SAMU professionals, the data may contribute to foster health promotion actions and prevent MSD, stimulating
the development of health promotion plans for rescuers by
the municipal health secretariats and SAMU coordinators, aiming at improving quality of life and mental health, as well as
reducing stress and anxiety levels of these professionals. The
results found can also promote periodic training and permanent interventions, improving the rescuers’ knowledge about
occupational and biomechanical risks, so that they adopt preventive behavior on MSD.
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Implementing labor gymnastics can be a valid alternative,
since some studies have observed that good posture associated with relaxation techniques during the shift intervals
and adequate physical preparation prevent injuries and pain
caused by labor activities4. Moreover, exercises with music,
relaxation, massages and physiotherapeutic exercises are effective in reducing anxiety, stress and musculoskeletal pain43-47.
These measures can be taken by the authorities responsible for
SAMU in order to prevent MSD, providing better working
conditions for the rescuers.
Randomized and controlled clinical trials should be conducted to allow assessment of the impact of periodic training,
workout gymnastics and reduced working hours for the professionals, offering more time for rescuers to engage in physical activities monitored by those responsible for SAMU.
The results of these studies may guide the Municipal Health
Secretariats and SAMU coordinators in relation to the most
effective measures for preventing and intervening in musculoskeletal pain, carrying out evidence-based actions and reducing MSD risks for SAMU professionals, so that they can
perform their duties in better conditions and with less occupational risks.
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A high prevalence of musculoskeletal pain in SAMU workers, especially in nursing professionals, was observed. The lumbar spine, the knees and the cervical spine were the regions with higher
prevalence and intensity of pain. The female gender was a factor
associated to the presence of musculoskeletal pain in this group
of professionals.
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Effect of transcutaneous electrical nerve stimulation and hypnosis on
chronic low back pain
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ABSTRACT
BACKGROUND AND OBJECTIVES: Among the main
non-pharmacological analgesic techniques are physical therapies such as electrotherapy and cognitive-behavioral techniques,
such as hypnosis. The objective of this study was to compare
the analgesic effect of transcutaneous electrical nerve stimulation
(TENS) and hypnosis in the control of chronic low back pain.
METHODS: A crossover study that included 19 young adults
of both genders with chronic low back pain who underwent
TENS and hypnosis, and pain education as a control group. The
quality of pain was assessed by the McGill’s questionnaire; pain
intensity and threshold were assessed by the visual analog scale.
The intensity of spontaneous pain, the threshold and intensity of
pain induced by cold and the pressure pain threshold before the
interventions, immediately after the interventions and 30 minutes after the end of the interventions were evaluated. Statistical
analysis was performed with Generalized Mixed Linear Models,
with 5% significance, and Cohen’s G effect sizes.
RESULTS: There was a statistically significant decrease in the
intensity of spontaneous and cold induced pain in the hypnosis
and TENS groups compared to the pain education group. There was a statistically significant reduction of pain in the sensory
and evaluation categories in the intervention groups compared
to the control group. There was no significant difference for the
pressure pain threshold and latency time for cold induced pain.
CONCLUSION: Hypnosis and TENS decreased the intensity
of chronic low back pain with no statistically significant difference between them, but statistically different from the pain education control group.
Carolina Weizemann – https://orcid.org/0000-0003-0061-8479;
Nathielly Flores Camargo – https://orcid.org/0000-0001-8068-2299;
Taise Vieira Barboza – https://orcid.org/0000-0002-9567-8732;
Alberito Rodrigo Carvalho – https://orcid.org/0000-0002-5520-441X;
Gladson Ricardo Flor Bertolini – https://orcid.org/0000-0003-0565-2019.
1. State University of Western Paraná, Physiotherapy, Cascavel, PR, Brazil.
2. State University of Western Paraná, Biosciences and Health Program, Cascavel, PR,
Brazil.
Submitted on May 3, 2020.
Accepted for publication on January 4, 2021.
Conflict of interests: none – Sponsoring sources: none.
Correspondence to:
Rua Universitária, 2069 – Jardim Universitário
85819-110 Cascavel, PR, Brasil.
E-mail: gladsonricardo@gmail.com
© Sociedade Brasileira para o Estudo da Dor

26

Keywords: Hypnosis, Low back pain, Physical therapy modalities, Transcutaneous electrical nerve stimulation.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Entre as principais técnicas
analgésicas não farmacológicas estão as terapias físicas como a
eletroterapia e técnicas cognitivo-comportamentais, como a hipnose. O objetivo deste estudo foi comparar o efeito analgésico da
estimulação elétrica nervosa transcutânea (TENS) e hipnose no
controle da dor lombar crônica.
MÉTODOS: Estudo do tipo cruzado que incluiu 19 adultos jovens de ambos os sexos portadores de dor lombar crônica, submetidos a TENS, hipnose e educação em dor como grupo controle.
A qualidade da dor foi avaliada pelo questionário de McGill, a
intensidade e o limiar da dor pela escala analógica visual. Foi avaliada a intensidade da dor espontânea, o limiar e a intensidade de
dor ao frio e o limiar da dor à pressão, imediatamente após as intervenções e 30 minutos depois do final das intervenções. A análise
estatística foi realizada com modelos lineares generalizados mistos,
com 5% de significância, e tamanhos de efeito G de Cohen.
RESULTADOS: Houve diminuição estatisticamente significativa da intensidade da dor espontânea e ao frio nos grupos hipnose
e TENS comparados ao grupo de educação em dor. Ocorreu redução do quadro álgico estatisticamente significativo nas categorias sensorial e avaliativa nos grupos intervenção comparados ao
grupo controle. Não houve diferença significativa para o limiar
de dor à pressão e o tempo de latência para a dor ao frio.
CONCLUSÃO: A hipnose e a TENS diminuíram a intensidade da dor lombar crônica sem diferença estatisticamente significativa entre si, porém estatisticamente diferentes em relação ao
grupo controle.
Descritores: Dor lombar, Estimulação elétrica nervosa transcutânea, Hipnose, Modalidades de fisioterapia.
INTRODUCTION
Chronic low back pain (CLBP) is characterized by pain, discomfort or muscle fatigue in the lower third of the spine1-4 and is
considered a public health problem, constituting a heavy burden
for health and social security systems5.
The treatment of lumbar dysfunctions involves non-pharmacological drugs and analgesic techniques with physical therapies
such as electrotherapy, which activates the sensitive-discriminative system and stimulates the pain suppressor system6; and with
cognitive-behavioral techniques, such as hypnosis, which pro-
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motes muscle relaxation, attention distraction and suggestion,
interfering in the stimulation of pain7.
Transcutaneous electrical nerve stimulation (TENS) is an analgesic technique for the relief of acute and chronic pain, including
low back pain (LBP), applied with different frequencies, intensities and durations of stimulation pulses, aiming at activating
ascending or descending antinociceptive pathways. Some studies
point out that the effectiveness of TENS may depend on the frequency and neural accommodation, a process that occurs when
a physiological response is continuously decreased, which can be
an important factor for the perception of analgesic stimulus8-11.
Hypnotic techniques have presented evidence in brain activities in
locations related to pain. The “hypnotic trance”, the basis of hypnosis, defined as a voluntary state in which the individual is more
willing to accept suggestions without critical evaluation of information can produce a facilitating state of analgesia in the upper
nervous centers12,13 and can be useful as therapy for CLBP14,15.
The hypothesis is that both techniques induce analgesia, but
TENS may have superior results when the quality of pain perception presents a predominant sensory aspect and, conversely,
hypnosis would present superior effects when the quality of pain
is affective. This study aimed primarily to compare the effect of
analgesic techniques, TENS and hypnosis in patients with CLBP,
in a single application. The secondary objective was to evaluate
whether the analgesic effect of the techniques occurs through
different qualifications of pain perception.
METHODS
Quantitative and crossover study, with a sample consisting of 19 volunteers, of both genders (12 women and 7 men), with a mean age
of 21.36±2.75 years old, height 1.71±0.09m, weight 75.24±17.81kg
and body mass index (BMI) 25.56±4.24kg/m2, that presented diagnosis of CLBP and that accepted to participate in the research, signing
the Free and Informed Consent Term (FICT). For this sample size,
based on the visual analog scale (VAS), difference of 1.5cm, standard
deviation of 1.4, the power of the test was calculated at 80%.
Inclusion factors were: age between 18 and 30 years old, LBP
for more than three months and readiness to participate in the
study. The exclusion factors were: doing physiotherapeutic treatment by electroanalgesia, regardless of the used current, to have
a cardiac pacemaker, to be pregnant, to have undergone surgical
procedures in the spine, to have used analgesic drugs 24 hours
before the interventions, to have contraindication against cold
and to have red flags related to LBP16.
Data collection and interventions were performed at the Physical Rehabilitation Center (CRF - Centro de Reabilitação Física)
of UNIOESTE, by trained therapists, being only one therapist
responsible for the application of each therapeutic method and
the evaluations made by the same evaluator. The McGill pain
questionnaire was applied for the qualification of painful perception and the VAS for quantification of pain. Evaluation of
pain threshold and intensity of pain induced by cold, as well
as evaluation of pressure pain threshold was also performed. All
evaluations were performed sequentially before (AV1), just after
(AV2) and 30 minutes after interventions (AV3).
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All participants went through three interventions, one each
week. The sample was randomly divided at https://www.graphpad.com/quickcalcs/randomize1/, and each individual received the interventions alternately once a week, for a total of three
weeks, so that all were submitted to TENS, hypnosis and pain
education (PE).
The McGill Pain Questionnaire is organized into four categories,
with variable numbering for the words in each subclass. Volunteers
were asked to choose one word from each subcategory, also being
allowed to choose none. For the evaluation score the sum of the
word values of each subclass was considered for each category score.
The VAS consists of a 10cm line, with the phrases “no pain”
and “unbearable pain” at the extremes corresponding to “zero”
and “10”. Each individual chose a position on the line that best
quantified their pain.
For the evaluation of the threshold and intensity of pain induced by cold, the temperature of an ice cube was measured with
an infrared thermometer, which was positioned over the spinous
process of the fifth lumbar vertebra (L5). The time from the placement of the cube to the moment the individual reported pain was
measured and then the intensity of pain was evaluated by the VAS.
The pressure pain threshold was measured though the DDK-50
(Kratos®, São Paulo, Brazil) algometer, capable of exerting pressure
of up to 50kgf. The volunteers were positioned in ventral decubitus
position, palpation of the lumbar vertebrae was performed to identify the one with the greater discomfort, pressure was exerted by the
algometer with a circular end of 1.2cm in diameter positioned 1cm
beside the vertebra. Pressure was increased until the volunteer reported the onset of pain, and the pressure was recorded in gram-force.
For the TENS application, volunteers were positioned in ventral decubitus position on a treatment stretcher, and electrical
stimulation was applied through the TENS device (Ibramed®,
Amparo, Brazil), with phase duration of 250µs and frequency
of 100Hz, by pairs of electrodes placed bilaterally, 1cm from the
spinous processes of the lumbar vertebrae, from L1 to L5, for 30
minutes, at the patient›s tolerance level17. Each individual was
warned that they would feel a tingling sensation from moderate
to strong, but not pain, and when they felt the intensity of the
current accommodating, they should tell the therapist, so that
the intensity is increased.
The hypnosis was performed in an individual therapist/patient
session lasting 30 minutes. The sessions took place in a room
with light, temperature and reduction of external noise suitable
for relaxation. After the trance was deepening, the patients were
given suggestions for pain relief18. The volunteer was suggested
to identify each painful point in the body and attribute to them
shape, color and mass.
The subjects were slowly and calmly suggested that, for each respiratory movement, these points were becoming smaller, more
transparent and light. The changes in shape, color and mass were
becoming so intense that these points got loose like soap bubbles
being carried far away until they blew up and disappeared, alluding to the pain that moved away and disappeared. At the end of
the trance, the idea that the feeling of well-being and pain relief
produced would be maintained indefinitely after the end of the
session was reinforced.
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The PE method was carried out by lectures addressed to the participants in order to provide information and clarify doubts regarding
LBP. Support material was distributed at the end. The PE served as
control, being performed only once for each individual. Evidence
shows discrete results of isolated PE in individuals with CLBP19.
This study was approved by the Research Ethics Committee of
the State University of Western Paraná (2.681.234) (Brazilian
Registry of Clinical Trials: RBR-7528X4).
Statistical analysis
The SPSS 20 software was used. The adopted significance level
was 5% (α=0.05). The analyses were made through the Generalized Linear Mixed-effects Models (GLMMs) with Bonferroni
post-hoc. In the tables, the significant differences between groups
were pointed out by different capital letters and differences within the intervention groups by lowercase letters. Cohen’s effect
size analysis was performed according to the following classification: <0.2: trivial; 0.2-0.5: small; 0.5-0.8: moderate; >0.8: large.
RESULTS
The McGill questionnaire showed a decrease in scores in the
four categories, with some differences between them, indicating
a reduction in the pain scenario of the intervention groups. In
the sensory category there were differences between the groups
(p<0.001), moments (p<0.001) and interaction (p=0.017), for
the PE moment there was no change in values, but reduction for
the other two moments.

In the affective category there were differences between groups
(p<0.001) and moments (p=0.016). In the evaluation category
there were differences between groups, moments and interaction
(p<0.001), showing that at the PE moment there was no reduction of scores, but there was for the other moments. In the miscellaneous category these results were repeated with differences
between groups (p<0.001), moments (p=0.003) and interaction
(p=0.019), and the evaluations within each moment showed that
only after the TENS there was reduction of values (Table 1).
As for the effect size observed when comparing the subsequent
evaluations with the first, it was possible to observe that for PE
the effect size was trivial; for TENS they were moderate or large;
and for hypnosis they varied from trivial to large (Table 2).
The pain intensity values, for both spontaneous and cold induced pain, showed that there were differences in groups (p<0.001
and p<0.001), moments (p<0.001 and p=0.002), as well as interaction (p=0.002 and p=0.036), indicating that there were no
reductions only for PE. The pain thresholds, both at cold and
pressure, did not present significant differences in comparisons
between and within groups (p>0.05) (Table 3).
The size of the effect of PE, regardless of the analyzed variable, was trivial; however, for TENS and hypnosis, regarding the
intensity measured by the VAS, they were large. Regarding the
intensity of pain induced by cold measured by the VAS, TENS
showed moderate and high results and hypnosis showed moderate; for the threshold of cold induced pain, the modalities varied
from trivial to small and for the pressure pain threshold they
were small and moderate for TENS in AV1-AV2 (Table 4).

Table 1. Mean and standard deviation for the sensory, affective, evaluation and miscellaneous variables, by the McGill’s pain questionnaire, with
comparisons between and within groups
PE

#

TENS

Hypnosis

Sensory

Affective*#

Evaluation

Miscellaneous
7±4Aa

AV1

17±7Aa

4.4±3.9

3±1Aa

AV2

17±7Aa

4±4

2.6±1.2Aa

7±4Aa

AV3

17±7Aa

4±4

3±1Aa

6.8±3.9Aa
4.7±4.5Ba

AV1

13.1±7.5Ba

2.5±3

2.2±1Aa

AV2

7.9±7.1Bb

1±1.7

1.2±1.7Bb

2.2±3Bb

AV3

7.5±5.6Bb

0.8±1.4

0.9±0.7Bb

1.6±1.9Bb

AV1

11.7±6.8Ba

1.7±2.3

2±0.8Aa

2.7±2.5Ca

AV2

5.7±4.6Bb

0.7±1.5

0.9±0.9Bb

1.9±2Ba

AV3

8.4±5.4Ba

0.5±1.4

1.1±0.9Bb

1.9±2.1Ba

PE = pain education; TENS = transcutaneous electrical nerve stimulation.
Similar capital letters demonstrate statistical similarity between the groups for the same evaluation. Similar lower case letters demonstrate statistical similarity within
the group for the different evaluations. *Significant difference between AV1 and AV3, regardless of the group. # Significant difference between PE and interventions,
regardless of the moment.

Table 2. Observed effect size values for McGill’s pain questionnaire items. Evaluations within subgroups, compared to the first evaluation (AV1)
PE
TENS
Hypnosis

AV1 – AV2

Sensory

Affective

Evaluation

Miscellaneous

0.0

0.0

0.0

0.0

AV1 – AV3

0.0

0.0

0.0

0.0

AV1 – AV2

-0.70

0.58

-0.73

-0.66

AV1 – AV3

-0.83

-0.72

-1.48

-0.90

AV1 – AV2

-1.04

-0.53

-1.31

-0.35

AV1 – AV3

-0.55

-0.62

-1.06

-0.31

PE = pain education; TENS = transcutaneous electric nerve stimulation.

28

BrJP. São Paulo, 2021 jan-mar;4(1):26-30

Effect of transcutaneous electrical nerve stimulation
and hypnosis on chronic low back pain

Table 3. Mean and standard deviation for the variables of pain intensity, threshold in seconds and pain intensity induced by cold, as well as
pressure pain threshold, with their respective comparisons between and within groups
PE

TENS

Hypnosis

VAS

Threshold for cold

VAS for cold

Pressure pain threshold

AV1

4.8±2Aa

8.4±11Aa

6±1Aa

5734±1890 Aa

AV2

5±2Aa

8.5± 11Aa

6±1Aa

5744±1862 Aa

AV3

5±2Ba

8.5±11 Aa

6±1Aa

5717±1812 Aa

AV1

4.9±2.2Aa

6.7±10.1 Aa

5.3±2ACa

5207±1628 Aa

AV2

2±2.3Bb

10±12 Aa

4.2±1.1Bb

6004±1507 Aa

AV3

2.1±1.5Bb

8.3±12.4 Aa

3.5±1.4Bb

5835±1670 Aa

AV1

4.6±2.5Aa

7±11.3 Aa

4.7±1.9BCa

5584±1853 Aa

AV2

2.5±2.5Bb

8.5±10.3 Aa

3.6±1.5Bb

6296±1884 Aa

AV3

2.5±1.8Ba

9.2±12.5 Aa

3.9±1.4Bab

6273±2301 Aa

VAS = visual analog scale; PE = pain education; TENS = transcutaneous electrical nerve stimulation.
Similar capital letters demonstrate statistical similarity between the groups for the same evaluation. Similar lower case letters demonstrate statistical similarity within
the group for the different evaluations.

Table 4. Values of observed effect sizes for pain intensities and thresholds. Evaluations within subgroups, compared to the first evaluation (AV1)
PE
TENS
Hypnosis

VAS

Threshold for cold

VAS for cold

Pressure pain threshold

AV1 – AV2

-0.03

0.01

0.04

0.01

AV1 – AV3

-0.06

0.01

0.04

-0.01

AV1 – AV2

-1.27

0.29

-0.65

0.51

AV1 – AV3

-1.43

0.14

-0.99

0.38

AV1 – AV2

-0.84

0.14

-0.66

0.38

AV1 – AV3

-0.94

0.19

-0.51

0.33

VAS = visual analog scale; PE = pain education; TENS = transcutaneous electrical nerve stimulation.

DISCUSSION
A comparison of the immediate effect of two analgesic techniques with different characteristics was evaluated in young adults
with CLBP. The evidence was that both were effective, with advantages for TENS in pain induced by cold.
CLBP may not present well defined causes, so its etiology is multifactorial. Some etiological factors are more frequent, such as
degenerative and inflammatory processes, as well as congenital
or mechanical postural changes.
The imbalance between the effort required for a determined activity and the potential to develop it can generate pain3,20. The
etiology of CLBP may be anatomical or physiological, however,
psychosocial factors have a direct impact on the perception of
pain, because emotional problems such as stress, depression, anxiety and fear interfere with neurological processes of pain modulation21.
Knowledge of the pain pathways, as well as their basic mechanisms of action, is essential for understanding the pain scenario and
for understanding the methods of intervention for pain relief22.
Pain starts with activation of nociceptors in the periphery generating stimuli that are conducted to the central nervous system
where they will be processed, generating the sensation of pain.
Specific regions of the encephalus, such as the periaqueductal
gray substance, the nucleus raphe magnus, the insular cortex and
the medial prefrontal cortex play an important role in modulating nociceptive spinal activity and can contribute to cognitive
and affective aspects. In chronic pain syndromes, the nociceptive

system presents an altered threshold of response to pain, which
generates pain scenarios as a response to stimuli considered to
be non or mildly painful, therefore, the pain is maintained23,24.
Neuroimaging studies related to pain modulation show changes in
the activity of specific areas of the brain responsible for pain modulation when individuals receive stimuli of distraction through cognitive tasks during cold induced pain25. This study showed reduction
in general pain scores and in the cold and hypnosis intervention,
although for the latter the use of TENS showed better results.
The hypnotic technique can, besides shaping pain perception,
influence sensory and affective aspects of pain perception26,27.
In experimental studies, hypnotic analgesia has been shown to
be associated with changes in pain thresholds, including brain
activity, potentials related to somatosensory events and spinal
reflexes. The more susceptible to hypnosis individuals are, the
better the result obtained in relation to analgesia25, something
that was observed in this study, since the scores of the McGill
questionnaire, which assessed the subjective character of pain,
changed after the interventions. On the opposite, a study that
evaluated the pain threshold in healthy individuals did not show
alterations after hypnosis28. In addition to that, hypnosis was not
advantageous compared to TENS in the evaluation of affective
modality and presented similar results in the sensory modality.
The application of TENS reduced pain intensity, probably through
ascending analgesic pathways, as in the Gate Control Theory9,10. A
retrospective cohort study evaluated pain changes after 60 days of
high frequency TENS use, suggesting that this therapy is an option for the treatment of chronic pain because it reduces pain in-
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tensity, improving sleep and mood changes due to analgesic effects
probably resulting from the activation of central pain inhibition29,
as demonstrated in this study, where there was a reduction in the
intensity of spontaneous and cold induced pain.
No difference in the pressure pain threshold was observed in the
present study, regardless of the technique used, unlike a study
that showed significant increase in the pressure pain threshold
with the use of TENS for 15 minutes at 120Hz and pulse duration of 100µs30. The authors evaluated the point of greatest
pain and two more adjacent points, different from this study,
which evaluated only one point lateral to the spinous process
most painful on palpation.
New studies with different methods need to be developed in order
to assess pressure pain, with longer therapy times, to evaluate the
effects in longer terms. Another limitation of this study is that the
control group received health education techniques, which may
have influenced results31. However, when isolatedly applied, health
education produces small effects on pain reduction19,32.
CONCLUSION
Hypnosis and TENS techniques have reduced pain in patients
with CLBP. There was no significant difference between the two
techniques.
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Factors that influence the quality of life in neuropathic, musculoskeletal,
and oncological pain
Fatores que influenciam a qualidade de vida em dor neuropática, musculoesquelética e oncológica
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ABSTRACT
BACKGROUND AND OBJECTIVES: The clinical practice of
analgesia in chronic pain is often deficient or ineffective, either
due to the subjectivity or presence of potentiating factors. The
most common chronic pains are musculoskeletal, neuropathic,
and oncological. This research aimed at understanding the aspects that intersperse the process of pain and how they interfere
in quality of life.
METHODS: Descriptive, cross-sectional, exploratory study
with a sample of 44 patients,15 with musculoskeletal pain, 15
with oncological pain and 14 with neuropathic pain, belonging
to the Base Hospital Pain Clinic in São José do Rio Preto/SP.
Data were collected through specific semi-structured interviews,
self-assessment and application of instruments: Visual Analog
Scale, Health-Related Quality of Life Questionnaire, Morisky
and Green Drug Treatment Adherence Test, Questionnaire for
Diagnosis of Neuropathic Pain, Epworth Sleepiness Scale, Tampa Kinesiophobia Scale, Beck Anxiety Inventory, and Beck Depression Inventory.
RESULTS: The data analysis revealed poor quality of life
in 61.36% of the patients, and this situation was even more
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serious for patients with neuropathic pain. The association
between quality of life and the analyzed factors was statistically significant in terms of adherence to treatment, pain
levels, sleepiness, anxiety and depression. Individuals with
neuropathic pain were more affected, except for kinesiophobia, which had more incidence in individuals with musculoskeletal pain.
CONCLUSION: Data revealed that all types of pain considerably decrease quality of life, and it’s more evident in individuals
with neuropathic pain.
Keywords: Cancer pain, Chronic pain, Musculoskeletal pain,
Pain, Quality of life.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A prática clínica no tratamento da dor crônica é frequentemente deficiente ou ineficaz,
seja pela subjetividade ou pela presença de fatores potencializadores. As dores crônicas mais comuns são a musculoesquelética,
a neuropática e a oncológica. Este estudo teve como objetivo conhecer os aspectos que entremeiam o processo de dor e como tal
condição interfere na qualidade de vida.
MÉTODOS: Estudo descritivo, transversal e exploratório
que incluiu 44 pacientes, sendo 15 com dor musculoesquelética, 15 com dor oncológica e 14 com dor neuropática.
Os dados foram coletados por meio de entrevista específica
semiestruturada, autoavaliação e aplicação dos instrumentos: Escala Analógica Visual, Health-related Quality of Life
Questionnaire, Morisky and Green Drug Treatment Adherence
Test, Questionnaire for Diagnosis of Neuropathic Pain, Epworth
Sleepiness Scale, Tampa Kinesiophobia Scale, Beck Anxiety Inventory e Beck Depression Inventory.
RESULTADOS: A análise dos dados revelou baixa qualidade de
vida para 61,36% dos pacientes, sendo mais grave para os portadores de dor neuropática. A associação da qualidade de vida
com os fatores analisados foi estatisticamente significante quanto à adesão ao tratamento, nível de dor, sonolência, ansiedade
e depressão. Os indivíduos com dor neuropática foram os mais
afetados, exceto pela cinesiofobia, que teve maior ocorrência nos
indivíduos com dor musculoesquelética.
CONCLUSÃO: Os três tipos de dor diminuem consideravelmente a qualidade de vida dos pacientes, sendo a redução mais
evidente nos portadores de dor neuropática.
Descritores: Dor, Dor crônica, Dor do câncer, Dor musculoesquelética, Qualidade de vida.
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INTRODUCTION
Chronic pain (CP) is defined by the International Association
for the Study of Pain (IASP) as the persistence of pain for more
than three months, with absent biological factors, associated
with the combination of multiple aggregating and potentiating events1. Due to the subjective and individualistic aspect,
it results in ineffective clinical practice of analgesia2. The most
common types of CP are musculoskeletal, neuropathic and oncological pain2,3.
The estimation is that one in five people in the world population experiences some form of CP and its limitations in daily
and work activities throughout their lives3, in addition to changes in sleep, self-esteem, mood, and depreciation of longevity2,3.
Therefore, pain impacts the entire environment of an individual,
becoming a public health problem.
A study4 conducted in Brazil from 1990 to 2016 established a
correlation between the morbidity profile and the impact on life
expectancy of patients and demonstrated that chronic non-transmissible diseases are the main causes for the increase in lost years
in the population. Pain was incorporated into virtually all diseases with morbidity and mortality at some point of the process.
Chronic musculoskeletal pain results from primary or secondary
structural alteration to somatic lesions, an inflammatory process
or biomechanical alterations5. Oncological pain, in turn, is related to both cancer and its treatment and, despite therapeutic
advances6,7, to relieve pain in these patients remains a challenge.
Neuropathic pain is a consequence of somatosensory nervous
system dysfunction or injury8 and is closely related to other types
of pain, such as musculoskeletal and oncological pain. Such association contributes to inadequate pain treatment8,9.
The present study’s objective was to expand the knowledge on
the aspects that intersperse the process of pain, understanding
which factors can me modified and what is the best treatment
option, providing a better quality of life (QoL) for these patients.
METHODS
Descriptive, cross-sectional and exploratory study, including 44
patients from a pain clinic (PC) with three fronts of treatment:
neuropathic, oncological and musculoskeletal pain. The patients
were subdivided according to the type of pain and best ability of
the clinical body.
The sample calculation was based on the number of patients seen
monthly in the PC, being composed of 15 patients with musculoskeletal pain, 15 with oncological pain and 14 with neuropathic pain, which were included regardless of age or sex, screened
by the Mini-Mental State Exam (MMSE) and that agreed with
the Free and Informed Consent Term (FICT). The data were
collected through a specific semi-structured interview composed
of questions such as name, age, marital status, schooling, work
status, diagnosis, drugs in use and self-assessment of Emotional
Impact, Functional Impact, Quality of Sleep, Treatment Expectation and Resource Capacity. The following instruments were
also used: visual analog scale (VAS), Health-related Quality of
Life Questionnaire (SF12), Morisky and Green Drug Treatment
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Adherence Test (MGDTAT), Questionnaire for Diagnosis of
Neuropathic Pain (DN4), Epworth Sleepiness Scale (ESS), Tampa Kinesiophobia Scale (TSK), Beck Anxiety Inventory (BAI)
and Beck Depression Inventory (BDI).
The research project was approved by the Research Ethics Committee of FAMERP (opinion nº 2.024.585) and performed in
the Pain Outpatient Clinic, São José do Rio Preto Base Hospital.
(FUNFARME/FAMERP).
Statistical analysis
The data were organized in spreadsheets using Microsoft Office
Excel 2019. In order to perform the correlations of the quantitative variables, the Mann-Whitney test was used, with the help
of the BioEstat 5.0 software, because the data are not considered parametric. A significance level of 5% was used. Descriptive
analyses of qualitative variables were performed, with median
and frequency.
RESULTS
The sample’s sociodemographic and clinical profile presented a
mean age of 53±11.31 years old, with a level of schooling below
high school 59.08%, female 61.36% (n=27), married 70.46%
(n=31), active work status 31.81% (n=14) and median pain intensity measured by the VAS of 7 points, being 54.54% (n=24) with
CP and 25% (n=11) with painful post-Laminectomy syndrome.
Regarding the emotional impact caused by pain, 88.63% (n=39)
described it as an unpleasant or disapproving feeling. Regarding
the functional impact caused by pain, 90.90% (n=40) reported
inability to perform work activities.
When asked about the existence of a support network or support for pain treatment, 45.45% (n=20) denied the existence
of either. The supports listed were rehabilitation services, clinic
support groups, psychiatric and psychological care. Of these,
83.33% (n=20) considered the services relevant for pain treatment, however, only 37.50% (n=9) were active during the period
of the interview.
As for treatment expectations and goals, 79.54% (n=35) were
maintaining follow-up to improve pain, while 11.36% (n=5) desired intervention or surgery and 9.09% (n=4) stated they had
no expectations of improvement.
The majority, 61.37% (n=27), had poor adherence to treatment,
reporting delays and/or forgetfulness in administration, adverse
effects, lack of understanding of treatment or self-medication. The
drugs in use for pain varied in quantity, from zero to six types, with
a median of three. The most prescribed in descending order were
gabapentin, methadone, amitriptyline, dipyrone and codeine.
The DN4 was positive in 65.90% (n=29) of the patients, being
44.82% (n=13) with musculoskeletal, 37.93% (n=11) neuropathic and 17.29% (n=5) oncological pain.
The QoL aspect was evaluated in the physical and mental domains. The physical aspect evaluated health in general, functional capacity for average activities, difficulties in performing such
activities and how much pain interfered in the process, being 25
points below the average, in 77.27% (n=34). The mental domain, in turn, evaluated how emotional aspects, mental health,

BrJP. São Paulo, 2021 jan-mar;4(1):31-6

Factors that influence the quality of life in neuropathic,
musculoskeletal, and oncological pain

vitality and social aspects interfered in the performance of activities, revealing that 31.81% (n=14) were 25 points below the
average. Figure 1 presents the comparison between the averages
of each aspect for each type of pain.
Regarding the overall results for QoL, 61.36% (n=27) were
50 points below the mean with a standard deviation of 19.72.
Values lower than 50 points refer to worse QoL. In musculoskeletal pain the mean was 40 points, in oncological 50 points
and in neuropathic 37 points. Figure 2 shows the average scores
of each domain and the general score for each specialty.
Abnormal sleepiness levels, according to ESS, were observed in
38.63% (n=17), being 41.1% (n=7) suffering from musculoskeletal, 35.29% (n=6) oncological and 23.52% (n=4) neuropathic pain. When asked about self-assessment of sleep quality,
77.27% (n=34) reported poor quality of sleep, and the following
expression was common: “I don’t sleep well even taking drugs”.
Evaluation through the TSK showed that 40.90% (n=18) had
average levels of kinesiophobia. Of these, 44.44% (n=8) were
suffering from musculoskeletal, 16.66% (n=3) oncological and
38.88% (n=7) neuropathic pain. There were no high levels of
kinesiophobia.
Data related to anxiety and depression obtained by the means of
the BAI and BDI questionnaire were analyzed by a psychologist.
The results showed that 31.81% (n=14) presented moderate to
intense anxiety; of these, 14.28% (n=2) correspond to patients
with musculoskeletal pain; 28.57% (n=4) oncological pain; and
57.14% (n=8) neuropathic pain. As for depression, 15.90%
(n=7) presented moderate to severe depression, of which 28.57%
(n=2) belonged to the group of musculoskeletal, 28.57% (n=2)
oncological and 42.85% (n=3) neuropathic pain.
Through the Mann-Whitney test, factors were analyzed in pairs
and considered statistically significant when p<0.05. Relations
between pain intensity and treatment adherence (p<0.0001),
QoL and pain intensity (p<0.0001), QoL and drug adherence
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20.00
10.00
0.00

Physical
aspect
Musculoskeletal

Mental
aspect
Oncological

Total QoL
Neuropathic

Figure 2. Types of pain according to domains related to QoL by
SF-12

(p<0.0001), QoL and anxiety level (p<0.0001) and QoL and depression (p<0.0001) were statistically significant. However, the
relation between anxiety and depression (p= 0.7042), and QoL
and kinesiophobia (p=0.8511) was not significant. The p-values
obtained by associating the QoL variable and the other related
factors are presented in Table 1.
In an individualized way, there were some singularities in each
type of pain. There was a prevalence of musculoskeletal pain in
males (53%), patients suffering from painful syndrome after laminectomy (73%), positive DN4 (87%), abnormal sleepiness
(47%) and kinesiophobia (53%). Patients with neuropathic
pain presented more depression and anxiety (86%). There was
a prevalence of CP (93%), higher availability of resource and
effectiveness (60%), higher percentage of active patients (56%),
complete high school (47%) and average intensity of 4.4 of pain
assessed by VAS in patients with oncological pain.
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Figure 1. Types of pain according to the domains of influence of QoL by the SF-12
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Table 1. Comparative analysis between factors and quality of life
Association with QoL

Musculoskeletal

Oncological

Neuropathic

General

Pain intensity

<0.0001

<0.0001

<0.0001

<0.0001

Adherence to treatment

<0.0001

<0.0001

<0.0001

<0.0001

P-values*

0.0001

<0.0001

0.0596

<0.0001

Depression

Anxiety

<0.0001

<0.0001

0.0004

<0.0001

Sleepiness

<0.0001

<0.0001

<0.0001

<0.0001

Kinesiophobia

0.7089

0.0890

0.0596

0.8511

*p<0.05 = statistically significant difference.

