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Since millennia before Christ there are records about headaches, which was once related to magic or religion, until it reached 
medical and scientific knowledge1,2. Currently, the worldwide prevalence of active headaches reaches 52%, representing a com-
mon and almost universal human complaint throughout history3. Headaches, according to the International Classification of 
Headache Disorders, correspond to a group of disorders that affect the head region, with more than 200 categorized types, 
which can belong to three distinct groups: primary headaches, secondary headaches and the group that includes painful cranial 
neuropathies, other facial pains and other headaches4.
In ancient times, there was belief that headaches were caused by evil spirits that took over the bodies, so the treatment used 
initially consisted of trepanning the skulls, so that these spirits would leave the body2. With the advent of technology, and also 
human evolution, the treatments have been adapted. Nowadays, there are pharmacological and non-pharmacological treatment 
options for headaches4. 
There are several kinds of pharmacologic options, the choice of which depends on the type of headache, its clinical presentation, 
the presence or absence of comorbidities, the individual’s preferences, and the expertise of the professional who is accompanying 
the patient. Some of the pharmacological options cited in studies are: changes in lifestyle, physical exercise, mindfulness, 
cognitive-behavioral therapy and/or other psychotherapeutic interventions and physical therapy modalities5-7. In general, for 
headache treatments, especially chronic ones, the involvement of multiprofessional teams (doctors, dentists, physical therapists, 
psychologists, physical education professionals, nutritionists, among others)6 is recommended.
Specifically regarding the work of physiotherapists in Brazil, there is still no common denomination of specialty recognized by 
the Conselho Federal de Fisioterapia e Terapia Ocupacional (Federal Council of Physiotherapy and Occupational Therapy) for 
physiotherapists who work in this area of head and neck disorders, as some call it. Others use the terms buccomaxillofacial, cra-
niocervicomandibular and/or craniomandibular. Although this specialty is not yet recognized, studies have already pointed out 
evidence of several physiotherapeutic approaches as beneficial in specific types of headaches, especially in cases of cervicogenic 
headache (the most prevalent secondary headache), tension headache, and migraines (the most prevalent primary headache)7-10.  
The great objective of most individuals is to get rid of the headache. However, sometimes, and thinking mainly about primary 
headaches, it is not possible to guarantee that the headache will disappear, but only that periods of remission can exist. There-
fore, the goal of physical therapists working in this area should be to reduce the frequency, intensity, and duration of pain, as 
well as to prevent crisis, reduce disability and the impact caused by headaches. 
Considering the magnitude of the history of headaches, each physiotherapeutic intervention can be indicated or not if taken 
into consideration the physiopathological mechanisms of the headaches and the pain mechanisms involved in their genesis and, 
sometimes, the maintenance response of the clinical condition, and a good clinical reasoning by physiotherapists is essential5,7. 
A decisive point in the choice of strategies by the physical therapists is to comprehend that, besides tissue involvement, in whi-
ch the approaches are based on the application of hand techniques (hands-ON), it is also necessary to incorporate treatment 
strategies aimed at desensitizing the central nervous system, which involves intervention options with effects from the central 
nervous system to peripheral body regions (hands-OFF)5.
Currently, the gold standard of treatment for chronic pain conditions, including headaches, is physical exercise11. However, one 
of the great challenges found is the low adherence of individuals to exercise programs, usually attributed to a sedentary lifestyle, 
fear of performing movements when in pain, and low level of personal motivation to perform these programs. Thus, and not 
less important, most of the time it is necessary for the individual to adapt to movement-based interventions, which can be done 
through gradual exposure to the exercise program and pain education, and the patient’s preference must be considered when 
planning therapeutic exercises11.
Therefore, initially, one of the functions of the physical therapist is to educate the individual about their condition. Individuals 
need to be the protagonists of their treatment and education aims to increase their knowledge about their health condition, 
the treatment options, the risks of excessive use of medication, how lifestyle interferes in the onset of crises, the importance of 
self-care and, in some cases, it is necessary to demystify limiting beliefs12,13. 
These education programs can be carried out individually or in groups, and their delivery formats are diverse, such as dialo-
gues, pamphlets, booklets, e-books, and/or videos. There is still no consensus in the literature about the best way to carry out 
these education strategies; the major recommendation is that they should be carried out by a qualified professional and that 

Physiotherapy for headaches: current situation and challenges in Brazil
Fisioterapia nas cefaleias: atualidades e desafios no Brasil

© Sociedade Brasileira para o Estudo da Dor

BrJP. São Paulo, 2022 oct-dec;5(4):309-10

DOI 10.5935/2595-0118.20220057-en

EDITORIAL



BrJP. São Paulo, 2022 oct-dec;5(4):309-10 DeSantana JM and Dantas MI

310

they should allow the individual’s adherence. In addition, it 
is worth noting that these pain education strategies should 
not be used in isolation; recommendations suggest that they 
should be associated with exercises, behavioral and/or phar-
macological treatments5,6. 
It is noteworthy that central and peripheral neuromodulation 
techniques for the treatment of headaches are being studied 
recently, mainly aiming at neural desensitization in the treat-
ment of these conditions14. In physiotherapy, a widely studied 
option that can be used is the analgesic electrostimulation, such 
as the transcutaneous electrical nerve stimulation (TENS). Stu-
dies show that TENS can help reduce mechanical hyperalgesia, 
allodynia, pain intensity both at rest and during movement, fa-
tigue, kinesiophobia, and restore the endogenous mechanisms 
of temporal summation and conditioned pain modulation15. 
Aiming at this analgesic effect and improvement of musculos-
keletal functioning, another option available for the physical 
therapist to use are manual therapy techniques, which en-
compass spinal manipulation and/or mobilization, soft tissue 
release, massage therapy, and other manipulative and body-
-based therapies16, which should preferably be used in com-
bination with other strategies5,7,9. These approaches should be 
used according to the findings in the evaluation and aim to 
reduce active trigger points, promote muscle length improve-
ment, reduce muscle tension, improve mobility of the cervical 
and thoracic spine, and address deficits in the temporomandi-
bular joint and associated structures6. 
Therefore, one of the great challenges is to comprehend that 
not all headaches are the same, and that physical therapists can-
not treat all people the same way. Headaches are complex, vast, 
and have several diagnostic and pathophysiological peculiari-
ties. Therefore, physical therapists who choose this area of work 
must consider aspects of modern neuroscience of pain and 
musculoskeletal issues in their approaches, that is, there needs 
to be coherence with the use of multimodal approaches, besides 
exploring a broad objective and subjective assessment5,7. 
Another point that needs attention is the fragility of pain 
curriculums in undergraduate programs in physical therapy 
courses in Brazil. Only 6% of the available curriculums had 
a specific course on pain, exposing a problem in the study of 
pain in the physical therapy curriculums in Brazil17.  Further-
more, since this field of action is still not widespread in physi-
cal therapy undergraduate courses, most of the time, physical 
therapists need specific courses and specializations to be able 
to evaluate and treat individuals with headaches. 
Finally, it is important to emphasize that, although there are 
still great gaps in the comprehension of headaches, therapists 
have much to contribute to the treatment of these individuals, 
promoting symptom relief and improvement of functionality, 
besides positively impacting quality of life. However, it is up 
to us to constantly and effectively update the area, and not 
let ourselves succumb to our own biases when choosing our 
physical therapy approaches.  
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ABSTRACT

BACKGROUND AND OBJECTIVES: Self-regulation is the 
ability to control mental functions, satisfying physical, social and 
emotional needs. The objective of this study was to compare sel-
f-regulatory actions in newborns submitted to kangaroo position 
or 25% sucrose for analgesia during two heel punctures in the 
first hours of life, and to describe the comfort actions offered by 
mothers to their infants in kangaroo position. 
METHODS: Randomized equivalence clinical trial with ne-
wborns submitted to two heel punctures and their mothers. The 
kangaroo position group remained in contact with the mother 
for three minutes before, during and three minutes after the 
punctures. The sucrose group received 25% sucrose orally two 
minutes before the punctures and remained in a common crib, 
without manipulation. The self-regulation actions and maternal 
comfort were microanalytically analyzed in the two punctures 
(18 data collection phases). The percentages of self-regulation/
comfort actions duration were compared between intragroup 
and between groups.
RESULTS: The sample consisted of 80 newborns (40 per group) 
and 40 mothers (kangaroo position group). Sucking fingers/fist/
tongue was the only self-regulation action that statistically diffe-
red in the two punctures (p<0.001), being higher in the sucrose 
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group. In the kangaroo position group, mothers offered comfort 
actions to the child at all stages of collection, especially rocking 
and caressing.
CONCLUSION: Self-regulation actions of the newborns were 
observed in all phases of collection in both groups, such as sucking 
and taking hand to mouth. In the kangaroo position group, there 
were maternal comfort actions, especially hugging and caressing.
Keywords: Emotional regulation, Kangaroo-mother, Neonatal 
pain, Pain Management.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Autorregulação é a habilidade 
de controlar as funções mentais, satisfazendo necessidades físicas, 
sociais e emocionais. O objetivo deste estudo foi comparar ações 
de autorregulação em recém-nascidos submetidos à posição can-
guru ou a sacarose 25% para analgesia durante duas punções de 
calcâneo, nas primeiras horas de vida, e descrever as ações de con-
forto oferecidas pelas mães aos filhos na posição canguru. 
MÉTODOS: Ensaio clínico de equivalência randomizado, com 
recém-nascidos submetidos a duas punções de calcâneo e suas 
mães. O grupo posição canguru permaneceu em contato mater-
no por três minutos antes, durante e três minutos após as pun-
ções. O grupo sacarose recebeu sacarose oral 25% dois minutos 
antes das punções e permaneceu em berço comum, sem mani-
pulação. As ações de autorregulação e conforto materno foram 
analisadas microanaliticamente nas duas punções (18 fases de 
coleta de dados). As porcentagens de duração das ações de autor-
regulação/conforto foram comparadas entre as fases intragrupo 
e entre grupos. 
RESULTADOS: A amostra foi composta por 80 recém-nascidos 
(40 por grupo) e 40 mães (grupo posição canguru). Sugar dedos/
punho/língua foi a única ação de autorregulação que diferiu esta-
tisticamente nas duas punções (p<0,001), sendo maior no grupo 
sacarose. No grupo posição canguru, as mães ofereceram ações 
de conforto ao filho em todas as fases da coleta, especialmente 
embalar e acariciar. 
CONCLUSÃO: Foram observadas ações de autorregulação dos 
recém-nascidos em todas as fases da coleta em ambos os grupos, 
como sugar e levar mão à boca. No grupo posição canguru, hou-
ve ações de conforto materno, especialmente abraçar e acariciar.
Descritores: Dor neonatal, Manejo da dor, Posição canguru, Re-
gulação emocional.
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INTRODUCTION 

Soon after birth, newborns (NB) are exposed to uncomfortable 
or painful procedures, such as heel puncture, which may occur 
repeatedly1. Painful procedure repetition may affect the pain 
response pattern, leading to behaviors such as hyperalgesia2, al-
lodynia, stimulus association learning, and anticipation of pain-
ful events3. Such behaviors may continue throughout life if left 
untreated4. Thus, pain must be properly assessed, prevented and 
treated, and the training of professionals in its evaluation and 
management is essential5.
Among the various forms of prevention and treatment of neo-
natal pain in single painful procedures, oral sucrose and the 
kangaroo position, also called skin-to-skin contact, stand out6. 
However, studies are still needed to evaluate the effectiveness of 
the kangaroo position in repeated procedures. 
Acute pain is a stressful event and as such, it can trigger NB 
actions to self-regulate. These actions may be the same as those 
the fetus already performs in utero (hand on face/mouth, or suc-
king, for example) or may be taught or induced by contact with 
parents/caregivers7. 
Self-regulation is an ability that all living beings need to deve-
lop; it is about controlling their mental functions, satisfying 
their physical, social and emotional needs7, in order to obtain 
balance and well-being during and after stressful events. The 
ability to self-regulate matures with the growth and develop-
ment of the children, especially with the acquisition of basic 
skills to be autonomous, being essential during stressful or 
painful events7. 
Thus, self-regulation of the NB and maternal comfort during 
painful procedures may be a form of support and treatment of 
neonatal pain. This research chose to study the self-regulation 
behavior of the NB and the comfort offered by their mothers 
(kangaroo position) during two repeated heel punctures, because 
no studies that observed this interaction in neonatal pain situa-
tions when using the kangaroo position and sucrose as pain relief 
interventions were identified.
The kangaroo position allows the intimate contact between 
mother and child, facilitating the interaction of this binomial8. 
Thus, in the kangaroo position, the NB can rely not only on its 
own actions to self-regulate, but also with maternal actions that 
promote comfort, such as talking, rocking, kissing, caressing or 
offering non-nutritive sucking9.
Sucrose was used as a positive control because it is the standard 
treatment for neonatal analgesia in the hospital where the data 
was collected10. It is a sweetened solution that, when orally ad-
ministered, stimulates the taste receptors of the tongue papillae, 
activating the release of endorphins by the hypothalamus11, in 
addition to promoting self-regulatory actions, such as sucking 
the tongue.
Thus, the objectives of this study were to compare the self-regu-
lation responses between NB submitted to the kangaroo position 
or to the administration of 25% sucrose in the treatment of pain 
resulting from two heel punctures in the first hours of life, as well 
as to describe the comfort actions offered by mothers to NB in 
kangaroo position during the painful procedure.