DISCUSSION
The studies that analyzed the sociodemographic data of CP patients in general present results similar to those obtained in this
investigation, with prevalence of the female sex (61.36%), age
range from 51 to 60 years old (36.36%), married individuals
(70.46%), level of schooling below high school (59.08%), inactive work situation (68.19%) and median score of 7 for pain
intensity3,10,11. These characteristics12 make patients more prone
to inadequate pain treatment. The prevalence of CP diagnosis (54.54%) was higher than the national13. It’s important to
highlight that the sample came from CP, however, other studies
are needed to fully evaluate all epidemiological aspects of CP in
Brazil14.
The emotional impact of pain was reported by 88.63% of patients as demotivational and saddening. Such phenomena is
related mainly to the functional impact reported as disabling
for 90.90% of patients. The dysfunctional process increases the
emotional impact3,15, reflected in the self-reported desire of the
patients for ‘’improvement of pain’’ and/or ‘’going back to work’’.
When one analyzes the expectation regarding treatment, the desire manifested by the majority is the improvement of pain. These patients, due to long periods of inefficient and stressful treatments, only wish for an improvement in pain intensity so that
they can return to their daily activities. The process of accepting
CP, evidenced by the review16, contributes to treatment, because
the alignment between perspective and possibility is fundamental for efficient therapeutic planning.
The complexity of patients with CP goes beyond the traditional
biomedical model, also encompassing the central sensitization
(CS) process generated by constant exposure to pain. When treating CS in a single or short-term manner, the therapeutic failure
rate is high, as can be observed in practice. The most commonly
used drugs for analgesia were gabapentin, methadone, amitriptyline, dipyrone and codeine17,18, which act centrally on the modulation of CS in response to pain. Although the medications used
assist in the clinical treatment of these patients, the neuropsychic
interaction of CS requires multiprofessional treatment capable
of desensitizing the individual19. Moreover, the adverse effects
of drugs, especially when several are used simultaneously, due
to other associated comorbidities, worsen treatment adherence20
which, intentionally or unintentionally, triggers attitudes such
as changing the timing, dosage or totally abdicating prescribed
drugs21. The lack of active participation of patients in their treat-
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ment has also been approached and criticized in other studies,
considering that, for better results, the active role of the patient
in the therapeutic plan is essential22.
In a similar manner, although 83.33% considered non-pharmacological treatment important and significant in pain control,
62.50% were not adherent. For inactivity, the most reported
factors were lack of financial resources and distance between residence and place of activity. For those who are active with non-pharmacological treatments, pain was less intense, adherence to
pharmacological treatment was higher23,24 and there was better
QoL. Such result reinforces the value and effectiveness of pharmacological therapy associated with the multiprofessional19,25.
The prevalence of abnormal sleepiness was higher in subjects
with musculoskeletal pain, however, contrary to what was proposed by the study26, the association of hypersomnia with this
type of pain did not result in mood worsening. In contrast to
another study24, although 77.27% of patients self-reported bad
quality of sleep, it did not correlate with the intensity of pain
mentioned by the patient. Sleep was considered unrepairing or
insufficient, which suggests greater susceptibility and less control
of the process of pain27,28.
The impact of the physical domain was significantly negative in
the evaluation of QoL29, being more relevant in musculoskeletal
and neuropathic pain. In both, kinesiophobia, even at a medium
level, was also predominant and independent of pain intensity.
This intersection of factors explains the lower levels of physical
activity, low adherence to non-pharmacological therapies, higher
amount of drugs and, consequently, lower QoL30,31.
According to obtained results, patients presented mild signs of
anxiety in 68.19% and of depression in 84.10%. The study32
showed that the persistence of these negative emotions, even
at mild levels, is associated with the chronification of pain as
a consequence of neuroanatomical alterations and modulation
of the corticolimbic pathways. This result correlates with another study33 that investigated how this predisposition is intensified by the organism’s poor evolutionary adaptation to the
stress factors of daily life. Although the association between
anxiety and depression was not significant for the impact of
QoL in patients with CP, the need for emotional monitoring,
even at mild levels, is consolidated by the study34, whose results
reinforced the interrelationship of these factors with CP. These
are components of great importance, not only for those who
worsen pain, but especially for those who interfere with the
tolerable limits of pain35.
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The neuropathic pain patients presented the lowest QoL values.
This is due to the process of somatization of comorbidities10,36.
Such association corroborates the difficulty in treating these patients, making them more susceptible to invasive pain control
procedures, although they present a low success rate37. These individuals also present a higher prevalence of anxiety and depression when compared to other patients.
Individuals that suffer from oncological pain presented higher
level of education, availability of resources and effectiveness,
higher adherence to non-pharmacologic treatment12,23 and lower
pain intensity. Thus, with fewer factors that potentialize pain,
they obtained a higher QoL score than the others. The study12
also showed female prevalence, however, the analysis of data
from the present study revealed lower frequency and intensity
of neuropathic pain than the results obtained in that study. This
difference may be due to the fact that those patients are active in
cancer treatment, which may intensify the process of pain.
The prevalence of patients diagnosed with post-laminectomy
pain syndrome (73%), such as musculoskeletal pain, is due to
the dynamic activity of the clinic that subdivides the patients
according to the type of pain and optimal activity of the clinical body.
The components that influence the patients’ QoL include not
only physical, but also biological, psychological and sociological
domains. Knowledge and adherence of the patient in the construction of their treatment process are essential. The clinical team
must not only emphasize the importance, but also objectively clarify what benefits can be obtained with good adherence to treatment. The coherent treatment of pain provides greater tolerability
to the proposed treatment and, consequently, better QoL.
The limited sample made more detailed analyses and correlations
impossible for generalization in the overall population. However,
the results of the present study may contribute to a multidirectional understanding of pain modulation and suggest clinical
treatment with reversible potential to improve QoL through
behavioral and multidisciplinary interventions. Other studies
that can analyze more broadly how these and other factors act in
the process of pain are needed.
CONCLUSION
There was a considerable reduction in the patients’ QoL, more
evident in individuals with neuropathic pain. The physical aspect
was of great impact and highlights the importance of physical
rehabilitation for these patients. The factors that interfered in
QoL reveal the need to build a therapeutic plan in which the
expectation and individual need of each patient in face of their
pain are considered.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: It is now recognized
that psychosocial factors influence the patient’s painful experience. For the assessment of patients with chronic pain to become
broader and focused on the real needs of the patient, it’s necessary
to be aware of the existence or not of these factors. The objective
of this study was to perform the translation and cross-cultural
adaptation of six brief screening questions for biopsychosocial
aspects in patients with chronic pain for the Brazilian context.
METHODS: After the consent of the author of the instrument, the
study followed the protocol of translation and cross-cultural adaptation according to international guidelines22, divided into 6 stages:
initial translation, synthesis of translations, back-translation, expert
committee, pre-test and analysis of content and appearance.
RESULTS: The pre-test was applied to 40 patients with chronic
pain, aged over 18 years. The mean age was 57±10 years, most of
them had incomplete elementary education and were away from
work. No difficulty in comprehension when answering the questions was perceived by the examiner or reported by the patients.
The readability test score was of 100 points and the average time
to apply the questions was 4 to 5 minutes.
CONCLUSION: The results allow us to affirm that the six short
questions can be used to assess psychosocial factors related to anxiety, stress, depression, fear of movement and catastrophization
in patients with chronic pain because it’s easy to understand and
quick to apply.
Keywords: Chronic pain, Depression, Surveys and questionnaires, Translating.

JUSTIFICATIVA E OBJETIVOS: Para que a avaliação de pacientes com dor crônica se torne mais ampla e focada nas reais
necessidades do paciente, é necessário levar em consideração os
fatores psicossociais que influenciam na experiência dolorosa. O
objetivo deste estudo foi realizar a tradução e adaptação transcultural para o contexto brasileiro de seis perguntas breves de triagem dos aspectos biopsicossociais em pacientes com dor crônica.
MÉTODOS: Após o consentimento do autor do instrumento, o
estudo seguiu o protocolo de tradução e adaptação transcultural
de acordo com as diretrizes internacionais, dividido nas etapas:
tradução inicial, síntese das traduções, retrotradução, comitê de
especialistas, pré-teste e análise do conteúdo e aparência.
RESULTADOS: O pré-teste foi aplicado em 40 pacientes com
dor crônica, com idade acima de 18 anos. A idade média foi de
57±10 anos, grande parte tinha ensino fundamental incompleto
e estava afastada da atividade laboral. Não houve dificuldade de
compreensão para responder as perguntas. O teste de legibilidade
foi de 100 pontos e o tempo de aplicação das perguntas foi de 4
a 5 minutos.
CONCLUSÃO: Os resultados permitem afirmar que as seis perguntas curtas podem ser utilizadas para avaliação de fatores psicossociais relacionados à ansiedade, estresse, depressão, medo do
movimento e catastrofização em pacientes com dor crônica por
ser de fácil entendimento e rápida aplicação.
Descritores: Depressão, Dor crônica, Inquéritos e questionários,
Tradução.
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INTRODUCTION
Chronic pain (CP) is a worldwide public health concern and is
a burden both to individuals and society1,2. Considered as pain
that persists for 3 to 6 months or more, its prevalence has been
increasing according to age3,4. Recently, the International Association for the Study of Pain (IASP) revised the concept of pain,
which was defined as “An unpleasant sensory and emotional
experience associated with, or resembling that associated with,
actual or potential tissue damage’’. In addition to revising the
concept, explanatory notes were added, including: “Pain is always a personal experience that is influenced, to varying degrees,
by biological, psychological and social factors”5.
The social and economic costs of CP are immense6,7, with an estimated annual prevalence between 15 and 45% in the general population, associated with greater disability2,8, early retirement3,4,9
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and decline in quality of life7,10, being considered more prevalent
than heart disease, diabetes and cancer combined1,2.
Besides the complex pathophysiological processes involved, it’s
accepted that psychosocial factors influence the patient’s experience and treatment of pain11. Evidence shows a very strong
relationship between CP, cognition and emotional variables.
Cognitive factors include beliefs related to pain, such as low
self-efficacy, catastrophization and kinesiophobia as well as, for
emotional variables, anxiety, depression and stress12-16.
Knowledge about the presence or absence of these factors related
to CP can help both therapist and patient to better understand
the process and condition of pain4,7,17-19. A review on current issues involving the treatment of CP has shown that it’s still focused on the biomedical model of pain, not focusing on biopsychosocial aspects8. McGill’s pain questionnaire, validated in Brazil20,
evaluates pain in sensory, affective and evaluative dimensions,
but focuses almost exclusively on the description of pain21.
Due to the need of a more complete evaluation, several psychosocial screening questionnaires with better accuracy in relation
to the informal judgment of health professionals were developed.
The questionnaires, however, are extensive, sometimes complex
and require more time to be applied, many times being difficult
for both the evaluator and the patient, which means that these
instruments are not used routinely in clinical practice and, thus,
many psychosocial comorbidities do not receive support and necessary treatment9,18. Routine screening of these factors could be
facilitated with brief validated screening questions18.
The study18 compared six short screening questions for biopsychosocial aspects of chronic low back pain with scores from
already validated full questionnaires, finding good sensitivity and
specificity. The aspects evaluated were: depression, anxiety, stress,
catastrophization and kinesiophobia. For anxiety and depression, the study showed a correlation of 0.62 to 0.83, diagnostic
accuracy of 78 to 91%, sensitivity of 70 to 82% and specificity
of 75 to 95%, while for catastrophization and kinesiophobia,
the correlation was of 0.89 to 0.95, diagnostic accuracy of 88
to 93%, sensitivity of 78 to 88% and specificity of 91 to 96%.
Another study9 used the same questions under different CP conditions. Anxiety, stress and depression demonstrated sensitivity of
71.2 to 80.8% and specificity of 70.6 to 73.1%, kinesiophobia
and catastrophization demonstrated sensitivity of 75.7 to 90.7%
and specificity of 60.9 to 74.4%. Such results indicate, therefore,
that short questions could help the early detection of biopsychosocial disorders in a simpler, faster and more reliable manner.
This study’s objective was to make a cross-cultural translation
and adaptation to Brazilian Portuguese of the six brief screening
questions on the biopsychosocial aspects, anxiety, depression,
stress, kinesiophobia and catastrophization in patients with CP,
providing a simple tool that can be quickly applied.
METHODS
The sample consisted of 40 patients with CP, aged over 18 years
old and with pain for at least 3 months, accompanied by the Pain
Outpatient Clinic of the University Hospital of Juiz de Fora. All
agreed to participate in the study by signing the Free and Infor-
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med Consent Term (FICT). Factors for exclusion were: being
illiterate or not speaking the Brazilian Portuguese language.
After the consent of the original questionnaire’s author18, the
study followed the cross-cultural translation and adaptation protocol22 divided into six stages: initial translation, synthesis of the
translations, back-translation, experts committee, pre-test and
analysis of content and appearance.
The initial translation was performed by two bilingual independent translators from the original language, English, to the target
language, Brazilian Portuguese. One of the translators was from
the health field and each one reproduced an independent version
named T1 and T2.
The T1 and T2 versions were submitted to the evaluation and
comparison of the translators with the authors of the present
study. Together they produced a consensual version in Portuguese, named T3.
The T3 synthesis version was back-translated from Portuguese to
the original language, English, by two other bilingual independent translators who did not know the original instrument and
did not participate in the previous phase. Each back-translator
produced a new version, named RT1 and RT2, giving rise to a
new consensual back-translated version, named RT3, which had
the purpose of evaluating whether the content of the synthesis
version was similar to the original instrument.
After the RT3 back-translation, a committee of experts, formed
by a psychologist and four physiotherapists with knowledge
about CP met in order to produce the pre-final version of the
questions, also evaluating the semantic, idiomatic, experimental
and conceptual equivalence of the translated version.
In case any item was identified as unsuitable by one of the committee specialists, that item was reviewed and discussed until a
culturally adapted version for the Brazilian population, named
T4 or final version, was reached and applied to the 40 patients,
who were encouraged to suggest improvements and report any
difficulty in understanding.
Finally, an audit of the entire process was carried out, analyzing all
phases step by step, certifying that proper translation and adaptation
were performed. An assessment was also made on the readability of
the instrument using the Flesch–Kincaid readability index (F–K)
which, besides the reading level, evaluates whether the instrument is
suitable for the target population, with a score index ranging from
zero to 100. The lower the score, the more difficult is the text20. The
reading level was calculated by the equation 206.835 - [(1.015 x
average length of sentence) + 84.6 x (average number of syllables)].
A score of 60 or higher is considered appropriate for the adult
population. Table 1 shows the interpretation of the F–K index.
Table 1. Interpretation of the Flesch–Kincaid readability Index
F–K Index
0 – 29
30 – 49
50 – 59
60 – 69
70 – 79
80 – 89
90 – 100

Readability level
Very difficult
Difficult
Fairly difficult
Normal
Fairly easy
Easy
Very easy

Translation and cross-cultural adaptation of six short screening
questions on biopsychosocial aspects of chronic pain

Patients were selected while waiting for their routine appointment at the pain outpatient clinic during 2019’s second semester. Before the questions were applied, the patients answered an initial evaluation sheet, providing data for the sample
characterization. The study’s questions comprised 5 domains:
anxiety, fear of movement, stress, catastrophization and depression. The scores ranged from zero to 10, the closer to 10, the
higher the probability of some alteration in the evaluation field
of the question.
This study was approved by the HU UFJF/EBSERH Ethics and
Research Committee, opinion No. 13525619.0.0000.5133.
RESULTS
Forty patients with CP participated in the study, 87.5% women,
42.5% married, 37.5% with incomplete elementary education.
The majority were either dismissed from work (25%) or retired
due to disability (27.5%). Tables 2 and 3 characterize the sample.
Table 2. Clinic characteristics of the sample
Variables

Results (mean±SD)

Age (year)

57.95 ± 10

N° of comorbidities

3.22 ± 2.21

Self-evaluation of health status

5.62 ± 2.09

Intensity of pain (VNS)

8.25 ± 1.95

Duration of pain (years)

7.77 ± 7.58

VNS = visual numeric scale; SD = standard deviation.

The average pain level on the numerical pain scale19 was 8.25 ±
1.95, being the spine (55%) and lower limbs (42.5%) the most
affected areas. Regarding the time the patients had CP, the lowest
was 1 year and the highest 38 years.
Table 3. Characteristics of the sample
Variables

Categories

n°

%

Education

Complete elementary
Incomplete elementary
Complete middle
Incomplete middle

5
15
14
2
3
1

12.50
37.50
35
5
7.50
2.50

Work

Active
Dismissed
Retired

6
10
24

15
25
60

SAH

Yes
No

31
9

77.50
22.50

Tobacco

Yes
No

3
37

7.50
92.50

Physical activity

Yes
No

21
19

52.50
47.50

Location of pain

Head and neck
Superior limbs
Trunk
Hip
Lower limbs
Spinal column
"Generalized pain"

4
9
1
3
17
22
10

10
22.50
2.50
7.50
42.50
55
25

SAH = systemic arterial hypertension.
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The average income of 77.5% of the sample was 1 to 3 minimum wages, 55% were white, 7.5% were tobacco smokers,
52.5% practiced physical activities and 77.5% were hypertensive (Table3).
The original version and the final version of the translated short
questions are in table 4. The resulting versions of the translation
(T1 and T2) and the back-translation (RT1 and RT2) presented
identical or very similar results, showing good agreement between
the versions, and only small grammatical adjustments for better understanding and applicability of the questions were necessary. The
necessary changes were made by the committee of experts.
In order to evaluate anxiety and stress, the following questions were
chosen respectively “Do you feel anxious?” with the answer ranging from “zero: not at all’’ to “10: Quite anxious” and “Do you
feel stressed?” with the answer from “zero: Not at all stressed’’ to
“10: Very stressed”. No chantes were necessary, since the translations were identical and there was no alteration in meaning after the
back-translation.
As for fear of movement, the chosen question was “Physical activity
might damage me” which was translated by the second translator
(T2), because it was concluded that this version would contribute
more to a better understanding of the patient compared to the version translated by T1 “Physical activities can cause me injury” due
to the term “injury”. The answer to the question did not require
any changes, being “zero: Completely disagree’’ to “10: Completely
agree”. Moreover, for the title of the question’s domain, the T2 translation was chosen, since the term used “Fear of movement” is closer
to the term used in the original question than “Kinesophobia” used
by T1, it’s also a term that can be better understood by the population that presents different educational levels.
The question chosen to evaluate catastrophization was “When I feel
pain, it is terrible and I feel that it will never get better” with the answers: “zero: Never do that’’ to “10: Always do that”, with identical
translations and no change in meaning after the back-translation.
The only change made was to the title of the question’s domain,
opting for the T1 translation, because the T2 translation brings the
title “Catatrosphize’’ and T1 brings “Catastrophization’’, a term closer to that used in other studies when evaluating the same domain,
as well as closer to the title given by the original author.
For the evaluation of depression, two questions were used: “During
the past month, have you often felt sad, depressed or had a sense of
hopelessness”? and “During the past month, have you felt bothered
by little interest or pleasure in to do something”? both with answers
ranging from “Zero: never’’ to “10: All the time’’. Each question
evaluates a dimension of depression, the first one is related to the
depressed mood and the second one to the lack of interest or anhedonia. Regarding the changes made, in the T1 version the words
“despair” in the first question and “bothered” in the second distanced the translated versions from the original version. Therefore, the
option was to use the T2 version in both questions, because the
experts decided that the terms were more related to the evaluated
dimensions.
The time spent on the FICT presentation, filling out of the initial
evaluation sheet and the six screening questions was 4 to 5 minutes.
The degree of reading facility was 100, highlighting the facility of
the instrument.
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Table 4. Comparison of original and final versions
Original version

Synthesis version

Anxiety
“Do you feel anxious?’
Not at all: zero
Quite anxious: 10

Ansiedade
“Você se sente ansioso?”
De modo algum: zero
Muito ansioso: 10

Fear of movement
“Physical activity might damage
me’
Completely Disagree: zero
Completely agree: 10

Medo do movimento
“Atividades físicas podem me
machucar”
Discordo completamente: zero
Concordo completamente: 10

Stress
“Do you feel stressed?’
Not at all stressed: zero
Very stressed: 10

Estresse
“Você se sente estressado?”
Nenhum estresse: zero
Muito estressado: 10

Catastrophization
“When I feel the pain, it is terrible, and I feel that it will never
get better’
Never do that: zero
Always do that: 10

Catastrofização
“Quando sinto dor, é terrível e
sinto que nunca vai melhorar”
Nunca acontece: zero
Sempre acontece: 10

Depression
“During the past month, have
you often felt sad, depressed or
had a sense of hopelessness?’
Never: zero
All the time: 10

Depressão
“Durante o último mês com que
frequência você se sentiu triste,
deprimido ou teve uma sensação de desesperança?”
Nunca: zero
O tempo todo: 10

Depression
“During the past month, have
you felt bothered by little interest
or pleasure in to do something?’
Never: zero
All the time: 10

Depressão
“Durante o último mês, você se
sentiu incomodado por estar
tendo pouco interesse ou prazer
em fazer alguma coisa?”
Nunca: zero
O tempo todo: 10

DISCUSSION
According to data from the IASP, the annual prevalence estimates
that between 15 and 45% of the general population has CP1,2. In
Brazil, although there are not many epidemiological studies, some
studies show that CP is the main demand in outpatient care25,26.
Aspects such as mood, beliefs, expectations, previous experiences, attitudes, knowledge and the symbolic meaning attributed
to pain can modulate the painful sensation. Thus, comorbidities
or psychological symptoms are highly prevalent in patients with
CP27, being those associated with increased pain and greater disability, with an important role in the consequence of pain1,2. Due
to the need for a more complete and practical evaluation, as well
as the lack of adequate tools, the translation and cross-cultural
adaptation of the six short screening questions on the biopsychosocial aspects of CP emerges as an option for implementing a
simple and fast evaluation in clinical practice.
However, before applying an instrument for evaluation in a different culture, it must be submitted to the process of translation
and cross-cultural adaptation, which is not just a literal translation, but also the maintenance of semantic, conceptual, operational and measurement equivalence of the items that compose
it28. The objective is to maintain the similarity of concepts in the
translated and adapted version despite the cultural differences.
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The process of translation and cross-cultural adaptation was
done by two translations and two back-translators. The use of
two independent translators in each of the phases was of utmost
importance, as the versions produced by them could be compared and discussed extensively when discrepancies were identified,
so that a final version with the best possible resolution could be
reached. Although the translators had no previous knowledge of
the questions and worked independently, their language experience was essential for determining the semantic equivalence of
the terms. Often some problems can be found in the translation
of instruments due to lack of familiarity with the research area.
In order to solve these problems, the committee formed by specialists analyzed the questions with the authors of the study, who
contributed with some suggestions and modifications in order to
ensure clarity and conceptual equivalence.
The recommendations for the transcultural translation and adaptation process22 were followed, in which the focus should be on
semantic equivalence and not literal translation, with the objective of expressing the original content in a way that makes sense
to the new target population. Therefore, whenever possible, the
central meaning was kept as close as possible to the original version, without jeopardizing the comprehension of the questions.
The sample included 40 patients with CP in different areas and
intensities, with different ages, sex, education level and income
in order to encompass as much personal characteristics as possible that would reflect a wide variation of answers.
The prevalence of CP increases steadily with age1,3, a fact confirmed in this study. In the elderly population, the control of CP is
more difficult due to the presence of pain in multiple locations,
the higher number of comorbidities and the limitation in pharmacological management3,4. Over 85% of the study’s population
was composed of women, which is in accordance with most studies on the subject1,2,15. In addition to the higher prevalence in
women, there is also a higher prevalence in married adults15,26,
corresponding to the findings of the present study.
Regarding the level of education and income, the study showed
that CP affected more those who had incomplete elementary
education and income between R$ 998.00 and R$ 2,994.00,
which corroborates with the study2. Indicators of socioeconomic
level, such as poverty, education and health services coverage are
associated with the general state of health2. The reason is that
people with low income and less education have less knowledge
about evaluation and treatment adequate for CP, often self-medicate and have less access to health services6,25. It’s also important
to highlight that a large part of the sample is away from work
or already retired due to disability, in addition to having higher
intensity of pain measured by the VNS.
Studies show that pain affects work productivity, social life and
leads to disability29. A systematic review and meta-analysis conducted in the United Kingdom showed that CP is still associated
with higher levels of pain and is quite disabling in many cases1.
One study showed that CP was more prevalent in low back pain
(21.1%), followed by lower limb pain (15.8%), with many patients
reporting generalized pain25, and another article30 also showed a
higher prevalence of CP in women, with low back pain and lower
limb pain being the most frequent, results also found in this study.
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Research12 involving 4.859 participants found that CP is usually
associated with comorbidities, sleep disorders and psychological
disorders. The present study also showed a higher prevalence regarding the number of comorbidities, with hypertension being
the most frequent, similarly to the study15.
In order to achieve a balance between the original version and
the one adapted by this study, not many modifications were
necessary aiming at the better comprehension by the Brazilian
population. The fact that the questions were short, straightforward and showed a good level of readability did not present
difficulties of comprehension by the patients, who in their majority had incomplete elementary education. Thus, high level
of education is not necessary for a good comprehension of the
issues, evidencing the viability of the instrument for the Brazilian population, which is composed by an enormous diversity
of educational levels.
The instrument allowed for a faster and accurate evaluation of
patients with CP with the early detection of changes related to
psychosocial factors involved in CP, influencing the therapy and
favoring a treatment that is more directed to the patient’s needs.
After the instrument helped to identify the psychosocial aspects,
more complex and specific instruments can be used to assess the
characteristics more accurately, such as the TAMPA scale for kinesophobia31, the Self-efficacy Scale for CP32, the Catastrophizing Scale33 and the Hospital Anxiety and Depression Scale34.
One of the study’s limitations was the composition of the sample, in its majority females, since the care for females involves
specificities26. Another limitation was the fact that the sample
did not include young and/or very old individuals, although the
mean age is in accordance to the global literature.
Although being an important step in the process of validating
an instrument, the translation, cross-cultural adaptation and
semantic equivalence are only the beginning. After this phase,
the instrument needs to go through the validation process. The
questions need to be sensitive and specific enough to be useful in
the screening process and in identifying biopsychosocial changes
that may be related to CP, and from there be used in research
and clinical practice. Therefore, this study was the first phase to
determine the Portuguese version of the six short questions and
their applicability in the Brazilian population.
CONCLUSION
The Brazilian Portuguese version of the six short screening questions on the biopsychosocial aspects of CP was made after a careful process of translation and cross-cultural adaptation, resulting
in an instrument that’s easy to understand and fast to apply. This
was the first stage of the cross-cultural translation and adaptation, the evaluation of the reliability, validity and responsiveness
of the questions to the Brazilian reality is still necessary.
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ABSTRACT
BACKGROUND AND OBJECTIVES: Fibromyalgia is characterized by diffuse pain, which may compromise the self-rated
quality of life (SRQoL). Little is known about the influence of
psychosocial and environmental factors on SRQoL in women
with fibromyalgia. The objective was to investigate factors related
to SRQol among women with fibromyalgia, according to International Classification of Functioning domain.
METHODS: A cross-sectional population-based study was
performed with 1,557 women. Those who self-reported fibromyalgia answered the Fibromyalgia Impact Index. SRQoL
was evaluated by questions ranging from 1 (unsatisfied) to 3
(very satisfied). Exposures included personal and environmental factors distributed in four blocks according to hypothesized
influence on outcome. Multiple linear regression was performed, considering 95% of confidence interval, using IBM SPSS
version 24.
RESULTS: Income sufficiency was related to higher SRQoL in
model 1. Physical environment was related to SRQoL in model
2, 3 and 4. Functional capacity measurement was related to SRQoL in model 4. In the final model, only depressive symptoms
(ß:-0.374; CI: -0.037/ -0.004) and number of painful body areas
(ß: 0.204; CI: -0.102/-0.001) remained significantly related to
SRQoL, explaining 27% of the variance.
CONCLUSION: SRQoL was related to depressive symptoms
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cioeconomic, environment and health status. However, other
aspects may mediate or moderate that outcome, deserving attention in a biopsychosocial approach. The results highlighted the
relevance of biopsychosocial aspects on quality of life of women
with fibromyalgia, addressing factors that could be approached
in clinical practice to promote health and well-being.
Keywords: Chronic pain, Depression, Health surveys, Musculoskeletal diseases, Public health.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Fibromialgia é caracterizada
por dor difusa, que pode comprometer a qualidade de vida autorrelatada (QVAR). Sabe-se pouco sobre a influência de fatores
psicossociais e ambientais na QVAR em mulheres com fibromialgia. O objetivo deste estudo foi investigar fatores relacionados à
QVAR entre mulheres com fibromialgia, segundo o domínio da
Classificação Internacional de Funcionalidade.
MÉTODOS: Estudo transversal de base populacional realizado com 1.557 mulheres. Aquelas que se autorrelataram com fibromialgia responderam ao Índice de Impacto da Fibromialgia
(n=115). A QVAR foi avaliada por questões que variavam de 1
(insatisfeita) a 3 (muito satisfeita). As exposições incluíram fatores pessoais e ambientais distribuídos em quatro blocos de acordo
com a influência hipotética no desfecho. Foi realizada regressão
linear múltipla, considerando 95% do intervalo de confiança,
utilizando-se a versão 24 do IBM SPSS.
RESULTADOS: Suficiência de renda foi relacionada à maior
QVAR no modelo 1. Ambiente físico estava relacionado à QVAR
nos modelos 2, 3 e 4. Medição da capacidade funcional esteve
relacionada à QVAR no modelo 4. Apenas sintomas depressivos (ß:-0,374; IC: -0,037/ -0,004) e número de áreas corporais
dolorosas (ß: 0,204; IC: -0,102/-0,001) mantiveram-se significativamente relacionado à QVAR, explicando 27% da variância.
CONCLUSÃO: QVAR esteve relacionada a sintomas depressivos e número de áreas corporais dolorosas mesmo depois de controlada por condição socioeconômica, ambiental e saúde. Outros aspectos podem mediar esse desfecho, merecendo atenção na
abordagem biopsicossocial. Os resultados destacaram relevância
dos aspectos biopsicossociais na qualidade de vida das mulheres
com fibromialgia, recorrendo a fatores que poderiam ser abordados na prática clínica para promover saúde e bem-estar.
Descritores: Depressão, Doenças musculoesqueléticas, Dor crônica, Inquéritos epidemiológicos, Saúde pública.
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INTRODUCTION
Fibromyalgia (FM) is a complex rheumatic syndrome, which affects predominantly women, characterized by chronic and diffuse
pain, presence of points sensible to palpation (tender points) at
predetermined anatomical sites, and associated symptoms such
as anxiety, depression, sleep and mood issues, fatigue, paresthesia
and cognitive problems1,2. Worldwide prevalence ranges between
0.2 and 6.6%3, estimated in Brazil in 2.5%4.
The syndrome involves physical and psychological symptoms
and is frequently associated with multimorbidity, leading to
restriction of social activities and relations5,6. Depression is the
main mental condition that affects people with FM, contributing to worsen pain symptoms. Authors6 showed that 50% of
people with FM have depressive symptoms, 33% with moderate to severe symptoms. People with FM who have severe depressive symptoms report increased pain and fatigue intensity,
poorer sleep quality, greater overall severity of the disease and
a greater impairment of the emotional aspects of health-related
quality of life (HRQL) than people with FM with mild depressive symptoms7,8.
Recent studies have found relationships between physical environment and disability9-13. Socioeconomic condition and
neighborhood characteristics seemed to impact functioning and
quality of life (QoL) regardless of individual characteristics9,10. As
for the physical environment, characteristics such as social connectivity, sidewalk and street quality and house accessibility were
negatively associated with disability11,12. Therefore, the worse the
environmental conditions, the greater the level of disabilities13.
QoL is recognized as a construct that summarizes the personal
satisfaction with several life domains reflecting the impact of
objective conditions on perceived functioning14,15. This self-perception is influenced by individual and social expectations, as
well as cultural and socioeconomic aspects15. Such body of evidence calls for the need of a biopsychosocial approach of people
with FM, investigating a broader range of aspects that may inform physicians and positively impact QoL of those people. The
World Health Organization proposed in The International Classification of Functioning, Disability and Health (ICF) that human functioning is a multicausal phenomena determined by the
interaction between aspects comprising the following domains:
body function, activity limitation, participation restriction,
personal factors and environment. To provide a comprehensive
understanding of SRQoL, the present study operationalized the
independent variables (exposure) according to the respective domain of ICF.
The objective of this study was to investigate factors related to
self-rated QoL among women with FM, according to the ICF
domain.
METHODS
The Women’s Health Survey is a cross-sectional population-based study performed in 2014 and 2015 to investigate health conditions among women living in Uberaba, Minas Gerais, Brazil.
A representative sample of 1.557 women aged 18 or over, who
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understood the content of the survey and signed the Free and
Informed Consent Term (FICT), was interviewed at their home.
Participants who failed to understand the research objective or
did not agree to commit to the research protocol were excluded.
The sampling process was stratified by clusters to be representative for the study population. The probabilistic sampling was
carried out in two stages, firstly by census tracts and then by
houses, according to recommendations of the Brazilian Institute
of Geography and Statistics (IBGE). For the final calculation of
the sample, a 50% prevalence estimate, a 95% confidence level,
a maximum error of 0.10 and a drawing effect of approximately
2 were considered. The minimum sample size for the study was
approximately 400 participants. However, in order to maximize
the representativeness of sample, 1,557 women were randomly
selected and interviewed.
Home interviews were conducted by female interviewers, specially trained for this study and coordinated by the technical support team.
Data collection was arranged in structured questionnaires elaborated by the researchers who coordinate this project and instruments translated and validated for the Brazilian population.
The first part of the research protocol evaluated sociodemographic and economic conditions, chronic self-reported diseases,
QoL, eating habits, musculoskeletal symptoms, physical activity, depressive symptoms and common mental disorder. From
the answers obtained, the participants were invited to respond
to specific instruments according to their reported conditions,
for example, QoL in urinary incontinence, climacteric women’s
health, work capacity and impact of FM.
In order to answer research questions built for this study, a sub-sample composed by 115 participants who self-reported FM
and answered the Fibromyalgia Impact Questionnaire (FIQ) was
selected. Variables and instruments selected to analyses are described below.
Self-rated quality of life (SRQoL) was evaluated through one
question adapted from The World Health Organization Quality
of Life (WHOQOL-brief ), an instrument validated to Brazilian
people15: “how do you evaluate your quality of life?”, to which
participants answered: very badly or bad (zero), neither bad nor
good (1), good or very good (2). Scores ranged from zero to 2,
the greater, the better QoL.
Personal aspects included age, partnership, schooling, and sufficiency of income. All variables were obtained by self-report. Age
and schooling were considered as quantitative variables, both in
years; partnership was derived from marital status report which
was grouped in “having a partner” and “not having a partner”;
sufficiency of income was evaluated through the question “do
you have enough money to meet your needs?’’ Participants’ answers were categorized in ‘’nothing or very little’’, ‘’average’’ and
‘’very or completely’’.
Environment aspects were indicated by satisfaction with social
support and satisfaction with physical environment, both questions from The WHOQOL-brief15. The questions were: “How
satisfied are you with the support you get from people?” and
“How satisfied are you with the conditions of the place where
you live?” Answers were categorized in ‘’very unsatisfied or unsa-
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tisfied’’, ‘’neither satisfied nor unsatisfied’’ and ‘’satisfied or very
satisfied’’.
Participation restriction was indicated by satisfaction with social
relations and satisfaction with leisure opportunities, which were
evaluated by the questions: “how satisfied are you with your social relationships?”, being the answer options ‘’very unsatisfied
or unsatisfied’’, ‘’neither satisfied nor unsatisfied’’ and ‘’satisfied
or very satisfied’’; and “to what extent do you have opportunities
for leisure activities?”, to which answer options were ‘’nothing or
very little’’, ‘’average’’ and ‘’very or completely’’.
Limitations for daily activities were evaluated by the FIQ16
which comprises questions about disability to perform
daily activities such as shopping, laundering, cooking, housekeeping, walking for many blocks, visiting relatives and
friends, gardening and transportation. Furthermore, the instrument contains other questions about how pain, fatigue,
sadness and stress have impacted their work and daily life.
Scoring was performed according to the recommendations
of American Association of Rheumatology17. The FIQ score
shows a maximum of 100 that represents the greatest possible
impact of the disease on the participant’s QoL, but attention
should be directed to the calculation of this value, since each
item of the questionnaire should be analyzed separately. The
first item, which corresponds to functional capacity, consists
of the 10 questions, whose answers vary from zero to 3, and,
by summing the answers, a maximum score of 30 can be obtained (R1). Item 2, related to feeling good, presents a score
(R2) inversely proportional to the result marked, that is, if
the patient indicated answer 7, their score would be zero or
if they indicated zero, they would receive a score of 7. Item
3 presents a question about absences to work and was noted
(R3) directly related to the response indicated, that is, 7 = 7
and zero = zero. Items 4 to 10 present visual scales that were
scored according to distance in centimeters displayed between
the icons from left to right, and can display values (R4 – R10)
from zero to 10 cm. To calculate the final score, the values
obtained with the previous calculations in the following formula: (R1/3) + (R2x1.43) + (R3x1.43) + (£ R4-R10) were
substituted16. This formula was used to compute the individual scores of the subjects from the study.
Body dysfunctions included number of painful body areas,
depressive symptoms, satisfaction with sleep, body mass index
(BMI) and number of drugs taken. Number of painful areas was
evaluated asking them whether they feel pain in the neck, shoulders, thoracic spine, elbows, lumbar spine, wrists and hands, hips
and thighs, knees, ankles and feet. Then, the number of painful
areas was calculated for each participant. Depressive symptoms
were assessed by the Center for Epidemiologic Studies Depression Scale (CES-D), adapted and validated for Brazilian people,
with 20 items regarding frequency of negative feelings, ranging
from ‘’rarely’’ (zero) to ‘’mostly’’ (3). The greater score means
the more depressive symptoms18,19. Satisfaction with sleep was
evaluated by the question “How satisfied are you with sleep?”,
being the answers very unsatisfied or unsatisfied (zero), neither
satisfied nor unsatisfied (1) and satisfied or very satisfied (2). The
BMI was defined as the body mass divided by the square of the
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body height, expressed in units of kg/m2. Number of drugs taken
was obtained by self-report.
The research project was approved by the Research Ethics Committee of the Federal University of the Triângulo Mineiro, under
the number 1826.
Statistical analysis
Means, median and percentages were calculated to describe
the characteristics of the sample. Given the data distribution, a
non-parametric test was performed to verify bivariate associations and correlations of independent variables with SRQoL.
To compare the median of life quality between groups the
Mann-Whitney and Kruskal-Wallis tests were used; for quantitative variables the Spearman’s Correlation test was used. The
multivariate model was tested through linear regression in five
blocks based on ICF domains. They were: model 1 – personal
factors; model 2 – personal factors and environment factors,
social, support and physical environment; model 3 – personal factors, environment factors and participation restrictions,
social relations and leisure opportunities; model 4 – personal
factors, environment factors, participation restrictions and
activity limitation, fibromyalgia impact; model 5 – personal
factors, environment factors, participation restrictions, activity
limitations and body dysfunctions. Significance level adopted
was 5% and confidence interval 95%. Data were analyzed in
the IBM SPSS 24 for Windows.
RESULTS
Mean age was 56.45±11.45 years, and schooling 8.72±4.98
years; 62.3% had a partner and approximately half (47%) of
the participants stated that income was insufficient to meet the
needs. Regarding environmental factors, 30.5% reported low
satisfaction with social support and 42.6% reported low satisfaction with physical environment. Regarding the indicators of
restriction of social participation, 72.1% presented low satisfaction with leisure opportunities and 29.5% with social relations.
The mean score of the FM impact in daily life activities was
59.12±23.10.
Regarding the body dysfunctions indicators, the sample was characterized by consuming, on average, approximately three drugs,
with a high average of depressive symptoms 21.16±13.67), BMI
of 29.32±5.4 and a mean of painful body areas of 4.31±3.09. In
addition, more than half of the sample was classified as having
low sleep satisfaction (57.4%) (Table 1).
Table 2 shows results from the associations and correlations tests
used to bivariate comparisons of exposure and SRQoL, which showed significant and low correlation between QoL and
schooling (p=0.002), FM impact (p<0.001), number of drugs
(p=0.042) and number of painful body areas (p<0.001) while
moderate correlation was observed for depressive symptoms
(p<0.001). Further associations were with income (p=0.005),
social support (p<0.001), physical environment (p=0.002), leisure opportunities (p=0.047) and sleep satisfaction (p=0.036).
The mean of QoL was lower among those classified with dissatisfaction with income, social support, physical environment, lei-
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Table 1. Characteristics of the sample
F (%)
Personal factors

M (SD)

Md (IR)

56.45 (11.45)

56 (16)

8.72 (4.98)

8 (8)

59.12 (23.10)

65.12 (34)

4.31 (3.09)

4 (5)

21.16 (13.67)

20 (21)

BMI (n=112)

29.32 (5.74)

28.94 (24.75)

Number of drugs (n=115)

2.92 (2.12)

3 (4)

1.32 (0.76)

1.50 (1)

Age (n=115)
Partnership (n=114)
Not having a partner

43 (37.7)

Having a partner

71 (62.3)

Schooling (n=109)
Sufficiency of income (n=115)

Environment factors

Nothing

54 (47)

Average

39 (33.9)

Very

22 (19.1)

Satisfaction with social support (n=115)
Unsatisfied

11 (9.6)

Neither satisfied nor dissatisfied

24 (20.9)

Satisfied

80 (69.6)

Satisfaction with physical environment (n=115)

Participation restriction

Unsatisfied

19 (16.5)

Neither satisfied nor dissatisfied

30 (26.1)

Satisfied

66 (57.4)

Satisfaction with leisure opportunities (n=115)
Unsatisfied

55 (47.8)

Neither satisfied nor dissatisfied

28 (24.3)

Satisfied

49 (42.6)

Satisfaction with social relations (n=115)
Unsatisfied

12 (10.4)

Neither satisfied nor dissatisfied

22 (19.1)

Satisfied

81 (70.4)

Activity limitation

FIQ (n=115)

Body dysfunction

Number of painful body areas (n=107)
Depressive symptoms (n=113)
Satisfaction with sleep (n=112)
Unsatisfied

42 (36.5)

Neither satisfied nor dissatisfied

24 (20.9)

Satisfied

49 (42.6)

How do you evaluate your quality of life? (n=115)

F = Frequency; M = mean; SD = standard deviation; Md = median; IQR = interquartile range; FIQ = Fibromyalgia Impact Questionnaire; BMI = Body Mass Index.

sure opportunities and sleep. Likewise, the lower the mean of life
quality, the greater were the means of FM impact, the number
of drugs, the depressive symptoms, and the number of painful
body areas. The higher the years of schooling, the greater was
QoL (Table 2).
The multivariate analysis allowed understanding the influence of
the exposures on SRQoL, according to the functioning domains
(ICF). According to the results, income sufficiency was related
to higher SRQoL among the personal factors (model 1). After
the inclusion of the environmental domain (model 2), physical
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environment was an important predictor of SRQoL, a relation
which was maintained in model 3, when variables of the participation domain were included. In model 4, the functional capacity measurement was included, which proved to be a predictor
of SRQoL, together with satisfaction with the physical environment. However, in the final model (model 5), after inclusion of
indicators of body dysfunctions, only depressive symptoms and
number of painful body areas remained significant related to SRQoL in women with FM (Table 3).
The final model explained 27% of the variance of SRQoL.
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Table 2. Distribution of means, median and Spearman’s Correlation Coefficient of quality of life evaluation, according to independent variables
SCC
Age

M (SD)

Md (IQR)

0.033

p-value
0.729

Partnership

0.382

Not having a partner

1.23 (0.78)

1 (2)

Having a partner

1.37 (0.72)

2 (2)

Schooling (years)

0.292

0.002

Sufficiency of income

0.005

Insufficient

1.11 (0.71)

1 (2)

Average

1.44 (0.75)

2 (2)

Sufficient

1.64 (0.65)

2 (2)

Dissatisfied

0.91 (0.94)

1 (2)

Neither satisfied nor dissatisfied

0.96 (0.62)

1 (2)

Satisfied

1.49 (0.69)

2 (2)

Dissatisfied

0.95 (0.78)

1 (2)

Neither satisfied nor dissatisfied

1.10 (0.75)

1 (2)

Satisfied

1.53 (0.66)

2 (2)

Dissatisfied

0.67 (0.77)

0.5 (2)

Neither satisfied nor dissatisfied

1.05 (0.72)

1 (2)

Satisfied

1.49 (0.67)

2 (2)

Dissatisfied

1.16 (0.73)

1 (2)

Neither satisfied nor dissatisfied

1.39 (0.73)

2 (2)

1.53 (0.71)

2 (2)

Satisfaction with social support

0.001

Satisfaction with physical environment

0.002

Satisfaction with social relations

<0.001

Satisfaction with leisure opportunities

0.047

Satisfied
FIQ

-0.366

<0.001

Number of drugs

-0.190

0.042

Depressive symptoms

-0.531

<0.001

BMI

-0.025

0.792

Number of painful body areas

-0.394

<0.001

Satisfaction with sleep

0.036

Dissatisfied

1.17 (0.82)

1 (2)

Neither satisfied nor dissatisfied

1.17 (0.70)

1 (2)

Satisfied

1.53 (0.64)

2 (2)

SCC = Spearman’s Correlation Coefficient; M = mean; SD = standard deviation; Md = median; IQR = interquartile range; FIQ = Fibromyalgia Impact Questionnaire;
BMI = Body Mass Index.

Table 3. Linear regression using enter method
Model 1

Model 2

Model 3

Model 4

β (CI)

β (CI)

β (CI)

β (CI)

Model 5
β (CI)

Age

0.112
(-0.008-0.023)

0.077
(-0.010-0.021)

0.060
(-0.011-0.019)

0.050
(-0.012-0.018)

0.035
(-0.013-0.018)

Partnership

0.073
(-0.206-0.437)

0.000
(-0.311-0.312)

-0.008
(-0.329-0.303)

-0.023
(-0.346-0.274)

-0.004
(-0.309-0.297)

Schooling

0.166
(-0.058-0.331)

0.105
(-0.108-0.280)

0.086
(-0.125-0.267)

0.096
(-0.113-0.270)

0.055
(-0.144-0.235)

Sufficiency of income

0.217
(0.004-0.425) *

0.136
(-0.070-0.340)

0.106
(-0.116-0.326)

0.064
(-0.156-0.282)

-0.026
(-0.242-0.190)
Continue...
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Table 3. Linear regression using enter method – continuation
Model 1

Model 2

β (CI)

Model 3

Model 4

Model 5

β (CI)

β (CI)

β (CI)

β (CI)

S. social support

0.168
(-0.040-0.423)

0.095
(-0.149-0.365)

0.058
(-0.187-0.320)

0.034
(-0.211-0.288)

S. physical environment

0.292
(0.096-0.486) *

0.251
(0.050-0.451)*

0.237
(0.039-0.433) *

0.148
(-0.059-0.353)

S. social relations

0.174
(-0.059-0.458)

0.143
(-0.091-0.419)

0.050
(-0.205-0.320)

S. leisure opportunities

0.055
(-0.142-0.240)

-0.018
(-0.211-0.180)

-0.024
(-0.218-0.176)

-0.242
(-0.015-0.001) *

-0.078
(-0.010-0.005)

FIQ
Number of drugs
Depressive symptoms
BMI
Number of painful body area
Satisfaction with sleep

0.052
(-0.062-0.100)
-0.374
(-0.037—0.004) *
0.008
(-0.024-0.026)
-0.204
(-0.102—0.001) *
-0.049
(-0.255-0.141)

BMI = Body Mass Index; FIQ = Fibromyalgia Impact Questionnaire. β = Standardized coefficient; CI = Confidence interval.
Model 1 – personal factors; model 2 – personal factors and environment factors; model 3 – personal factors, environment factors and participation restrictions; model
4 – personal factors, environment factors, participation restrictions and activity limitation; model 5 – personal factors, environment factors, participation restrictions,
activity limitations and body dysfunctions.

DISCUSSION
The study aimed at identifying factors related to SRQoL of
women with FM based on ICF domain which allowed an
overview of aspects that determine well-being in this population beyond physical health problems and symptoms. This
approach contributes to an integrative health management
addressed to prevent functional decline and promote health
and QoL among people with FM.
The literature characterizes FM as a multidimensional and
multifactorial condition requiring a broader approach given
its associations with sleepiness, pain, drugs, depressive symptoms, lack of social support, lower schooling level and social
vulnerability7,20-22. The present study’s findings support those
data and add some insights and further contributions.
Using ICF domain to group different exposures according to
their level of influence on SRQoL allowed maximizing the
understanding of the role of several aspects beyond body dysfunction which are strongly investigated and have well known
influence. This strategy meets the recent movement of researchers who have been studying chronic pain from a multidimensional perspective. They are embodying and approaching
emotional, cognitive, behavioral and social aspects in their
research and clinical practice. In this context, the present results include FM as a health condition that has potential to be
managed whether those aspects were considered.
Other strength of this study was analyzing exposure variables in blocks. This strategy allowed to identify significant
relationships that are covered when all independent variables
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are entered together. Also, it’s possible to observe the changes
in significance when variables are being entered in the model. From this analysis was possible to identify the stronger
predictor and the potential mediators or moderators. In the
present study, the final model showed depressive symptoms
and number of painful body areas as the stronger predictors
of SRQol, however, in the previous models, physical environment and functional capacity were related to SRQoL. This
may suggest that these aspects have a mediator or moderator
role on the relationships between depressive symptoms, pain
and SRQoL.
Some sample characteristics deserve attention and discussion.
The mean age of 56.4 years was higher compared to others
studies whose mean age ranged from 47 to 52 years22. Schooling level was 8.7 years, which is lower than of the findings of
study22, which found a mean of around 11 years. BMI mean
was 29.3, higher than other findings which range from 22
to 276,22. FIQ mean score agreed with findings of the study22, which was 59, however, it differed from other authors
who found a mean around 647,20. The depressive symptoms
mean score was 21.16 points which is higher than means found among people with other rheumatic diseases, for instance,
systemic lupus erythematosus (mean 18.3)23.
Although bivariate results showed all exposure related to SRQoL except age, partnership and BMI, such variables were
kept in the model in the multivariate analysis in order to
control the effect of other predictors. Income sufficiency is
a relevant aspect related to SRQoL among other personal aspects such as age, schooling level and partnership. Indeed,

Factors related to self-rated quality of life among women with
fibromyalgia according to International Classification of Functioning

economic and social status are closely related to health status,
functionality and, consequently, QoL, because it allows greater health services and information access and use of community resources that support healthier behaviors. Authors13
performed a systematic review of literature and discussed the
influence of physical/built and socioeconomic neighborhood
aspects on disability. The influence of the socioeconomic characteristics of the neighborhood is explained by the fact that
they are restricted to house, with fewer amenities and services options that provide interaction and social support, and
this contributes to the loss of functional autonomy. In addition, areas with greater social deprivation also reflect a smaller social network, contributing to greater social restriction.
Conditions of poverty and social vulnerability can be precursors to precarious working conditions, such as low levels of
schooling, which limit the access and information needed to
perform more complex activities and maintain health. This
context is recognized to increase the vulnerability to chronic
and disabling diseases24.
The literature dedicated to studying the influence of physical environment on health status is re-emergent. According
to study25, human functioning is a result of the personal
competence and environment press; therefore, as people
grow older and become less physically able, the environment
implies more barriers to the functioning. People living with
pain, fatigue and depression may be more sensitive to the
environment barriers than others. They tend to avoid challenging environments and are more physically and socially
restrict to their homes which contributes to health and functional decline. Better street characteristics, such as greater
connectivity between them and even sidewalks, tend to influence the mobility and level of physical activity contributing to health promotion and postponement of disabilities 26.
In addition, the lack of accessibility in public places affects
individuals directly with reduced mobility which can aggravate the levels of limitations and restrictions on social participation27. Healthy environments tend to offer common
spaces and greater social interaction among residents of the
same place28. Evidence suggests that paved streets increase
the sense of security in the place, avoiding the isolation, and
consequently, its negative impacts on functionality 29. Those
assertions probably explain the relevance of physical and social environment aspects in SRQoL of people with chronic
pain condition, such as FM.
This study allowed identifying that environment conditions
and activities limitations have influence on SRQoL when
body functions were not entered. When body dysfunctions
were included, the final model shows that the better predictors of QoL were depressive symptoms and number of painful body areas. Those findings corroborate the literature whose data have shown the prevalence and the impact of these
symptoms in people’s life. 71% of people with FM reported
moderate and severe depressive symptoms. Furthermore, depressed people reported greater pain intensity than those not
depressed7. Corroborating these findings, the incidence rate
of depressive disorders in patients with rheumatoid arthritis
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was 11.2 per 1000 person-year against 5.1 in people without
rheumatoid arthritis30. Besides, the impact of FM in daily life
activities was related to depressive symptoms in findings from
study22, which suggests that limitations in daily activities can
be a mediator of impact between body dysfunctions and QoL
in people with FM. Additionally, age differences may play
a role in the incidence and prevalence of depression among
people with rheumatic diseases30, which requires more investigations.
The present findings should be interpreted considering some
limitations. The Women’s Health Survey was not designed to
study FM specifically, but to be a secondary source of data
for its investigation. FM was indicated by self-report from
the participants, not by physical evaluation as recommended
to its diagnosis. Probably, the prevalence of FM was overestimated because participants tend to associate body pain to
this condition. Nevertheless, the proportion of women with
FM in the sample study was like the population, which is
around 6%. Secondly, self-rated conditions regarding to environment and leisure opportunities may be underestimated
because people tend to be satisfied even when there are real
limitations and restrictions in the environment. In this sense,
future studies should approach environment characteristics
objectively in order to better estimate its impact on SRQoL.
These findings highlighted the relevance of depression and
pain approach in women with FM in order to promote better
QoL. In addition, the potential impact of socioeconomic and
environmental aspects was noted, highlighting the necessity
of a biopsychosocial approach of people with FM.
CONCLUSION
SRQoL of women with FM is influenced by depressive symptoms and the number of painful body areas. However, attention should also be drawn to income, physical environment
and the impact of FM in daily activities. These are modifiable
aspects to be approached by physicians in clinical practice and
public health managers aiming to promote health and quality
of life for this population.
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Correlation between muscle strength and the degrees of functionality
and kinesiophobia reported by patients with chronic hip pain
Correlação entre força muscular e graus de funcionalidade e cinesiofobia relatada por
pacientes com dor crônica no quadril
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ABSTRACT
BACKGROUND AND OBJECTIVES: This study aimed to
identify the association between hip muscle strength and the
scores from subjective functional and psychological evaluation
questionnaires in patients with chronic hip pain.
METHODS: Fifty-five patients with painful hip injuries (30
males) performed isometric peak strength tests of the abductors,
extensors, and internal and external rotators of the hips with a
hand-held dynamometer. The degree of functionality was measured by the Hip Outcome Score (HOS) and Lower Extremity
Functional Score (LEFS), pain was estimated by the Visual Analog Scale (VAS) and kinesiophobia was calculated using the Tampa questionnaire. The Pearson correlation coefficient was used
(alfa=5%) to test the associations between the muscle strength
and the scores from the questionnaires.
RESULTS: There were significant correlations between the
strength of all four hip muscles and the HOS (r>0.29). Only
the hip external rotators showed a significant correlation with
pain (r=-0.30). No significant correlations were found for LEFS
(r<0.24) and Tampa questionnaires (r←0.15).
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CONCLUSION: The reduction in peak strength of the hip extensors, abductors and external rotators was associated with a reduction in the level of hip functionality but did not correlate with
neither the level of overall functionality of the lower limbs nor the
degree of kinesiophobia. Also, a reduction of hip external rotators
strength was related to an increase in the intensity of pain.
Keywords: Hip joint, Muscle strength, Muscle strength dynamometer, Pain measurement, Quality of life.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Este estudo teve como objetivo identificar a associação entre a força muscular do quadril
e os escores de questionários subjetivos de avaliação funcional e
psicológica em pacientes com dor crônica no quadril.
MÉTODOS: Cinquenta e cinco pacientes com lesões dolorosas
no quadril (30 homens) realizaram testes isométricos do pico de
força de abdutores, extensores e rotadores internos e externos do
quadril com um dinamômetro portátil. O grau de funcionalidade foi medido pelo Hip Outcome Score (HOS) e Lower Extremity
Functional Score (LEFS), a dor foi avaliada pela escala analógica visual (EAV) e a cinesiofobia foi calculada pelo questionário
de Tampa. O coeficiente de correlação de Pearson foi utilizado
(alfa=5%) para testar as associações entre a força muscular e os
escores dos questionários.
RESULTADOS: Houve correlações significativas entre a força de
todos os quatro músculos do quadril e o HOS (r>0,29). Apenas
os rotadores externos do quadril apresentaram correlação significativa com a intensidade da dor (r=-0,30). Nenhuma correlação
significativa foi encontrada para LEFS (r<0,24) e questionário de
Tampa (r←0,15).
CONCLUSÃO: A redução no pico de força dos extensores, abdutores e rotadores externos do quadril foi associada à redução
no nível de funcionalidade do quadril, mas não se correlacionou
com o nível de funcionalidade geral dos membros inferiores ou
com o grau de cinesiofobia. Além disso, uma redução da força
dos rotadores externos do quadril foi relacionada a aumento na
intensidade da dor.
Descritores: Articulação do quadril, Dinamômetro de força
muscular, Força muscular, Medição da dor, Qualidade de vida.
INTRODUCTION
Chronic hip pain is a frequent cause of dysfunction in young
adults1 and may lead to limitations in daily living and sporting
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activities2. Subjective evaluation questionnaires related to the
degrees of functionality and hip pain are the primary outcomes used to identify the impact of hip diseases on patients’
quality of life, as they establish a quantitative interpretation
of the patient regarding their level of functionality3. Although
these questionnaires are routinely used in longitudinal studies,
they have limited applicability in selecting objective interventions for improving lower limb functionality. Decreased muscle
strength has been reported to be a frequent objective physical
finding4,5. Study5 suggested that patients with chronic hip pain
tend to have reductions in internal rotator, external rotator and
hip abductor peak strength in both the affected and contralateral limbs when compared with healthy subjects. These findings have been corroborated by authors6,7 in individuals with
osteoarthrosis (OA).
Periarticular muscles are important dynamic stabilizers of the
hip joint and may be responsible for movement dysfunctions
of the hip and lumbopelvic region when they are limited in
their capacity to generate force or when there are neuromuscular control deficits8 because they tend to generate a biomechanical overload in the intra-articular structures8. Although
a good capacity to generate muscle strength and good motor
control are paramount for functionality and maintaining the
quality of life of patients with chronic hip pain4,5, no studies
have sought to establish a possible association between the ability to generate hip muscle strength and the level of functional
capacity reported by patients with chronic hip pain. Such data
could aid the optimization of muscle strengthening exercises in
programs aimed at improving the motor function of patients
with chronic hip pain.
For the above-mentioned reasons, the purpose of this study was
to identify the association between hip muscle strength and the
scores from subjective functional and psychological evaluation
questionnaires in patients with chronic hip pain. The hypotheses
of the study were that: (i) peak muscle strength values are associated with the subjective assessment questionnaire scores and
are higher for hip-specific questionnaires than for generalized