METHODS 

A randomized controlled equivalence clinical trial, conducted 
from June to December 2013, in the rooming-in units house 
of a public university hospital in the state of São Paulo, Brazil, 
which was guided by CONSORT12 standards. 
This study is part of a larger research project in which neonatal 
pain was broadly assessed using facial mimicry, measurement of 
heart rate, crying, self-regulatory actions of the NB, and com-
fort actions offered by mothers during the painful procedure. In 
the present study, the results referring to maternal self-regulation 
and comfort are presented. 
The use of 25% sucrose (positive control/standard treatment) 
and the kangaroo position (new treatment) as therapeutic treat-
ments for acute pain in infants who had undergone two heel 
punctures was evaluated.
In the hospital used as field, 25% sucrose is used only for neona-
tal analgesia, produced in its own compounding pharmacy and 
administered according to an institutional protocol10; and the 
kangaroo position is used for mother-child contact soon after 
birth (early skin-to-skin contact) in the neonatal units.
The study population included 80 NB with gestational age ≥ 36 
weeks, who required at least two heel punctures during the hos-
pitalization period, which were allocated into two groups: 40 in 
the kangaroo position group and 40 in the 25% sucrose group.
The NB were selected by the researchers at the time of their ad-
mission to the rooming-in unit. Thus, all NB born in the hospi-
tal during the data collection period were evaluated for inclusion 
and exclusion criteria. Also, the inclusion and exclusion criteria 
for mothers was assessed. All binomials who met the inclusion 
criteria and did not have exclusion criteria was invited to parti-
cipate in the study. After the mothers signed the Free and Infor-
med Consent Term (FICT), was proceeded the randomization 
by opening the envelope containing the treatment for pain relief 
(Kangaroo Position or Sucrose) to be received by the NB. 
The sample was calculated using the Statistical Package for Social 
Sciences® (SPSS) software, version 21, based on data from a pilot 
study with 10 NB (five in each group), in which two identical 
data collections were considered. This study adopted a standard 
deviation of the facial mimicry duration (measured by Newborn 
Facial Coding System - NFCS) and the ratio between the num-
ber of comparison subjects was equal to one (Equivalence Cli-
nical Trial), resulting in 40 NB per group (probability sample), 
effect size 0.145; alpha 0.5, power 0.95 and significance (p) 0.05. 
Perform the sample calculation taking into account the NFCS 
was the chosen option because it is a validated scale to assess 
acute neonatal pain8, which is the main outcome of the study 
that generated this article. 
The NB inclusion criteria were gestational age ≥ 36 weeks, being 
born at the data collection  hospital, receiving at least two re-
peated and successive heel punctures (three hours apart), having 
Apgar score ≥ 7 at the 5th minute of birth, and who were clini-
cally stable with heart rate between 93 and 154 bpm12 at the time 
of selection. All mothers included in the study were clinically 
stable and able to perform the kangaroo position during data 
collection. 
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NB classified as small for gestational age, those with con-
genital or neurological abnormalities, those clinically diag-
nosed with asphyxia or trauma during birth, and those with 
difficulty swallowing were excluded. Also were excluded 
cases of opioid use by the NB or mother before or after 
birth, mothers who used illicit drugs during pregnancy, tho-
se who had a twin sister participating in the study, as well 
as mothers who were unavailable to perform the kangaroo 
position and cases of admission to the rooming-in unit with 
more than 12 hours of life.
Simple randomization to the treatment groups was performed 
by a statistician, using the software R: Development Core Team® 
(2012), and a random sequence of 100 binomials was created, 
allocated in opaque and sealed envelopes, which were opened 
after the mother signed the Free and Informed Consent Term 
(FICT). Figure 1 shows the participants of this study.
NB data collection occurred between three and 18 hours after 
childbirth, in rooming-in unit with their mothers and other bi-
nomials in a room. 
Data were collected in the same way in both heel punctures, each 
being divided into nine phases (baseline, treatment, antisepsis, 
T0, T15, T30, T60, T120 and T180 - seconds), totaling 18 pha-
ses of data collection (nine in the first and nine in the second heel 
puncture; described in table 1).
In the period between the heel punctures, NB were kept in the 
rooming-in unit with their mothers, were breastfed, diaper chan-
ges were performed, and they received other painful procedures 
as needed.

NB born during the data collection period (=598)

Eligible for randomization/final sample 80 NB and 80 mothers

Did not meet the inclusion 
criteria (=504)

No indication for heel  
puncture (=364)

Rooming-in unit with  
only one heel puncture  

scheduled (n=4)
Rooming-in unit >12 hours  

of life (=2)
NB small for gestational  

age (=72)
NB < 36 weeks gestational  

age (=46)
Twin B when both were  

eligible (n=1)
Maternal unavailability for 

kangaroo position (=1)
Pregnancy use of illicit drugs (=2)

Tocotraumatism (=2)
Mother’s refusal to participate 

in the research (=4)

Kangaroo Position Group
40 NB

40 mothers

Other reasons for 
non-inclusion:
Unavailability 
of researchers 
to collect the 

data (=6)
Failure to 

communicate 
with health 

care team at 
recruitment (=8)

Sucrose Group
40 NB

Figure 1. Study participants.

Table 1. Description of the duration and procedures performed in the phases of data collection.

Phases Baseline Treatment Antisepsis T0 T15 T30 T60 T120 T180

Duration 3 minutes 1 minute 33-82 sec. 15 sec. 15 
sec.

30 
sec.

60 
sec.

60 
sec.

60 
sec.

D e s c r i p -
tion of pro-
c e d u r e s 
performed 
in each 
phase.

Preparation
NB remained in a 
regular crib, wear-
ing only a diaper.
Two cardiac elec-
trodes were in-
stalled below the 
nipples, which 
were connected 
to Polar RS800® 
equipment to as-
sess heart rate*.
A camera (SONY-
Digital® Handy-
cam, Hybrid Hard 
Disk Drive model) 
was placed on a 
tripod to record 
the NB actions of 
self-regulation and 
maternal comfort 
(kangaroo position 
group).
Data Collection
NB were filmed wi-
thout intervention. 

Sucrose group treatment
NB receive a dose of 25% sucrose (0.5 ml/
kg - maximum 2 ml) orally, with a syringe 
on the anterior part of the tongue, two min-
utes before the procedure10; they were po-
sitioned in dorsal decubitus and remained 
unmanipulated until the end of T180 phase. 
Sucrose group data collection
Data was collected from the last minute af-
ter sucrose administration continuously until 
the end of each data collection.
Kangaroo position group treatment
NB were positioned upright on their moth-
er’s chest, wearing only a diaper and with 
their heads sideways8, remaining in this po-
sition for three minutes before, during, and 
three minutes after the painful procedure14. 
Kangaroo position group data collection
Collected data from the last minute of the 
kangaroo position before the painful proce-
dure.
Mothers could act freely with the baby, as 
long as they maintained the kangaroo po-
sition.
Images of maternal self-regulation and 
comfort actions were recorded conti-
nuously.

A n t i s e p s i s 
was perfor-
med with cot-
ton and 70% 
alcohol.
The images 
of maternal 
s e l f - r e g u -
lation and 
comfort ac-
tions (kanga-
roo position 
group) were 
r e c o r d e d 
continuously.

The mo-
ment of 
the heel 
punc tu re , 
performed 
with a 
Pro Uno 
Accu-
Chek®  
lancet by 
the same 
trained 
nurse.

T15-T180: recovery after painful pro-
cedure.
Data was collected continuously, with-
out intervention from the researchers.
After the end of data collection from 
the first heel puncture, the camera was 
turned off, the cardiac monitor was 
disconnected, and the NB remained in 
the rooming-in unit with their mothers.
The painful procedures (type of proce-
dure and analgesia received) that the 
NB received in the interval between the 
two data collections were recorded.
At the end of the data collection from 
the second heel puncture, the cardiac 
leads were removed and the NB con-
tinued in the rooming-in unit with their 
mothers.

*Heart rate data will be presented in another article.
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MEASURED VARIABLES 

Sample characterization
The NB were characterized with regard to the following varia-
bles: gender, birth weight, gestational age, type of delivery, drugs 
used at delivery, skin-to-skin contact in the birth room, invasive 
procedures prior to the start of data collection and those perfor-
med in the interval between the two collections (type of proce-
dure and analgesia used). The kangaroo position group mothers 
were classified by age and marital status.

Neonatal comfort behaviors
Through the images obtained, the self-regulation actions perfor-
med by the NB and the maternal comfort actions offered by 
their mothers (kangaroo position group) were observed. The 
images were coded continuously, second by second, according to 
the method of systematic microanalytical observation7. 
The presence or absence of the following self-regulatory actions 
performed by NB was observed7,9,15:  
• move the hands to the mouth: bring one or both hands to the 
mouth or perioral region.
• finger, hand/fist or tongue sucking: suction on fingers, hand/
fist or tongue.
• search reflex: there is a slight movement of the head, opening of 
the mouth and protrusion of the tongue in an attempt to grasp 
something. 
• attention to voices and maternal face: paying attention to the 
mother’s vocalizations and/or face. This action was observed only 
in the kangaroo position group, because only the infants in this 
group could interact with their mothers. 
Both the sucrose group and the kangaroo position group NB 
were positioned with their hands free and close to their faces 
to perform the actions mentioned, if they wished. The comfort 
actions offered by the mother to the NB were coded only in the 
kangaroo position group. In the sucrose group, as the objective 
was to evaluate the effect of sucrose alone, mothers were asked 
not to interact with their infants during data collection. 
Thus, was observed the presence or absence of the following 
comfort actions offered by the mother in the kangaroo position 
group to comfort the NB, adapted from the medical literature9:
• talk: mother presents verbal and non-verbal vocalization (cooing, 
e.g. “Oh, oh, oh...”, “woo... woo... “, “hmm...” or hissing “shh... shh...”).
• rocking: mom rocks NB.
• kiss: mother kisses NB.
• caress: mother touches the NB in a soft or firm way, stroking or 
patting. The movement can be light and long or firm and short, 
repetitive or not.
• hug: mother hugs the baby so that he/she is enveloped by their 
embrace.
• offering non-nutritive sucking to NB: mother offers her finger 
for NB to suck or helps/stimulates to suck him/her own finger 
or hand.

Statistical analysis
In order to verify homogeneity between the groups, behavioral 
and demographic neonatal variables (gender, birth weight, dura-

tion of labor, gestational age, type of birth, medications used at 
birth, skin-to-skin contact in the birth room), comparisons bet-
ween the sucrose and kangaroo position groups were performed 
using the Chi-squared Test or Fisher’s Exact Test for categorical 
variables, the T-Test for independent samples, and the Mann-
-Whitney Test for continuous variables. 
The duration percentage of the self-regulation actions and ma-
ternal comfort in the first and second data collection was calcu-
lated, using the formula: [duration of action/total duration time 
of the phases x 100]9.
The duration percentages of the NB self-regulation actions and 
comfort actions offered by the mother were compared from the 
collection phases in each group using Freedman’s Test (intra-
group comparisons); for the comparison between groups, Mann-
-Whitney’s Test was used (between-group comparisons).
Throughout the study, a 5% significance level was adopted. The 
statistical analyses were performed in the SPSS® program.

RESULTS 

During the data collection period, 598 NB were born in the data 
collection hospital. Of these, 80 were recruited to participate in 
the research and randomized between the groups.
In the kangaroo position group, one NB was excluded from part 
of phase T180 analysis in the first heel puncture, and in the sucro-
se group, one RN was excluded from part of phase T180 analysis 
in the second heel puncture. Both exclusions occurred because the 
recording of images ended before the completion of 60 seconds of 
this phase; in other words, there was no data available for the 60 
seconds of this phase, but the available data were analyzed. The 
groups were homogeneous, with no significant differences bet-
ween the demographic variables, as shown in table 2.

Table 2. Neonatal characteristics of participants in the kangaroo po-
sition and sucrose groups. 

Groups Kangaroo 
(n=40)

Sucrose 
(n=40)

P-value

n (%) n (%)

Gender
   Female
   Male

21 (52.5%)
19 (47.5%)

19 (47.5%)
21 (52.5%)

0.65

Average birth weight 3.713±566g 3.746±491g 0.77

Average duration of 
labour

355 491 0.34

Gestational Age 
   > 37 weeks
   < 37 weeks

37 (92.5%)
03 (7.5%)

39 (97.5%)
01 (2.5%)

0.88

Type of labour
   Vaginal
   Cesarean section

16 (40.0%)
24 (60.0%)

15 (37.5%)
25 (62.5%)

0.81

Drugs used in labour
   Bupivacaine
   Sulfentanil
   Morphine

34 (85.0%)
36 (91.0%)
21 (51.4%)

35 (87.5%)
38 (94.4%)
22 (55.6%)

Skin-to-skin contact 
in the birth room 

15 (37.5%) 12 (30.0%) 0.24

n: absolute frequency; % = relative frequency; SD = standard deviation.
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The mothers participating in the kangaroo position group had a 
mean age of 30±5 years), 34 (85%) were married or in a stable 
union, and six (15%) were single.   
The kangaroo position and sucrose groups did not show signifi-
cant differences (p=1.00) in the number of punctures received, 
whether first or second heel puncture.
Before data collection began, all NB received two muscle 
punctures (vitamin K and hepatitis B vaccine); 62.5% in the 
kangaroo position group and 57.5% in the sucrose group re-
ceived airway aspiration at birth; and 52.5% in the kangaroo 
position group and 42.5% in the sucrose group underwent 
two heel punctures.
However, there was no significant difference regarding the amou-
nt of any of the painful procedures: airway aspiration (p=0.64), 
heel punctures (p=0.40) and intramuscular punctures.
In the interval between heel punctures, five (6.2%) NB were 
submitted to painful procedures, three (7.5%) in the kangaroo 
position group and two (5.0%) in the sucrose group. In the kan-
garoo position group, one NB was submitted to venipuncture, 

one to arterial puncture and another to aspiration of the upper 
airways. In the sucrose group, one NB received a venipuncture 
and another was submitted to gastric lavage. 
It is noteworthy that the NB did not receive any type of analgesia 
for the painful procedures they underwent before the start of 
data collection or in the interval between the first and second 
heel puncture. 

Self-regulation of the newborn during the painful pro-
cedure
The sucrose group showed longer duration of self-regulation 
actions such as finger/wrist/tongue sucking than the kangaroo 
position group (p<0.05), in the phases: treatment, antisepsis and 
T30 in the two heel punctures; T15 in the first heel puncture; 
and T0 in the second heel puncture (Table 3). 
Bringing the hand to the mouth was the action that showed the 
highest average percentage of duration in both groups, however 
there were no significant differences between the groups in any 
of the phases of data collection.

Table 3. Distribution and comparison (p) of the mean percentage and standard deviation of the self-regulation actions duration grouped in each 
phase in the kangaroo position and sucrose groups, in the first and second heel puncture.  

1st Heel puncture 2nd Heel puncture

Phases Action Kangaroo
 (SD)

Sucrose
 (SD)

P-value Kangaroo
 (SD)

Sucrose
 (SD)

P-value

Basal Hand Mouth 22.82 (32.45) 43.25 (44.19) 0.65 23.06 (39.18) 32.89  (43.27) 0.64

Suck 14.19 (18.29) 12.06 (19.09) 0.39 10.9 (18.56) 8.76 (15.54) 0.87

Search 2.13 (6.75) 1.39 (5.93) 0.38 1.33 (6.73) 1.51 (4.96) 0.27

Treatment Hand Mouth 44.33 (49.29) 48.21 (44.43) 0.48 46.50 (49.71) 42.17 (44.06) 0.93

Suck 12.96 (29.42) 27.92 (33.21) 0.008* 1.51 (3.58) 7.04 (7.87) <0.001*

Search 0.21 (1.32) 1.88 (6.96) 0.16 0.17 (1.05) 0.42 (2.64) 0.98

Face 0.88 (3.52) - - 0.42 (1.84) - -

Antisepsis Hand Mouth 39.45 (45.49) 43.64 (44.21) 0.35 42.65 (47.68) 43.39 (45.00) 0.65

Suck 8.13 (20.84) 21.20 (29.08) 0.009* 4.21 (11.19) 14.98 (18.66) <0.001*

Search 4.11 (12.04) 2.20 (8.29) 0.45 0.83 (3.71) 0.80 (5.03) 0.58

Face 1.40 (6.88) - - 0.46 (2.87) - -

T0 Hand Mouth 41.17 (49.20) 42.33 (44.95) 0.77 45.67 (49.95) 42.00 (47.1) 0.56

Suck 4.83 (15.25) 11.83 (28.50) 0.22 2.17 (8.18) 15.5 (28.1) 0.02 *

Search 0.33 (2.11) 0 (0) 0.31 0 (0) 1.00 (4.67) 0.15

Face 0 (0) - - 4.83 (18.79) - -

T15 Hand Mouth 44.83 (49.91) 47.67 (45.08) 0.87 46.83 (50.04) 38.33 (44.27) 0.32

Suck 2.50 (12.78) 22.33 (33.51) 0.001* 5.33 (17.88) 9.17 (21.06) 0.32

Search 2.5 (15.81) 0.00 (0.00) 0.31 0.00 (0.00) 0.00 (0.00) 1.00

Face 0.50 (3.16) - - 0.00 (0.00) - -

T30    Hand Mouth 50.83 (54.95) 44.5 (45.91) 0.72 49.5 (50.23) 43.00 (47.81) 0.73

Suck 6.58 (19.96) 22.67 (31.23) 0.001* 1.42 (6.36) 6.42 (14.13) 0.01*

Search 1.75 (7.73) 0.42 (2.64) 0.54 3.17 (15.89) 1.92 (8.86) 0.98

Face 0.60 (3.74) - - 0.25 (1.58) - -

T60 Hand Mouth 48.00 (50.19) 43.13 (45.14) 0.93 49.33 (49.41) 46.04 (48.08) 0.72

Suck 9.00 (25.17) 10.42 (18.84) 0.29 6.75 (17.11) 7.88 (15.83) 0.51

Search 1.25 (7.91) 0.00 (0.00) 0.31 2.29 (11.33) 0.00 (0.00) 0.15

Face 1.33 (6.80) - - 0.00 (0.00) - -
Continue...
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In the intragroup comparison, that is, in the comparisons bet-
ween the phases of the collections in the first and second heel 
puncture, in the kangaroo position group, NB showed a signifi-
cant increase in the percentage of duration of the self-regulation 
actions throughout the data collections: bringing hands to the 
mouth (p=0.01), sucking fingers, fist and tongue (p<0.001) and 
the search reflex (p=0.04), except for attention to the face and 
mother’s voice (p=0.512). 
NB in the sucrose group showed significant increase in the per-
centage of self-regulatory actions duration throughout data col-
lection phases: sucking fingers, fist and tongue (p<0.001) and 
search reflex (p=0.01); bringing hands to mouth showed no sig-
nificant changes in the intragroup analyses (p=0.85). 

Comfort actions offered by mother to newborn
Table 4 shows the results of comfort actions performed by mothers 
in the kangaroo position group in all phases of data collection. 
The actions with the highest average percentage of duration were 
hugging (average percentage ranging from 25.20 to 45.00) and ca-
ressing (average percentage ranging from 7.10 to 30.35, majority 
above 22%) in all phases of the first and second data collection. 
Non-nutritive sucking was offered by the mothers only in the 
second heel puncture and for a short time in the antisepsis, treat-
ment (2.50%) and T60 (0.20) phases. Kissing was also an infre-
quent action, reaching a maximum average percentage of 3.00 in 
the T15 phase of the second puncture.
The average percentage of the talking act ranged from 0.53 to 
12.3; while the rocking act ranged from 4.33 to 13.71. 
In the analysis of all data collection phases, talking to the NB 
showed significant intragroup change, being more present in the 
T0 phase (p=0.046), that is, at the time of the heel puncture 
mothers talked more with their infants.
However, when comparing maternal actions between the two heel 
punctures, it was found that none of them showed a statistically 
significant difference: hugging (p=0.060), caressing (p=0.426), 
talking (p=0.549), rocking (p=0.426), kissing (p=0.492), and 
offering non-nutritive suction (p=0.269). 

Table 3. Distribution and comparison (p) of the mean percentage and standard deviation of the self-regulation actions duration grouped in each 
phase in the kangaroo position and sucrose groups, in the first and second heel puncture – continuation

1st Heel puncture 2nd Heel puncture

Phases Action Kangaroo
 (SD)

Sucrose
 (SD)

P-value Kangaroo
 (SD)

Sucrose
 (SD)

P-value

T120 Hand Mouth 45.33 (50.12) 47.38 (47.28) 0.74 40.25 (47.43) 39.00 (46.25) 0.87

Suck 7.63 (21.29) 11.75 (22.03) 0.19 3.71 (12.53) 8.88 (20.94) 0.30

Search 1.08 (4.49) 0.00 (0.00) 0.79 0.33 (2.11) 0.25 (1.58) 0.98

Face 0.29 (1.84) - - 0.00 (0.00) - -

T180 Hand Mouth 43.12 (49.71) 39.75 (44.78) 0.92 41.05 (48.06) 32.91 (45.69) 0.27

Suck 2.22 (6.25) 9.83 (27.77) 0.79 6.08 (16.45) 10.56 (22.21) 0.46

Search 1.03 (5.64) 0.00 (0.00) 0.14 0.33 (2.11) 0.00 (0.00) 0.32

  Face 1.75 (6.80) - - 0.26 (1.66) - -

: Average duration percentage; SD = standard deviation; Hand Mouth = bring hand to mouth; Search = search reflex; Suck = finger/fist/tongue sucking; Face = 
attention to mother’s voice/face

Table 4. Distribution of the mean percentage and standard deviation 
of the duration of comfort actions performed by mothers in the kanga-
roo position group according to the phases of data collection.

Phases Action 1st Heel 
puncture

 (SD)

2nd Heel 
puncture

 (SD)

Treatment Talking 4.30 (14.62) 2.71 (10.44)

Rocking 8.85 (26.02) 13.71 (30.56)

Kissing 0.38 (1.21) 0.67 (2.35)

Caressing 22.73 (32.19) 22.50 (35.47)

Hugging 44.10 (48.89) 26.67 (42.18)

 Non-nutritive 
Suction

0 (0) 2.50 (15.81)

Antisepsis Talking 4.60 (14.24) 1.73 (5.76)

Rocking 11.53 (28.35) 8.20 (23.45)

Kissing 0.70 (2.73) 0.83 (4.32)

Caressing 17.10 (28.51) 22.48 (35.61)

Hugging 39.75 (46.03) 26.18 (39.64)

Non-nutritive 
Suction

0.00 (0.00) 2.50 (15.81)

T0 Talking 3.33 (9.21) 8.18 (21.20)

Rocking 12.33 (30.81) 4.33 (17.87)

Kissing 0.68 (4.27) 0 (0)

Caressing 22.69 (34.71) 29.85 (39.29)

Hugging 42.00 (49.57) 33.83 (46.22)

Non-nutritive 
Suction

0 (0) 0 (0)

T15 Talking 8.17 (16.98) 12.53 (27.65)

Rocking 12.50 (33.49) 6.68 (22.26)

Kissing 0.83 (3.76) 3.00 (13.34)

Caressing 25.50 (37.16) 30.35 (38.98)

Hugging 45.17 (49.21) 34.33 (46.84)

Non-nutritive 
Suction

0 (0) 0 (0)

Continue...
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DISCUSSION

The NB manifested self-regulatory actions when exposed to acute 
pain in both groups. The predominant actions were sucking and 
bringing the hand to the mouth. The sucrose group showed longer 
duration of the sucking fingers/fist/tongue action at the time of 
acute pain (T0) and in the first 15 seconds after acute pain (T15) 
(p<0.05). The increase in the duration of self-regulation actions 
was observed throughout the phases of data collection in both 
groups. In the kangaroo position group, mothers performed all 
the comfort actions analyzed, predominantly hugging and cares-
sing. Talking to the child was more present in the acute pain phase 
(T0) (p=0.046). However, there were no significant changes in the 
duration of comfort actions between the two punctures. 
The increased NB self-regulatory actions observed in both 
groups throughout the 18 phases of data collection can be at-
tributed to the increased self-regulate ability in the face of two 
heel punctures.

In the analyses between groups, it was observed that sucrose fa-
vored the percentage of duration of finger/fist/tongue sucking 
action more than the kangaroo position. This fact may be related 
to the sweet taste of sucrose and the consequent stimulus to suc-
king, especially on the tongue. The search reflex and sucking are 
primitive reflexes developed during gestation, which are related 
to feeding16. As the NB associates sucking with satiety and com-
fort provided by nutrition (satisfaction of a basic human need), 
sucking during a painful stimulus may favor self-regulation. 
However, tongue/hand or fist sucking can become a harmful 
event, because if it occurs indiscriminately, it can contribute to 
the abnormal development of the dental arches16. Thus, further 
studies are needed to evaluate the long term consequences of re-
peated use of non-nutritive suction or sweetened solutions which 
stimulate sucking.
Another issue with sucrose is the dose and form of administra-
tion. Current studies indicate that lower doses of sucrose 24% 
(minimum 0.1 ml) are effective in promoting analgesia in neona-
tes during single procedures. However, there is still no consensus 
about how to administer sucrose (e.g. syringe, dropper or asso-
ciated with non-nutritive suction)18. 
Therefore, further studies are needed to evaluate autoregulation 
of the NB exposed to repeated acute pain using smaller doses 
of sucrose and other forms of administration, such as associated 
with non-nutritive suction.  
Intragroup analyses showed that both kangaroo position and 
sucrose favored self-regulatory actions of search reflex and suc-
king fingers, fist, and tongue. However, in kangaroo position, 
NB also showed significant changes in the action of taking 
hands to mouth.  
Although maternal comfort actions did not change during data 
collection, it was observed that mothers comforted their children 
during the two heel punctures, and these actions were more pre-
sent at the time of acute pain (T0) and early recovery (T15 and 
T30). Thus, the results of this study indicate that the kangaroo 
position allows the NB to perform more actions of self-regulation. 
The immediate effects of kangaroo position on neonatal anal-
gesia can be attributed to a set of actions that provide the NB 
self-regulation, such as prone position, restraint, gentle touch, 
self-care, increased opportunity for sucking, encouragement of 
breastfeeding, involvement with parents in care, restraint, and 
lapping8.
In the long term, the kangaroo position has also provided be-
neficial effects, especially for premature infants, such as reduced 
cognitive sequelae and motor coordination deficits19. 
This study considered it important that the binomial has pre-
viously performed the kangaroo position, freely and without 
being associated with painful procedures on the NB, in order to 
enable both mother and NB to get to know each other, streng-
then the affective bond, and that the mother becomes more able 
to support her child in painful situations.
In this sense, evidence on humanization at birth indicate that the 
practice of skin-to-skin contact (kangaroo position) in the first 
minutes of life provides better NB adaptation to extra-uterine 
environment and the bond between the binomial8. Moreover, at 
birth, it is recommended to guide pregnant and parturient regar-

Table 4. Distribution of the mean percentage and standard deviation of 
the duration of comfort actions performed by mothers in the kangaroo 
position group according to the phases of data collection – continuation

Phases Action 1st Heel 
puncture

 (SD)

2nd Heel 
puncture

 (SD)

T30 Talking 4.50 (16.60) 3.93 (16.23)

Rocking 12.50 (30.37) 4.93 (21.74)

Kissing 0.50 (2.67) 0.25 (1.58)

Caressing 28.25 (33.80) 25.40 (34.94)

Hugging 45.00 (47.51) 32.75 (47.28)

Non-nutritive 
Suction

0 (0) 0 (0)

T60 Talking 2.00 (6.09) 1.58 (4.29)

Rocking 9.29 (26.03) 10.18 (23.07)

Kissing 2.63 (15.80) 0.68 (2.59)

Caressing 29.42 (37.35) 20.50 (31.55)

Hugging 35.33 (46.21) 25.20 (41.67)

Non-nutritive 
Suction

0 (0) 0.20 (1.26)

T120 Talking 1.13 (5.00) 0.53 (2.87)

Rocking 9.54 (23.90) 6.90 (19.23)

Kissing 0 (0) 0.18 (1.11)

Caressing 24.67 (33.82) 22.95 (33.89)

Hugging 31.08 (44.38) 31.65 (45.17)

Non-nutritive 
Suction

0 (0) 0 (0)

T180 Talking 0.68 (3.08) 1.28 (4.37)

Rocking 6.07 (20.06) 5.48 (19.56)

Kissing 0.13 (0.80) 0.38 (1.75)

Caressing 22.52 (35.95) 26.18 (37.92)

Hugging 33.85 (45.50) 26.33 (43.23)

Non-nutritive 
Suction

0 (0) 0.25 (1.58)

: Average duration percentage; SD = standard deviation.
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ding the procedures, avoid separation of the binomial, postpone 
routine neonatal procedures, minimize interventions and favor 
early skin-to-skin contact whenever possible, regardless the type 
of delivery8,20.
However, the characterization of the sample shows low adheren-
ce to skin-to-skin contact in the childbirth room, which may be 
related to the high number of cesarean sections, in agreement 
with the results of another study21. 
Although surgical teams still have fear and difficulty in adhering 
to skin-to-skin contact soon after birth, there are studies showing 
that it is possible to maintain surgical asepsis along skin-to-skin 
contact between mother and child in the first half hour of life22.
Thus, it becomes necessary to train the obstetric teams for the 
NB reception and to discuss possible ways to ensure that skin-
-to-skin contact will be established in cases of cesarean sections.  
The present study also verified the lack of analgesia in the painful 
procedures that preceded data collection, and muscle puncture 
for hepatitis B vaccination was one of the procedures performed 
in all NB without analgesia. This procedure could have been pos-
tponed until it was possible to perform the kangaroo position or 
breastfeeding in the childbirth room, in order to provide ade-
quate analgesia23.
The NB in the kangaroo position group had the need to feed at 
the end of the recovery phase (T30-T180). Thus, the belief is that 
studies involving breastfeeding and kangaroo position may present 
better results regarding neonatal self-regulation and analgesia. 
Breastfeeding has proven effective for neonatal analgesia in pro-
cedures such as vaccination23. However, if it is impossible to esta-
blish effective breastfeeding on the first day of life, the kangaroo 
position is suggested.
In this sense, the NB who remained on the mother’s lap du-
ring painful procedures showed more hand sucking actions than 
those who suckled during the procedure. This shows that NB 
deprived of breastfeeding used hand sucking as a mechanism to 
self-regulate in the face of acute pain18, similarly to what was 
observed in the present study.
In the kangaroo position group, the fact that the maternal face 
care action did not increase throughout the data collection pha-
ses can be attributed to the periods of inactivity of the RN in the 
first hours of life.
Regarding the comfort offered by mothers to NB, the fact that 
they were being filmed and that data collection was carried out 
in the postpartum period may have inhibited some mothers from 
expressing themselves. It should be noted that mothers were ins-
tructed to be free to act with their child as they felt like during 
data collection, as long as they remained in the kangaroo position. 
There is still no consensus on whether maternal comfort actions 
decrease pain in the NB, and although maternal touch, rocking, 
hugging, stimulating breast sucking, cradling, talking, and eye 
contact have been widely studied25, there are few studies that 
relate mother/child interaction in moments of acute pain.
The medical literature suggests that encouraging actions to com-
fort the child and maintaining privacy at the time of kangaroo 
position may facilitate the promotion of bonding between the 
binomial at the time of acute NB pain. Moreover, maternal pos-
tpartum fatigue may have affected their interaction with the NB. 