lower limb questionnaires; (ii) peak muscle strength values are
associated with scores on the visual analog scale (VAS) for pain;
and (iii) peak muscle strength values are associated with the degree of kinesiophobia.
METHODS
Data from this cross-sectional study were collected from consecutive clinical and biomechanical evaluations of patients with painful
hip injuries performed consecutively in a private biomechanics’
laboratory from January to August 2016. Fifty-five patients (30
male) were classified according to the classification of hip joint
involvement (Table 1)9. All the diagnoses were made by the same
orthopedic physician (initials blinded for review).
The degree of functionality was measured by applying the validated version of the questionnaires Hip Outcome Score (HOS)10
and Lower Extremity Functional Score (LEFS)11, pain was estimated by the VAS and kinesiophobia was estimated using the
Tampa questionnaire12.
Streng measurement
The maximum isometric peak strength levels of the abductors,
extensors, and internal and external rotators of the hips were
measured with a manual dynamometer (Lafayette Manual
Muscle Tester Model 01163; Lafayette Instrument Company,
Lafayette, IN, USA). Make tests were performed because they
had better reliability than break tests13. Intra- and inter-rater
reliability of these devices has been previously reported to be
excellent, with values above 0.8014-16. In cases of patients with
unilateral pain, the tests were performed on the limb indicated
in the complaint of pain. In cases of bilateral pain, the tests
were performed on the limb with greater pain and functional
limitation. All patients underwent two attempts to familiarize
themselves with the procedures and two more attempts to collect peak strength. The maximum value of the two test attempts
for each muscle in each participant was used in the analysis.
The participants were instructed to push the dynamometer

Table 1. Charnley9 classification of hip joint involvements that have a negative influence on walking capacity
Classification

Sample

Diagnosis

A - Unilateral disease

9

- Gluteal enthesopathy (n = 4)
- Femoroacetabular impact (n = 3)
- Femoral head osteonecrosis (n = 1)
- Acetabular dysplasia (n = 1)

B - Bilateral disease

25

- Gluteal enthesopathy (n = 1)
- Femoroacetabular impact (n = 19)
- Coxarthrosis (n = 3)
- Femoral head osteonecrosis (n = 2)

C -Some factor besides the hip impairing
function*

21

- Gluteal enthesopathy (n = 10)
- Coxarthrosis (n = 9)
- Pubalgia (n = 2).

Class A refers to unilateral hip disease; Class B refers to bilateral hip involvement; and Class C refers to some factor besides the hip negatively influencing walking
capacity.
* The other impaired body segment in group C was mainly the lumbar spine (n = 19), in addition to one case of bilateral knee osteoarthrosis and one case of iatrogenic
sciatic nerve injury.
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with the greatest possible effort while avoiding sudden movements so that the force was gradually increased over a period
of 5 seconds17.
The hip abductor muscles were tested with the patient in lateral
decubitus with the hip in a neutral position. The manual dynamometer was positioned 5cm proximal to the lateral epicondyle of the
femur in a direction perpendicular to the thigh. The subjects were
instructed to press their leg toward the ceiling without rotating the
pelvis or limbs. For hip extensors, the patient assumed a ventral decubitus position, and the manual dynamometer was positioned 5cm
proximal to the posterior articular line of the knee in a direction perpendicular to the thigh. The patient was instructed to press their leg
up toward the ceiling, without rotating their pelvis or limb. For the
hip rotator evaluation, the patients remained seated with 90° of hip
and knee flexion. For the internal rotator examination, the dynamometer was positioned 5cm proximal to the lateral malleolus, and the
patient was instructed to exert force to rotate the leg laterally. For
the external rotators, the dynamometer was positioned 5 cm above
the medial malleolus, and the patient was instructed to exert force to
rotate his/her leg in the medial direction.
The study project was approved by the Institutional Ethics Committee (number 039.3.2010). All participants signed the Free
and Informed Consent Term (FICT)
Statistical analysis
Sample size was determined as the number of participants necessary to reach a statistical power of 80%, with a coefficient of

determination of 0.15 between variables and a moderate effect
size of α=0.05, using a bivariate normal model, defined a priori
using GPower software. The Pearson correlation coefficient was
used at a significance level of 5% in order to test the associations
between the absolute peak muscle strength of the four muscle
groups in Newtons and the LEFS questionnaire, the two sub-scales of the HOS, the VAS and the Tampa kinesiophobia questionnaire. MATLAB software (Mathworks, version 8.6.0, USA)
was used in data processing and statistical testing.
RESULTS
The mean age of the patients was 48.5±16.7 years old, ranging
from 18 to 84 years; the mean height was 167.5±10.9cm, ranging between 146 and 192.5cm and the mean body weight was
74.1±18.9 kg, ranging between 49.5 and 114.4kg.
There were significant correlations between the peak muscle
strength levels of the extensors, abductors and external and internal hip rotators and the HOS in the domains activities of daily
living (ADL) (r>0.42, p<0.002) and sports (S) (r>0.29, p<0.04)
(Figures 1 and 2, respectively).
For the pain scale score, there was a significant and inversely
proportional correlation only for the external rotators (r=-0.30;
p=0.03) (Figure 3). No significant correlations were found between peak muscle strength and the LEFS questionnaire (r<0.24;
p>0.05) (Figure 4) and between the peak muscle strength and
the degree of kinesiophobia (r<-0.15, p>0.05) (Figure 5).

Hip extensors

Hip abductors
r=0.42, p=0.0002

HOS ADL

HOS ADL

r=0.48, p=0.0001

Peak isometric strength (N)

Peak isometric strength (N)

Hip external rotators

Hip internal rotators
r=0.53, p<0,0001

HOS ADL

HOS ADL

r=0.52, p<0,0001

Peak isometric strength (N)

Peak isometric strength (N)

Figure 1. Correlation between peak isometric hip muscles strength, in Newtons, and results of Hip Outcome Score, in the domain of Activities
of Daily Living (HOS-ADL).
The continuous line represents the regression curve between variables. Upper left: Hip extensors strength; Upper right: Hip abductors strength; Lower left: Hip
external rotators strength; Lower right: Hip internal rotators strength. “r” refers to the correlation coefficient; and “p” to p-value (significance level at 0.05). The more
diagonal the continuous line is, the better the correlation between variables.
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Hip extensors
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Figure 2. Correlation between peak isometric hip muscles strength, in Newtons, and results of Hip Outcome Score, in the domain of Sports
(HOS-S).
The continuous line represents the regression curve between variables. Upper left: Hip extensors strength; Upper right: Hip abductors strength; Lower left: Hip
external rotators strength; Lower right: Hip internal rotators strength. “r” refers to the correlation coefficient; and “p” to p-value (significance level at 0.05). The more
diagonal the continuous line is, the better the correlation between variables.

Hip extensors
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Figure 3. Correlation between peak isometric hip muscles strength, in Newtons, and results of visual analog scale for intensity of pain
The continuous line represents the regression curve between variables. Upper left: Hip extensors strength; Upper right: Hip abductors strength; Lower left: Hip
external rotators strength; Lower right: Hip internal rotators strength. “r” refers to the correlation coefficient; and “p” to p-value (significance level at 0.05). The more
diagonal the continuous line is, the better the correlation between variables.
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Figure 4. Correlation between peak isometric hip muscles strength, in Newtons, and results of Lower Extremity Functional Score (LEFS).
The continuous line represents the regression curve between variables. Upper left: Hip extensors strength; Upper right: Hip abductors strength; Lower left: Hip
external rotators strength; Lower right: Hip internal rotators strength. “r” refers to the correlation coefficient; and “p” to p-value (significance level at 0.05). The more
diagonal the continuous line is, the better the correlation between variables.
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Figure 5. Correlation between peak isometric hip muscles strength, in Newtons, and results of Tampa Scale for Kinesiophobia.
The continuous line represents the regression curve between variables. Upper left: Hip extensors strength; Upper right: Hip abductors strength; Lower left: Hip
external rotators strength; Lower right: Hip internal rotators strength. “r” refers to the correlation coefficient; and “p” to p-value (significance level at 0.05). The more
diagonal the continuous line is, the better the correlation between variables.
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DISCUSSION
The main findings of this study were that the peak hip muscle
strength correlated significantly with the level of hip functionality, but not with the levels of overall functionality of the lower
limbs and the degree of kinesiophobia. The significant correlation between the HOS-ADL and HOS-S and peak hip strength
is consistent with the results of others studies5-7. Results from
previous studies show that individuals with chronic hip pain
tended to have lower levels of muscle strength compared with
asymptomatic individuals5.
The correlation between hip extensors, abductors and external
rotators strength and hip functionality in patients with chronic
pain might be explained by the tendency for the individual to
reduce their physical activity as a result of the pain18, resulting in
a reduction in the maximum capacity to generate muscle force.
However, only a part of the variability in the functional capacity
of the hip seems to be related to muscle strength, which suggests
that other aspects also influence the functionality of patients
with chronic hip pain, a hypothesis based on the findings of the
study19. This finding highlights the importance of physical and
functional assessments for every patient to identify specific disorders and to develop individual physical rehabilitation programs,
instead of predefined protocols.
Because this study covered a large age range, there may have
been a tendency to have a sample of individuals that performed
low-intensity physical activities. Therefore, the questions of the
sports sub-scale were less relevant to their daily realities. However, impairments in their capacity to generate muscle strength
appear to exert an important influence on activities of daily living. The significant relationship between muscle strength and
functional capacity identified in the present study may explain
the success of strengthening programs in improving the functionality of patients with hip injuries20, which could lead to future
studies primarily designed to examine possible causal links.
The LEFS did not have a significant relationship with the peak
strength of the hip muscle groups investigated. The LEFS is designed to measure the functional status of the lower limbs as
a whole21 and does not have specific questions related to tasks
that induce greater demand on the hip joint. Other muscles and
structures are also important for an adequate level of functional capacity of the lower limb22. This result is based on the fact
that other structures should be approached therapeutically in
patients with chronic hip pain, besides hip muscles23. Similarly,
study24 reported a more pronounced improvement in LEFS in
patients with patellofemoral pain who underwent strengthening
programs involving the trunk, hip and knee muscles compared
with isolated strengthening of the knee joint muscles. However,
there are no data on whether the same response can be applied to
patients with hip pain. In fact, there is a possibility that patients
with low LEFS benefit from rehabilitation programs that involve
more segments than those primarily affected, but future studies
are needed to confirm this hypothesis.
There was an inverse relationship between the peak strength
of the external hip rotators and the VAS scores; that is, as the
peak strength of external rotators of the hip increased, there
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was less pain and, consequently, increased functionality. The
non-significant correlation between peak muscle strength and
the degree of kinesiophobia indicates the possibility that the
maximum strength was not directly influenced by psychological parameters. The absence of a significant association between psychological factors and maximal hip strength observed
in the present study is like that found by study25, for patients
with chronic pain in the cervical region, and by other study26,
for patients after meniscectomy of the knee. However, there is
evidence that psychological factors can influence the success
of rehabilitation27,28. Study29 suggests that the most important
factor in patients with kinesiophobic components is muscle
activation deficit due to arthrogenic muscle inhibition, rather
than a reduction in maximum force.
The use of an isometric dynamometer is a limitation of the present study. Despite the high correlation between measurements
with isometric and isokinetic dynamometers30, the use of an
isometric dynamometer did not allow for an evaluation of the
functionality of concentric and eccentric forces. A second limitation was the use of subjective patient-reported questionnaires
to measure hip and overall functionality. The use of quantitative
variables, such as walking speed and hip mobility during gait and
squatting, could allow more precise indicators of functionality
and should be performed in future studies.
CONCLUSION
The reduction in peak strength of the hip extensors, abductors
and external rotators was associated with a reduction in the level
of hip functionality but did not correlate with either the level of
overall functionality of the lower limbs or the degree of kinesiophobia. Also, a reduction of hip external rotators strength was
related to an increase in the degree of pain.
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Juvenile idiopathic arthritis (JIA) is a chronic rheumatic disease which may persist
into adulthood. Pain and joint deformities affect quality of life
(QoL). The objective was to study the influence of JIA in QoL of
children and adults, comparing the two groups.
METHODS: Cross-sectional study of 47 JIA patients (20 children and 27 adults) using the following questionnaires: Juvenile Arthritis Multidimensional Assessment Report (JAMAR),
Health Assessment Questionnaire (HAQ) in adults and Childhood Health Assessment Questionnaire CHAQ) in children.
Epidemiological, clinical and treatment data was collected.
RESULTS: No differences were found in gender, arthritis subset,
presence of uveitis and fever, visual analog scale for pain and
duration of morning stiffness. Adult patients required more biologics in the treatment (p=0.02) and had higher age at disease onset than children (p=0.001). About 45% of children and
51.8% of adults complained having pain and 40% of children
and 48% of adults were not satisfied with the current status of
their disease.
CONCLUSION: Children and adult patients with JIA had similar degree of pain, morning stiffness and functional impairment. Functional impairment was considered mild but the level
of pain found was higher than in other studies. Almost half of
patients were not satisfied with the treatment.
Keywords: Adult, Child, Juvenile arthritis, Pain.

JUSTIFICATIVA E OBJETIVOS: A artrite idiopática juvenil
(AIJ) é uma doença reumática crônica que pode persistir na idade adulta. Dor e deformidades articulares afetam a qualidade de
vida (QV). O objetivo foi estudar a influência da AIJ na QV de
crianças e adultos, comparando os dois grupos.
MÉTODOS: Estudo transversal de 47 pacientes com AIJ (20
crianças e 27 adultos) utilizando os questionários: Juvenile Arthritis Multidimensional Assessment Report (JAMAR), Health
Assessment Questionnaire (HAQ) em adultos e Childhood
Health Assessment Questionnaire – (CHAQ) em crianças. Dados epidemiológicos, clínicos e de tratamento foram coletados.
RESULTADOS: Não foram encontradas diferenças em sexo,
subconjunto de artrite, presença de uveíte e febre, escala analógica visual para dor e duração da rigidez matinal. Pacientes
adultos necessitaram mais fármacos biológicos no tratamento
(p=0,02) e tinham maior idade de início da doença do que crianças (p=0,001). Cerca de 45% das crianças e 51,8% dos adultos
queixaram-se de dor e 40% das crianças e 48% dos adultos não
estavam satisfeitos com o estado atual de sua doença.
CONCLUSÃO: Pacientes crianças e adultos com AIJ apresentaram graus semelhantes de dor, rigidez matinal e comprometimento funcional. O comprometimento funcional foi considerado leve, mas o nível de dor encontrado foi maior do que em
outros estudos. Quase metade dos pacientes não ficou satisfeita
com o tratamento.
Descritores: Adulto, Artrite juvenil, Criança, Dor.
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The most common rheumatic disease in childhood is juvenile idiopathic arthritis (JIA), which has disease onset before 16
years of age and unknown etiology1. JIA is an umbrella term that
encompasses several entities that have diverse pathophysiologic
processes, clinical features and prognostic outcomes. Among
them are the polyarticular forms positive for rheumatoid factor
(RF), polyarticular form with negative RF, oligoarticular forms,
psoriatic, systemic, enthesitis-related arthritis and a seventh category, the undifferentiated arthritis, which includes those patients
who do not fit any criteria or fit more than one2.
Patients with JIA may have lower quality of life (QoL) than normal population3. Chronic pain and physical restrictions limiting
participation at school, sports activities and social events are
some of the contributors to the reduction of well-being. Loss of
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QoL may occur even when the inflammatory activity is well controlled3 due to functional disabilities secondary to joint damage,
deformities and drugs’ side effects such as low bone mass and
growth restriction4. Growth disturbances and joint contractures
may also impact in the corporal image bringing psychological
problems and social isolation. Extra articular manifestations,
mainly uveitis, which can be sight threatening and affects up to
10% of this population, may further aggravate the situation1.
Therefore, the ideal treatment in JIA should include a multidisciplinary team.
Some children, mainly those with oligoarticular JIA, accomplish
remission1, but almost half of JIA patients may have the active
disease during adulthood4 and many will have some restriction
in their activities of daily living5.
The therapeutic approach to JIA has changed with the introduction of new drugs and strategies that seek to obtain the best control of inflammatory activity1,5. Nevertheless, the study6 showed
that 76% of the children reported having pain in at least 60% of
the days and that pain perception is closely related to functional
status and mood and sleep alterations, reducing QoL.
The present study evaluated children and adult patients with
JIA from Brazil aiming to know the influence of this disease
in their QoL and establishing a comparison between these
two groups. The hypothesis is that adult patients with JIA,
having a disease of longer duration and that remained active
during adulthood would have more pain and worst QoL than
children with JIA.
METHODS
A cross-sectional study including patients older than 6 years
of age that fulfilled the classification criteria for JIA from International League of Associations for Rheumatology (ILAR)7.
Patients with cognitive deficiencies and with associated chronic
diseases that could interfere in QoL and pain were excluded.
This was a convenience sample that included all patients seen in
the Pediatric Rheumatology Unit and Adult Outpatient Rheumatology Clinics from the same hospital that filled the inclusion
criteria and agreed to participate in the study.
A total of 47 patients were included: 20 from the Pediatric Rheumatologic Unit and 27 from the adult Rheumatologic Unit.
Epidemiological and clinical data were obtained through chart
reviews. All patients were submitted to Juvenile Arthritis Multidimensional Assessment Report (JAMAR)8. The Childhood
Health Assessment Questionnaire (CHAQ) was applied to children9 and adults answered the Health Assessment Questionnaire
(HAQ)10. All applied instruments were translated and validated
to Portuguese language8-10.
JAMAR8 is a questionnaire that allows multidimensional evaluation of JIA. It’s auto applicable in individuals over 7 years of age
and has 15 domains that evaluate the following: functional status measured through the Juvenile Arthritis Functionality Scale
(JAFS), which has several questions on daily life activities and
is graded from 0 (no difficulties) to 45 (disability); pain intensity- using a visual analog scale (VAS) whose score ranges from
0 (no pain) to 10 (worst scenario); patients’ perception of arti-
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cular pain and edema; degree of morning stiffness; extra articular symptoms; patients’ perception of disease activity graduated
from 0 (no activity) to 10 (maximum activity); evaluation of
disease course at the moment of interview: remission, persistent
activity or relapse; classification of the disease status in relation to
previous consultation (from much better to much worse); drug
treatment; treatment side effects; treatment adhesion; degree of
difficulties in work/school caused by the disease; evaluation of
QoL through the Pediatric Rheumatology Quality of Life Scale
(PRQL), which is a 10-item measurement of QoL that uses a
4-point Likert scale ranging from 0 (never) to 3 (all the time)
and a total score from 0 to 30, with higher scores indicating
worse quality of life; evaluation of general well-being through
the VAS (from 0 =very well to 10=very bad); a question on the
degree of satisfaction with the present status of the disease (with
yes or no response).
The HAQ10 is an instrument used to evaluate functional status in
adults that has 20 questions on activities of daily living and ranges from zero (no impairment) to 3 (worst scenario); the CHAQ9
is a HAQ version modified for children with 30 items that also
ranges from zero (no impairment) to 3 (worst scenario). Results
under one are considered to be secondary to a light impairment
and values over two to severe impairment11.
The obtained data was analyzed using frequency and contingency data. Exact Fisher and Chi-squared tests were used to compare nominal and categorical data (gender, clinical disease subsets,
presence of uveitis, antinuclear antibody and rheumatoid factor,
used treatment and their side effects, presence of fever, skin rash
and pain in the last week, morning stiffness category, categories
of patient’s perception in the disease evolution and in difficulties
found in daily life).
This study was approved by the local Committee of Ethics in
Research under protocol number 2.901.915; all patients and/
or their guardians signed the Free and Informed Consent Term
(FICT).
Statistical analysis
Mann-Whitney and unpaired t tests were used to compare numerical data age at disease onset, values of JAFS, PRQL and VAS
of pain and well-being and VAS of perception in the disease activity. The adopted significance was of 5%. Calculus was done
with the help of the software Graph Pad Prism version 6.00 for
Windows, GraphPad Software, La Jolla, California, USA, www.
graphpad.com.
RESULTS
The sample included 47 individuals: 20 children (mean age of
11.7±2.8 years) and 27 adults (mean age of 28.1±9.4 years). Females comprised 75% of children’s and 70.4% of adults’ subgroup.
This sample had preponderance of polyarticular forms of JIA
(60% of children vs 70.3% of adults) and the studied children and
adults had the same proportion of the disease subsets (p=0.45),
allowing a valid comparison. Patients that persisted with JIA into
adulthood had later disease onset (children at 5.85±3.9 years and
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adults at 10.0±4.4 years with p=0.001) and used more biologics
as treatment (30% vs 66.6%; p=0.02), while there were more
children without drug treatment (40% vs 7.4%). No differences in use of non-steroidal anti-inflammatory drugs (NSAIDs),
other disease modifying drugs and glucocorticoid were note (all
with p>0.05). Also, no differences in VAS of pain in the last
week. Fever and skin rashes were found (all with p>0.05) but
adults had more morning stiffness than children (p=0.02).
The comparison of the degree of impairment measured in
children by CHAQ and adults by HAQ is presented in table
1. This table shows that most of individuals in the two groups
had mild impairment with no differences between children
and adults.
Table 1. Comparison of functional indexes in juvenile idiopathic arthritis in children and adults
Impairment

Children
n=20

Adults
n=27

p-value

Mild

18 (90%)

18 (66.6%)

0.17

Moderate

1(5%)

5 (18.5%)

Severe

1 (5%)

4 (14.8%)

The comparison of functionality assessed by the JAFS component of JAMAR and QoL measured by the PRQL component
of JAMAR were observed and the results on table 2 were found.

In this table it’s possible to see that the comparison of patients’
perception in the disease evolution was the same. Also, no differences were found in functionality, QoL, well-being and patient’s
perception in the disease activity.
Table 3 shows the main problems found at school and work and
the degree of satisfaction with the present status of the disease. Absenteeism and difficulties to remain seated were the most
common.
Table 3. Difficulties found at school/work and degree of satisfaction
with the present status of the disease in 47 juvenile idiopathic arthritis
patients
Children
n=20

Adults*
n=17

p-value

No difficulties

8 (40.0%)

8 (47.0%)

0.75

Absenteeism

9 (45.0%)

7 (41.1%)

0.91

Difficulties to remain seated

6 (30.0%)

4 (23.5%)

0.72

Difficulties related to teachers/
colleagues

1 (5.0%)

1 (5.8%)

1.0

Decreasing production
work/school

3 (15.0%)

5 (29.4%)

0.42

12/8

14/13

0.57

at

Satisfaction with present status (Yes/No)

* 10 adults reported they were not studying or working at the time of the
interview.

DISCUSSION
Table 2. Functionality, quality of life and patients’ perception on disease present status and evolution in 47 patients with juvenile idiopathic
arthritis.
Children
n=20

Adults
n=27

p-value

JAFS

Range: 0 - 2.8
Median 0.6
(0.2 - 1.7)

Range: 0 - 4.8
Median 1.5
(0.6 - 3.1)

0.10

PRQL

Range: 0 - 5.6
Median 1.3
(0.7 - 1.9)

Range: 0 - 8
Median 2.3
(0.6 - 4.6)

0.13

Median of patients’
perception of intensity
of disease activity

4.0 (0 - 5.0)

4.0 (0 - 7.0)

0.86

Median of intensity
of patients’
well-being

2.5 (0 - 5.0)

4.0 (0 - 6.0)

0.63

0.80

Patients’ perception evolution of disease
Remission

6 (30.0%)

6 (22.2%)

Persistent activity

6 (30.0%)

10 (37.0%)

Relapse

8 (40.0%)

11 (40.7%)

Patients’ comparison of the disease in relation to previous consultation
Good improvement

4 (20.0%)

Light improvement

7 (35.0%)

3 (11.1%)

Stable

8 (40.0%)

16 (59.2%)

Little worsening

1 (5.0%)

4 (14.8%)

-

-

Important worsening

4 (14.8%)

0.16

n = number; JAFS = Juvenile Arthritis Functionality Scale; PRQL = Pediatric
Rheumatology Quality of Life Scale; Between brackets-interquartile range.
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Few Brazilian papers addressed the quality of life in JIA patients.
In the present study, it was found that adult Brazilian patients
with JIA had later disease onset and required more biologic
treatment than children. It was not possible to find a study that
established a similar comparison of age of onset in this context.
This is a finding that could help predict those with persistence
of disease into adulthood. However, more studies with higher
number of patients are needed to replicate this finding.
Very few differences in the degrees of pain, stiffness and functionality were found when the group of adults and children were
compared. Study12, done in 1997, showed that AIJ patients with
longer disease duration had greater functional disability and pain
so it could be expected that adult patients had worse scores than
children. A review13 of 984 JIA patients with mean age of 30
years showed that 47% of patients still had active arthritis and
46% complained of difficulties in daily living.
In the present study, the degree of functional impairment found
could be considered low, with mean values of 0.6 for children
and 1.5 for adults in the JASF instrument, which is consistent
with the findings of HAQ and CHAQ, where the majority of individuals had mild impairment. It’s possible that the use of biologics and an aggressive treatment to avoid inflammation adopted
nowadays have changed this aspect. This treatment approach
may also have blunted the observation of other differences such
as in pain and stiffness between the two groups.
Nevertheless, about 40% (8/20) of children and 48% (13/27)
of adults were not satisfied with the current status of the disease, showing that there is a need for further improvement
in the treatment. One item that should be addressed in this

Quality of life in children and adults with Idiopathic juvenile
arthritis: cross-sectional study in Brazilian patients

context is the pain treatment that was found to have a VAS
median value of 4 for adults and 2.5 for children. These results are higher than those found in the works14,15, that found
median values of 2.5 and zero, respectively, while studying
children. They were also higher than those of the study16, that
evaluated only adults with JIA and found a median VAS of
2.3. Therefore, the present findings suggest that there is a
need for improvement in pain treatment. Corroborating this
idea, almost half of adults and children reported having had
pain in the last week.
Pain in JIA is poorly understood as the inflammatory activity,
although influential, it accounts for just a small proportion in
variance of pain in these patients17. It has been shown that children with arthritis continue to experience clinically significant
pain despite adequate doses of disease-modifying antirheumatic drugs and anti-inflammatory agents18. In this context, pain
may be related with amplified sensitivity to painful mechanical
and thermal stimuli, even in absence of markers of disease activity19. Unluckily, most of the current studies in this issue are
focused on examining relationships between pain and other variables rather than examining its nature17. Older age at disease
onset, poor function/disability and longer disease duration at
baseline were associated consistently with high degree of pain.
It’s believed that older children may have difficulties to adjust
with the changes to their functioning than the younger ones
and they may also perceive the long-term consequences of JIA
as more important17.
When social difficulties were analyzed, problems related to
school and work were the most common, mainly absenteeism,
which needs to be addressed by the attending physician in order to be minimized. Going to school helps developing not
only cognitive but also social skills and the degree of school absenteeism is associated with isolation, anxiety and lower educational level20. In adults, a study5 has shown that, although these
patients have the same educational achievement than controls,
the rate of unemployment in this group was 3 times higher
than controls.
This study also showed that adult patients received more treatment with biologics. The higher requirement of biologics in
adults may reflect the higher severity of the persistent disease.
It’s also possible that this circumstance was only due to longer disease duration in adults. However, different approaches
from adult and pediatric rheumatologists may have had some
influence. There is no guidance for treatment of adult patients
with JIA and most of adult rheumatologists treat them as rheumatoid arthritis (RA) that may not be appropriated, as JIA is
a more heterogeneous disease. In JIA, treatment should follow
the disease subtype. Unluckily, most of the drug trials group
different subtypes together in order to obtain a large sample
size, missing important differences among them. Methotrexate
is usually the first drug used as disease modifying for peripheral arthritis, and the most frequently prescribed biologic are
the anti TNF-alpha drugs that have been shown to be effective
and safe in the majority of cases. However, more recently, the
choice of biologics has extended to include alternative cytokine
blockage and abatacept. These last options may be effective in
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polyarticular and systemic forms of the disease but are not adequate for the others21.
The present study has several limitations: the small number of
the sample and its cross-sectional design are some of them. In
addition, the sample had only oligoarticular and polyarticular
forms of the disease, not representing its complete spectrum.
Also, it studied patients treated in a tertiary hospital that may
not represent the general population, which may have higher
complications rate of the disease due to difficulties in the treatment access. Moreover, despite improvement in functional
outcome achieved in the last years, a great proportion of JIA
patients are still unsatisfied with treatment. An attempt at a
better treatment of pain is one of the strategies that could improve their degree of satisfaction.
CONCLUSION
Children and adult patients with JIA had similar degree of pain,
morning stiffness and functional impairment. Functional impairment was considered mild but the level of pain found was
higher than in other studies. Almost half of patients were not
satisfied with the treatment.
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ABSTRACT
BACKGROUND AND OBJECTIVES: The objective of this
review was to study the tools used to measure functioning in
individuals with temporomandibular disorders and verify its
consistency with the model of the International Classification of
Functioning (ICF), Disability and Health.
CONTENTS: Systematic review performed in the databases
Pubmed, PEDro, Scielo, Bireme, Web of Science, Cochrane,
CINAHL, SPORTDiscus and Scopus. Published clinical trials
from 2001 to 2019, in Portuguese, English and Spanish were
included, with one of the outcomes being the evaluation of functioning of people with temporomandibular disorders. For the
evaluation of the quality of the articles, the GRADE Checklist
was used. The questionnaires were analyzed, and their questions
coded according to the domains of the ICF. 425 articles were found and, after screening, 7 of them were included in this research.
In these, 4 different instruments used to evaluate the functioning of people with temporomandibular disorders were found:
Research Diagnostic Criteria for Temporomandibular Disorders,
Mandibular Function Impairment Questionnaire, Pain Disability Index and the 11-point functional impairment scale. The
frequency of ICF’s domains was: body functions (39.8%), body
structure (22.8%), activity (17.7%), health condition (8.86%),
personal factors (6.8%), participation (2.88), environmental factors (1.03%).
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CONCLUSION: The studies related to functioning in the temporomandibular disorder population is still scarce. Moreover, the
instruments used fail to address the domains of the ICF in a homogeneous way, and some do not address the whole conceptual
model, with an emphasis on gathering information about body
functions and structures.
Keywords: International Classification of Functioning, Disability and Health, Temporomandibular joint, Temporomandibular
joint dysfunction syndrome.
RESUMO
JUSTIFICATIVA E OBJETIVOS: O objetivo desta revisão foi
estudar as ferramentas utilizadas para mensuração da funcionalidade em indivíduos com disfunção temporomandibular e verificar sua consistência com o modelo da Classificação Internacional
de Funcionalidade (CIF), Incapacidade e Saúde.
CONTEÚDO: Revisão sistemática realizada nas bases de dados
Pubmed, PEDro, Scielo, Bireme, Web of Science, Cochrane, CINAHL, SPORTDiscus e Scopus. Foram incluídos ensaios clínicos publicados de 2001 a 2019, nos idiomas português, inglês e
espanhol, tendo como um dos desfechos a avaliação da funcionalidade de pessoas com disfunção temporomandibular. Para a avaliação da qualidade dos artigos foi utilizado o Checklist GRADE.
Os questionários foram analisados e suas questões codificadas de
acordo com os domínios da CIF. Foram encontrados 425 artigos, 7 deles foram incluídos nesta pesquisa. Apresentavam 4 diferentes instrumentos para avaliação da funcionalidade de pessoas
com disfunção temporomandibular: Research Diagnostic Criteria
for Temporomandibular Disorders, Mandibular Function Impairment Questionnaire, Pain Disability Index e Escala de comprometimento funcional de 11 pontos. A frequência dos domínios da
CIF foi: função (39,8%), estrutura do corpo (22,8%), atividade
(17,7%), condição de saúde (8,86%), fatores pessoais (6,8%),
participação (2,88), fatores ambientais (1,03%).
CONCLUSÃO: A literatura é limitada sobre estudos sobre a
funcionalidade na população com disfunção temporomandibular. Além disso, os instrumentos utilizados não conseguem abordar os domínios da CIF de uma forma satisfatória, com ênfase na
coleta de informações a respeito de funções e estruturas do corpo.
Descritores: Articulação temporomandibular, Classificação internacional de funcionalidade, Incapacidade e saúde, Síndrome
da disfunção da articulação temporomandibular.
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INTRODUCTION
Orofacial disorders impact health and quality of life (QL), and the
temporomandibular disorder (TMD) is considered the main cause
for orofacial pain1,2. TMD encompasses different functional and
structural conditions which affect the temporomandibular joint
(TMJ), the masticatory muscles and associated structures3. The
prevalence in the population varies from 60 to 70%4. The etiology of TMD is multifactorial and may be related to dental, medical, traumatic, psychosocial or genetic conditions5,6. The main
signs and symptoms are limitations in mandibular movement,
cracklings and clicks, muscle pain in the head and cervical region7.
TMD patients present physical and functional limitations, as well
as psychological discomfort, leading to losses in functioning7,8.
Functioning is considered an important index for measuring the
population’s health, since evaluating information on deaths and
morbidity is not enough to understand the population’s health
condition9,10. The International Classification of Functioning, Disability and Health (ICF) is an instrument proposed by the World
Health Organization (WHO) as an element of standardization/
unification of concepts, bringing the explanatory proposal of a
biopsychosocial model of functioning11, providing a structure that
describes health and its related states12,13. The ICF presents functioning as a result of the positive interaction of its domains, which include health condition, the body functions and structures,
activity, participation, personal and environmental factors, being
disability the antagonist. Functioning is the dynamic combination
of health condition and contextual factors13.
The study of functioning associated to TMD allows for a better
understanding of the patients profile, favoring the planning of
patient-focused interventions in detriment of protocol interventions, centered on processes. The study of publications on this
subject can offer more knowledge on the issue and, at the same
time, make available a critical evaluation of the most cited instruments in the literature, contributing to the process of selecting
the most appropriate instrument for clinical practice or research.
This review’s objective was to study the tools used to measure
functioning in individuals with TMD and verify their consistency with the ICF model.
CONTENTS
Systematic review performed in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta‐Analysis
(PRISMA)14 which sought to answer the following questions:
“What are the instruments used to evaluate the functioning of
people with TMD?” and “Are the utilized instruments in accordance with the ICF’s concepts”?
Search strategy
The searches were carried out independently by two researchers
in the Pubmed, PEDro, Scielo, Bireme, Web of Science, Cochrane, CINAHL, SPORTDiscus and Scopus databases. The
descriptors used were combined by boolean operators as follows:
(Disability OR Functional Performance OR Functioning OR
Impairment) AND (Temporomandibular Joint Disorder OR
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Temporomandibular Joint Disorder Syndrome) in Portuguese,
English and Spanish. The revision protocol was registered on the
PROSPERO platform under number CRD42020138859.
Selection of studies
Duplicate works were excluded. The titles and abstracts were
analyzed independently by two researchers, with the help of a
third one in case of disagreement. After this screening, the texts
were read in their entirety for confirmation.
Eligibility criteria
The clinical trials included were published from 2001, the year
of the ICF’s publication, until September 2019, and studied
patients diagnosed with TMD using the Research Diagnostic
Criteria for Temporomandibular Disorders (RDC/TMD). The
studies also presented the evaluation of functioning of these patients, over 17 years of age, both sexes. Review studies, observational studies, case reports, pilot studies, case series, and studies
that evaluated TMD in conjunction with other diseases were
excluded (Figure 1).
Data extraction and analysis
The data on authors, year of publication, sample composition, objective and scale of functioning were extracted. The studies’ quality
of evidence was assessed by GRADE (Grading of Recommendations Assessment, Development and Evaluation), developed for
providing a universal, transparent, and sensitive system for assessing the quality of evidence and strength of recommendations15.
The methodological quality of the studies was assessed using the
PEDro scale, which is very reliable. The scale consists of 11 items,
the first of which, the eligibility criteria, is not included in the sum
of the scores, therefore, the total ranges from zero to 1016.
The next process consisted in coding the significant contents of
the instruments, according to the ICF’s domains. The codification was performed with the extraction of the concepts from all
the questions and answers of all instruments. After that, they
were classified according to the ICF’s domains, following already
established rules17. The results were compared, and the disagreements resolved by the third researcher. After the classifications
were defined, the concepts were summed up and then divided
by the domains. Next, the percentage of concepts by domains in
each of the questionnaires was made.
The initial search resulted in 425 articles. Of those, 7 were selected according to the criteria (Figure 1).
For the evaluation of functioning in people with TMD, 1 scale and 3 questionnaires were found: RDC/TMD, Mandibular
Function Impairment Questionnaire (MFIQ), Pain Disability
Index (PDI) and the 11-point functional impairment scale.
Only the RDC/TMD was repeated. Of the studies that used this
questionnaire, two made use only of the Axis II (Table 1). The
instruments were codified according to the ICF’s domains (Table
2). The frequency of domains is described in figure 2.
Regarding the quality of evidence according to the GRADE system, the articles varied from high, moderate and low. As for the
methodological quality, the total mean score of the articles by
the PEDro scale was 5.28, varying between high and low quality.

Bireme
(n=21)

Pubmed
(n=29)

PEDro
(n=12)

Web of
Science
(n=18)

Scielo
(n=0)

Cochrane
(n=26)
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CINAHL
(n=10)

SPORTdiscus
(n=2)

Scopus
(n=307)

Articles identified through
database searching (n=425)

Eligibility

Screening

Identification

Instruments that assess functioning in individuals with temporomandibular
disorders and the International Classification of Functioning: systematic review

Articles after duplicates
removed (n=364)

Articles removed (n=61)

Articles after title and
abstract screening (n=54)

Articles removed (n=310)

Full-text screening
(n=54)

Full-text articles excluded:
- Do not present functioning
as an outcome (n=18)
- Are not clinical trials (n=24)
- Pilot study (n=1)
- Do not evaluate TMD (n=3)
- Evaluates TMD associated
with another condition (n=1)

Inclusion

Articles included in
qualitative synthesis (n=7)
Articles included in
qualitative synthesis (n=7)

Figure 1. Article selection’s flowchart

Table 1. General distribution of articles
Authors

n

Objectives

Tatli et al.2

120

Calixtre et
al.22

Instruments

Methodological quality
(PEDro scale)

Quality of evidence
(GRADE)

Compare the effectiveness of treatment RDC/TMD- Axis II
methods for unilateral displacement of the
TMJ disk without reduction.

7

Moderate

61

Determine whether the upper cervical mobi- MFIQ
lization and training of craniocervical flexors
decrease orofacial pain, increase mandibular function and pain thresholds through the
pressure of masticatory muscles, decrease the impact of headache in women with
TMD when compared with no intervention.

8

High

Shedden
Mora et
al.18

58

Evaluate the effectiveness of biofeedback- PDI
-based cognitive-behavioral treatment ver- RDC/TMD
sus dental treatment with occlusal plate.

7

Moderate

Rodrigues
et al.23

40

Evaluate the effects of low power laser RDC/TMD
application in auriculotherapy points on
the physical and emotional aspects of individuals with TMD compared to the occlusal plate.

5

High

Vuckovic et
al.24

23

Evaluate the feasibility and effectiveness of 11-point functioshamanic healing for individuals with TMD. nal
impairment
scale
RDC/TMD

2

Low

Vuckovic et
al.25

23

Evaluate the feasibility and safety of shamanic healing for individuals with TMD.

2

Low

Wolfart et
al.26

34

Evaluate the effect of two shortened dental RDC/TMD
arch treatment options on oral health related QL and RDC/TMD.

6

Low

RDC/TMD - Axis
II

MD = temporomandibular disorder; RDC/TMD= Research Diagnostic Criteria for Temporomandibular Disorders; MFIQ= Mandibular Functional Impairment Questionnaire; PDI= Pain Disability Index; GRADE = Grading of Recommendations Assessment, Development and Evaluation; PEDro scale = Physiotherapy Evidence
Database; QL = Quality of life
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Table 2. Frequency distribution of the ICF’s domains contained in
each instrument
Authors

Instruments

ICF’s domains

Shedden
Mora et al.18
Rodrigues
et al.23
Wolfart S
et al.26
Vuckovic
et al.24

RDC/TMD

Health condition
Function
Body structure
Activity
Participation
Personal factors
Environmental factors
Total

32(11.42)
111(39.65)
76(27.14)
33(11.79)
3(1.08)
21(7.50)
4(1.42)
280(100.00)

n (%)

Tatli et al.2
Vuckovic
et al.25

RDC/TMD–
AXIS II

Health condition
Function
Body structure
Activity
Participation
Personal factors
Total

10(8.62)
58(50.00)
26(22.41)
11(9.49)
2(1.73)
9(7.75)
116(100.00)

Calixtre
et al.22

MFIQ

Health condition
Function
Body structure
Activity
Total

1(4.55)
10(45.45)
1(4.55)
10(45.45)
22(100.00)

Shedden
Mora et al.18

PDI

Function
Body structure
Activity
Participation
Personal factors
Environmental factors
Total

13(20.31)
8(12.50)
30(46.88)
9(14.06)
3(4.68)
1(1.57)
64(100.00)

Vuckovic et
al.24

1 1 - p o i n t Function
f u n c t i o n a l Activity
impairment Total
scale

1(33.33)
2(66.67)
3(100.00)

ICF = International Classification of Functioning, Disability and Health; RDC/
TMD = Research Diagnostic Criteria for Temporomandibular Disorders; MFIQ=
Mandibular Functional Impairment Questionnaire; PDI= Pain Disability Index

Domains of ICF

Health condition

8.86%

Function

39.80%

Body structure

22.80%

Activity
Participation
Personal factors
Environmental factors

17.70%
2.88%
6.80%
1.03%
Percentage

Figure 2. Frequency of ICF’s domains in all instruments selected for
evaluation of functioning in individuals with temporomandibular disorder

Only two studies were indexed in the PEDro database, and the
methodological quality of the others was evaluated by the reviewers (Table 1).
DISCUSSION
There are not many articles about functioning in the TMD population, although the initial searches identified 425 articles,
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only 7 had functioning as a measure of outcome in clinical trials.
This information highlights that the concept of functioning advocated by the WHO is not yet adequately incorporated in the
interventional research of the field.
The RDC/TMD was used to evaluate functioning in 6 studies.
Being the gold standard for TMD classification, this predominance was expected. It’s one of the few tools available in the literature that allows the diagnostic evaluation of the disorder and
related psychosocial conditions. RDC/TMD features a biaxial
approach, allowing the reliable measurement of physical findings in Axis I and evaluation of psychosocial status in Axis II.
In the end, the TMD diagnosis is based on clinical criteria, as
well as classification according to the groups: muscular disorders
(Group 1), disk displacement disorders (Group 2), arthralgia, osteoarthritis, and osteoarthrosis (Group 3)3. The degree of chronic
pain and its impact on functioning can also be evaluated18.
When comparing the concepts present in the instrument with
the ICF, the 7 domains were present, however, the questions are
more focused in body functions and structures. The participation and environmental factors are little explored. When only
the Axis II is used, environmental factors are not addressed. This
would be the instrument that is closest to the WHO’s recommended way of measuring functioning.
MFIQ made it possible to classify individuals into categories of
functional limitation related to TMD: low, moderate and severe.
The instrument presents 17 questions regarding daily activities
with 5 possible answers, ranging from ‘’no difficulty’’ to ‘’very
much difficulty’’. MFIQ is described as having the advantage of
measuring functional limitation related to TMD, unlike other
indexes that specifically evaluate the severity of clinical signs
and symptoms, being seen as an appropriate tool to verify gains
in functional terms after therapeutic interventions18. However,
when comparing this index with the ICF, it’s noticeable that it
approaches basically function and activities, thus, not being able
to completely develop the outcome and produce data related to
the biopsychosocial model.
The PDI is an instrument composed of a self-assessment questionnaire that measures the level of pain-related disability in 7
areas of daily life, assigning values from 0 to 10. This index also
presents the 7 domains of the ICF, but in irregular distribution,
contemplating mainly activity and function.
The 11-point functional impairment scale was also used, which
is a direct question about how individuals rate their functioning
on a scale of 0-10. When coded, it was found that it only contemplates the domains of function and activity, being another
instrument that also failed to contemplate the whole scope proposed by the ICF and, consequently, does not evaluate functioning in its entirety.
It was verified that the instruments are focused on the body function and structure and activity domains, reinforcing the biomedical model. The change towards the biopsychosocial model emphasizes the dynamic and the bidirectional relations between health
condition and personal and environmental factors13. As for the
psychometric properties of the instruments, the Portuguese version of the RDC/TMD Axis II questionnaire was considered consistent (α Cronbach= 0.72), reproducible (Kappa values between

Instruments that assess functioning in individuals with temporomandibular
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0.73-0.91; p<0.01) and valid (p<0.01)19. MFIQ presents good
internal consistency, however, the authors suggest further studies
on different samples of patients with TMD20. PDI has satisfactory values of validity and reliability in the sample of patients with
pain, not being specifically analyzed in individuals with TMD21.
The selected studies presented as main limitations the presence
of risk of bias, such as not blinding the patients in relation to
the treatment, as well as risk of inaccurate results, due to the
small sample number. In that sense, there must be stimulus for
performing and publishing studies with greater methodological
consistency, so that these flaws can be overcome.
As for limitations of the present study, the reduced quantity of
articles must be noted. This fact shows that, even though TMD
has a significant impact on functioning, there are still not enough
studies on this disorder. Another limitation was the fact that the
study did not approach more deeply the psychometric properties
of the instruments since that was not the goal of the review.
Therefore, the recommendation is that, when choosing the instrument to be applied, its psychometric properties, such as stability, internal consistency, equivalence, and validity should be
taken into consideration. The importance of the study is in the
continuous growth in using functioning as an index for evaluating the health condition of the population, and instruments
that measure this outcome more coherently with the concepts
of ICF are needed.

REFERENCES

CONCLUSION

13.

Literature on the subject is limited. Four instruments that
evaluate the functioning in the determined population were
found: RDC/TMD, MFIQ, PDI and the 11-point functional
impairment scale. The instruments showed consistency with the
ICF’s model. The RDC/TMD presented the best results, being
the most recommended and the 11-point functional impairment
scale the least recommended. However, these instruments cannot address the domains satisfactorily and some do not address
all components of the conceptual model, the emphasis being on
body structures and functions.

14.

AUTHORS’ CONTRIBUTIONS
Luana Maria Ramos Mendes
Data Collection, Methodology, Writing - Original preparation,
Writing - Review and Editing
Marina Carvalho Arruda Barreto
Data Collection, Project Management, Methodology, Writing Original preparation, Writing - Review and Editing
Shamyr Sulyvan Castro
Statistical analysis, Project Management, Research, Methodology, Writing - Original preparation, Writing - Review and Editing, Supervision

1.
2.
3.

4.
5.
6.
7.
8.
9.
10.
11.
12.

15.
16.
17.
18.
19.
20.
21.
22.

23.

24.
25.
26.

BrJP. São Paulo, 2021 jan-mar;4(1):63-7

Balik A, Peker K, Ozdemir-Karatas M. Comparisons of measures that evaluate oral and
general health quality of life in patients with temporomandibular disorder and chronic
pain. Cranio. 2019;1-11. [Epub ahead of print].
Tatli U, Benlidayi ME, Ekren O, Salimov F. Comparison of the effectiveness of three
different treatment methods for temporomandibular joint disc displacement without reduction. Int J Oral Maxillofac Surg. 2017;46(5):603-9.
Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Goulet JP, et al. Diagnostic
Criteria for Temporomandibular Disorders (DC/TMD) for Clinical and Research Applications: recommendations of the International RDC/TMD Consortium Network* and
Orofacial Pain Special Interest Group. J Oral Facial Pain Headache. 2014;28(1):6-27.
Ramos MM, González AP, De La Hoz Aizpúrua JL. Dolor orofacial musculoesquelético
(disfunción craneomandibular). RCOE. 2013;18(3):161-5.
Bagis B, Ayaz EA, Turgut S, Durkan R, Özcan M. Gender difference in prevalence of
signs and symptoms of temporomandibular joint disorders: a retrospective study on 243
consecutive patients. Int J Med Sci. 2012;9(7):539-44.
Lopes Pãnos R, Ortiz-Gutiérrez RM, Chana Valero P, Felipe Concepción E. Assessment of
postural control and balance in persons with temporomandibular disorders: a systematic
review. Rehabilitation. 2019;53(1):28-42.
Almoznino G, Goldschleger G, Aviv T, Chweidan H, Yarom N. Oral health-related quality
of life in patients with temporomandibular disorders. J Oralfac Pain. 2015;29(3)2311-41.
Roldán-Barraza C, Janko S, Villanueva J, Araya I, Lauer HC. A systematic review and meta-analysis of usual treatment versus psychosocial interventions in the treatment of myofascial temporomandibular disorder pain. J Oral Facial Pain Headache. 2014;28(3)205-22.
Stucki G, Bickenbach J. Functioning: the third health indicator in the health system and
the key indicator for rehabilitation. Eur J Phys Rehabil Med. 2017;53(1):134-8.
Üstün TB, Chatterji S, Bickenbach J, Kostanjsek N, Schneider M. The International Classification of Functioning, Disability and Health: a new tool for understanding disability
and health. Disabil Rehabil. 2003;25(11-12):565-71.
Garin O, Ayuso-Mateos JL, Almansa J, Nieto M, Chatterji S, Vilagut G, et al. Validation
of the “World Health Organization Disability Assessment Schedule, WHODAS-2” in
patients with chronic diseases. Health Qual Life Outcomes. 2010;8:51.
Farias N, Buchalla CM. A classificação internacional de funcionalidade, incapacidade e
saúde da organização mundial da saúde: conceitos, usos e perspectivas. Rev Bras Epidemiol. 2005;8(2):187-93.
Fontes AP, Fernandes AA, Botelho MA. Funcionalidade e Incapacidade: aspesctos conceptuais, estruturais e de aplicação da Classificação Internacional de Funcionalidade, Incapacidade e Saúde (CIF). Rev Port Saude Publica. 2010; 28(2):171-.
Prisma Group. Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. Plos Med.2009; 6(7):e1000097.
Galvao TF, Pereira MG. Avaliação da qualidade da evidência de revisões sistemáticas. Epidemiol Serv Saúde.2015; 24(1):173-175.
Maher GC, Sherrington C, Herbert RD, Moseley AN, Elkins M. Reliability of the PEDro
scale for rating quality of randomized controlled trials. Phys Ther. 2003;83(8):713-21.
Cieza A, Fayed N, Bickenbach J, Prodinger B. Refinements of the ICF Linking Rules to
strengthen their potential for establishing comparability of health information. Disabil
Rehabil. 2019;41(5):574-83.
Shedden Mora MC, Weber D, Neff A, Rief W. Biofeedback-based cognitive-behavioral
treatment compared with occlusal splint for temporomandibular disorder: a randomized
controlled trial. Clin J Pain. 2013;29(12):1057-65.
de Lucena LB, Kosminsky M, da Costa LJ, de Góes PS. Validation of the Portuguese
version of the RDC/TMD Axis II questionnaire. Braz Oral Res. 2006;20(4):312-7.
Chaves TC, Oliveira AS De, Grossi DB. Principais instrumentos para avaliação da disfunção temporomandibular, parte I: índices e questionários; uma contribuição para a prática
clínica e de pesquisa. Fisioter Pesqui. 2008;15(1):92-100.
Tait RC, Chibnall JT, Krause S. The Pain Disability Index: psychometric properties. Pain.
1990;40(2):171-82.
Calixtre LB, Oliveira AB, de Sena Rosa LR, Armijo-Olivo S, Visscher CM, Alburquerque-Sendín F. Effectiveness of mobilisation of the upper cervical region and craniocervical flexor training on orofacial pain, mandibular function and headache in women with TMD.
A randomised, controlled trial. J Oral Rehabil. 2019;46(2):109-19.
Rodrigues MDF, Rodrigues ML, Bueno KS, Aroca JP, Camilotti V, Busato MCA, et al.
Effects of low-power laser auriculotherapy on the physical and emotional aspects in patients with temporomandibular disorders: a blind, randomized, controlled clinical trial.
Complement Ther Med. 2019;42:340-6.
Vuckovic NH, Williams LA, Schneider J, Ramirez M, Gullion CM. Long-term outcomes
of shamanic treatment for temporomandibular joint disorders. Perm J. 2012;16(2):28-35.
Vuckovic NH, Gullion CM, Williams LA, Ramirez M, Schneider J. Feasibility and short-term outcomes of a shamanic treatment for temporomandibular joint disorders. Altern
Ther Health Med. 2007;13(6):18-29.
Wolfart S, Heydecke G, Luthardt RG, Marré B, Freesmeyer WB, Stark H, et al. Effects
of prosthetic treatment for shortened dental arches on oral health-related quality of life,
self-reports of pain and jaw disability: results from the pilot-phase of a randomized multicentre trial. J Oral Rehabil. 2005;32(11):815-22.

67

REVIEW ARTICLE

BrJP. São Paulo, 2021 jan-mar;4(1):68-71

The effects of acupuncture in fibromyalgia: integrative review
Efeitos da acupuntura na fibromialgia: revisão integrativa
Heloísa Salvador dos Santos Pereira1, Mariangela da Silva Nunes1, Caíque Jordan Nunes Ribeiro1, Maria do Carmo de
Oliveira Ribeiro1

DOI 10.5935/2595-0118.20210010

ABSTRACT
BACKGROUND AND OBJECTIVES: Fibromyalgia is a disease that causes constant musculoskeletal pain with an overall
increased sensibility, with the possibility of hyperalgesia and/
or allodynia, fatigue and sleep perturbation, as well as cognitive
issues. Pharmacologic treatments are often not enough to relieve pain, causing patients to opt for alternative therapies such as
acupuncture due to its good tolerance and low risk of adverse
effects. The objective was to carry out an integrative review of
acupuncture uses in the analgesia of patients with fibromyalgia.
CONTENTS: The integrative review surveyed four databases
(Scopus, PubMed, CINAHL and Bireme) with the following
keywords: “analgesia”, “acupuncture”, and “fibromyalgia” collectively through the AND Boolean operator, including publications from January 2009 to December 2019. From the results of
this query, eight articles were chosen.
CONCLUSION: Studies suggest that acupuncture is effective
for the treatment of pain in patients with fibromyalgia, with improved quality of life and positive interference in sleep.
Keywords: Acupuncture, Analgesia, Chronic Pain, Fibromyalgia, Pain management.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A fibromialgia causa dor
musculoesquelética constante e sensibilidade generalizada, com
presença de hiperalgesia e/ou alodínia, fadiga, distúrbios de sono
e problemas cognitivos. Muitas vezes o tratamento farmacológico não é suficiente para aliviar a dor e os pacientes optam por

Heloísa Salvador dos Santos Pereira – https://orcid.org/0000-0003-4006-4319;
Mariangela da Silva Nunes – https://orcid.org/0000-0003-0693-5790;
Caíque Jordan Nunes Ribeiro – https://orcid.org/0000-0001-9767-3938;
Maria do Carmo de Oliveira Ribeiro – https://orcid.org/0000-0003-4719-3893.
1. Federal University of Sergipe, Nursing Department, Aracaju, SE, Brazil
Submitted on April 30, 2020.
Accepted for publication on January 18, 2021.
Conflict of interests: none – Sponsoring sources: none.
Correspondence to:
Heloísa Salvador dos Santos Pereira
Rua José Araújo Neto, Bloco C1, apto 302, Conjunto Orlando Dantas – Bairro São Conrado
49042-250 Aracaju, SE, Brasil.
E-mail: heloisa.salvadorufs2012@gmail.com
© Sociedade Brasileira para o Estudo da Dor

68

terapias integrativas como a acupuntura em razão da boa tolerância e baixo risco de efeitos adversos. O objetivo foi realizar uma
revisão integrativa sobre o uso da acupuntura na analgesia em
pacientes com fibromialgia.
CONTEÚDO: Foi realizada revisão integrativa em quatro bases
de dados (Scopus, Pubmed, CINAHL e Bireme) com uso dos
descritores “analgesia”, “acupuncture” e “fibromyalgia” unidos pelo
operador booleano AND, com a inclusão de publicações de janeiro de 2009 a dezembro de 2019. Após a leitura e análise, sete
artigos foram selecionados.
CONCLUSÃO: Os estudos sugerem que a acupuntura seja eficaz
para o tratamento da dor em pacientes com fibromialgia, com melhora na qualidade de vida e interferência positiva no sono.
Descritores: Acupuntura, Analgesia, Dor Crônica, Fibromialgia,
Manejo da dor.
INTRODUCTION
Fibromyalgia (FM) is an idiopathic syndrome characterized by
chronic musculoskeletal pain and generalized sensitivity, in addition to fatigue, sleep disorders, morning stiffness, paresthesias
of the extremities, subjective sensation of edema and cognitive
disorders. Depression, anxiety, chronic fatigue syndrome, myofascial syndrome, digestive problems such as irritable bowel syndrome and gastroesophageal reflux disease, non-specific urethral
syndrome, migraine or tension headaches, pelvic pain and temporomandibular dysfunction may also occur1,2.
Pain can be accentuated with cold, humidity and emotional disturbances, contributing to suffering and worsening the patients’
quality of life3. In the USA and Europe the prevalence is up to
5% of the population and has reached more than 10% of attendances in rheumatologic clinics. In Brazil, the prevalence reaches
up to 2.5%, especially in women between 35 and 44 years old4.
Pain in FM can be perceived in different manners and be modified by the emotional state. Hyperalgesia and/or allodynia due
to the low threshold in pain perception, possibly by central or
neuropathic pain amplification. The lack of consensus on the
etiology of FM hinders treatment and pain control of pharmacological and non-pharmacological therapies2,5.
Acupuncture produces a central analgesic effect, particularly on
the thalamus, which plays an important role in the processing
of sensitive information. Furthermore, it releases endorphins in
the brain that belong to the group of opioids that integrate the
natural pain suppression mechanism6.
The objective was to perform an integrative review of the use of
acupuncture for analgesia in patients with FM.
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CONTENTS
An integrative review that sought to answer the following question: what are the evidences on the effectiveness of acupuncture as a non-pharmacological method for pain relief in patients
with FM?
The Cooper method was used with the following steps: problem
formulation, data collection, data evaluation, analysis and interpretation, and public presentation7. Searches were made in Scopus, Pubmed, CINAHL and Bireme databases, using the controlled keywords “analgesia”, “acupuncture” and “fibromyalgia”,
with the addition of the Boolean operator AND.
Inclusion criteria were manuscripts published from January
2009 to December 2019, with full text available, in English,
Spanish or Portuguese and which investigated the analgesic efficacy of acupuncture in FM patients. Researches involving minors under 18 years old, performed with animal models, case
and series studies, editorials, letters to the editor, comments,
experience reports and narrative, integrative and systematic reviews were excluded.
A total of 194 articles were found, of which 110 had a full available
text, 11 were excluded for duplicity, totaling 99. Initially 22 articles were selected by the titles and then 19 by the abstract. Finally,
seven articles were selected by reading the full text (Figure 1).
The articles included in the final analysis were presented in table
1. They were classified according to the levels of evidence of the
Oxford Centre for Evidence-Based Medicine (OCEBM) 2011,
which evaluates articles at levels one to five, the first level being
the most relevant8. Next, a critical analysis of the results was performed through the descriptive synthesis of the studies.