Maternal fatigue is a complex phenomenon that includes fee-
lings of tiredness, physical exhaustion, and lack of motivation26.
These symptoms can be mitigated by a care focused on the bino-
mial, including the participation of parents and family members 
in supporting the mother’s care (feeding, rest, hygiene) and NB 
(breastfeeding, hygiene, and painful procedures). Thus, by recei-
ving adequate support and care, the mother can be more prepa-
red to comfort the baby in the postpartum period. 
Studies have shown that NB are dependent individuals to reach 
their physical, emotional, and social maturity; however, primiti-
ve reflexes and the strong desire to fight for survival make them 
resilient and seek ways to conquer everything they need to live27.
In this sense, was observed that studies in the areas of medicine 
and psychology have made great advances in understanding the 
mechanisms of brain development and the influence of emotions 
in the lives of NB, their families, and the entire society that pro-
vides care to the NB. However, nurses need to continue appro-
priating this knowledge so that they can implement care aimed 
at the NB development based on the autonomy presented, espe-
cially by the mother-child binomial.
On the other hand, it is necessary to consider the difficulties, 
space limitations, trained professionals, and the time needed to 
implement measures for self-regulation/comfort of the NB, ta-
king into account family support. Despite this, there is an increa-
se in the interest and willingness of health professionals to offer 
care in a more humanized way20.
There is also a growing appreciation of health education through 
various forms of technologies, always aiming to promote aware-
ness of families for neonatal care, taking into account the chal-
lenges faced by the team in the work environment25. These ini-
tiatives need to be incorporated into the different health services 
in order to achieve humanized and atraumatic care.
The inability to mask the researcher and coders during data 
analysis due to the position adopted by NB in the kangaroo po-
sition group and the lack of a designated private room for data 
collection is a limitation of this study.
The analysis of the self-regulation/self-comfort actions during 
acute pain in NB associated with the proposed treatments (su-
crose and kangaroo position) was the main strength of this study, 
which characterizes an innovation in knowledge about neonatal 
analgesia. The microlithic analysis of the data allowed the resear-
chers to observe the exact moment when the actions of self-re-
gulation/self-comfort started and ended, which shows the need 
to promote the self-regulation of neonatal pain at the moment 
when acute pain occurs. 
In terms of implications for practice, this study recommends 
implementing the kangaroo position or sucrose as non-phar-
macological methods for acute pain relief in NB for up to two 
repeated and successive heel punctures, prioritizing the kangaroo 
position whenever possible.
Health education for mothers/family members with a focus on 
teaching about baby pain responses and neonatal comfort ac-
tions can promote the provision of comfort at the time of acute 
NB pain. 
This study suggests further research that can evaluate the use 
of kangaroo position as long-term analgesia, in order to assess 
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the NB behavioral adaptation in the face of repeated and va-
ried painful stimuli, as well as its relationship with the pain 
threshold.

CONCLUSION

This study concluded that both the kangaroo position (three mi-
nutes before, during, and three minutes after the painful proce-
dure) and sucrose administered two minutes before the painful 
procedure promote the self-regulation of NB submitted to acute 
pain, with a significant difference found only in the sucking of 
hand/fist/ tongue, favorable to sucrose group.
However, the kangaroo position enables the mother to promo-
te comfort actions and the NB autonomy, besides facilitating 
breastfeeding right after the painful procedure, which can colla-
borate with the NB comfort and stability. 
Thus, further studies are suggested, which may show the self-re-
gulation/comfort behavior of the NB when submitted to other 
painful procedures and which may involve family members in 
promoting pain relief and neonatal regulation.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Hypnotic suggestions 
for hypoalgesia or analgesia are efficient for relieving different 
pain conditions, presenting few or no side effects. However, little 
is known about its direct effect on the modulation of peripheral 
nociception. The goal of this study was to evaluate the mecha-
nical and thermal response after specific hypnotic suggestions in 
healthy volunteers. 
METHODS: This is a randomized double-blinded control-
led trial that aimed to evaluate both mechanical and thermal 
nociception after specific hypnotic suggestions in healthy vo-
lunteers. For this, twenty-seven participants were enrolled, ac-
cording to the following eligibility criteria: age between 18-65 
years and absence of pain complaints or psychological disor-
ders. After signed Free Informed Consent Term (FICT) the 
participants were divided by a computer-generated randomiza-
tion in three groups: sham group (no induction of hypnosis), 
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HIGHLIGHTS
• Specific hypnotic suggestions can modulate peripheral nociception in healthy subjects. 
• Data show a modulatory effect for both pain and analgesia sensations. 
• Hypnosis can be considered a feasible technique for the clinical pain management.
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hypnosis-induced pain group and hypnosis-induced analgesia 
group. Susceptibility to hypnosis was assessed through the Wa-
terloo-Stanford Group C (WSGC) scale of hypnotic suscep-
tibility and outcomes included evaluation of questionnaires 
(Hospital Anxiety and Depression Scale and Short Form Brief 
Pain Inventory) as well as the examination of mechanical and 
thermal nociception through the Quantitative Sensory Testing 
(QST), a tool widely used to investigate somatosensory sensi-
tivity by assessing functions of small A-δ and C nerve sensory 
fibers, before and after specific hypnotic suggestion for pain 
and analgesia made by a qualified hypnotherapist. 
RESULTS: Data demonstrated that specific hypnotic sugges-
tions induced significant changes in mechanical and thermal 
sensitivity. The pain group revealed an increase in mechanical 
hyperalgesia and allodynia, while the analgesia group increased 
pain thresholds to thermal stimulations, being conditioned to 
withstand temperature changes after hypnosis, demonstrating a 
modulatory effect for both pain and analgesia sensations in heal-
thy volunteers. 
CONCLUSION: The evidence presented in this study supports 
the use of the hypnosis technique as an auxiliary tool in clinical 
practice.
Keywords: Analgesia, Hypnosis, Pain, Quantitative sensory test.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Sugestões hipnóticas de hi-
poalgesia ou analgesia são eficientes para aliviar diferentes qua-
dros álgicos, apresentando poucos ou nenhum efeito colateral. 
No entanto, pouco se sabe sobre seu efeito direto na modulação 
da nocicepção periférica. O objetivo deste estudo foi avaliar a 
resposta mecânica e térmica após sugestões hipnóticas específicas 
em voluntários saudáveis.
MÉTODOS: Este é um estudo randomizado e duplo-cego que 
visou avaliar a nocicepção mecânica e térmica após sugestões hip-
nóticas específicas em voluntários saudáveis. Para isso, vinte e 
sete participantes foram selecionados, de acordo com os seguin-
tes critérios de elegibilidade: idade entre 18-65 anos e ausência 
de distúrbios psicológicos e de queixas de dor. Após a assinatura 
do Termo de Consentimento Livre e Esclarecido (TCLE), os par-
ticipantes foram divididos por randomização gerada por com-
putador em três grupos: grupo sham (sem indução de hipnose), 
grupo dor induzida por hipnose e grupo analgesia induzida por 
hipnose. A suscetibilidade à hipnose foi avaliada através da escala 

DOI 10.5935/2595-0118.20220059-en

ORIGINAL ARTICLE



Effects of specific hypnotic suggestions on mechanical and thermal 
sensitivity of healthy volunteers: randomized and double-blind study

BrJP. São Paulo, 2022 oct-dec;5(4):320-31

321

Waterloo-Stanford Group C (WSGC) de suscetibilidade hipnó-
tica e os resultados incluíram a avaliação de questionários (Escala 
Hospitalar de Ansiedade e Depressão e Inventário Breve de Dor), 
bem como o exame de nocicepção mecânica e térmica através 
do Teste Sensorial Quantitativo (QST), uma ferramenta ampla-
mente utilizada para investigar a sensibilidade somatossensorial 
por meio da avaliação das funções das fibras sensoriais finas dos 
nervos A-δ e C, antes e após sugestão hipnótica específica para 
dor e analgesia aplicada por um hipnoterapeuta qualificado. 
RESULTADOS: Os dados mostraram que as sugestões hipnóti-
cas específicas induziram mudanças significativas na sensibilida-
de mecânica e térmica dos indivíduos. O grupo dor revelou au-
mento da hiperalgesia mecânica e da alodinia, enquanto o grupo 
analgesia aumentou os limiares de dor por estímulos térmicos, 
sendo condicionado a suportar mudanças de temperatura após a 
hipnose, demonstrando efeito modulador tanto para as sensações 
de dor quanto de analgesia em voluntários saudáveis. 
CONCLUSÃO: As evidências apresentadas neste estudo susten-
tam o uso da técnica de hipnose como ferramenta auxiliar na 
prática clínica.
Descritores: Analgesia, Dor, Hipnose, Teste quantitativo sensorial.

INTRODUCTION

Hypnosis is considered a psychological intervention indicated 
to treat diseases such as depression, obesity, and phobias, and 
is one of the oldest forms for pain management1. Non-phar-
macological nature, convenience of delivering treatment, and 
few side effects are major advantages of this therapy2. It can 
be delivered in a pre-recorded format in the presence of a hyp-
notherapist. Despite much evidence of its efficacy in chronic 
and acute pain therapy, little is known about its direct effect 
on the modulation of nociception3-7.
There are different approaches to delivering hypnosis therapy. 
Many applications involve  minimal induction with sugges-
tions for relaxation and the use of imagery, that is often refer-
red to as “neutral hypnosis”2,8,9. In other cases, a specifically 
focused analgesia suggestion is employed, aiming to alter per-
ceptual experience and behavior2. Some studies have shown 
that hypnotic relaxation is equally effective as an analgesic 
suggestion, while others have indicated that specific analgesic 
cues are more effective6,10-12. Nonetheless, the analgesic effect 
of hypnosis can be so powerful that surgical procedures have 
even been performed without anesthesia13. In fact, several stu-
dies support hypnosis as a potential approach to relieve unad-
dressed pain and anxiety in burn patients undergoing wound 
care, managing labor pain, and fibromyalgia4,14,15.
Not all human beings respond equally to hypnotic interven-
tion. Hypnotic susceptibility determines direct analgesic ef-
ficacy that is critical to the treatment success6. Susceptibility 
scoring is described as the aggregation of behavioral responses 
to a series of individual suggestions6. Several scales have been 
generated such as German Norms for Harvard Group Scale 
of Hypnotic Susceptibility (HGSHS)16, Stanford Hypnotic 
Susceptibility Scale (SHSS), and a more recent Waterloo-S-
tanford Group C (WSGC)17. WSGC consists of hypnotic in-

duction followed by the presentation of 12 hypnotic sugges-
tions (hand lowering, arm rigidity, and immobilization, for 
example), which classifies individuals as low, medium, or high 
hypnotic susceptibility, describing not only their ability to 
enter a hypnotic state but also a correlation with their pos-
tural control18. Indeed, pain reduction was found to be more 
effective in individuals who were considered more susceptible 
(highly hypnotizable) to hypnosis, when hypnotic interven-
tion was performed for analgesia19,20.
To better understand the hypnotic analgesia, it is important 
to differentiate cognitive and behavioral elements from peri-
pheral sensory perception21. Hence, this study examined the 
effects of specific hypnotic suggestionsin peripheral sensitivity 
in a healthy volunteer, with no current pain complaints. 
The goal of this study was to evaluate the mechanical and 
thermal response after specific hypnotic suggestions in heal-
thy volunteers.

METHODS

This is a randomized, double-blinded controlled clinical 
trial. The Consolidated Standards of Reporting Trials (CON-
SORT), CONSORT for Abstracts (CONSORT-A) and the 
Template for Intervention Description and Replication (TI-
DieR) checklist and guide were followed for the elaboration 
of this manuscript.
Twenty-seven volunteers were recruited from the population 
of healthy university students by advertisements posted in the 
university. The following inclusion criteria were applied: age 
between 18 and 65 years, and absence of complaints of pain 
or psychological disorders. 
Subjects with a history of major psychiatric disease, substance 
abuse, or those unable to understand the consent form, indi-
viduals complaining of pain, and severe systemic, metabolic, 
or neurological disease capable of influencing the Quantita-
tive Sensory Testing (QST) were excluded from this study. 
The protocol and informed consent forms were reviewed and 
approved by the local Ethics Committee on Human Research 
(CEPSH-ICB; CAAE: 87585918.2.0000.5467). 
After all participants signed the Free and Informed Consent 
Term (FICT), a computer-generated randomization (Excel soft-
ware) was used to assign participant to three different groups, 
this information was kept confidential in an opaque envelope. 
The groups were namely a) sham group (no induction of hypno-
sis), b) hypnosis-induced pain group, and c) hypnosis-induced 
analgesia group, for these two last groups hypnotic suggestion for 
pain and analgesia was given targeting the increase and decrease 
of the subject’s pain and control over their sensations.  
Following the initial procedures, the hypnotherapist was blin-
ded to participant hypnosis susceptibility score, and the out-
come assessor was blinded to group allocation. To objectively 
assess peripheral sensitization, questionnaires and Quantita-
tive Sensory Testing (QST) were used. This analysis quan-
tifies the peripheral pain sensitivity transmitted by thin (C) 
or thick sensory fibers (small A-δ) of the peripheral nervous 
system (PNS). This allows determination of basal and pain 
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thresholds to mechanical and thermal stimuli, in addition to 
enabling the detection of certain conditions, like hyperalgesia 
or hyperpathia22,23. All eligible volunteers received an explana-
tion of the study objectives. All steps conducted in this study 
were represented in the figure 1 which contains a detailed 
explanation of the validated questionnaires applied to assess 
comorbidities and pain symptoms.

Questionnaires
In addition to standard demographic questions, the following 
questionnaires were used to assess comorbidities and pain 
symptoms: Alcohol Use Disorders Identification Test (AU-
DIT)24, Hospital Anxiety and Depression Scale (HADS)25 for 
anxiety and depression disorders, and Brief Pain Inventory 
– Short Form (BPI)26 for somatosensory symptoms of pain. 
Details of these validated questionnaires used routinely are 
described in figure 1.

Hypnotic susceptibility 
Waterloo-Stanford Group C Scale of Hypnotic Susceptibility 
(WSGC)17 was used to determine the hypnotic susceptibility 
on a score from 0 to 12. Testing for hypnotic susceptibility 
was performed by a qualified hypnotherapist. The procedure 
was verbally standardized for all volunteers through a hea-
dphone containing four sensory families: psycho-imaginary, 
psycho-conflictive, polyvalent, and sensory. A sophisticated 
infrastructure was not required, only a quiet room with a 
comfortable chair.
After a hypnotic induction of about 20 minutes followed by 
the presentation of 12 hypnotic suggestions (1: Hand lowering; 

2: Moving hands together; 3: Mosquito hallucination; 4: Taste 
hallucination; 5: arm rigidity; 6: dream about hypnosis; 7: arm 
immobilization; 8: age regression; 9: music hallucination - hear 
jingle bells; 10: negative visual hallucination; 11: posthypnotic 
suggestion - draw a doodle of a tree on the response booklet, 
and 12: posthypnotic amnesia), all volunteers undergone the 
hypnotic susceptibility scale to be classified as low (0-3 points), 
moderate (4-8 points), or high (9-12 points) susceptibility to 
hypnosis according to their score. 

Specific hypnotic suggestions
Hypnosis was performed by a qualified hypnotherapist with 
27 years working at the Hospital das Clínicas (Clinical Hos-
pital) of the Universidade de São Paulo (USP - University of 
São Paulo), in face-to-face format. No participant had pre-
vious experience with hypnosis. A blinded assistant recorded 
all data. Hypnosis protocol consisted of two phases: induc-
tion and hypnotic suggestions. Hypnotic induction was stan-
dardized to be equally applied to all subjects, except to the 
sham group. The standard hypnotic protocol begins with an 
induction that was associated with breathing and relaxation, 
where subjects received suggestions to focus their attention 
on a single stimulus until reaching a trance state. This phase 
lasts around 10 minutes.
After the induction, the hypnotic suggestion phase started, wor-
king on the imaginary, giving color, size, and shape to the sensa-
tion referred according to the hypnotic suggestion for pain and 
analgesia was given targeting the increase and decrease of the 
subject’s pain and controls over their sensations in those groups, 
rescuing and using an interpretation already known to the hyp-

Figure 1. Flowchart of the study population and experiment design

27 volunteers

Groups: 
Sham (n=9) 
Pain (n=11) 

Analgesia (n=7)
Questionnaires

Hypnotic 
susceptibility 

test QST 1

Specific 
hypnotic 

suggestion QST 2

SOCIODEMOGRAPHIC 
ASSESSMENT

Information about gender, age and skin color were collected according to The Brazilian Institute of Geo-
graphy and Statistics (IBGE) criteria of 2010. Economic classification was made with Socioeconomic 
scale according to Brazilian Criteria of Economic Classification (BCEC) of the Brazilian Association of 
Populational Studies (ABEP) 2011.