Database search (n=194)
CINAHL (n=78)
Bireme (n=17)
PubMed (n=15)
Scopus (n=84)

Studies with
full-text available
(n=110)
Duplicates excluded
(n=11)
Titles screened
(n=99)
Titles excluded
(n=77)
Abstracts screened
(n=22)
Abstracts excluded
(n=3)
Articles read in full
(n=19)
Articles excluded after
reading in full (n=12)
Articles selected for
the review (n=7)

Figure 1. Flowchart of identification and selection of articles

Table 1. Description of included articles
Authors

Evidence
level

Research Objectives
type

Sample

Results

Yüksel
et al.9

1

RCT

To evaluate the effects of acupuncture and transcutaneous electrical nerve stimulation (TENS) on the quantitative evaluation of alterations in
electroencephalography (qEEG) and
to evaluate its therapeutic effects in
patients with FM.

n=42 patients with FM Application of TENS and acupuncture
(n=21 for TENS and seems to be beneficial for FM patients.
n=21 for acupuncture)
and n=21 healthy patients

Harris
et al.10

1

RCT

To compare the short and long term n=20 patients with FM
effects of traditional chinese acupuncture (TCA) treatment versus false acupuncture (FA) treatment.

Acupuncture evoked short-term increases in the binding potential to MOR,
in several regions of pain and sensory
processing, including the cincture (dorsal and subgenital), insula, caudate nucleus, thalamus and amygdala. It also
evoked in long term the binding potential to MOR in some of the same structures, including the cingulate (dorsal
and perigenual), caudate and amygdala. The short and long term effects were
absent in the false group, in which small
reductions were observed, an effect
more consistent with previous studies
with placebo PET. Long-term increases
in the MOR BP after TCA were also associated with greater reductions in clinical pain.
Continue...
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Table 1. Description of included articles – continuation
Authors

Evidence
level

Research Objectives
type

Sample

Results

Vas et
al.11

1

RCT

To evaluate the effectiveness of an
individualized acupuncture protocol
for patients with FM.

n=164
FM

with

Individualized acupuncture treatment in
patients with primary care FM has shown
to be effective in relieving pain compared
to placebo. The effect persisted for one
year, and the adverse effects were mild
and infrequent. The use of individualized
acupuncture in patients with FM is recommended.

Ugurlu
et al.12

1

RCT

To determine and compare the effec- n=50 female patients
tiveness of real acupuncture with fal- with FM
se acupuncture in the FM treatment.

Acupuncture significantly improved the
pain and symptoms of FM. Although the
simulated effect is important, the actual
treatment with acupuncture seems to be
effective in treating FM.

Stival et
al.13

1

RCT

To evaluate the effectiveness of acu- n=36 patients with FM Acupuncture, carried out in the molds
puncture in the treatment of FM,
of Traditional Chinese Medicine (TCM),
considering the immediate responresults in immediate pain reduction in
se of the visual analog scale (VAS)
patients with FM when compared to sifor pain assessment as the primary
mulated acupuncture.
outcome.

Zucker
et al. 14

1

RCT

To verify if sensitivity to pressure pain n=114 (59 verum and
would result in a different classifica- 55 sham/simulated)
tion of treatment response to verum
and simulated acupuncture in FM
patients.

The effectiveness of acupuncture in FM
may be underestimated and a more personalized treatment for FM may also be
possible.

Karatay
et al.15

1

RCT

To evaluate the effects of acupuncture treatment on the serotonin and P
substance (PS) serum levels, as well
as on clinical parameters in patients
with FM.

Acupuncture, unlike simulated or placebo acupuncture, can improve long-term clinical outcomes and pain neuromediator values. Changes in serotonin serum and PS levels may explain
the mechanisms of acupuncture in the
treatment of FM.

patients

n=75 females randomized in three groups:
real acupuncture (AcG),
simulated acupuncture
(ShG) and simulated
acupuncture (SiG)

RCT = randomized clinical trials.

Seven articles in English were found, all randomized clinical
trials (RCTs), and were classified at level one based on the
OCEBM.
In this study, seven RCTs compared acupuncture (verum)
with placebo (sham) and proved that the former presents
more positive results for reducing pain in patients with FM1015
. The sham technique is a placebo control in which some researchers used devices such as a simulated needle, which may
be smaller than the true technical needle, which may exert a
similar effect to acupuncture or may even simulate needling
or use superficial needles in non-acupuncture points or inadequate acupuncture points according to TCM. It’s common
to blindfold the patients or separate them so that they do not
know which therapy is being applied. In the verum technique,
the needles are applied to the tender points according to what
is established by TCM15.
The number of patients who received the verum technique ranged from 20 to 82, while the number of patients who received
treatment in tender points ranged from 6 to 18. The sessions
were from 1 to 12, lasting between 20 and 30 minutes. Although
the sample was small, statistical analyses of the seven studies revealed that acupuncture provided significant decrease in pain
scores according to the scales used, both for long and short term,
even with few sessions of up to 30 minutes.
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Acupuncture showed, in the short term, an increase in the binding potential to endogenous opioid antinociceptive systems
and μ-opioid receptors (MORs), in several locations of pain and
sensory processing, as well as performed, in the long term, the
MOR binding potential in some of the same brain structures10.
It may have an effect on neuromediators, such as serotonin and
substance P, which may explain the beneficial effects that exist in
patients with FM16.
Moreover, it was possible to observe that the immediate and
long-term effects are not limited to pain reduction, but also
reduction of symptoms such as insomnia and depression, as
well as improved well-being. One of the studies revealed that
acupuncture was more effective and with fewer adverse effects
than drugs commonly used for the treatment of FM, such as
pregabalin and duloxetine, and that the beneficial effect persisted for up to one year11.
This research is similar to studies pointing out that acupuncture
treatment is effective in relieving pain in FM patients in terms
of quality of life and FM impact questionnaire, improving other
symptoms such as fatigue and anxiety22,23. In that sense, the belief is that acupuncture acts, in addition to the improvement of
pain, on the well-being, productivity, mood and other aspects
of daily life. In addition, acupuncture has been standing out for
offering fast and effective treatment, with mild side effects, such

The effects of acupuncture in fibromyalgia: integrative review

as discomfort and bruising at the needle insertion spots, being
basically painless10-15.
Non-pharmacological methods for pain relief, such as TENS,
physical exercises, cognitive-behavioral therapy, diet, nutritional supplements, and phytotherapy9,17 have been recommended for the management of FM. Acupuncture stands out for
being less costly and easier to apply when compared to traditional treatment, since the latter involves the participation
of several specialists, the application of many exams and the
use of drugs that are often expensive and have various adverse
effects18-20. New studies with high methodological quality and
a larger and more significant sample that compare sham and
verum acupuncture are needed, since there are some differences
regarding its effectiveness21.
This study shows that acupuncture can be used in a wide variety of patients, especially in primary care, with effects that
go beyond analgesia. It can reduce outpatient clinic and hospital stays caused by pain crises in these patients11,18,20. Acupuncture is inexpensive, effective, and can be used in several
health services since it can promote pain relief and, therefore,
improve the patients’ quality of life and daily activities. The
challenge is to expand access to this practice, especially for
patients suffering from painful symptoms and to create a protocol for its combined or individualized use in the treatment
of FM.
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Prevalência da disfunção temporomandibular em atletas: revisão integrativa
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ABSTRACT
BACKGROUND AND OBJECTIVES: Temporomandibular
disorder is considered to be a set of clinical manifestations that
affect the masticatory muscles, the temporomandibular joint and
adjacent structures, whose signs and symptoms can negatively
impact the quality of life of their patients. A population group
in which the prevalence of temporomandibular disorder has increased in recent years is that of athletes. The aim of the present
study was to conduct an integrative literature review to verify the
prevalence of temporomandibular disorders in athletes, as well as
factors related to their predisposition.
CONTENTS: The searches were performed in the Medline, LILACS and Scielo databases, using the descriptors “temporomandibular
joint”, “athletic injuries” and “temporomandibular disease”. Inclusion criteria were researches derived from primary data regardless of
design, which was the target audience of athletes and that addressed
the presence of temporomandibular joint or muscle dysfunction.
Ten studies were selected and included in the review. The results
obtained with the analysis of these articles showed that athletes are
subject to temporomandibular disorders not only due to injuries
suffered during competitions, but also due to factors associated with
stress and the use of specific devices for sports practice.
CONCLUSION: The occurrence of temporomandibular disorders is common among athletes, but can be avoided with the
use of preventive measures and conservative treatments. Dental
monitoring is essential for these professionals to perform well,
preventing the occurrence of temporomandibular disorders or
treating them when they occur.
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RESUMO
JUSTIFICATIVA E OBJETIVOS: A disfunção temporomandibular é considerada um conjunto de alterações que acometem
os músculos mastigatórios, articulação temporomandibular e estruturas adjacentes, os quais podem impactar negativamente na
qualidade de vida dos seus portadores. Um grupo populacional
no qual a prevalência de disfunção temporomandibular tem aumentado nos últimos anos é o de atletas. Assim, o objetivo do
presente estudo foi realizar uma revisão integrativa da literatura
a fim de verificar a prevalência das disfunções temporomandibulares em atletas, bem como os fatores relacionados a sua predisposição.
CONTEÚDO: As buscas foram realizadas nas bases de dados
Medline, LILACS e Scielo, utilizando os descritores “temporomandibular joint”, “athletic injuries” e “temporomandibular
disease”. Os critérios de inclusão foram pesquisas oriundas de
dados primários com qualquer delineamento; tendo como público-alvo os atletas e que abordassem a presença de disfunção
temporomandibular articular ou muscular. Foram selecionados
10 estudos que foram incluídos nesta revisão. Os resultados obtidos com as análises dos artigos evidenciaram que atletas estão
sujeitos às disfunções temporomandibulares não somente pelas
lesões sofridas durante as competições, mas também por fatores
associados ao estresse e ao uso de dispositivos específicos da prática desportiva.
CONCLUSÃO: A ocorrência de disfunções temporomandibulares é comum entre atletas, mas elas podem ser evitadas com a
utilização de medidas preventivas e tratamentos conservadores.
O acompanhamento odontológico é fundamental para prevenir
ou tratar a disfunção temporomandibular.
Descritores: Atletas, Bruxismo, Saúde bucal, Síndrome da disfunção da articulação temporomandibular.
INTRODUCTION
With the growing need to reach ever higher levels of physical
performance, during sports tournaments athletes are required to
undergo ever more intense training in order to prepare them to
compete without risk or decrease in their physical performance1.
In that context, oral health conditions have gained remarkable
relevance in recent years.
Craniofacial problems such as mouth breathing, temporomandibular joint disorders (TMJ), periodontal disease, malocclusion
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CONTENTS

Identification

Articles identified
through database
searching n=86

Selection

Articles removed n=76

Eligibility

An integrative review was carried out with the objective of identifying the existing works in the national and international scientific literature on the subject of “temporomandibular dysfunction in athletes”. With no filters for period of time, searches were
made in the Pubmed, LILACS and Scielo databases during the
months of August and September 2019. For the search strategy,
the following Descriptors in Health Sciences (DeCS) were used:
“temporomandibular dysfunction”, “athletic injuries” and “temporomandibular joint”.
The titles and abstracts of the articles found were read by two
researchers independently. The inclusion criteria were primary
data research, regardless of design, targeting athletes and that
approached the presence of articular or muscular TMD (Figure
1). The exclusion criteria were literature reviews and the presence
of TMD associated comorbidities. At the end of the categorization and analysis of the studies, the interpretation of the results
was carried out, whose synthesis is presented in table 1.

Full-text articles
evaluated according
to the eligibility
criteria n=10

Inclusion

and dental losses may influence the athlete’s guiding triad: nutrition, training and rest. The imbalance in these three items can
result in low performance or even in the athlete’s distancing from
training and competitions1.
Temporomandibular dysfunction (TMD) is a generic term that
includes numerous clinical issues that affect the masticatory
muscles, the TMJ and associated structures. This set of alterations has a multifactorial etiology and can cause pre-auricular
pain and in the masticatory muscles, limitations or deviations
during mandibular movement, noises during chewing, joint
edema, as well as the combination of them2-4. The prevalence of
TMD in the adult population is about 10 to 15% and 4 to 7% in
adolescents5,6. More current data from an orofacial pain control
service showed that 84% of patients reported the presence of
tension in the temporomandibular region and 48% present daily
pain in this region7.
As for athletes, the prevalence of TMD may vary according to
the type of sport practiced and the intensity and frequency of
training8. Authors9 demonstrated that changes in TMJ position
can modify the synchronization of head and jaw muscles with
muscles from other places in the body, triggering postural changes in body balance and physical performance.
Specifically regarding sports, it’s suggested that boxers, due to
practicing a sport of high level physical and psychological effort,
are more likely to develop TMD due to the numerous traumas
in the face region10. Other studies report that, during the practice of extreme sports, there is more risk for establishing TMJ
alterations11,12.
Moreover, another study demonstrated that the posture of softball
athletes can influence the growth of TMD incidence due to the
increase in the electrical activity of the masseter, the main muscle
involved in the process of mandibular elevation13. Some authors
indicate the presence of limited mouth opening and pain on palpation of the mandibular lifting muscles in adolescent competitors, which may influence their performance14. The prevalence of
TMD in divers is close to 20% due to the barotrauma15.
Starting from the premise that TMD is present in a large part of
the population, that athletes are considered a population group
exposed to risk factors for TMD and that it was not found in the
literature, until the present moment, no study that synthesizes
the evidences related to the subject, the objective of the present
study was to carry out an integrative review with the aim of verifying the prevalence of TMD in athletes, as well as the factors
related to their predisposition.
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Articles included
in qualitative
synthesis n=10

Full-text articles
excluded, with
reason n=0

Figure 1. Study selection flowchart

Tabela 1. Relação dos estudos, segundo autores/país/ano, metodologia/amostra, resultados e conclusão
Authors/country

Methodology/sample

Results/conclusion

Hobson16
Scotland

Cross-sectional, descriptive study.
Sample: 74 divers (62 males and 12 females).
Objective: To verify the impact of the diving mask in relation
to the signs and symptoms of TMD in divers

Results indicated that the use of the diving mask can contribute negatively in cases of TMD.
The discomfort during the use of the mask was considered
as predictor for the presence of muscular alteration.

Persson and
Kiliaridis17
Sweden

Cross-sectional, descriptive study.
Sample: 26 male fighters and 26 male non-fighters (control).
Objective: to examine the prevalence of dental problems,
TMD and dental caries.

The fighters presented more severe and frequent dental alterations, mostly located in the anterior region of the maxilla
when compared to the controls.
No statistical differences in the prevalence of caries or TMD
between groups were identified.
Continue...
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Table 1. List of studies, according to authors/country/year, methodology/sample, results and conclusion – continuation
Authors/country

Methodology/sample

Results/conclusion

Aldridge and
Fenlon18
United Kingdom

Cross-sectional, descriptive study.
Sample: 63 divers (42 males and 21 females).
Objective: To investigate the prevalence of TMD.

The prevalence of TMD among divers was 47.6%. When the values
of TMD of hot water and cold water were analyzed separately, the
prevalence of TMD was higher in the latter.

Jagger et al.19
United Kingdom

Cross-sectional, descriptive study.
Sample: 200 divers.
Objective: to evaluate oral complications associated
with diving, such as TMD and dental fractures.

The prevalence of orofacial pain was 44%, proving to be a common alteration in divers.

Weiler et al.20
Brazil

Cross-sectional, descriptive study.
Sample: 46 basketball players, male adolescents and
41 non-athletes of the control group.
Objective: To compare the prevalence of TMD signs and
symptoms, as well as examine the association between
TMD signs and symptoms at different Tanner stages.

There was no significant difference between athletes and nonathletes in relation to TMD signs or symptoms.
When comparing adolescents who presented at least one TMD
symptom in the different Tanner stage subgroups, no statistically
significant differences was found.

Weiler et al.21
Brazil

Cross-sectional, descriptive study.
Sample: 89 adolescent female basketball players and
72 teenage non-athletes (control).
Objective: To compare the prevalence of TMD signs
and symptoms, as well as to examine the association
between TMD signs and symptoms in this population
at different Tanner stages.

There was no significant difference between athletes and nonathletes in relation to the presence of TMD.
When comparing adolescents who presented TMD symptoms between the different subgroups of the Tanner stages, no statistically
significant differences were found.

MendozaPuente et al.22
Spain

Case control study.
Sample: 18 boxers and 20 handball players.
Objective: to evaluate differences in the incidence of
headache, trigeminal nerve mechanosensitivity and
TMD among athletes of different modalities.

The comparison between groups found significant differences in
all outcome measures (p<0.05) relative to the face region, with
worse results in the boxers group.

Lobbezoo
et al.23
Holand

Cross-sectional, descriptive study.
Sample: 536 divers without TMD signs or symptoms
before the start of the diving practice.
Objective: to determine predictors for the development
of TMD complaints in divers.

44.1% of divers reported pain associated with TMD. Tightness
and biting, as well as a lower position of the diving mask are predictors for the presence of pain in this population. Diving in cold
water proved to be a protection factor for pain in the TMJ.

Bonotto et al.24
Brazil

Cross-sectional, descriptive study.
Sample: professional karate practitioners (group I; n =
24), amateur karate practitioners (group II; n = 17), high
performance mixed martial arts fighters (group III; n =
13) and non-athletes (group IV; n = 28).
Objective: to investigate the prevalence of TMD in high
performance athletes and to compare it with the prevalence in amateur athletes and non-athletes.

The prevalence of TMD in groups I (54.2%; p=0.003) and III (61.5%;
p=0.002) was significantly higher than in group IV (14.3%).
The prevalence in group II was similar to group IV, (p>0.05).
Disc displacement diagnosis was identified more frequently in
groups I (45.8%; p=0.013) and III (38.5%; p=0.012) than in group
IV (7.1%).
Chronic pain associated with TMD had low intensity and in none of
the groups was disabling.

Bonotto et al.25
Brazil

Cross-sectional, descriptive study.
Sample: 30 rugby players (group I) and 28 non-athletes
(group II).
Objective: to determine the prevalence of TMD in rugby players.

The prevalence of TMD was higher in group I (53.3%) when compared to group II (14.3%), as well as myofascial pain (40% and
7.1%, respectively).
Diagnosis of disc displacement and tooth tightening were also
higher in group I compared to group II.

The main causes for the exclusion of articles are: the presence of
review studies (9), studies that did not evaluate the prevalence
of TMD (30) and studies whose results did not fit within the
research question of the present study (36).
DISCUSSION
Orofacial and dental traumas remain a common problem for
those involved in group sports. All present some risk of orofacial
injury, but those with more physical contact are more predisposed to such events. Common dental injuries in sports include
fractures, intrusion, extrusion, dental avulsion and dislocation
of the TMJ26.
The prevalence of TMD is high in certain sport practices, especially those that generate impacts on the face and at the
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TMJ region, as well as those that require the use of devices
that can alter the functional position of the stomatognathic
system16-26. Therefore, the need for multidisciplinary monitoring of athletes is evident, with the indispensable presence of
the dentist27.
Female athletes, although capable of competing in the same
manner as males, have anatomical and physiological variations
that make them prone to a higher risk of injuries28. Some of the
studies evaluated reported a higher prevalence of TMD in women when compared to male athletes. This difference can also be
observed in population studies. The prevalence of TMD was five
times higher in women when compared to men according to a
study that evaluated 748 individuals29.
The presence of pain was also greater in females. This difference may be associated with the presence of important hormonal

Prevalence of temporomandibular dysfunction
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changes in women22. Another possible explanation is the anatomical differences between the sexes related to mandibular angulation and masticatory muscle insertion20,21.
Special attention has been given to divers, especially regarding
the use of the diving mask. Tightening and biting, in addition
to the lower position of the diving mask, have been reported as
predisposing factors for the appearance of TMD18,23. A study30
demonstrated that TMD symptoms related to diving include
pain and fatigue in the TMJ and masticatory muscles, crackling
or clicking of the TMJ, headache and tinnitus.
Another matter pointed out in some works as a factor related
to TMD in divers is the water temperature. It is known that
cold water has a beneficial action in cases of rapid post-exercise recovery, and is widely used in sports medicine19. However, evidence shows that warm water has a better effect in cases
of TMD, since diving in cold water can cause a high level of
mandibular stiffness, resulting in greater TMJ activity14. However, there is still no consensus on the temperature of water for
aquatic sports and its influence on the TMD scenarios. Further
studies on this subject should be conducted in order to elucidate this issue.
Sports activities, especially competitive ones, influence emotions in a strong way and can be seen as powerful stress factors. The relationship established between anxiety or stress
and TMD can be explained by the elevation of the contraction of the masticatory muscles, initiating a process of muscular hyperactivity31. Thus, the establishment of diagnosis and
therapy in the initial periods of the sports life seems to be
indicated, and the establishment of individual protocols for
each athlete, contributing to the improvement of his/her performance is important.
As for the use of mouth protectors, a study32 showed that in individuals with anterior disc displacement, the use of these devices
is not advised due to the worsening of the association between
the mandibular head and the articular disc.
Existing studies are biased due to the method of diagnosing
TMD, as is the case of a research that uses self-assessment to
establish the diagnosis, which may influence the results. Therefore, better quality studies are necessary so that predictors, early
prevention and treatment protocols are established in order to
prevent the development and worsening of TMD.
CONCLUSION
The occurrence of TMD is common among athletes. In some
cases, these dysfunctions can be avoided with the adoption of
preventive measures and conservative treatments, and dental follow-up is essential to prevent or treat TMD.
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Neuropathic pain screening for diabetes mellitus: a conceptual
analysis
Rastreamento de dor neuropática para diabetes mellitus: uma análise conceitual
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: The assessment and
early diagnosis of neuropathic pain associated to Peripheral
Diabetic Neuropathy has been a challenge in clinical practice,
requiring the systematization of risk tracking through the identification of specific instruments to guide treatment. The objective
of this study was to identify specific instruments for tracking
neuropathic pain and Peripheral Diabetic Neuropathy in order
to build a protocol.
CONTENTS: Integrative review using the indexed databases
Scielo, Cochrane and Pubmed between 2007 and 2020, identifying the most used validated instruments in high predictive
value for tracking Peripheral Diabetic Neuropathy and neuropathic pain, building a specific protocol directing clinical treatment. 44 selected articles pointed out 14 different instruments
for screening of Peripheral Diabetic Neuropathy and neuropathic pain, most prevalent being: the Screening Instrument for
Assessment of Peripheral Diabetic Neuropathy (MNSI), Leeds
Assessment of Neuropathic Symptoms and Signs (LANSS) and
Douleur Neuropathique (DN4) for clinical assessment of neuropathic pain and Brief Pain Inventory (BPI) for numerical pain
assessment, highlighted by their predictive values above 80%.
CONCLUSION: Such instruments enable the development of
a neuropathic pain screening protocol that will assist in the early
diagnosis of this complication in Diabetes, directing clinical and
physiotherapeutic treatment.
Keywords: Diabetes mellitus, Diabetic neuropathies, Pain measurement, Physical therapy specialty.

JUSTIFICATIVA E OBJETIVOS: A avaliação e o diagnóstico
precoce da dor neuropática associada à neuropatia diabética periférica tem sido um desafio na prática clínica, sendo necessária a
sistematização de um rastreamento de risco por meio da identificação de instrumentos específicos que direcionem o tratamento.
O objetivo deste estudo foi identificar instrumentos específicos
para rastreamento da dor neuropática e Neuropatia Diabética Periférica para construção de um protocolo.
CONTEÚDO: Revisão integrativa utilizando as bases de dados
indexadas Scielo, Cochrane e Pubmed entre 2007 e 2020, identificando os instrumentos validados mais utilizados com alto valor
preditivo para rastreamento da Neuropatia Diabética Periférica
e dor neuropática, construindo um protocolo específico direcionando o tratamento clínico. Quarenta e quatro artigos selecionados apontaram 14 diferentes instrumentos para o rastreamento
da Neuropatia Diabética Periférica e dor neuropática, entre os
mais prevalentes: o Instrumento de Rastreio para classificação
da Neuropatia Diabética Periférica (MNSI), Leeds Assessment of
Neuropathic Symptoms and Signs (LANSS) e Douleur Neuropathique (DN4) para avaliação clínica da dor neuropática e Brief Pain
Inventory (BPI) para avaliação numérica da dor, destacados por
seus valores preditivos acima de 80%.
CONCLUSÃO: Tais instrumentos possibilitaram o desenvolvimento de um protocolo de rastreamento da dor neuropática que
auxiliará no diagnóstico precoce desta complicação na diabetes,
direcionando o tratamento clínico e fisioterapêutico.
Descritores: Diabetes mellitus, Fisioterapia, Medição da dor,
Neuropatia diabética.
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Diabetes Mellitus (DM) is a relevant public health problem in
Brazil and worldwide due to the magnitude of the number of individuals affected with type 2 DM (DM2), which corresponds to
90 to 95% of those affected by the disease. In Brazil, the estimated
prevalence of DM2 in the population is 8 to 9% in the 20 to 79
age group1-3, with the highest rates in the country’s Capitals. According to the IDF-Atlas of Diabetes International, in 20174, the
projection of Brazilians with DM for 2045 will be 42 million, that
is, 15% of the Brazilian population will develop DM1-6.
DM is a chronic disease characterized by a metabolic disorder presenting several clinical manifestations caused by defects in the action
of insulin and consequent uncontrolled glycemia, thus, the increase
in serum glycemic concentration can cause numerous changes in the
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different systems of the human organism, including the peripheral
nervous system1,5,6. The long-term degeneration of sensory fibers in
the axons determines the clinical alteration named Diabetic Neuropathy (DN), whose most common and prevalent form is Distal
Symmetric Polyneuropathy (DSP) affecting 17% of people with
over five years of diagnosis of DM and 42 to 65% after 10 years of
illness. Neuropathic pain associated with DM has a prevalence of
approximately 20% among people who have already developed Peripheral Diabetic Neuropathy (PDN), resulting from the degeneration of fine sensitive fibers of type A-Delta and C caused by chronic
hyperglycemia, oxidative stress and inflammation7-10.
In addition to neuropathic pain, alterations in sensitivity, balance, decreased mobility, muscle strength, irritability, depression,
anxiety and changes in sleep quality are clinically associated with
DSP; a set of symptoms that causes loss of productivity over the
course of daily and professional activities over time, resulting in
damage to sociability and quality of life11-14.
The screening for the diagnosis of DN and neuropathic pain in clinical practice is complex, there is no golden standard protocol, that
is, a specific protocol, for pain assessment in DM. Currently, physiotherapeutic evaluation is performed through clinical history, neurological exams and physical examination that make it possible to
differentiate the type and etiology of pain, as well as characteristics
of neuropathy. The evaluation is aimed at quantifying, through validated instruments, the presence of some of the alterations: tactile,
thermal, painful, vibratory, pressure, tendon reflexes, hyperalgesia,
allodynia and periods of worsening of nocturnal symptoms13,15,16.
In order to systematize the screening of PDN and neuropathic
pain, there is a need to identify validated instruments for screening DN and neuropathic pain with precision, and then to make
an assessment protocol of neuropathic pain in people with DM.
METHODS
Integrative literature review whose objective is to gather and synthesize the results of research on a particular topic or subject,
systematically and orderly, contributing to a complete understanding of the subject to be studied17, as a methodology that
provides the synthesis of knowledge and the incorporation of
applicability results of significant studies into practice.
This study’s execution was guided by the following steps: 1) identification of the theme and selection of the hypothesis or research question;
2) establishment of criteria for inclusion and exclusion of studies, as
well as researching literature; 3) definition of the information to be extracted from the selected researches; 4) categorization and evaluation
of the included studies; 5) interpretation of results and 6) synthesis of
the evidenced knowledge18,19. In order to operationalize this integrative review, the guiding question is: “what assessment instruments can
be used to screen DN and neuropathic pain in order to create a protocol to guide the physiotherapeutic treatment of people with DM”?
Inclusion criteria were defined by selecting articles published in
Portuguese and English; full articles that portrayed the theme
about integrative review on instruments for the assessment and
screening of DN and neuropathic pain, published and indexed in
the following databases: National Library of Medicine of the USA
(Pubmed), Scielo and Cochrane Library, between 2007 and 2020.
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The exclusion criteria were based on publications in the form of
theses, dissertations, monographs, books, any sort of reviews, experience reports, articles that depicted neuropathic pain not related to DM or that were related to DM in experimental animals.
The articles were collected and based on sources that are specialized in biological and health sciences, using the following descriptors
and their combinations: type 2 DM, diabetic neuropathies and pain
assessment, in Portuguese and English, with the exact term and associated descriptors. The terms were selected in the Health Sciences
Descriptors (DeCS) and in the Subject Headings Section Department (MESH), combined by the Boolean operators AND and OR.
The figure 1 shows the articles selected and included in this research.
Cochrane
(91)

Scielo
(9)

Pubmed
(615)

715 articles

49 articles

44 articles

Did not meet
the inclusion
criteria (666)
Articles that are
repeated in the
databases (5)

Figure 1. Flowchart of selection and identification of studies

Articles from the 3 selected databases and the number of articles that
fall within the inclusion and exclusion criteria of the study are present.
To extract the considerable information for this study, the content was
collected and processed in four phases: recognition, selection, critical
or reflective and interpretive reading. A title and summary analysis
was performed to confirm the inclusion within the described criteria
and later, in the collection phase, the data was organized, analyzed,
and interpreted according to each identified theme. For this purpose,
a data collection instrument was developed by the authors, based on
Joanna Data extraction from Briggs Institute (JBI)20, and adapted to
the research objectives with the following items: identification of the
original article, methodological characteristics, level of evidence, types
of diagnosis and main results and conclusions.
The data were extracted from the studies included in the corpus
by one of the authors and the critical evaluation was carried out
by two reviewers before inclusion in the review, none of which
was aware of the results obtained by each author until the end
of this process. In the absence of consensus among the reviewers,
the differences that arose were resolved through discussion with
the inclusion of an experienced third reviewer.
The results were presented in a descriptive way, allowing the reader to evaluate the applicability of the elaborated review, providing bases for clinical decision on the tracking of neuropathic
pain and neuropathy in people with DM, as well as the identification of knowledge gaps, such as development and improvement of future research.
After a thorough analysis of the articles described above, and level
of evidence classification according to the Oxford Centre for Evi-
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dence-based Medicine21, the reviewers selected the data obtained
from validated instruments with higher prevalence and high predictive value in review, validation and intervention studies for the
construction of a neuropathic pain screening protocol in DM 2.
RESULTS
Of the 44 articles included in the integrative review, 43 (97.72%)
articles were published in the English language and only one
(2.27%) in Portuguese. Of the 13 years of research evaluated,
most articles were published in 2014 (7 or 15.9%), with a similar distribution of publications in the other years. The largest
concentration of published studies on the subject was on the
American continent: 22 (50%), followed by 12 (27.3%) on the
European continent, 7 (15.9%) on the Asian continent and the
remainder on the Australian and African continent.
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Regarding each selected research study plan, 22 (50%) were
clinical trials, followed by 14 (31.82%) cross-sectional studies
and the others, in a smaller proportion, were systematic and
multicentric studies. According to the classification in level of
evidence, 22 (50%) presented the classification 1B (Figure 1),
referring to randomized controlled clinical trials conducted in a
clinical study center, with a small confidence interval and with
reference to diagnostic criteria; pointing out the importance
of the instrument to obtain new treatments results in the area.
As for the listed categories, in the studies related to neuropathic
pain, the peculiarities about DN and screening instruments in
DM were analyzed. After that, it was possible to separate the
articles and make a synthesis of the studies that were identified
and included in this integrative review, as well as the main results of all screening instruments for DN and pain that can be
seen in table 1.