ALCOHOL USE DISORDER 
IDENTIFICATION TEST (AUDIT)

Consists of 10 items, which covers the domains of alcohol consumption, drinking behavior, and alcohol 
related problem. Responses were scored from 0 to 4, giving a maximum possible score of 40. The cut-
-off points for non- hazardous consumption considered was ≤ 7.

HOSPITAL ANXIETY AND 
DEPRESSION SCALE (HADS)

Contains 14 items: 7 to evaluate anxiety and 7 to depression and has a cut-off point of ≥ 8 for anxiety 
and ≥ 9 for depression. Each of your items can be scored zero (0) to 3, composing a maximum score of 
21 points for each scale.

BRIEF PAIN INVENTORY (BPI) Consists of 9 items: used to evaluate the presence of pain and its intensity/severity, localization, and 
impact (interference of pain) in individual’s lives in a scale 0 to 10. The cut-off point was ≤ 5 to be eligible 
for the study.
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notized person27. For example, as the area evaluated was the 
hand, in the pain group, the participant was asked to imagine 
the hand on fire, and the color and shape of the fire were asked, 
thus inducing an increase in sensitivity in that region. 
In the analgesia group, the participant was asked to imagine 
or remember the sensation of sitting on the hand for a long 
period, causing tingling and numbness, inducing a loss of 
sensitivity in the area. The control group was undergone to 
the same procedures as other groups, but without induction 
or programming phase applied. They were asked to control 
breathing and relax. The experimental manipulations (induc-
tion + programming/suggestions) lasted for 20 min.

Quantitative Sensory Test (QST)
All QST were performed according to the study28 at baseli-
ne and after hypnosis intervention on glabrous skin of the 
participant’s left hand thenar eminence. During the test, par-
ticipants were seated in a comfortable chair in a quiet room 
and kept their eyes closed during evaluations. All participants 
were subjected to a basal QST session (before hypnosis induc-
tion) and post-hypnotic intervention.  
a) Mechanical detection and mechanical pain threshold: 
was measured using a standardized set of modified von Frey 
hairs that exert forces between 0.25 and 1079 mN (Somedic 
AB™, Horby, Sweden). The contact area of von Frey hairs 
with the skin (hand) had uniform size and shape (rounded 
tip, 0.5 mm in diameter) to avoid sharp edges that would 
facilitate nociceptor activation. The assessment started with 
the lowest filament. One affirmative answer meant percep-
tion of the filament. If the filament used was not felt, a 
filament with higher graduation would be used. The result 
was analyzed from the first filament perceived disregarding 
the filaments that were not perceived. Mechanical detection 
thresholds (MDT) and mechanical pain thresholds (MPT) 
were defined as the lowest pressure that generated a sensa-
tion of touch or pain, respectively.  Mechanical pain sen-
sitivity (MPS) was tested using the von Frey filament four 
times higher than that used for MPT, in addition, the pain 
intensity was also rated by a visual analog scale (VAS). 
b) Dynamic allodynia: stimulus-response-functions for dy-
namic mechanical allodynia (DMA) were determined using 
a standardized brush (Somedic™, Sweden) exerting a force of 
200–400 mN, applied only once. The subject was asked to 
provide a pain rating for each stimulus on a 0-100 mm nu-
merical rating scale (NRS), with 0 indicating ‘‘no pain’’, and 
100 indicating ‘‘most intense pain imaginable’’. 
c) Wind-up ratio: the wind-up ratio is defined as the per-
ceptual correlation of temporal pain summation for repetitive 
mechanical stimuli. In this test of temporal summation, the 
perceived magnitude of a single von Frey stimulus was com-
pared to that of a train of 10 stimuli of the same force repea-
ted at a 1/s rate (166 mN). The train of von Frey stimuli was 
given within a small area of 1 cm2 and the subject was asked 
to provide a rating representing the pain by the end of the 
training using VAS. The mean pain rating of repeated over 
single stimuli was calculated as the wind-up ratio (WUR). 

d) Thermal detection and thermal pain thresholds: tests 
for thermal sensation were performed based on a TSA 2001-
II (MEDOC™, Israel) thermal sensory testing device. Cold 
detection threshold (CDT) and warm detection threshold 
(WDT) were measured first followed by heat pain threshold 
(HPT) and cold pain threshold (CPT), respectively, using 
the Method of Limits29. For the measurement of CDT and 
WDT, subjects received four successive ramps of gradually 
decreasing or increasing temperature, starting from a resting 
neutral temperature of 32°C, at a rate of 1°C per second21,30. 
Subjects were instructed to press a response button when a 
thermal sensation (either cold or warm) was first perceived. 
Pressing the button resulted in the automatic recording of the 
threshold temperature and returning of the thermode to the 
neutral temperature. Thermal ramps were repeated every 4-6s. 
A similar procedure was applied for determining CPT and 
HPT, but the stimuli were applied at 20 to 30 sec intervals, 
and the subjects were instructed to press the response button 
immediately after perceiving the thermal sensation as painful. 
Thermal thresholds were determined by averaging the reading 
of the four successive stimuli, discarding the reading most 
separated from the mean, and recalculating the average of the 
three remaining temperatures31. The intensity of pain evoked 
by suprathreshold stimuli was also assessed. For warm (WST) 
and cold (CST) suprathreshold, there was a constant increase 
(46°C and 48°C) or decrease (10°C and 5°C) from neutral 
temperature with a speed of 2°C/s, respectively. The means 
of the two VAS scores obtained during the suprathreshold 
stimuli were assessed.
 
Statistical analysis 
Continuous quantitative variables were expressed as means, 
as standard error of the mean (SEM), or as standard devia-
tion (SD), while nominal categorical variables were expressed 
in percentage (%). Data was assessed for normal distribution, 
failing which non-parametric tests were applied. Wilcoxon test 
assessed pre- and post-hypnosis of each group and the Kruskal-
-Wallis test was applied for statistical comparisons of the three 
groups. Data were analyzed on SPSS Statistics 20™ (IBM, 
Seattle, USA) and graphs were generated in GraphPad Prism™ 
(Version 8, GraphPad Software Inc., San Diego, CA, USA). A 
p-value < 0.05 was considered statistically significant. 

RESULTS

Epidemiological data of healthy individuals 
Of the twenty-seven healthy participants, 10 men (37%; 
mean age: 35.50±5.195) and 17 women (63%; mean age: 
36.82±3.536) were enrolled in this study (Figure 2A). Accor-
ding to the sociodemographic information, 74% (n= 20) of 
the participants self-declared as white, 18% (n= 5) as black, 
and the remaining 8% (n= 2) as Asian or aboriginal. Most 
of the participants (63%, n=19) were classified as class C 
(21.56±1.029) with an income corresponding to 4-10 mini-
mum wages. Regarding alcohol abuse, the Alcohol Use Disor-
ders Identification Test (AUDIT) demonstrated that 100% 
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(n= 27) of the participants were at low alcoholism risk or 
abstaining  (Figure 2A). 
The presence of pain over the previous 24 hours was assessed 
by using Brief Pain Inventory (BPI), demonstrating the sen-
sory dimension (average and current pain), and the impact of 
pain on quality of life (general activities) through the Visual 
Analog Scale (VAS). All individuals had a null or very low 
(less than 5) pain score (Figure 2A), making them eligible for 
the study. Still, when evaluated the hypnotic susceptibility 
scale most of the participants, 44% (n = 12), were classified 
as moderately susceptible (6.16±0.34) to hypnosis. The re-
maining part of the sample demonstrated high (9.71±0.28, 
26%, n= 7)) or low (2.12±0.39, 30%, n= 8) susceptibility to 
hypnosis (Figure 2B). There were no differences among gen-
ders when evaluated.
General characteristics of volunteers were demonstrated as ab-
solute numbers (n), percentages (%), mean and standard error 
of the mean (SEM) according to evaluation through validated 
questionnaires. (A) indicates the epidemiological data and (B) 
the hypnotic susceptibility of healthy subjects. All volunteers 
were submitted to the hypnotic susceptibility scale performed by 
a qualified hypnotherapist; the classification consists of low hyp-
notizability (0-3 points), moderate hypnotizability (4-8 points), 
or high hypnotizability (9-12 points). Neither the participants, 
the hypnotherapist nor the QST examiners were informed about 
the results of the susceptibility evaluation. GraphPad Prism 8.0.

Quality of life of individuals subjected to hypnosis procedure 
The assessment of emotional aspects and related effects on the 
participant’s quality of life using the HADS showed that 52% 
(n= 14) had symptoms of anxiety (n= 6), depression (n= 3) 
or both (n= 5) concomitantly (Table 1). Of these participants 
with emotional disturbances, most of them (50%, n= 7) were 
moderately susceptible to hypnosis. 
Data correspond to the mean±sem of 27 patients expressed 
as a percentage (%) extracted from the Hospital Anxiety and 
Depression Scale (HADS) questionnaire. 

Effect of specific hypnotic suggestion on peripheral sensitivity
Subjects were arranged in three different groups: sham (n=9), 
pain (n=11), and analgesia (n=7). Results of mechanical and 
thermal quantitative sensory testing are shown in tables 2 and 
3, respectively.
The subjects were divided into sham (n= 9), pain (n=11), and 
analgesia (n=7) groups, and mechanical exteroceptive sensi-
tivity were obtained through von Frey filaments measured in 
millinewtons (mN). The detection values for temperature were 
measured on hand, in celsius degrees (ºC). Visual Analogue 
Scale (VAS): 0 to 100 mm, was used for mechanical and ther-
mal mensuration. Means and standard deviation (SD) of raw 
data were compared using a non-parametric Wilcoxon test for 
comparison before (Pre-hypnosis) and after (Post-hypnosis) 
hypnosis; p-value considered significant was <0.05. 
Pain caused by mechanical hyperalgesia through repetitive pain-
ful stimulation was exacerbated by hypnosis in the pain group, 
once variation in pain intensity was positive after specific hyp-
notic suggestion (MPS, pre: 8.00±10.667/post: 15.27±12.900, 
p=0.011 – Table 2). In contrast, no significant result was observed 
in the analgesia group (MPS, pre: 9.42±12.67/post: 0.57±1.133, 
p=0.058 - Table 2). The analysis between groups showed no dif-
ference between analgesia and pain groups (p=0.0785 – Kruskal-
-Wallis test – Table 4). 
Additionally, the pain group reported greater pain intensity 
in response to the brush touch (DMA, pre: 0.00±0.000/ post: 

Figure 2. Epidemiological data and hypnotic susceptibility of healthy individuals

CHARACTERISTIC 
Gender n %

Female
Male

17
10

63
37

Alcohol abuse (AUDIT)
Socioeconomic 

classification (ABEP)
Hypnotic induction 

score

Category Mean SEM

Age 36 ± 2.88

Low risk or 
abstention

2.67 ± 0.49

C1 21.56 ± 1.029

Moderate 6.16 ± 0.34

Brief Pain Inventory 
(BPI)

Average pain 2.07 ± 0.36

Current pain 0.66 ± 0.24

Pain impact 1.00 ± 0.30

A B

High

12
11
10
9
8
7
6
5
4
3
2
1
0

H
yp

no
tic

 S
us

ce
p

tib
ili

ty
 S

co
re

Low Moderate

Table 1. Assessment of the presence of anxiety and depression 
symptoms in healthy individuals undergoing hypnosis protocol

Emotional aspects n % mean±sem

Absence 13 48

Presence 14 52

Anxiety 6 42.8 10.17±1.10

Depression 3 21.4 9.33±0.33

Both 5 35.5
sem = standard error of the mean
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Table 3. Thermal QST-parameters of healthy subjects

SHAM Pain Analgesia

Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis

CDT 
(ºC)

mean±sd 29.00±1.224 28.66±1.085 29.74±0.996 30.09±1.148 28.42±1.133 23.50±10.45

Negative Rank (mean) 5.08 5.50 5.00

Positive Rank (mean) 4.83 5.50 1.50

Wilcoxon p value (two-tailed) 0.342 0.092 0.063

WDT 
(ºC)

mean±sd 34.35±1.227 34.24±0.901 34.02±0.895 33.59±0.592 34.62±0.703 37.17±5.663

Negative Rank (mean) 5.20 5.94 1.50

Positive Rank (mean) 4.75 3.75 4.50

Wilcoxon p value (two-tailed) 0.678 0.041 0.116

Continue...

Table 2. Mechanical QST-parameters of healthy subjects

SHAM PAIN ANALGESIA

Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis

MDT 
(mN)

mean±SD 0.42±0.261 0.88±1.171 0.434±0.258 0.44±0.355 0.89±1.074 25.086±62.456

Negative Rank 
(mean) 

0.00 2.75 2.00

Positive Rank 
(mean)

1.50 5.00 2.67

Wilcoxon p value 
(two-tailed)

0.180 0.916 0.273

MPT 
(mN)

mean±SD 434.94±491.148 330.96±438.657 58.56±56.562 48.00±63.292 219.31±207.555 663.37±522.605

Negative Rank 
(mean)

3.00 4.42 2.00

Positive Rank 
(mean)

1.00 4.75 3.80

Wilcoxon p value 
(two-tailed)

0.144 0.233 0.075

MPS 
(VAS)

mean±SD 1.44±2.351 3.11±3.620 8.00±10.667 15.27±12.900 9.42±12.67 0.57±1.133

Negative Rank 
(mean)

2.00 1.00 3.90

Positive Rank 
(mean)

4.25 5.50 1.50

Wilcoxon p value 
(two-tailed)

0.173 0.011 0.058

DMA 
(VAS)

mean±SD 0.00±0.000 1.11±2.088 0.00±0.000 10.18±11.694 0.57±1.511 0.00±0.000

Negative Rank 
(mean)

0.00 0.00 1.00

Positive Rank 
(mean)

2.00 4.50 0.00

Wilcoxon p value 
(two-tailed)

0.109 0.012 0.317

WUR

mean±sd 0.294±0.492 0.652±1.655 1.06±1.406 1.38±0.864 2.652±1.650 0.00±0.000

Negative Rank 
(mean)

1.50 5.00 3.50

Positive Rank 
(mean)

3.00 5.00 0.00

Wilcoxon p value 
(two-tailed)

>0.999 0.374 0.028

SD = standard deviation; MDT = mechanical detection thresholds;  MPT =  mechanical pain thresholds;  MPS =  mechanical pain sensitivity; DMA =  dynamic me-
chanical allodynia; WUR =  wind-up ratio; VAS = visual analog scale.
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Table 3. Thermal QST-parameters of healthy subjects – continuation

SHAM Pain Analgesia

Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis Pre-Hypnosis Post-Hypnosis

CPT 
(ºC)

mean±sd 11.96±9.564 13.34±8.228 12.58±10.583 23.08±7.243 18.28±8.290 14.31±10.310

Negative Rank (mean) 3.50 3.00 4.42

Positive Rank (mean) 8.00 6.30 1.50

Wilcoxon p value (two-tailed) 0.859 0.008 0.034

HPT 
(ºC)

mean±sd 42.00±6.111 44.94±3.470 44.59±3.898 39.21±4.428 41.51±3.456 45.48±3.251

Negative Rank (mean) 5.00 6.50 0.00

Positive Rank (mean) 5.00 1.00 4.00

Wilcoxon p value (two-tailed) 0.374 0.004 0.018

CST 
(VAS)

mean±sd 23.87±24.292 29.50±33.721 38.90±30.623 55.15±27.633 41.50±26.229 29.35±26.305