Table 1. Summary of selected studies on the evaluation of DN and Neuropathic Pain from 2007 to 2020, according to bibliographic bases and
level of evidence, 2020
Authors

Objectives

Study design and level of evidence (Oxford Centre Results and conclusion
for Evidence-based Medicine)

Sertbas et
al.22
USA

Investigate fluorescence as a
treatment method based on
the diagnosis of DN and neuropathic pain in DM.

Randomized clinical trial.
160 patients.
Pain was assessed by DN4 to investigate the effectiveness of treatment.
1B

Alexander et
al.23
Germany

To evaluate the treatment of Review of clinical studies.
30 to 50% of people evaluated with
neuropathic pain with prega- 1766patients.
BPI and DN4 achieved improvement
balin using pain scales.
Pain evaluated by BPI and DN4 with pregabalin with pregabalin.
treatment.
1B

Selvarajah et
al.24
Europe

Determine the best treatment
route for neuropathic pain.
Amitriptyline and/or pregabalin.

Marcus et al.25
USA

To observe the clinical diffe- Clinical study with 452 patients evaluated with BPI BPI identified clinical improvement in
rence of evolution of neuro- in 5 weeks of conventional treatment for neuropa- most patients evaluated with convenpathic pain in DM.
thic pain.
tional treatment for neuropathic pain.
1B

Ahn et al.26
Boston

To evaluate the clinical and
mechanistic effects of Chinese and Japanese acupuncture on painful DN.

Van Nooten
et al.27
USA

To evaluate sleep and neu- Randomized study.
The improvement of pain from the proropathic pain in DN by treat- Patients were assessed through pain scales and a posed treatment was evidenced by
ment with 8% capsaicin.
scale to assess sleep quality with capsaicin 8%.
means of low scores attributed to the
1B
BPI pain scale.

Garoushi,
Johson and
Tashani28
Líbya

Develop an Arabic version of
the LANSS scale and evaluate its validity and reliability in
diabetic patients in Benghazi,
Libya.

Cross-sectional study on translation and validation
of LANSS for Arabic.
Simultaneous validity was tested and compared
with the self-completed LANSS assessment of neuropathic symptoms and signs (S-LANSS).
2B

Barbosa et
al.29
Portugal

Validate the translation into
Portuguese of the MNSI
questionnaire in
diabetic patients.

Cross-sectional study.
The MNSI in the Portuguese version is
76 diabetic patients underwent evaluation of the reliable and a valid tool for detecting
presence of DN by MNSI translated into Portu- DN.
guese.
2B

DN4 has very effectively detected fluorescence treatment for DN and neuropathic pain.

Clinical study with 392 patients. Pain assessment After evaluation, the treatment can be
by NRS after 7 days and 6 weeks of treatment with complementary to both drugs: amiamitriptyline and/or pregabalin.
triptyline and pregabalin
1B

Randomized study.
Acupuncture performed once a week for 10 weeks.
Pain was assessed using the McGill Short Form
Pain questionnaire (SF-MPQ).
1B

Clinically, patients allocated to Japanese acupuncture reported decreased
pain associated with neuropathy, while
the group allocated to traditional acupuncture reported minimal effects.

It was concluded that the Arabic version of the LANSS pain scale was valid
and reliable for use in diabetic patients
in Libya.

Continue...
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Table 1. Summary of selected studies on the evaluation of DN and Neuropathic Pain from 2007 to 2020, according to bibliographic bases and
level of evidence, 2020 – continuation
Authors

Objectives

Study design and level of evidence (Oxford Centre Results and conclusion
for Evidence-based Medicine)

Chevtchouk,
Silva and
Nascimento30
Brazil

Assess neuropathic pain and
peripheral vascular disease
in diabetics and compare it
with time to diagnosis of type
1 diabetes (DM 1) and type 2
diabetes (DM 2).

Cross-sectional study with 225 individuals with diabetes evaluated by the DN4 questionnaire and the
ankle-brachial index (ABI).
2B

There was a predominance of neuropathic pain in patients over 60 years of
age with an ABI> 1.3.
The neuropathic pain diagnosed by
DN4 was related to abnormal ABI in
64.2% of the patients.

Salcini et al.31
Oxford

To measure the plasma levels
of PTX3 and TBP2 in patients
with DM2 with complaints of
pain.

Clinical trial.
Plasma levels of PTX3 and TBP2 were measured in patients with DM2 and pain and their levels compared to
healthy individuals using LANNS for pain assessment.
1B

Plasma levels of PTX3 may be useful
for discriminating nociceptive pain from
neuropathic pain in diabetic patients,
assessed using the LANNS scale.

Kelle et al.32
USA

To evaluate the cross-sectio- Clinical trial.
No correlations were detected betnal area (CSA) correlations of The CSA was evaluated in a group of patients with ween the CSAs of the nerves examithe peripheral nerves in
painful DN (n = 53) and a control group (n = 53).
ned and the parameters of interest.
patients with PDN.
The CSAs of the nerves were recorded, and their
associations with pain intensity according to the
VAS numeric pain score and the LANSS pain scale
score were evaluated.
1B

Hotta et al.33
Japan

To examine the long-term efficacy and safety of duloxetine
in the treatment of Japanese
patients with diabetic neuropathic pain.

Randomized, controlled, double-blind trial.
258 Japanese adults with DN and pain were used
to test the dose of 40 mg / day or 60 mg / day of
duloxetine for 52 weeks of treatment.
The pain was evaluated through the BPI
1B

There was significant improvement in
pain with treatment. The use of duloxetine resulted in significant improvement of pain assessed by BPI.

Papp et al.34
Nova York

To test instruments for the
evaluation of pain in DN and
chronic low back pain in patients with HIV.

Cross-sectional study.
Participants were divided into three focus groups
based on their pain condition.
The following instruments were tested: VAS, Bref
Pain Inventory and SF-MPQ.
2B

These instrument themes are relevant
for understanding the properties of validity and scale of commonly used pain
intensity measures.

Mathieson et
al.35
Austrália

To evaluate the psychometric Systematic review of the literature.
properties of the question- 1A
naires DN4, ID Pain, LANSS,
PainDETECT and Neuropathic Pain Questionnaire.

DN4 and Neuropathic Pain Questionnaire were more suitable for clinical use.
Screening questionnaires should not
replace a complete clinical evaluation.

Gao et al.36
China

To assess the efficacy and
safety of duloxetine (60 mg
once daily) in Chinese individuals with DN.

Randomized clinical trial.
405 patients were divided into two groups and evaluated by MNSI, and those with a score of ≥ 4 were evaluated with BPI to quantify the mean weekly pain intensity.
1B

Patients treated with duloxetine had
significantly greater pain relief compared to placebo-treated patients, according to the instruments.

Bramson et
al.37
USA

To assess the efficacy and
safety of tanezumab, against
nerve growth factor, in neuropathic pain in patients with
diabetes.

Tanezumab provided effective reducClinical trial.
One group of patients received intravenous tanezu- tion of pain.
mab 50μg/kg or 200μg/kg and another group received placebo.
Assessments included baseline change in mean
daily pain (primary endpoint) and BPI.
1B

Kessler et al.38
USA

To evaluate the safety and
efficacy of a plasmid (VM202)
given by intramuscular injections in patients with DN pain.

Clinical trial, double blind.
Patients were randomized to receive 8 or 16 mg injections of VM202 or placebo. Divided doses were
administered on Day 0 and Day 14.
Pain was assessed by BPI and MNSI.
1B

Through treatment with VM202, There was a significant improvement in
pain with the evaluation of the BPI and
MNSI instruments.

Celik et al.39
Istambul

To evaluate the usefulness of
the DN4 questionnaire to define the frequency and severity
of neuropathic pain and its
correlation with clinical practice in diabetic polyneuropathy.

Cross-sectional study.
The presence of neuropathic pain was assessed by
the DN4 questionnaire and by physical sensitivity
examination.
Those with a DN4 score ≥4 were considered to have
neuropathic pain.
2B

The use of the DN4 questionnaire in
daily clinical practice is an effective
tool to detect the presence of neuropathic pain in patients with polyneuropathy.
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Table 1. Summary of selected studies on the evaluation of DN and Neuropathic Pain from 2007 to 2020, according to bibliographic bases and
level of evidence, 2020 – continuation
Authors

Objectives

Study design and level of evidence (Oxford Centre Results and conclusion
for Evidence-based Medicine)

De Vos et al.40
Netherlands

To investigate whether there is efficacy in spinal cord
stimulation (SCS) in patients
with DN and pain.

Randomized clinical trial.
SCS improved patients' pain and quaTwo groups: one of clinical practice with SCS and lity of life according to the scales used.
another control group.
Both were evaluated with EuroQoL 5D, McGill Pain
Questionnaire (MPQ) and VAS to measure pain intensity.
1B

Agrawal et
al.41
USA

To evaluate the efficiency of
Nitro Sense Derma Protect as
a source of nitric oxide (NO)
for patients with painful DN.

Randomized clinical trial.
Divided in 2 groups: placebo and treatment (24 mg
for 3 hours, every day for a period of 3 weeks).
Pain was assessed by VAS and SF-MPQ.
1B

Dobrota et
al.42
Croatia

To identify how neuropathic Cross-sectional study.
Pain in diabetics is an important factor
pain in diabetic patients inter- 80 patients were evaluated by the VAS, LANNS, SF- that influences quality of life.
feres with their quality of life
36 and BDI scales.
2B

Freeman et
al.43
USA

To characterize the clinical
profile of various neuropathic
pain disorders and to identify
whether the patterns of sensory symptoms / signs exist.

Clinical trial.
The Neuropathic Pain Symptom Inventory (NPSI)
and quantitative sensory tests (QST) were used for
evaluation.
Based on 4 previous clinical trials
1B

Based on the NPSI identified 3 dimensions of pain: triggered, deep, and
punctual. Based on the signs of QST,
2 dimensions of pain were identified:
evoked by cold and evoked by touch.

Hamdan et
al.44
Spain

To compare the diagnostic
accuracy of LANSS and DN4
for the detection of peripheral
neuropathic pain in the Spanish population.

Cross-sectional study.
192 patients were evaluated, comparing the validity
of the DN4 and LANSS questionnaires, studying
sensitivity and specificity, and using the receiver
operator characteristic curve ROC analysis.
2B

The sensitivity of the DN4 questionnaire was 95.04% and that of the LANSS
questionnaire was 80.17%. The specificity of the DN4 instrument was 97.18%
and that of the LANSS instrument was
100%. The area under the ROC curve
was significantly higher for the DN4
than the LANSS questionnaire (p <0.05).

Pedras,
Carvalho
and Pereira45
Portugal

To characterize in a sociodemographic and clinical manner the patients with diabetic
ulcer indicated for amputation surgery.

Cross-sectional study.
206 patients were evaluated.
Sociodemographic and clinical characteristics, pain
intensity and pain interference were evaluated by
Bref Pain Inventory and DN4.
2B

About 59% of patients experienced
pain in the lower limb that significantly
interfered in all areas of their functioning.

Ziegler et al.46
Germany

To evaluate the effect of dulo- Randomized clinical trial.
xetine and anticonvulsants in A total of 2,575 patients with painful DN were treapatients with painful DN.
ted for 6 months and the results from BPI assessment for pain scores were observed.
1B

41.5% of the patients reported chronic
pain and improvement through duloxetine and anti-convulsive treatment
when comparing BPI pain scores.

Ajroud-Driss
et al.47
USA

To assess the safety and efficacy of intramuscular injections of plasmid DNA (VM202)
in patients with PDN.

Cohort study.
12 Patients received two sets of injections for 2
weeks.
Safety was assessed through pain scales: VAS, SF-MPQ, BPI.
These instruments measured the pain again for 12
months.
2B

The results with BPI-PDN and SF-MPQ
showed similar patterns to VAS scores,
thus demonstrating efficiency in treatment with injections in painful DN.

Lee et al.48
USA

To evaluate the effectiveness Randomized, controlled, double-blind study.
From the pain scale, it was possible to
of electroacupuncture in the 45 patients with more than 6 months of painful observe improvement of pain and eftreatment of DN.
DN, with pain intensity greater than 4 per BPI were fectiveness of electroacupuncture.
evaluated. They were divided into three intervention
groups for 30 minutes for 8 weeks.
1B

Spallone et
al.49
USA

To evaluate the validity and
diagnostic accuracy of the
DN4 interview in the identification of neuropathic pain of
diabetic polyneuropathy.

Cross-sectional study.
158 patient’s diabetic polyneuropathy and neuropathic pain was assessed using DN4, nerve conduction studies, history of pain, VAS and SF-MPQ.
2B

NitroSense Derma Protect treatment
controls painful DN.

The DN4 interview scores showed high
diagnostic precision for painful diabetic polyneuropathy, with sensitivity
of 80% and specificity of 92%, being
a reliable screening tool for diabetic
polyneuropathy pain.
Continue...
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Table 1. Summary of selected studies on the evaluation of DN and Neuropathic Pain from 2007 to 2020, according to bibliographic bases and
level of evidence, 2020 – continuation
Authors

Objectives

Study design and level of evidence (Oxford Centre Results and conclusion
for Evidence-based Medicine)

Walsh, Rabey
and Hall et
al.50
Ireland

To assess the similarity between LANNS and DN4 in the
identification of neuropathic
pain.

Cross-sectional study.
45 patients were evaluated to observe the occurrence of neuropathic pain through the mentioned scales, being used to compare the Pearson coefficient.
2B

Neuropathic pain was identified in
33% by LANNS and 42% by DN4. The
conclusion is that the two questionnaires are congruent in the evaluation.

Kluding et
al.51
Canada

To examine the feasibility and
efficacy of a moderately intense aerobic and resistance
exercise program in people
with painful DN.

Cross-sectional study.
17 people with painful DN performed aerobic exercises and strengthening for 10 weeks.
Outcome measures included VAS scales, MNSI,
nerve function measures and intraepidermal nerve
fiber density, and branching in distal and proximal
lower extremity cutaneous biopsies.
2B

After supervised exercise, improvement in nerve function and branching
was detected, as well as improvement
in MNSI and VAS.

Adelmanesh
et al.52
Persia

To assess the validity, reliability, and sensitivity of the
Persian version of the MPQ in
patients with neuropathic and
non-neuropathic pain.

Transversal study.
184 patients with subacute and chronic non-neuropathic pain and 74 patients with PDN with pain participated in the study and responded to the questionnaire.
2B

The Persian translation of the expanded and revised version of the MPQ is
a highly reliable, sensitive and valid instrument for assessing pain in patients
with or without neuropathic etiology.

Searle,
Bennett and
Tennant53
Ukraine

Examine whether the LANSS
selection tool can meet the
expectations of the Rasch
model.

Retrospective study.
The analysis shows that LANSS can be
Original LANSS data from a previous study of 2,480 used in specific populations of patients
patients with chronic pain were used.
with neuropathic pain.
The following assessments have been made and
adapted to the model for reliability of scale and
functionality.
2C

Erbas et al.54
Turkey

To determine the prevalence
of PDN and neuropathic pain
in patients attending university outpatient clinics in Turkey.

Cross-sectional multicenter.
A total of 1113 patients were evaluated through clinical neurological examinations through LANSS and
nerve conduction.
2B

DN coadjusted 40.4% of the patients
and the prevalence of neuropathic pain
in the population of diabetic patients
was 14.0%, according to the scale
evaluated.

Abbott et al.55
England

To evaluate, in the diabetic
population in general, the
prevalence of symptoms of
painful neuropathy, the relationship between symptoms
and clinical severity of neuropathy, as well as relating gender and ethnicity.

Observational cohort.
15692 people with DM in England were evaluated
using a neuropathy symptom score (NSS) and
neuropathy disability score (NDS).
2B

Painful symptoms occurred in 26%
of patients without neuropathies and
60% of patients with severe neuropathy, with a higher risk in females, smokers and alcoholics.

Hoffman et
al.56
USA

To compare changes in pain,
function and health status
in individuals with PDN with
pregabalin treatment.

Randomized controlled.
A reduction of 30% served as determi401 patients were included in the 12-week pre- nant of a clinically important differengabalin treatment and the groups were compared ce, through the results of pain scales.
through the BPI and EuroQoL 5D pain scales.
1B

Petrikonis et
al.57
Lituania

To evaluate the neuropathic
pain profile and its association with quantitative sensorial tests in diabetic painful
polyneuropathy.

Cross-sectional study.
The intensity of the deep and superfi61 patients were evaluated by clinical neurological cial pain did not differ, but the patients
exams and quantitative sensory tests.
rated the deep pain as more unpleaPatients were interviewed using the Neuropathic sant.
Pain Scale (NPS) and MPQ.
2B

Moreira et
al.58
Brazil

To evaluate the impact of depressive symptoms and neuropathic pain on the quality of
life of patients with diabetic
distal polyneuropathy.

Depression and quality of life are fully
Cross-sectional study.
204 patients with type 2 diabetes with polyneuro- linked to the severity of pain in diabetic
pathy were evaluated by the Neuropathic Symptom polyneuropathy.
Score and Neuropathic Compromise Score.
Severity of neuropathic pain was assessed by VAS;
depressive symptoms, through the Beck Depression Inventory (BDI); and quality of life through the
World Health Organization Quality of Life abbreviated scale (Whoqol-bref).
2B
Continue...
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Table 1. Summary of selected studies on the evaluation of DN and Neuropathic Pain from 2007 to 2020, according to bibliographic bases and
level of evidence, 2020 – continuation
Authors

Objectives

Study design and level of evidence (Oxford Centre Results and conclusion
for Evidence-based Medicine)

Scherens et
al.59 Germany

Investigate the prevalence
and type of neuropathy and
compare the performance of
the diagnosis.

Prospective study.
All patients with DN should comple42 patients underwent a clinical examination, ner- ment their diagnosis with Skin biopsy.
ve conduction studies, Quantitative Sensory Tests
(QST) and skin biopsy on the dorsum of the foot.
Most patients (> 90%) had signs of small fiber loss
or dysfunction.
2C

Dworkin et
al60
USA

To develop a single measure
of the main symptoms of neuropathic and non-neuropathic
pain that can be used in studies of epidemiology, natural
history,
pathophysiological
mechanisms and response to
treatment.

Clinical trial.
The data suggest that SF-MPQ has exThe SF-MPQ pain descriptors have been expan- cellent reliability and validity.
ded and revised, adding to the relevant symptoms
for neuropathic pain performed by an Assay based
on longitudinal studies and clinical trials in 882 patients.
1B

Tavakoli et
al61
United
Kingdom

Define sensitive diagnostic
tests for DN to better evaluate
the implementation of interventions for painful DN.

Systematic review.
Specific diagnostic tests for painful DN
Identify placebo treatments for PDN after BPI, QST, are important to detect better treatMPQ, DN4 and NPS assessment.
ment results.
1A

Crawford et
al.62
USA

Determine whether the Inventory of Pain Symptoms (PNS)
adequately assess patient
with neuropathic pain and
DN.

Qualitative Study.
Tests were carried out in 6 countries to observe the
cultural adaptation associated with neuropathic
symptoms.
2B

Based on the study, this instrument
can be used alternatively in the evaluation of neuropathic pain in all countries
observed.

Veves et al63
USA

Describe the epidemiology,
pathophysiology, diagnosis
and treatment for painful DN
from 1997 to 2007.

Systematic review.
Quantifying neuropathic pain is difficult, especially
for clinical trials, although this has
improved recently with the development of neuropathic pain-specific tools, such as the Neuropathic
Pain Questionnaire and the Neuropathic Pain
Symptom Inventory.
1A.

Best treatment results can be achieved through the specific diagnosis by
Neuropathic Pain Scale (NPS), MPQ
and BPI.

Armstrong et
al.64
USA

To evaluate the efficacy of Multicentric study.
duloxetine in the treatment of Treatment was reactivated with duloxetine 20
PDN pain.
mg once daily, 60 mg twice daily or placebo. The
groups were divided randomly.
Functional results reported by the patient were
measured by Short Form 36 (SF-36), the interference portion of BPI and EuroQol 5D Health Questionnaire (EQ-5D).

Through the instruments used, it was
observed that the treatment with duloxetine was significantly superior to
placebo in all domains.

PNS = Pain Symptom Inventory, QST = Standardized Quantitative Sensory Tests, NPS = Neuropathic Pain Scale, LANSS = Leeds Assessment of Neuropathic Symptoms and Signs, VAS = Visual Analog Scale, BPI = Brief Pain Inventory, DN4 = Douleur Neuropathique 4, MNSI = Screening Instrument for Assessment of Diabetic
Neuropathy, NSS = Neuropathy Symptom Score, NDS = Neuropathy Disability Score, NRS = Numeric Rating Scale.

From the studies that were included in this review, 14 different
instruments were identified to track PDN, neuropathic pain
symptoms and numerical pain scales; eight instruments for neuropathic pain screening: McGill Short Form Pain questionnaire
(SF-MPQ), Leeds Assessment of Neuropathic Symptoms and
Signs (LANSS), Douleur Neuropathique 4 (DN4), ID -Pain,
PainDETECT, Neuropathic Pain Symptoms Inventory, Neuropathic Pain Questionnaire; three instruments for numerical pain
assessment: Visual Analog Scale (VAS), Brief Pain Inventory
(BPI) and Numeric Rating Scale (NRS); and four assessment
instruments for PDN: Screening Instrument for Assessment of
Diabetic Neuropathy (MNSI), Neuropathic Symptoms Score
(NSS), Neuropathic Commitment Score (NDS) and Quantitative Sensitive Tests (QST).