Negative Rank (mean) 3.00 0.00 4.00

Positive Rank (mean) 5.40 5.00 0.00

Wilcoxon p value (two-tailed) 0.208 0.008 0.018

WST 
(VAS)

mean±sd 20.62±22.108 24.56±28.708 38.65±30.862 54.00±27.575 45.64±26.087 31.07±26.168

Negative Rank (mean) 3.33 2.00 4.00

Positive Rank (mean) 5.20 5.89 0.00

Wilcoxon p value (two-tailed) 0.263 0.009 0.018
SD = standard deviation; CDT = cold detection threshold; WDT = warm detection threshold; CPT = cold pain threshold; HPT = hot pain threshold; CST = cold supra-
threshold; WST = warm suprathreshold; VAS = visual analog scale

10.18±11.694, p=0.012 – Table 2).  This was also observed com-
paring with the analgesia group (p=0.0029 – Kruskal-Wallis test, 
Table 4). In turn, the sham and analgesia groups reported an al-
most zero pain intensity in response to this stimulus, as expected 
considering the evaluation of healthy individuals. Regarding the 
wind-up ratio, statistical differences (p=0.028) were observed in 
the analgesia group (WUR, pre: 2.652±1.650/ post: 0.00±0.000- 
Table 2). After being subjected to hypnosis, the analgesia group 
presented statistical differences (p=0.0305) in relation to the 
pain group (Kruskal-Wallis test, Table 4).
Furthermore, differences in mechanical detection (MDT) and 
mechanical pain (MPT) thresholds were not observed intra-
-groups for any of them. However, when assessing the interac-
tion between groups, a significant difference in the pain versus 

the analgesia group occurred in the MPT (p=0.0294– Kruskal-
-Wallis test, Table 4). Finally, regarding the mechanical extero-
ceptive sensitivity assessment, as expected, the sham group (no 
induction of hypnosis) showed no statistical difference after hyp-
nosis for any of the assessed parameters, as shown in Table 2.
The measurement of exteroceptive thermal sensitivity demons-
trated that the individuals presented normal range detection 
thresholds with no alteration after hypnosis in almost all 
groups, except for the pain group, which presented a signifi-
cant difference for the warm detection threshold (WDT, pre: 
34.02±0.895/post: 33.59±0.592, p=0.041 – Table 3) after spe-
cific hypnotic suggestion. In addition, a statistical difference 
was observed in relation to the analgesia group (p=0.0035– 
Kruskal-Wallis test, Table 4).

Table 4. Interaction of mechanical and thermal quantitative sensory testing parameters of healthy subjects between groups

Kruskal-Wallis 
test

MDT 
(mN)

MPT 
(mN)

MPS 
(VAS)

DMA 
(VAS)

WUR CDT (ºC) WDT 
(ºC)

CPT (ºC) HPT (ºC) CST 
(VAS)

WST 
(VAS)

Pre

Sham vs.
Pain

>0.9999 >0.9999 >0.9999 0.0196 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999

Sham vs. 
Analgesia

>0.9999 >0.9999 >0.9999 0.3738 0.0404 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999

Analgesia 
vs. Pain

>0.9999 >0.9999 >0.9999 >0.9999 0.4595 0.6239 >0.9999 >0.9999 >0.9999 >0.9999 >0.9999

Post

Sham vs.
Pain

>0.9999 0.6747 0.8458 >0.9999 0.2851 0.1552 >0.9999 0.1048 0.0542 0.3410 0.9327

Sham vs. 
Analgesia

0.5142 >0.9999 >0.9999 0.0127 >0.9999 >0.9999 0.5769 >0.9999 >0.9999 >0.9999 >0.9999

Analgesia 
vs. Pain

0.0842 0.0294 0.0785 0.0029 0.0305 0.0053 0.0035 0.4447 0.0613 >0.9999 0.9837

MDT = mechanical detection thresholds;  MPT =  mechanical pain thresholds;  MPS =  mechanical pain sensitivity; DMA = dynamic mechanical allodynia; WUR = 
wind up ratio; CDT = cold detection threshold; WDT = warm detection threshold; CPT = cold pain threshold; HPT = hot pain threshold; CST = cold suprathreshold; 
WST = warm suprathreshold
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The subjects were divided in sham (n= 9), pain (n=11) and anal-
gesia (n=7) groups. Kruskal-Wallis test was performed for statis-
tical comparisons of the three groups pre and post-hypnosis. A 
p-value <0.05 was considered statistically significant. 
Moreover, significant differences in cold and heat pain thresholds 
was found for both the pain and analgesia groups. The pain 
group presented a decrease in heat pain threshold (HPT, pre: 
44.59±3.898/post: 39.21±4.428, p=0.004 – Table 3) after hyp-
nosis, which means that they began to feel pain earlier, respon-
ding to the painful stimulus at lower temperatures than in the 
pre-hypnosis. The same behavior occurs for the cold stimulus, 
the pain group also presented a decrease in cold pain threshold 
(CPT, pre: 12.58±10.583/post: 23.08±7.243, p=0.008 – Table 
3) after hypnosis. Thereby, for assessing cold pain, the thermode 
temperature (t) varies between 32 to 0 Celsius degrees, meaning 
that once again, the subjects began to feel pain earlier, respon-
ding to the painful stimulus at lower temperatures than in the 
pre-hypnosis. In contrast, no significant changes were observed 
in the exteroceptive sensation of the sham group, even for warm 
or cold sensations. 
The analgesia group showed an opposite frame with the subjects 
who were hypnotized to not feel pain presenting an increase 
of heat (HPT, pre: 41.51±3.456/post: 45.48±3.251, p=0.018 
– Table 3) and cold pain thresholds (CPT, pre: 18.28±8.290/
post: 14.31±10.310, p=0.034 – Table 3) after specific hypnotic 
suggestion. This means that they respond to pain stimulus later, 
being conditioned to withstand temperature changes.  
Pain intensity was also assessed based on the VAS. For thermal 
stimuli, a variation in temperature occurred at 46-48˚C for 
warm sensation and at 10-5˚C for cold sensation. These tempe-
ratures can induce thermal hyperalgesia in both cases. Variations 
in pain intensity were positive for the pain group after hypno-
sis (WST, pre: 38.65±30.862/post: 54.00±27.575, p=0.009; 
CST, pre: 38.90±30.623/post: 55.15±27.633, p=0.008 – Tab-
le 3) for both warm and cold suprathresholds. However, it was 
negative for the analgesia group (WST, pre: 45.64±26.087/
post: 31.07±26.168, p=0.018; CST, pre: 41.50±26.229/post: 
29.35±26.305, p=0.018 – Table 3) at all assessed temperatures. 
Such results indicate that the volunteers hypnotized to feel pain 
indeed reported hyperalgesia after specific hypnotic suggestion, 
meanwhile the pain intensity was lower for the analgesia group. 
No difference was observed for the sham group, neither warm 
nor cold suprathresholds.

DISCUSSION

In this study, hypnosis was applied to healthy participants, who 
presented low risk for alcohol abuse or were abstinent, respecting 
the inclusion criteria. The sample was focused on healthy indivi-
duals that presented null or very low pain scores, making them 
eligible for the study. Data presented herein revealed that speci-
fic hypnotic suggestions altered exteroceptive sensitivity, either 
mechanical or thermal, for both pain and analgesia in healthy 
subjects. Regarding mechanical nociception, the results indica-
te that hypnosis was able to induce hyperalgesia and allodynia 
in the pain group, resulting in intensification of pain. On the 

other hand, the analgesia group became less sensitive to repea-
ted induction of pain stimuli after hypnosis. Hypnosis can be 
considered as a procedure in which an intentional introspective 
mental activity is induced and guided by a hypnotherapist that 
engenders relevant changes of experience and bodily functions32. 
Hypnosis is known as a therapy that can intentionally change 
sensory inputs, feelings, mental representations, and behavioral 
and neurovegetative responses33. 
Regarding sensory inputs, hypnosis is considered a powerful anal-
gesic tool, able to increase the pain threshold up to the level of sur-
gical anesthesia1,13 as well as modulate proprioceptive and sensory, 
nonpainful, inputs34,35. The results of this study demonstrate that 
specific hypnotic suggestions increased pain thresholds in the anal-
gesia group after both heat and cold stimulations, meaning that 
these subjects became more resistant to pain sensations after hyp-
nosis. In addition, it decreased pain thresholds in the pain group 
after both heat and cold stimulation, causing those individuals to 
be less resistant to pain. These data agree with those from rando-
mized controlled studies demonstrating that hypnotic suggestion 
could improve pain conditions and analgesia27,36. 
The results of this study also indicated that hypnotic suggestion 
might be an effective procedure for alleviating pain perception 
in experimental models37,38. However, no changes were observed 
for the detection parameters of basal thresholds neither for the 
pain nor the analgesia group. These results can be related to the 
hypnotic suggestion being made on participants to induce either 
pain or analgesia, thus interfering with sensory, while detection 
thresholds should remain unchanged once hypnosis was suppo-
sed to change only pain perception and not basal sensitivity. 
These data are supported by clinical studies demonstrating that 
hypnotic relaxation without a specific analgesic suggestion re-
sult in thermal and mechanical detection, but not pain threshold 
changes, thus demonstrating that a relaxation suggestion has no 
genuine effect on sensory pain thresholds39. Herein, this study 
administered hypnotic suggestions, once subjects were specifi-
cally hypnotized to feel pain, revealing that specific suggestions 
are essential to hypnosis’s effect on pain sensitivity. The exact me-
chanisms by which hypnosis can change pain perception are still 
being subjected to research, however, significant changes were 
revealed by functional magnetic resonance imaging (fMRI) in 
the insula, prefrontal, parietal, and anterior cingulate (ACC) cor-
tices, areas involved in painful modulation40,41, thus demonstra-
ting that these regions influence pain thresholds.
It is worth highlighting that the quantitative sensory test (QST) 
is a psychophysical method that allows quantifying positive 
and negative phenomena of exteroceptive sensitivity transmit-
ted by the thin or thick fibers of the peripheral nervous system 
(PNS)22,23

. This instrument has been widely used in studies that 
are focused on explaining and understanding how pain mecha-
nisms work, such as in neuropathic pain or orofacial pain, for 
example28,42, enabling to examine both cutaneous and deep pain 
sensitivity, including cerebral processing of nociceptive data, to 
create sensory profiles by applying painful stimuli28. However, 
hypnosis does not specifically affect one kind of peripheral affe-
rent nerve fiber but has an impact on the central processing of 
perception38, as previously related.
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The literature demonstrates that pain reduction has been more 
effective in individuals considered highly susceptible to hypno-
sis19,20. The results of this research agree with the literature since 
most subjects (n=19, 70.4%) presented moderate to high sus-
ceptibility scores spread across the different groups, responding 
to pain or analgesia in healthy individuals subjected to specific 
hypnotic suggestion.
The present study was able to demonstrate that specific hypno-
tic suggestion alters both mechanical and thermal exteroceptive 
sensitivity evaluated by QST, widely used to investigate soma-
tosensory sensitivity, evaluating the functions of sensory nerve 
fibers A-δ and C of healthy volunteers. This finding is considered 
a great start in the search of how hypnosis could be useful in 
individuals with pain. The exact mechanisms by which hypnosis 
alters sensory functions are not yet fully understood and are part 
of the authors› future goals. Therefore, perception modification 
mainly for analgesia in healthy individuals broad out the idea to 
use hypnosis in refractory patients who will not answer appro-
priately in conventional treatment for chronic pain. Moreover, 
further investigations into these individuals would enlighten and 
enable its application in clinical practice.

CONCLUSION

Data presented herein demonstrate that specific hypnotic sugges-
tions can modulate peripheral nociception in healthy subjects, 
revealing its modulatory effect both for pain and analgesia, in 
addition to enabling discussions for further studies on its clinical 
applicability. 
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SUPLEMENTARY MATERIAL

1. Consort A
Items to include when reporting a randomized trial in a journal or conference abstract

Item Description Reported on 
page number

Title Effects of specific hypnotic suggestions on mechanical and thermal sensitivity of healthy vol-
unteers: randomized and double-blind study 1

Authors * Camila Squarzoni Dale (e-mail: camila.dale@usp.br) – corresponding author 1

Trial design N/A

Methods

  Participants 27 volunteers were enrolled in this study. Inclusion criteria: 18-65 years and absence of com-
plaints of pain or psychological disorders. Non-inclusion criteria: subjects with a history of 
major psychiatric disease, substance abuse, or those unable to understand the consent form, 
individuals complaining of pain, and severe systemic, metabolic, or neurological disease ca-
pable of influencing quantitative sensory testing (QST).

2,5

  Interventions Specific hypnotic suggestions (hypnosis-induced pain and hypnosis-induced analgesia) 2,5

  Objective To evaluate the mechanical and thermal nociception after the specific hypnotic suggestions 
technique in healthy volunteers. 

2,5

  Outcome specific hypnotic suggestions capable of alters the mechanical and thermal nociception in 
healthy subjects, revealing its modulatory effect both for pain and analgesia

2, 12-14, 16

  Randomization Computer-generated randomization (Excel software) was used to assign participant to three 
different groups:
a) sham group (no induction of hypnosis), 
b) hypnosis-induced pain group,
c) hypnosis-induced analgesia group

2,5

  Blinding (masking) the hypnotherapist was blinded to participant hypnosis susceptibility score, and the outcome 
assessor was blinded to group allocation.

2,5

Results

  Numbers randomized a) sham group (no induction of hypnosis) = 9
b) hypnosis-induced pain group = 11
c) hypnosis-induced analgesia group = 7

2,11

  Recruitment advertisements posted in the university (USP) 2

  Numbers analysed a) sham group (no induction of hypnosis) = 9
b) hypnosis-induced pain group = 11
c) hypnosis-induced analgesia group = 7

2,11

  Outcome a) no significant changes were observed in the exteroceptive sensation of the sham group, 
even for warm or cold sensations, 
b) hypnosis was able to induce mechanical hyperalgesia and decreased thermal pain thre-
sholds in hypnosis-induced pain group,
c) hypnosis increased thermal pain thresholds in hypnosis-induced analgesia group.

12-16

  Harms No 

Conclusions specific hypnotic suggestions could alter the mechanical and thermal nociception in healthy 
subjects, revealing its modulatory effect both for pain and analgesia response.

16

Trial registration N/A

Funding Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP): [Grants 2016/10372-0; 
2018/18483-1] and [Grant 2018/14560-1]. Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq): [Grant 830928/1992-8] and [Grant 156313/2018-9] 

17
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2. Tidier (Template for Intervention Description and Replication)

The TIDieR (Template for Intervention Description and Replication) Checklist*
Information to include when describing an intervention and the location of the information

Item 
number

Item Where located **

Primary paper
(page or 
appendix
number)

Other † 
(details)

1. BRIEF NAME
Specific Hypnotic Suggestion.

7

2. WHY
Hypnosis is considered a psychological intervention to treat diseases such as depression, obesity, and 
phobias, and is one of the oldest forms of pain management.

4

3. WHAT
The subject remained seated in a comfortable chair, at your disposal is a headphone and paper and pen 
to be used when necessary/requested.

4. Before hypnosis starts the hypnotic susceptibility test was applied by hypnotherapist. The procedure 
was verbally standardized through a headphone containing four sensorial families: psycho-imaginary, 
psycho-conflictive, polyvalent, and sensorial. After 20 minutes of hypnotic induction, the presentation 
of 12 hypnotic suggestions (1. Hand lowering; 2. Moving hands together; 3. Mosquito hallucination; 4. 
Taste hallucination; 5. Arm rigidity; 6. Dream about hypnosis; 7. Arm immobilization; 8. Age regression; 
9. Music hallucination (hear jingle bells); 10. Negative visual hallucination; 11. Posthypnotic suggestion 
(draw a doodle of a tree on the response booklet), and 12. Posthypnotic amnesia). All participants were 
subjected to the hypnotic susceptibility scale to be classified as low (0–3 points), moderate (4-8 points), 
or high (9-12 points) susceptibility to hypnosis according to their score.
After this, the hypnotic suggestion for pain or analgesia were applied. The hypnosis protocol consisted 
of two phases: induction and hypnotic suggestions. The standard hypnotic protocol began with an in-
duction that is associated with breathing and relaxation, where subjects received suggestions to focus 
their attention on a single stimulus until reaching a trance state. This phase lasted around 10 minutes. 
After the induction, the hypnotic suggestions phase started, working on the imaginary, giving color, size, 
and shape to the sensation referred according to the hypnotic suggestion for pain and analgesia was 
given targeting the increase and decrease of the subject’s pain and controls over their sensations in 
those groups, rescuing and using an interpretation already known to the hypnotized person.

6-7

5. WHO PROVIDED
Qualified hypnotherapist. Technical training and clinical experience were required.

7

6. HOW
Hypnosis was delivery in a face-to-face format with the presence of a hypnotherapist, it was also pro-
vided individually.

7

7. WHERE
Non sophisticated infrastructure was required, only a quiet room with a comfortable chair.

6-7

8. WHEN and HOW MUCH
Hypnosis was applied just once, for 20 minutes divided in two phases: induction and hypnotic sugges-
tion, 10 minutes each.

7

9. TAILORING
The procedure was designed to be applied in a similar way to each volunteer. Except for the fact that the 
hypnotherapist would only find out in the time of application what kind of hypnotic suggestion he would 
do whether to induce pain, analgesia or nothing (sham). 

5

10.‡ MODIFICATIONS
No modifications were necessary.

11. HOW WELL
The intervention adherence or fidelity was not assessed. All volunteers were eligible for the study.

5.9

12.‡ The intervention adherence or fidelity was not assessed. All volunteers were eligible for the study. 5.9
** Authors - use N/A if an item is not applicable for the intervention being described. Reviewers – use ‘?’ if information about the element is not reported/not   suf-
ficiently reported.        
† If the information is not provided in the primary paper, give details of where this information is available. This may include locations such as a published protocol      
or other published papers (provide citation details) or a website (provide the URL).
‡ If completing the TIDieR checklist for a protocol, these items are not relevant to the protocol and cannot be described until the study is complete.
* We strongly recommend using this checklist in conjunction with the TIDieR guide (see BMJ 2014;348:g1687) which contains an explanation and elaboration for 
each item.
* The focus of TIDieR is on reporting details of the intervention elements (and where relevant, comparison elements) of a study. Other elements and methodological 
features of studies are covered by other reporting statements and checklists and have not been duplicated as part of the TIDieR checklist. When a randomized trial 
is being reported, the TIDieR checklist should be used in conjunction with the CONSORT statement (see www.consort-statement.org) as an extension of Item 5 of 
the CONSORT 2010 Statement. When a clinical trial protocol is being reported, the TIDieR checklist should be used in conjunction with the SPIRIT statement 
as an extension of Item 11 of the SPIRIT 2013 Statement (see www.spirit-statement.org). For alternate study designs, TIDieR can be used in conjunction with the 
appropriate checklist for that study design (see www.equator-network.org). 
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ABSTRACT

BACKGROUND AND OBJECTIVES: 25% sucrose and 
kangaroo position are effective for neonatal analgesia in single 
procedures and sucrose is also effective in repeated procedures. 
Behavioral and physiological responses and adverse effect on 
newborns submitted to kangaroo position or 25% sucrose for 
analgesia were compared in two heel punctures applied during 
the first hours of life. 
METHODS: Randomized clinical trial with 80 newborns and 
40 mothers. Data were collected during two heel punctures. 
The kangaroo position was performed for three minutes be-
fore, during and three minutes after the punctures. Oral 25% 
sucrose (0.5 mL/kg) was administered two minutes before the 
punctures and the newborns were kept in a crib. Each data col-
lection was divided into nine phases. The facial action, crying 
and heart rate data were analyzed using descriptive and com-
parative analyses. Facial actions, assessed by the Newborn Fa-
cial Coding System scale, was used to test the hypothesis. The 
frequency of gastric side effects was calculated. Ethical aspects 
were preserved. 
RESULTS: Facial actions did not differ (p>0.05) between groups 
in the two data collections. There were no relevant changes in 
heart rate between and within groups. The newborns in the kan-
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garoo group cried more than in the sucrose group (p<0.05) in 
the second collection. In the administration of sucrose, more 
side effects were observed in the first (p=0.02) and second col-
lection (p=0.007). 
CONCLUSION: The kangaroo position is as effective as the ad-
ministration of 25% sucrose to relieve pain resulting from two 
repeated heel punctures.
Keywords: Crying, Heart rate, Kangaroo-mother care method, 
Newborn, Pain, Sucrose.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Sacarose a 25% e posição 
canguru são efetivos para analgesia neonatal em procedimentos 
únicos e a sacarose também é efetiva em procedimentos repeti-
dos. Comparou-se as respostas comportamentais e fisiológicas e 
o efeito adverso entre recém-nascidos submetidos a posição can-
guru ou sacarose a 25% na analgesia em duas punções de calcâ-
neo, aplicadas durante as primeiras horas de vida. 
MÉTODOS: Ensaio clínico randomizado com 80 recém-
-nascidos e 40 mães. Os dados foram coletados durante duas 
punções de calcâneo. A posição canguru foi realizada por três 
minutos antes, durante e três minutos após as punções. A sa-
carose a 25% oral (0,5 mL/kg) foi administrada dois minu-
tos antes das punções e os recém-nascidos permaneceram em 
berço. Cada coleta de dados foi dividida em nove fases. Os 
dados da mímica facial, choro e frequência cardíaca foram 
analisados por meio de análises descritivas e comparativas. 
A mímica facial, avaliada pela escala Newborn Facial Coding 
System, foi utilizada para testar a hipótese. A frequência dos 
efeitos colaterais gástricos foi calculada. Os aspectos éticos fo-
ram preservados. 
RESULTADOS: A mímica facial não diferiu (p>0,05) entre os 
grupos nas duas coletas de dados. Não houve alterações relevan-
tes na frequência cardíaca entre e intragrupos. Os recém-nas-
cidos do grupo canguru choraram mais que no grupo sacarose 
(p<0,05) na segunda coleta. Na administração de sacarose, foram 
observados mais efeitos adversos, na primeira (p=0,02) e segunda 
coleta (p=0,007).
CONCLUSÃO: A posição canguru é tão eficaz quanto a admi-
nistração de sacarose a 25% para aliviar a dor decorrente de duas 
punções de calcâneo repetidas.
Descritores: Dor, Choro, Frequência cardíaca. Método canguru, 
Recém-nascido, Sacarose.
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INTRODUCTION 

The first hours of life of the newborn (NB) mark the period of 
adaptation to extra-uterine life, with the stabilization of phy-
siological functions. During this period, the NB is exposed to 
repeated painful procedures that can generate short-term con-
sequences, such as changes in physiological parameters, crying, 
motor activity, and facial action1. Furthermore, it is believed 
that the first experience of tissue injury can be as painful as 
subsequent experiences2 and painful procedure repetition in 
the same region of the body, as with heel puncture, can lead to 
long-term complications such as hyperalgesia and allodynia3. 
Such complications can negatively influence NB recovery and 
impact their quality of life. Thus, pain control in the neonatal 
period, besides being a human right4, brings benefits for the 
child’s development. In this sense, oral sucrose and the kanga-
roo position have been used to promote analgesia in newborns 
undergoing painful procedures5. 
Oral sucrose has proven effective for neonatal analgesia in sin-
gle procedures (heel puncture and intramuscular injection) in 
full-term and premature newborns, and no serious side events 
have been documented with its use6. Although effective in these 
repeated procedures, further studies are needed to verify its effec-
tiveness and adverse effects6,7, especially when doses are adminis-
tered over a short interval of time.
The kangaroo position, also known as “skin-to-skin contact” 
or “kangaroo care”, has proven effective and safe for neonatal 
pain relief in single procedures (intramuscular injection and heel 
puncture). However, there are still no studies on its effectiveness 
in repeated procedures8. Furthermore, studies in premature ne-
wborns have shown that kangaroo position was as effective as 
sucrose in single procedures9,10.
In the present study, the term “kangaroo position” is used to refer 
to the intervention described above, because this is the position 
defined and adopted by the Kangaroo Cara method11. Thus, this 
study aimed to compare behavioral and physiological responses 
and adverse effects between infants undergoing kangaroo po-
sition or 25% sucrose administration in the treatment of pain 
from two repeated heel punctures in the first hours of life. The 
hypothesis that kangaroo position is as effective as oral adminis-
tration of 25% sucrose to relieve pain in infants exposed to two 
repeated heel punctures was tested.

METHODS

This is a randomized controlled equivalence clinical trial con-
ducted in the rooming-in unit of a public university hospital 
in São Paulo state, Brazil, which was guided by the standards 
of Consolidated Standards of Reporting Trials (CONSORT)12 
and Template for Intervention Description and Replication (TI-
DieR) Checklist and Guide13. Randomization to the treatment 
groups was performed by a statistician using the software R: De-
velopment Core Team® (2012), and a random sequence of 100 
units was created, which were allocated, individually, in opaque, 
sealed envelopes, which were opened after the mother signed the 
Free and Informed Consent Term (FICT).

The use of 25% sucrose (positive control) and kangaroo position 
(new treatment) as therapeutic treatments for acute pain in NB 
who underwent two heel punctures was evaluated. Although the 
compared treatments were different in nature, the chosen option 
was to test 25% sucrose with a new treatment (kangaroo posi-
tion) because it is the standard treatment for neonatal analgesia 
in the hospital/field of data collection. 25% sucrose was produ-
ced at the institution’s compounding pharmacy and administe-
red according to the institutional protocol13. Kangaroo position 
is used in this hospital for mother-child contact right after birth 
and in neonatal units, and is not regularly used during painful 
procedures.
This study population consisted of NB with gestational age ≥ 36 
weeks who required at least two heel punctures during the hospi-
talization period, which were allocated into two groups.
The sample was calculated using the Statistical Package for 
the Social Sciences® (SPSS) software, version 21, based on a 
pilot study with 10 NB (five in each group), in which two 
identical data collections were considered. A standard de-
viation of the facial action duration (measured by Newborn 
Facial Coding System - NFCS) and a ratio between the 
number of comparison subjects equal to one (equivalence 
clinical trial) was adopted, resulting in 40 NB per group, 
with an effect size of 0.145, alpha of 0.5, power of 0.95, and 
significance (p) of 0.05.
Inclusion criteria for NB were gestational age ≥ 36 weeks, born 
at the data collection field hospital, at least two repeated and suc-
cessive heel punctures (three hours apart), Apgar score ≥ 7 at the 
5th minute of birth, and were clinically stable with a heart rate 
between 93-154 bpm12 at the time of recruitment. All mothers 
included in this study were clinically stable and able to perform 
kangaroo position during data collection. 
classified as small for gestational age, those with congenital or 
neurological abnormalities, clinical diagnosis of asphyxia or 
trauma during birth, difficulty swallowing, use of opioids by NB 
or mother before or after birth, mothers who used illicit drugs 
during pregnancy, who had a twin brother participating in the 
study, mothers who were unavailable to perform kangaroo posi-
tion, and cases of admission to the rooming-in unit with more 
than 12 hours of life were not included. Figure 1 shows the study 
participants flowchart.
Data collection occurred when the infants were between three 
and 18 hours old and were with their mothers in the rooms of 
the hospital’s rooming-in unit, together with other binomials. 
Data were collected in the same way in both collections, each 
one being divided into nine phases, described in table 1. In the 
period between data collections, the NB remained in the roo-
ming-in unit with their mothers, were breastfed, had their dia-
pers changed, and other painful procedures were given to them 
as needed.

MEASURED VARIABLES 

Sample characterization
NB were characterized regarding the following variables: gender, 
weight, 5th minute Apgar score, gestational age, type of delivery, 
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Assessed for eligibility (n=598)

Randomized (n= 80)

Allocation

Follow-Up

Analysis

Enrollment

Allocated to sucrose (n= 40)
- Received allocated intervention (n= 40 )
- Did not receive intervention (n=0)

Lost follow-up (n= 0)
Discontinued intervention (n= 0)

Analyzed  (n= 39) - Excluded from the analysis of 
facial mimicry and crying in the T180 phase of the 
second data collection (n=1)

Excluded (n= 518)

Did not meet inclusion criteria (n=504)
- No indication for calcaneal puncture (n=364)
- Rooming-in unit admission with only one calcaneal punc-
ture scheduled (n=4)
- Rooming-in unit admission >12 hours of life (n=2)
- Nbs small for gestational age (n=72)
- NBs < 36 weeks of gestational age (n=46)
- Twin B when both were eligible (n=1)
- Maternal unavailability for kangaroo position (n=1)
- Use of illicit drugs during pregnancy (n=2)
- Birth trauma (n=2)
- Declined participation (n= 4)

Other reasons (n= 14)
- Unavailability of researchers to collect data (n=6)
- Failure to communicate with health team at recruitment 
(n=8)

Allocated to kangaroo position (n= 40)
- Received intervention (n=40)
- Did not receive intervention (n= 0)

Lost follow-up (n= 0)
Discontinued intervention (n= 0)

Analysed  (n=39) -  Excluded from the analysis of 
facial mimicry and crying in the T180 phase of the 
second data collection (n=1)

Figure 1. Flowchart of the newborns and mothers participating in this study. 

duration of labor, drugs used at delivery, invasive procedures 
since birth, drugs since birth, feeding, hours of life at the time 
of collection, side effects (nausea, regurgitation, and vomiting). 
These variables were collected in the NB chart, except for adverse 
effects and hours of life at the time of data collection, which were 
collected in both collections. 

Facial actions
The facial action was used to test the equivalence hypothesis 
and was analyzed using the NFCS, which has five facial actions 
that include: protruding forehead, pinched eyes, deep nasolabial 
groove, horizontal mouth, and tense tongue. However, there is 
evidence that the evaluation of three of these actions is sufficient 
to capture the face of pain in the NB15. 
Thus, the present study considered three of these actions (bul-
ging forehead, pinched eyes, and deepened nasolabial groove) 
that are more easily observed during kangaroo position and that 
have already been evaluated in previous studies without compro-
mising the results16.

The following is a description of each of these actions15: 1. bul-
ging forehead - bulging or the appearance of vertical furrows 
between the eyebrows as a result of the lowering and drawing 
together of the eyebrows; 2. pinched eyes - tight closing and/or 
bulging of the eyelids; 3. deepened nasolabial groove - elevation 
and deepening of the nasolabial groove, i.e., the line that forms 
between the nasal wings to the lips.

Crying
Crying was assessed by sizing the total duration and quality ba-
sed on the classification used by Warnock16: 1. loud cry/whining 
- cry is diffuse/amplified/strong, diffused and with open mouth; 
2. weak/exhausted cry - cry is hoarse, very tired, may sound 
weak, feeble, and the baby’s sounds seem exhausted.