Through the number of instruments found for each type of assessment in publications, the most prevalent used for tracking neuropathic pain were 10 (28.57%) DN4 and 9 (25.71%) LANNS; for
numerical pain assessment 26 (61, 53%) BPI; and for the evaluation of DN was 4 (40%) MNSI. The studies reveal very relevant
values about the specificity and sensitivity computation above 80
to 95%, predictive value in an average of 92%, positive likelihood
of 3.09, mean alpha index of 0.6 and confidence index of 95 % of
the instruments with the highest prevalence in research.
About the instruments prevalence and predictive values, it is possible to make a protocol that better performs the screening of
DN and neuropathic pain in people with DM in greater accuracy to be used as a standard in the pre-physical therapy evaluation:
MNSI, BPI, LANNS and DN4.
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DISCUSSION
Physical therapy, through anamnesis and physical examination, as well as specific clinical scenarios of burning and
shock neuropathic pain, as well as allodynia, compose important characteristics to tracking neuropathic pain directed to define a more specific treatment program, mainly in
diagnosis to discern that from other types of pain, such as
nociceptive pain. This diagnosis is required for the adequate
and specific treatment of incapacitating lesion and specific
symptoms of fine fiber lesions65,66.
In order to direct pain screening, easy-to-apply instruments, already validated in Portuguese, have facilitated
clinical practice to guide physiotherapeutic treatment by:
tracking DN by MNSI, discriminating the etiology of pain
through symptoms by LANNS, quantifying the damage
of neuropathic pain and pain classification by DN4 and
identifying the numerical intensity of pain in the various
daily activities by BPI (validation articles of the citation
scales). By the studies included in this research, it was possible to select review, validation and intervention about
use of several validated questionnaires used for screening
neuropathic pain and DN, making it possible to design a
program and build a protocol based on the prevalence of
these in the research, through the predictive, sensitivity
and specificity values of each instrument important in the
physical therapy area described for DM 67-70.
The screening DN and neuropathic pain is a challenge for
multiprofessional teams in public health, because there are
no specific instruments or protocols for DM. This problem
hinders the evolution of physical therapy treatment, and this
study made it possible to highlight instruments and build a
protocol with the most prevalent, validated ones, with positive predictive value, percentage of reliability, percentage
of sensitivity, specificity, cut-off point, alpha Cronbach and
roc curve. Thus, neuropathic pain needs to be assessed in a
comprehensive and specific way in DM in order to guide,
direct and treat these people in a more appropriate and early
manner, preventing the rapid onset of major complications
and damage to quality of life, reflecting on professional and
daily life activities69-72.
With the increase in the prevalence of DM in Brazil and in
the world, epidemic proportions of PDN will make neuropathic pain much more disabling at even higher levels,
today with a prevalence of 25%, requiring an easy-to-apply
screening to guide treatment. Neuropathic pain is a significant complication of DM, disability and severe, due to its
complex natural history, unknown etiology and ineffective response to standard physiotherapeutic treatments, so a
multimodal neuropathic pain management plan is essential,
directing treatment through a protocol screening procedure
being applied as early as possible1,3,6,73.
Aiding the most appropriate and targeted treatment and
physiotherapeutic guidance, the early detection of neuropathic pain allows greater awareness of the problem, with
habit changes occurring to improve glycemic control with
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diet, physical activity and continuity of treatment, preventing further complications such as ulcers and amputations.
New diagnostic techniques are available, which would complement the clinical evaluation and assist in early detection
to boost treatments for neuropathic pain that are currently
very limited9,73,74.
In this way, the evaluation and creation of an effective screening protocol is fundamental to outline physiotherapeutic
objectives and conduct the qualification of professionals in
the area of DM. Thus, it will provide a greater professional
involvement with people affected in an attempt to reduce
greater risks and weaknesses such as amputations and ulcerations, in addition to provide psychological and biomechanical improvements.
Current researches discuss the innovative potential of physical rehabilitation in treatment of neuropathic pain, new
reflections on therapeutic options are being studied from
a thorough assessment of the problem, providing a parallel
between the specific pathological mechanism of some neuropathic pain conditions and the neurophysiological mechanism of the proposed therapeutic modality focusing on
biomechanical improvement with psychosocial reflex15,16,73.
The limitations of this study are the scarcity of specific instruments for screening in DM that guide clinical practice for
the treatment of neuropathic pain, requiring further studies
to bring greater benefits and clinical developments in DM.
CONCLUSION
The development of studies to define the best screening instruments is a crucial point for a greater evolution of clinical studies, diagnosis and physiotherapeutic treatment of neurological
complications of DM, contributing to improve the quality of
life of the patients through biomechanical and emotional improvements.
Therefore, this integrative review revealed that the instruments
most used in recent years and that can direct physiotherapeutic
treatment for DN and neuropathic pain by building a screening
protocol are MNSI, BPI, LANNS and DN4.
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Epidural needle fragment related low back pain. Case report
Lombalgia incapacitante causada por fragmento retido de agulha peridural. Relato de caso
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ABSTRACT
BACKGROUND AND OBJECTIVES: Facet syndrome has
increasingly been recognized as one the most common causes
of chronic low back pain, despite the significant diagnostic challenges imposed by its protean manifestations. Lumbar zygapophyseal degenerative changes are considered the main etiologic
agent in cases of facet-associated lumbar pain, with iatrogenic
causes rarely involved, particularly those related to retained foreign bodies following invasive medical or surgical procedures.
Only three similar reported cases were found in the literature.
CASE REPORT: Female patient, 36 years old, presented significant chronic low back pain due to a Tuohy needle fragment
retained in upper part of left L1-L2 facet joint and adjacent tract
of the medial branch of the dorsal nerve corresponding to the
suprajacent level, following epidural anesthesia performed for
elective cesarean section. Failure of conservative treatment and
pain intensity led to invasive treatment, with surgical removal of
the needle fragment as a stand-alone procedure. Clinical response was favorable, and no additional procedures were necessary
thus far. Possible difficulties in diagnosing facet syndrome and
the surgical strategy for such an uncommon case are discussed.
CONCLUSION: In the case of a rare etiology of low back
pain, a particularly accurate clinical and imaging correlation is
important to achieve an adequate therapeutic plan. Such plan
must encompass an optimal knowledge of spine anatomy and
lumbar pain-related mechanisms. Foreign elements that could
be responsible for mechanical injury or local inflammatory phe-
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nomena contributing to chronic pain should be considered for
removal as part of the treatment strategy
Keywords: Chronic pain, Foreign bodies, Needles, Low back pain.
RESUMO
JUSTIFICATIVA E OBJETIVOS: A síndrome facetária é reconhecidamente uma das causas mais comuns de dor lombar crônica, embora as suas manifestações bastante diversas coloquem importantes desafios diagnósticos. Atribui-se à doença degenerativa
das zigapófises lombares a principal etiologia do quadro doloroso
a elas associado, sendo as causas iatrogênicas relativamente raras,
sobretudo as relacionadas com corpos estranhos retidos após procedimentos médicos. Existem unicamente três casos semelhantes
reportados na literatura.
RELATO DO CASO: Paciente do sexo feminino, 36 anos, com
dor lombar crônica importante relacionada com fragmento de
agulha peridural quebrado e retido na região da articulação facetária L1-L2 e do ramo medial do ramo dorsal do nível suprajacente, durante o procedimento de anestesia pré-parto. A falha do
tratamento conservador e a intensidade do quadro álgico fizeram
com que se optasse por tratamento invasivo, nesse caso com remoção cirúrgica do fragmento retido, com boa resposta clínica
e sem necessidade de procedimentos adicionais. Discutem-se as
razões para possíveis dificuldades diagnósticas do quadro de síndrome facetário e a estratégia terapêutica num caso incomum.
CONCLUSÃO: Numa situação de etiologia rara de dor lombar crônica, uma adequada correlação clínico-imagiológica é da
maior importância. O plano terapêutico deve envolver um ótimo conhecimento da anatomia da coluna e dos mecanismos que
podem contribuir para a dor lombar. A remoção de elementos
estranhos que possam ser responsáveis por lesão mecânica ou fenômenos inflamatórios locais, como este corpo estranho, deve
ser uma opção a ter em conta no tratamento.
Descritores: Agulhas, Dor crônica, Dor lombar, Reação a corpo
estranho.
INTRODUCTION
Low back pain (LBP) is one of the leading causes of disability
worldwide and a major welfare and economic problem. It affects
both men and women, regardless of ethnic groups, occurring
most frequently in the aging population. There are many causes
for LBP as it can result from age-related degenerative changes,
trauma, infection, inflammation, or systemic disease. In many
cases of LBP, a clear causative factor cannot be identified1-4. As
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for traumatic causes, complications related to spinal epidural
injections are quite rare5. As for retained fragments of epidural
needles causing LBP, only three other reported cases were found
and no other case reporting facet syndrome6-8.
CASE REPORT
Female patient, 36 years old, normal body mass index, with a
3 year history of progressive LBP occasionally radiating to the
left buttock and upper part of the lower limb. Conservative
treatment with drug and physical therapy failed to ameliorate
her symptoms.
After a detailed medical history analysis, she referred it all started in the post-partum period, 3 years before, denying any previous episodes of LBP or spine related problems.
She had a prior history of right oophorectomy due to ovarian
pregnancy, which led to a decision to perform elective cesarean section in the following successful pregnancy. According
to available medical records, the procedures were uneventful,
and an epidural anesthesia is registered at that time, although
no complications or difficulties are noted. The patient herself
was unaware of any such difficulties.
Approximately one month after the delivery, the LBP started,
located in the upper left lumbar region, prompting the patient
to seek medical attention in several different occasions, eliciting
provisional suspicions of renal colic or nonspecific lumbago.
The pain was described at this point as of a dull but intense nature, with stab-like surges as she tried to extend her back from
a somewhat less painful flexed position.
With no clear diagnosis for this previously nonexistent LBP,
she was discharged from the emergency department on several
occasions and put on acetaminophen, naproxen, and tramadol.
The third time she went to the ER because of troublesome
pain, 2 years after the inception, a plain lumbar radiograph
demonstrated the presence of a linear hiperdensity (suggestive of a metallic nature) over imposed on the left paramedian
spinal region of L1 (Figures 1 and 2). A referral to Orthopedic
consultation was then made, but the patient decided instead to
look for a Neurosurgical appointment. Her main concern was
the possibility that the pain could get worse with time and she
already had delayed her plans for a further pregnancy because
of that.
The patient presented LBP which she described as involving
all of the axial lumbar region. She also complained of frequent episodes of pain radiating to her left buttock and sometimes to the upper part of her lower left limb, in an ill-defined
distribution.
Pain was worse when initiating movement and when sitting
or standing for longer periods, whilst improving on recumbency. She also spontaneously mentioned that, particularly
during episodes of exacerbated pain, the upper left lumbar
region was tender.
She was still on fixed non-steroidal anti-inflammatory (NSAID
- naproxen) and on an as-needed basis dosage of tramadol, but
still felt daily pain. A previous short course of physical therapy
also did not prove to be effective. At this time, she graded her
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pain intensity in most days at 53/100 in the visual analogue
scale (VAS)9.
On physical examination, positive findings included intense
pain elicited on left upper lumbar palpation and at extreme
movements of the inferior limb, also to the left. There was a
clear increase in pain with lumbar extension, but no absolute
relief on lumbar anteflexion, whereas rotational manoeuvres
did not impact significantly on the patient’s perceived pain characteristics. Motor, sensory, and reflex functions were normal.
At this point, the clinical findings suggested an upper lumbar
facet syndrome and while an association with the discovered
foreign body could be envisaged, further imaging studies were
performed, in order to better clarify the pain etiology.
The first exam, a lumbar x-Ray, already showed a metallic foreign body at the L1 region (Figures 1 and 2)
Further evaluation with Lumbar CT-Scan confirmed a metallic
linear foreign body in close proximity to the top of the left
L1-L2 facet joint and to the L1 pars interarticularis, possibly
also impinging on the medial branch of D12 (Figures 3 and 4).
Since this was a young patient, facet syndrome symptoms were
unlikely to derive from age-related degenerative spinal disease. The location of the metallic foreign body could explain the
facet-related symptoms, either by mechanically impinging on
the joint or its innervation or by the release of inflammatory
substances elicited by its presence.
Nevertheless, the suggestion was for the patient to have the
foreign body removed and afterwards safely undergo a lumbar
spine MRI to better characterize her spinal disease.
The patient was then submitted to surgery: while under general
anesthesia, she was put in prone position over a soft rectangular frame and a left paramedian approach to expose the L1-L2
facet joint. A monopolar cautery was used to open the subcutaneous tissues and posterior layer of the thoracolumbar fascia.
Using fluoroscopic guidance, a muscle-splitting technique with
blunt dissection between the longissimus and multifidus muscles
was then performed and the facet joint exposed. A Tuohy needle fragment, measuring 0.8cm, surrounded by inflammatory
tissue, was identified and removed. The inflammatory tissue

Figures 1 and 2. Lumbar spine x-ray, lateral and frontal views, showing the metallic object

Epidural needle fragment related low back pain. Case report

Figures 3 and 4. Pre-operative lumbar CT-scan, axial and coronal
bone view, showing the metallic object

encapsulating the fragment did not constitute a solid mass with
obvious mechanical effect on its own and was interpreted as a
foreign body reaction.
No attempts were made to cauterize the articular capsule or the
joint innervation and only bipolar coagulation was employed
in the deep surgical corridor.
After the procedure, the patient progressively recovered, with
no symptoms of facet-related pain, and was able to return to
her daily life activities. At the last follow-up, 18 months after
surgery, she graded her residual LBP as a 22/100 in the VAS
and had had another baby, with no pain recurrence during this
pregnancy.
DISCUSSION
This case shows that a detailed medical history is essential in
LBP evaluation, particularly because of the multiple factors
that can contribute to the clinical manifestations.
For a medical or surgical intervention to be successful in treating spine disorders, correlating imaging findings with patient
history, symptoms and physical findings is paramount.
Facet joint syndrome can present a vast array of pain patterns,
from the most clear-cut manifestations of well localized pain
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and consentient physical findings to pseudoradicular symptoms that can obscure the etiological investigation10,11. There
are also many instances where facet joint pain concurs with
other degenerative spinal processes and muscle imbalances to
the chronic lumbar pain process, adding further difficulties
to the correct assessment of the relative contribution of each
potential pain generator11,12.
The delay in diagnosis that occurred could be attributed to
some extent to a lack of knowledge that facet joint disorders
can mimic other entities, particularly when there is a pattern
of referred pain, which is not uncommon11-13. In fact, pain referred to unexpected areas such as the abdomen or pelvis has
been described in the literature and this should be considered
when evaluating lumbar pain13.
Another obvious contributor for the initial diagnostic difficulties was the hitherto unknown presence of a retained foreign
body since there was no record of difficulties or complications
in the previous medical or surgical procedures.
In the present case, the combination of symptoms and of
physical findings strongly suggested the presence of an
upper lumbar facet syndrome. The patient could localize the
pain to a specific paramedian lumbar zone, felt more pain
in lumbar extension and some relief while flexed, symptoms
that could be reproduced in the physical examination. The
presence of a specific pain trigger in the facet joint was also
heavily suggestive11.
The fact that some of the maneuvers that can exaggerate pain
in facet syndromes, like the torso rotation, were negative,
could reflect both the specific etiology of this case, where there isn’t a classic degenerative course but an offending foreign
agent, and the location in the L1-L2 level, where the rotational forces acting in the facet joint are not as noticeable14.
Diagnostic confirmation that a facet syndrome is present
frequently entails a block, with some groups using intra-articular and others medial branch block (MBB) to such
effect15. While MBB seems to be of some advantage in pain
relief 16 and in predicting response to neurolysis17, both are
intended to confirm the facet joint as a pain generator and
to serve as a therapeutic strategy, albeit usually of limited
longevity. To extend the duration of the pain relief after a
successful block (a word of caution regarding the high rate
of false positives with a single block, with many groups requiring 2 consecutive positive blocks 11,15), several minimally
invasive neurolytic techniques have been used, namely radiofrequency ablation, cryoablation and chemical ablation
(the latter less often).
The rationale approaching the treatment plan on the patient
took into account the presumed role the foreign body could
have and the fact that MRI (the de facto imaging modality to
assess the most subtle facet joint changes) would not be available while the object was retained18-20.
In fact, it could be argued that a diagnostic MBB could be an
initial option as a confirmatory test15. But the retained foreign
body would still be an issue, as well as the need to undergo
neurolysis in a facet joint whose condition could not be accurately ascertained.

89

BrJP. São Paulo, 2021 jan-mar;4(1):87-90

de-Matos D, Cabral H and Pereira R

The decision was to offer the patient a stepwise approach,
starting with the retained fragment removal and minimal
anatomical disturbance of the facet structure or innervation.
A second stage of MBB and possible neurolysis would thus
be used in the eventuality of significant persistent pain following the first procedure. Fortunately, there was no need for
further interventional treatment, as the patient fared well and
sought no more medical treatment. Nonetheless, it’s important to have a clear treatment strategy and to be able to offer
treatment alternatives.
MRI performed after the surgical removal of the fragment
showed normal aspects of the facet joint, strengthening the
notion that the most important factor in the pain generation
was in fact either the mechanical action of the fragment or the
local inflammatory reaction elicited by its presence4.
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Lumbar erector spinae plane block for total hip arthroplasty analgesia.
Case report
Bloqueio do plano eretor da espinha lombar para analgesia de artroplastia total de quadril. Relato de caso
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ABSTRACT
BACKGROUND AND OBJECTIVES: Total hip replacement
surgeries may result in intense postoperative pain. There are many
analgesia techniques available in clinical practice and lumbar erector spine plane (LESP) block may be an option of an effective
technique with milder adverse effects and easier execution.
CASE REPORT: Female patient, 23-year-old, allergic to morphine and tramadol, underwent a total left hip arthroplasty under mild sedation, no opioid spinal anesthesia and ultrasound
guided LESP. After the surgery the patient’s pain was under control, and methadone rescue analgesia was not used.
CONCLUSION: LESP block is easy to perform and may be
effective for postoperative analgesia in hip surgeries, with fewer
adverse effects than other techniques.
Keywords: Analgesia, Anesthesia conduction, Arthroplasty replacement hip.
RESUMO
JUSTIFICATIVA E OBJETIVOS: Artroplastia total de quadril
pode evoluir com dor pós-operatória intensa. Há várias técnicas
disponíveis na prática clínica para analgesia. O bloqueio do plano eretor da espinha lombar (LESP block) pode ser uma opção
efetiva, de fácil execução e efeitos adversos mais leves.
RELATO DO CASO: Paciente do sexo feminino, 23 anos,
alérgica a morfina e tramadol, submetida à artroplastia total de
quadril sob sedação leve, anestesia subaracnóidea sem opioides e
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LESP block guiado por ultrassonografia. Evoluiu com controle
de dor efetivo, sem uso de metadona de resgate.
CONCLUSÃO: LESP block é fácil de ser executado, pode ser
efetivo para analgesia pós-operatória de cirurgias de quadril e
apresenta menos efeitos adversos que outras técnicas.
Descritores: Analgesia, Anestesia regional, Artroplastia de quadril.
INTRODUCTION
Hip arthroplasty is a very common surgery and has high postoperative pain potential. There are different ways to execute
postoperative analgesia and each of them has advantages and
disadvantages1. As the patients submitted to this procedure are
usually older and with multiple comorbidities, analgesia options with better profile of adverse effects should be preferred.
Peripheral nerve block with long-acting local anesthetics is very
suitable in this situation, in comparison with systemic or neuraxial opioids.
Erector spinae plane block (ESP block) was first described for the
treatment of neuropathic chest pain, in which local anesthetic
is injected between the spinal erector muscle and the transverse
process at T5 level. The analgesic effect is based on its spread to
the anterior paravertebral space, thoracic nerve root and its branches, and even epidural space2-4. If this anatomical mechanism
also exists for the lumbar region, a lumbar ESP (LESP) block
local anesthetic may spread to lumbar paravertebral space and
lumbar nerve roots, reaching the nerves responsible for the innervation of the hip joint lumbar plexus nerves – femoral, obturator and lateral femoral cutaneous nerves – providing analgesia
for hip surgery. LESP block can be a block easier to perform than
other options for hip surgery analgesia, such as posterior lumbar
plexus. Some case reports, case series and small clinical trials already demonstrated this5-9.
This case report describes the first postoperative day evolution
of a total hip replacement undergone with an associated LESP
block as postoperative analgesia option in a patient allergic to
morphine and tramadol.
CASE REPORT
Female patient, 23-year-old with systemic lupus erythematosus
and systemic arterial hypertension, under usage of prednisone
(5mg/day), weighting 63kg, allergic to morphine and tramadol,
who underwent an anterior total left hip arthroplasty. The patient was monitored with electrocardiogram, non-invasive blood
pressure and pulse oximeter. A spinal anesthesia was performed,
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Figure 1. Lumbar ultrasound anatomy

GD = Latissimus Dorsi muscle; ES = erector spinae muscles, L3, L4 and L5: 3rd, 4th and 5th lumbar vertebrae transverse process, respectively; S1 = sacrum; LA =
local anesthetic.

in sitting position, with a 27G needle, puncture level L3-L4,
with 20mg of 0.5% isobaric bupivacaine, without spinal opioid,
under mild intravenous sedation with midazolam (2mg) and
fentanyl (50µg). Sedation during the procedure was maintained with propofol of 1% TCI mode, adjusted between 1.2 and
1.6µg/mL. Because the patient had history of allergy to morphine and tramadol, her postoperative (PO) analgesia would be
very limited in terms of systemic agents. So, at the end of the
procedure, an ultrasound guided LESP block was performed
with the patient positioned in right lateral decubitus, identification of L4 left transverse process with longitudinal positioned curvilinear probe (5-2 MHz), followed by in-plane insertion of 100mm 20G needle, from cephalad to caudal direction,
and injection of 30mL of 0.5% ropivacaine after negative aspiration at the plane between L4 transverse process and erector
spine muscle (Figure 1).
Postoperative analgesic prescription was: IV dipyrone 2g QID,
PO ibuprofen 600mg BID, IV methadone 3mg PRN in case
of pain, maximum of four times a day. Patient had no pain
for the first nine hours after the blockade. Numerical verbal
scale (NVS) for most intense pain was referred as 6/10 at that
moment, although the patient asked for no rescue analgesics.
After 24 hours of blockade, the patient had no pain at rest
and had mild pain (NVS=3/10) when making movements. No
methadone request.
DISCUSSION
Since 1960 total hip arthroplasty has become one of the most
frequent surgeries in the world, improving quality of life of
patients with osteoarthritis, rheumatoid arthritis and proximal
femur fractures. However, it is a surgery with high postoperative pain potential. Patients undergoing this type of surgery are
usually older, with multiple comorbidities10, 11, more sensitive
to adverse effects of systemic analgesic drugs and, because pain
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may lead to decreased mobility, the risk of thromboembolic
complications is increased. In this scenario, analgesic alternatives with good efficacy and milder adverse effects are a benefit.
There are many options for postoperative analgesia for total hip
arthroplasty, such as spinal morphine; femoral, obturator and
lateral femoral cutaneous nerve block; lumbar plexus block;
continuous epidural block; and fascia iliaca block. Intrathecal
morphine has some adverse effects: pruritus, urinary retention,
nausea and vomiting. The fascia iliaca block may be accompanied by partial failure. Blockade of femoral, obturator, and lateral femoral cutaneous nerves requires 3 injections and a larger
volume of local anesthetic. The epidural technique allows the
use of epidural catheter with or without a patient-controlled
analgesia (PCA), but it may lead to hypotension in fragile patients, and may be limited by concomitant use of anticoagulant
medications. Lumbar plexus block is a deep block, with greater
risk of complications such as retroperitoneal hematoma, deep
bleeding, of greater technical difficulty, and erratic local anesthetic spread1,10-13.
The LESP block emerged based on the same principle as the
thoracic ESP block. Some case reports, case series and small
clinical trials already demonstrated its application in hip surgery5-9.
Although some studies demonstrated a clinical effect of LESP
block, and some of them showed the possible mechanism of action of the anterior spread reaching the anterior rami of lumbar
nerve roots through imaging exams, this data must be reinforced by cadaveric anatomical studies and larger clinical trials.
LESP block has potential advantages: facility to perform, low
risk of nerve damage and safety in patients with coagulopathies
or on anticoagulants. In 2019 study14 evaluated retrospectively
308 patients submitted to LESP block. Only one patient experienced motor weakness. A total of 4 patients had suspicious
minor neurological findings related to local anesthesia toxicity.
No major neurological or minor/major cardiological findings

Lumbar erector spinae plane block for total hip
arthroplasty analgesia. Case report

were observed. No complications such as nerve damage or organ damage were observed. A complete epidural block below
the T12 level was determined in a patient with a history of
spinal surgery after unilateral LESP block. Priapism following
LESP block, lower extremity motor weakness following lower
thoracic ESP block, and total motor block after lumbar procedures have also been reported.
A study reinforced the efficacy of LESP block as the main
anesthetic technique used for hemioarthroplasty or intramedullary nailing-long surgeries in high-risk patients who suffered of hip fracture. All patients had their surgeries completed
with no need of local anesthesia infiltration, spinal or general
anesthesia5.
It’s necessary to highlight the limitations of this study. This
is a case report, a single patient description of the outcome,
with no comparative patient or group. Conclusions cannot
be made based on a single case description. Although strong
opioids were not used for postoperative pain management in
this case, the patient received analgesic agents in postoperative
pain. It’s not possible to conclude that the performed block had
any analgesic effect, however, it is of common knowledge that
this type of surgery may be accompanied by moderate to severe
pain when no long-acting regional block or neuraxial opioid is
used. That fact corroborates the published studies in this subject: it raises the hypothesis that LESP block may offer effective postoperative analgesia for hip surgeries. However, larger
anatomic studies are needed in order to reach an explanation
on how LESP block may work, as well as randomized clinical
trials, in order to assess its clinical effect.
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exclusive publication in the BrJP, and that it respects ethical aspects, in the case
of studies involving animals or humans. The articles may be sent in Portuguese or
English. The printed publication will be in Portuguese and the electronic publication in Portuguese and English. Its the authors responsibility to declare conflict
of interests in the manuscript itself, as well as to acknowledge financial support
when appropriate. The BrJP considers the duplicate or fragmented publication
of the same research an ethical infraction and is careful in using mechanisms to
find text similarities and detect plagiarism.
FINAL PROOFREADING AND APPROVAL FOR PUBLICATION
When accepted, the articles will be forwarded for editorial processing, which
should take place within 7 days, and then submitted to the corresponding author
in PDF format for final approval, before being sent for publication in the advanced modality of articles or Ahead of Print. The author will have up to 3 days to
approve the final PDF.
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FORMATS OF WORK PRESENTATION
Title: Should be short, clear and concise, facilitating its classification. Must
be sent in Portuguese and English. When necessary, a subtitle can be used.
Author(s): The full name(s) of the author(s) and affiliations (in the hierarchical order of: University, Faculty, Hospital, Department; mini curriculums
are not accepted). Correspondence author: Name, conventional address, zip
code, city, state, country, and e-mail address. The authors must inform the
ORCID of all collaborators. 1. Structured abstract, with a maximum of 250
words. Research and Clinical Trials articles must include: BACKGROUND
AND OBJECTIVES, METHODS, RESULTS and CONCLUSION. Case
reports must include: BACKGROUND AND OBJECTIVES, CASE REPORT and CONCLUSION. Review articles must include: BACKGROUND AND OBJECTIVES, CONTENT and CONCLUSION. Up to six descriptors may be included. The use of DeCS - Descritores em Ciência da Saúde
da Bireme (Bireme Health Science Descriptors) is recommended, available at
http://decs.bvs.br. 2. Abstract: The English version of the abstract should be
submitted within the article. Up to six keywords may be included. 3. Body
text: The text should be organized according to the type of article. Original articles with humans or animals must have the approval of the Ethics
Committee, and the process number, date of approval and the name of the
Ethics Committee of the institution that approved the research project must
be informed. For all articles that include information on patients or clinical
photographs, written and signed consent must be obtained from each patient
or family member, as well as the Free and Informed Consent Term (FICT),
which do not need to be forwarded in the submission process. Generic names of drugs should be used. When trade names are used in the research,
these names should be included in brackets in the METHODS chapter.
1.ORIGINAL ARTICLES
Up to six authors may be included. The body text structure should contain:
Introduction - This session should briefly describe the scope and previous
evidence-based knowledge for the research design, based on bibliographic references related to the topic. Should clearly describe, at the end, the objective
of the research. Methods - Should include the study drawing, sample selection
procedures, ethical aspects, exclusion and inclusion criteria, clear description of
interventions and methods, data analysis, sample power and the statistical testings applied. Results - Should be described objectively, elucidated by figures
and tables when necessary. Should include analyses performed and their results.
Discussion - This section should discuss the results found in the research in the
light of previous published knowledge in scientific sources, duly cited. Can be
divided into subchapters. Should include the limitations of the study. Should
include the clinical implications of the study and information on importance
and relevance whenever possible. Avoid the use of authors’ names in the text,
only sue the superscript reference. Conclusion - This section should contain the
work’s closure. Acknowledgments - Acknowledgments to collaborators, among
others, may be cited in this section before the references. References - Must be
formatted according to Vancouver standards (http://www.icmje.org). Figures and
tables should be sent together with the main text of the article or attached, in a
format that allows editing.
2. CASE REPORTS
Up to three authors may be included. Case reports that are relevant and original are welcome for submission in the BrJP. They must respect a limit of
1.800 words. The structure of the body text should contain: Introduction This session should briefly describe the previous knowledge based on evidence
for the clinical case, based on bibliographic references related to the subject.
Case Report - This session should objectively describe the clinical case and
the relevant details. Discussion - This section should discuss the relevant data
of the clinical case in the light of previous knowledge published in scientific
sources, duly cited. Should conclude with the relevant aspects of the case and
information on the importance and relevance. References - Must be formatted
according to Vancouver standards (http://www.icmje.org). Figures and tables
may be included and should be sent together with the main text of the article
or attached, in a format that allows editing.

3. REVIEW ARTICLES
Up to six authors may be included. Meta-analyses, systematic and integrative reviews of the literature on relevant issues related to the study and therapy of pain,
with critical analysis of the literature, are welcome. Should be structured as follows:
Introduction - This session should briefly describe the scope for the design of
the review. Content - This session should critically analyze the literature, with the
objective of surveying, gathering and critically evaluating the research methodology
and synthesizing the results of various primary studies, seeking to answer a clearly
formulated research question, using systematic and explicit methods to retrieve,
select and evaluate the results of relevant studies. Conclusion - This section should
bring the completion of the review. Acknowledgments - Acknowledgments to collaborators, among others, may be cited in this section before the references. References - Must be formatted according to Vancouver standards (http://www.icmje.
org). Figures and tables may be included and should be sent together with the main
text of the article or attached, in a format that allows editing.
4. LETTERS
Letters or comments to any article published in the magazine may be sent, with
a maximum of 400 words and up to five references, formatted according to the
Vancouver standards (http://www.icmje.org).
REFERENCES
The BrJP adopts the “Vancouver Standards” (http://www.icmje.org) as the style
for formatting references. These should be presented in the text in sequential
numerical order, superscribed. Unpublished papers should not be cited and preferably abstracts presented at scientific events should be not be cited. References
older than five years should be cited if they are fundamental to the article. Articles already accepted for publication may be cited, informing that they are in the
process of publication. Up to six authors may be cited and, if there are more, ‘’et
al’’ after the names should be included. The title of the journal should have its
abbreviated name. The year, volume, issue and start and end pages should be informed. Coincident numbers should not be repeated, e.g. BrJP. 2019;5(3):251-5.
REFERENCES EXAMPLES
Journal articles:
1 author - Craig KD. The social communication model of pain. Can Psychol.
2009;50(1):22-32.- 2 authors - Araujo LC, Romero B. Pain: evaluation of the
fifth vital sign. A theoretical reflection. Rev Dor. 2015;16(4):291-6. - 3 authors
- Hampton AJD, Hadjistavropoulos T, Gagnon MM. Contextual influences in
decoding pain expressions: effects of patient age, informational priming, and
observer characteristics. Pain. 2018;159(11):2363-74. - More than 6 authors Barreto RF, Gomes CZ, Silva RM, Signorelli AA, Oliveira LF, Cavellani CL,
et al. Pain and epidemiologic evaluation of patients seen by the first aid unit of
a teaching hospital. Rev Dor. 2012;13(3):213-9. Article with published errata:
Sousa AM, Cutait MM, Ashmawi HA. Evaluation of the addition of tramadol
over the regression time of lidocaine induced motor blocking. Experimental study in rats evaluation of tramadol addition on the regression time of lidocaine
induced motor block. Experimental study in rats. Rev Dor. 2013;14(2):130-3.
Errata in: Rev Dor. 2013;14(3):234.
Supplementary article: Walker LK. Use of extracorporeal membrane oxygenation
for preoperative stabilization of congenital diaphragmatic hernia. Criteria Care
Med. 1993;2(2Suppl1):S379-80.
Book: (when strictly necessary) Doyle AC, editor. Biological mysteries solved,
2nd ed. London: Science Press; 1991. 477-80p. Book chapter: Riddell RP, Racine
NM, Craig KD, Campbell L. Psychological theories and biopsychosocial models

in paediatric pain. In: McGrath P, Stevens B, Walker S, Zempsky W. Paediatric
Pain. Oxford, 1st ed. New York: Oxford University Press; 2018. 85-94p. Theses
and dissertations: not accepted.
ILLUSTRATIONS AND TABLES
All illustrations, including figures, tables and photographs must be cited in the
text, in the preferred place of their entry. Must be listed in Arabic numerals. All
must contain a title and legend. Photos and figures should be black and white,
restricted to a maximum of three. The same result should not be expressed by
more than one illustration. Graphic signs used in tables, figures or acronyms
should have their correlation mentioned in the footnote. Figures and tables
should be sent in a format that allows editing, recommended as follows: Digital
format. The submission letter, the manuscript and the Assignment of Rights
should be forwarded as attachments. The tables should be forwarded in DOC
(Word) format and be present in the text at their place of insertion. The pictures
and photos can be sent as attachments. Photos should be scanned with a minimum resolution of 300 DPI, in JPEG format. The file name should express the
type and numbering of the illustration (for example - Figure 1, Table 2). Copies
or reproductions of other publications shall be permitted only with the express
authorization of the Publisher or the Author of the original article.
ETHICAL ASPECTS
In the case of human studies, the authors must indicate whether the study procedures are in accordance with the ethical standards defined by the institutional
or national Committee responsible for human studies, if applicable, and in accordance with the Helsinki Declaration of 1975, revised in 2000. In the case of
animal studies, the authors should indicate whether institutional and/or national
guidelines for the care and use of laboratory animals were followed. For any
research, clinical or experimental, in humans or animals, this information should
be included in the Methods section. The approval number and year of the Research Ethics Committee should be cited. Clinical Trial Registration: The BrJP
respects the policies of the World Health Organization and the International
Committee of Medical Journal Editors (ICMJE) for the registration of clinical
trials, recognizing the importance of these initiatives for the international dissemination of information on clinical research with open access. Therefore, since
2012, articles or studies previously registered in a Clinical Trial Registry Platform
that meet the requirements of the World Health Organization and the International Commission of Medical Journal Editors have preference for publication.
The International Clinical Trials Registry Platform (ICTRP) list can be found
on the ICTRP website. Among them is the Brazilian Registry of Clinical Trials
(ReBEC), which is a free virtual platform for the registration of experimental
and non-experimental studies, in progress or completed, conducted on human
beings by Brazilian and foreign researchers, which can be accessed at http://www.
ensaiosclinicos.gov.br.
USE OF ABBREVIATIONS
]The title and abstract should not contain abbreviations. When expressions in the
text are extensive, from the INTRODUCTION on they need not be repeated.
After the first mention in the text, preceded by the acronym in parentheses, it is
recommended that they be replaced by the initials in capital letters, for example:
Sociedade Brasileira para o Estudo da Dor (SBED).
SIGNATURES
The BrJP is sent to the members of the Sociedade Brasileira para o Estudo da Dor
(SBED), through payment of the annual fee, and free of charge to the Libraries,
Associations, Universities, Colleges, Medical Societies, Regional SBED and Leagues of Pain registered on the SBED website.