Heart rate
Heart rate was assessed continuously during all collection phases 
and stored every second in a database in the software of the Polar 
RS800® (USA) device. 
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Tachycardia was considered to be a heart rate greater than 154 bpm, 
according to the classification of the European Society of Cardiology17.

Image coding and analysis
Data regarding facial mimicry and crying were filmed using a 
digital camera (SONY-Digital Handycam, model Hybrid Hard 
Disk Drive® (Japan) and coded continuously, second by second, 
in a microanalytic manner, in the two data collections. In ad-
dition, the percentage of occurrence of facial actions (behavior 
duration/phase duration X 100) was analyzed. The coders recei-
ved training and used a coding sheet in which they analyzed the 
facial actions second by second, separately. 
Inter-observer reliability was checked with 20% of the study sample 
(16 NB) using the GSEQ® program (version 5.0), obtaining Kappa 
coefficients equal to or greater than 0.80 for all coders. Next, the co-
ding was continued and the data were processed by double entry in an 
Excel spreadsheet and transported to the Statistical Package for Social 
Sciences (SPSS), version 21, for descriptive and comparative analysis.
The project was approved by the ethics committee of the hospital/
study site (CAAE: 17228713.5.0000.5393), and registered in Regis-
tro Brasileiro de Ensaios Clínicos (Brazilian Registry of Clinical Trials), 
available at http://www.ensaiosclinicos.gov.br/rg/RBR-7nynr7/.

Statistical analysis
The homogeneity between groups was verified for the behavioral 
and characterization variables of the sample, and the compari-

son was made using the Chi-squared or Fisher’s Exact test for 
categorical variables, and the t-test for independent samples (or 
Mann-Whitney) for continuous variables.
For the analysis of facial mimicry, was chose to group the three actions 
that were evaluated. To group the actions in the GSEQ 5.1 program, 
was followed Warnock’s16 recommendation; thus, the three facial actions 
were grouped into one action called “action”, which best captured the 
facial expression of NB. The “or” function in the GSEQ 5.1 program to 
group the facial actions was used. Thus, the action variable measures the 
presence of at least one of three facial actions that express pain16.
The behavioral variables (NFCS and crying) were analyzed for each 
second, calculating the average percentages of duration16. Since no 
normality was found in the behavior of these variables (verified 
by the Kolmogorov-Smirnov and Shapiro-Wilk tests), they were 
treated non-parametrically, using Friedman’s test for comparison 
between the phases of data collection (intragroup) and the Mann-
-Whitney test in each phase of data collection between the groups.
The heart rate data were transferred to Excel program, the mean 
values and standard deviation were calculated, and finally, trans-
ported to SPSS®, version 21. Throughout the study, a 5% signi-
ficance level was adopted. 

RESULTS 

The study included 80 NB, 40 in the sucrose group (control) 
and 40 in the kangaroo position group (intervention). However, 

Table 1. Description of the duration and procedures performed in each of data collection’s nine phases.

Phases Basal Treatment Antisepsis T0 T15 T30 T60 T120 T180

Duration 3 minutes 1 minute 33-82 sec. 15 sec. 15 sec. 30 sec. 60 sec. 60 sec. 60 sec.

Desc r ip -
tion of
p r o c e -
dures
performed 
in each 
phase.

Preparation
NB remained in a 
regular crib, wear-
ing only a diaper.
Two cardiac 
electrodes were 
placed under the 
nipples, which 
were connected 
to Polar RS800® 
equipment to as-
sess heart rate.
A tripod camera 
was placed to re-
cord facial action 
and crying.

Data Collection
NB were filmed 
without interven-
tion. 
Heart rate was 
collected con-
tinuously from 
baseline to T180 
phase.

Preparation of sucrose
NB received a dose of 25% 
sucrose (0.5 mL/kg - maxi-
mum 2 mL) orally, with a syrin-
ge on the anterior part of the 
tongue, two minutes before 
the procedure14. They were 
positioned in dorsal decubitus 
and remained unmanipulated 
until the end of data collection.
Sucrose data collection
Data were collected from the 
last minute after sucrose ad-
ministration.

Kangaroo position preparation
NB were positioned upright 
on their mother’s chest, wea-
ring only a diaper and with 
their heads sideways11. They 
remained in the kangaroo po-
sition for three minutes before 
the painful procedure14, main-
taining it until the end of data 
collection. 

Data collection in the kanga-
roo position
Data were collected from the 
last minute before the painful 
procedure.

Ant iseps is 
was per-
formed with 
cotton and 
70% alco-
hol.

The images 
of facial ac-
tions and 
crying were 
r e c o r d e d 
c o n t i n u -
ously.

The mo-
ment of 
heel punc-
ture, per-
formed with 
a lancet 
Pro Uno 
A c c u -
Chek® lan-
cet (United 
States) by 
the same 
t r a i n e d 
nurse.

T15-T180: recovery after the painful proce-
dure.

Data is collected continuously, without inter-
vention from the researchers.

After the end of each data collection, the 
camera was turned off, the heart monitor was 
disconnected, and the NB remained in the 
rooming-in unit with their mothers.

The painful procedures (type of procedure 
and analgesia received) that the NB received 
in the interval between the two data collec-
tions were recorded.

At the end of the second data collection, the 
cardiac leads were removed and the NB con-
tinued to be housed together with their moth-
ers.
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there were image losses in the T180 phase at the end of the 2nd 
data collection, leading to the exclusion of two NB (one from 
each group) from the analyses referring to this phase. As images 
from the camera were lost in the T180 phase, it was not possible 
to analyze these images. In table 2, it was found that both groups 
did not differ in their neonatal and maternal characteristics (type 
of delivery, duration of labor, and use of drugs).
As for feeding, in both groups, most NB (82.5%) were on exclu-
sive breastfeeding and the rest were receiving breast milk from the 
milk bank or artificial milk (in the unavailability of human milk). 
There was no significant difference regarding the amount of painful 
procedures performed before the start of data collection: orotracheal 

intubation (p=0.99); airway aspiration (p=0.64); heel (p=0.40), ve-
nous (p=0.99), arterial (p=0.99) and intramuscular (p=1.00) punc-
tures. All NB received ocular silver nitrate instillation, intramuscular 
vitamin K, and hepatitis B vaccine in the delivery room. 
Regarding the use of pain relief methods in procedures perfor-
med prior to data collection, only one NB in the sucrose group 
received combined rolling with sucrose for pain relief during an 
arterial puncture. 
Five (6.2%) of the 80 NB were submitted to painful procedures 
between data collection, three (7.5%) of them in the kangaroo 
position group and two (5.0%) in the sucrose group. In the kan-
garoo position group, one NB was submitted to venipuncture, 
one to arterial puncture and another to aspiration of the upper 
airways. In the sucrose group, one NB received a venipuncture 
and another was submitted to gastric lavage. None of these NB 
received analgesia during these procedures.
The assessment of neonatal pain through the duration of facial 
action (mean percentage) showed that, when comparing the 
groups, there was no statistical difference (p>0.05) in any phase 
of data collection (Table 3). Intragroup comparisons (analysis of 
data from all phases in the same group) were statistically signi-
ficant in the sucrose group (p<0.001) and in the kangaroo posi-
tion group (p<0.001). 
The analysis of crying, by means of its total duration and quality 
(high and weak crying duration), shows that there was no statis-
tically significant difference between the groups regarding crying 
duration and quality (high and weak) at any stage of the first data 
collection. Differently, in the second data collection, the mean 
percentage of total cry duration was significantly higher in the 
kangaroo position group (p>0.05) in all phases of the procedure, 
except at baseline, compared to the sucrose group. Furthermore, in 
this second collection, there was no significant difference between 
the groups regarding the average percentage of both loud and weak 
crying of the infants in any phase of the procedure (Table 4).
The intragroup comparison showed that there were significant 
changes in the percentage of total crying in both treatment 

Table 2. Neonatal and maternal characteristics of the kangaroo po-
sition and sucrose groups of study participants in a rooming-in unit.

Groups Kangaroo 
(n=40)

Sucrose 
(n=40)

p-value

Gender [n(%)]
   Female
   Male 

21 (52.5%)
19 (47.5%)

19 (47.5%)
21 (52.5%)

0.65*

Average weight (g) 3.713 g 3.746 g 0.77**

Gestational age [n(%)] 
   > 37 weeks
   < 37 weeks

37 (92.5%)
03 (7.5%)

39 (97.5%)
01 (2.5%)

0.34*

Type of delivery [n(%)]
   Vaginal
   Cesarean section

16 (40.0%)
24 (60.0%)

15 (37.5%)
25 (62.5%)

0.81*

Labor duration 
(minutes)

355 491 0.34**

Drugs used in childbirth [n(%)]

   Bupivacaine
   Sufentanil  
   Morphine

34 (85.0%)
36 (91.0%)
21 (51.4%)

35 (87.5%)
38 (94.4%)
22 (55.6%)

0.99**

*Fisher’s Exact Test ** Chi Squared Test

Table 3. Mean percentage and standard of the NB’s facial actions duration grouped at each collection phase in the kangaroo and sucrose groups 
at the first and second blood collection in a rooming-in unit. 

1st data collection 2nd data collection

Groups Kangaroo Sucrose p-value* Kangaroo Sucrose p-value*

Phase x̄ SD x̄ SD x̄ SD x̄ SD

Baseline 6.60 12.64 7.70 18.74 0.44 8.53 6.53 1.28 23.27 0.58

Treatment 6.03 17.85 3.53 6.41 0.18 9.00 17.11 6.43 16.77 0.53

Antisepsis 7.38 17.50 6.58 13.58 0.50 14.68 1.23 9.00 18.09 0.58

T0 18.58 27.72 14.10 2.41 0.80 25.28 26.70 13.80 15.70 0.80

T15 26.80 34.28 28.50 34.13 0.67 42.15 38.21 28.15 31.17 0.12

T30 11.43 21.83 8.48 14.45 0.76 16.60 26.66 9.93 17.8 0.60

T60 12.63 28.10 10.18 22.43 0.37 15.53 29.0 7.65 17.18 0.39

T120 3.60 10.00 6.23 14.41 0.16 12.38 20.87 8.50 16.95 0.43

T180 3.79 8.62 11.80 22.00 0.18 9.80 20.34 3.33 6.43 0.24

x̄: mean percentage of the facial action duration; SD: standard deviation. *Mann-Whitney test
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groups (kangaroo position p=0.001 and sucrose p=0.001) 
and in loud crying (kangaroo position p=0.01 and sucrose 
p<0.001), predominantly at T0 and T15. On the other hand, 
there was no difference (p=0.45) in the average percentage of 
weak crying between the data collection phases in the kangaroo 
position group.
No NB presented altered heart rate during data collection in 
both groups. In the comparison between the groups, both in the 
first and second heel puncture, there was no statistically signifi-
cant difference in heart rate, except in the treatment phase of the 
second heel puncture (p=0.04) (Table 5).
The intra-group analysis over the two data collections showed 
that the infants in both groups had significant changes in heart 
rate, with p=0.001 in the kangaroo position group and p<0.001 
in the sucrose group.

Regarding adverse effects, differences were observed between the 
groups only in the occurrence of nausea, being more frequent in 
the sucrose group - first collection (p=0.02) and second collec-
tion (p=0.007).
In the first collection, one (2.5%) NB in the kangaroo position 
group had nausea during the baseline phase and vomiting after 
establishing the kangaroo position. In the sucrose group, eight 
NB (20%) had nausea at baseline, and this effect continued after 
sucrose administration until the end of data collection in four 
NB (10%; p=0.03). 
In the second data collection, in the kangaroo position group, one 
(2.5%) NB presented nausea after establishing the kangaroo position. 
In the sucrose group, nine (22.5%) NB had nausea, two (5%) regur-
gitation, and one (2.5%) vomiting. These effects occurred predomi-
nantly after sucrose administration (17.5%, seven NB; p=0.06). 

Table 4. Average percentage of total duration and quality of crying of newborns in the kangaroo position and sucrose groups, in the different 
phases of the first and second data collection in a rooming-in unit. 

1st Data collection 2nd Data collection

Crying Kangaroo Sucrose p-value* Kangaroo Sucrose p-value*

x̄ SD x̄ SD x̄ SD x̄ SD

Baseline Total 1.79 6.42 4.63 16.13 0.67 2.38 8.78 4.28 12.19 0.71

High 1.45 6.00 4.65 16.12 0.32 1.93 6.59 4.20 12.22 0.32

Weak 0.33 2.69 0 0 0.32 0.48 3.00 0 0 0.90

Treatment Total 1.58 10.01 0 0 0.32 3.18 11.22 1.67 10.54 0.04*

High 1.58 9.96 0 0 1.00 3.18 10.40 0 0 1.00

Weak 0 0 0 0 1.00 0 0 0 0 1.00

Antisepsis Total 2.50 15.81 0.93 5.86 0.99 3.18 11.22 1.67 10.54 0.02*

High 2.50 15.81 0.93 7.27 1.00 4.85 15.05 0 0 1.00

Weak 0 0 0 0 1.00 0 0 0 0 1.00

T0 Total 10.00 22.39 3.33 16.12 0.09 14.00 26.79 0.83 4.32 0.04*

High 9.20 22.17 3.33 16.11 0.32 13.33 26.79 0.85 4.38 0.32

Weak 0.83 5.22 0 0 1.00 0.68 4.27 0 0 0.32

T15 Total 7.33 21.13 6 18.35 0.74 14.00 10.00 4.32 26.67 0.03*

High 5.65 18.78 5.18 17.89 0.49 10.97 25.13 4.32 10.15 0.32

Weak 1.67 10.54 0 0 0.32 3.02 8.38 0 0 0.32

T30 Total 7.58 24.42 1.92 7.47 0.62 7.25 22.08 0 0 0.02*

High 5.50 21.15 1.90 7.43 0.32 7.25 22.07 0 0 1.00

Weak 2.08 13.12 0 0 0.94 0 0 0 0 1.00

T60 Total 4.71 18.97 0.83 5.27 0.17 5.71 18.25 0 0 0.02*

High 4.58 18.17 0.83 5.22 0.32 5.70 18.25 0 0 1.00

Weak 0.13 0.79 0 0 0.52 0 0 0 0 1.00

T120 Total 5.55 20.15 1.29 6.74 0.38 4.25 12.35 0 0 0.01*

High 5.55 20.16 1.30 6.79 1.00 3.98 12.33 0 0 0.32

Weak 0 0 0 0 1.00 0.30 1.90 0 0 0.32

T180 Total 2.95 14.15 2.65 13.07 0.98 6.04 17.44 0 0 0.02*

High 2.93 20.73 2.58 12.85 1.00 4.57 12.78 0 0 1.00

  Weak 0 0 0 0 1.00 1.50 9.48 0 0 1.00

x̄: percentage mean; SD: standard deviation; * p<0.05 (Mann-Whitney test)
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DISCUSSION

Regarding facial actions, it was observed that there was no statis-
tical difference (p>0.05) between the groups in the percentage of 
facial action duration at the first or second data collection. 
These data allow the statement that both kangaroo position 
(three minutes before, during, and three minutes after the 
procedure) and 25% oral sucrose (0.5 mL/kg, administered 
two minutes before the procedure) were equally effective in 
relieving neonatal pain from two heel punctures three hours 
apart.
On the other hand, there were significant differences in the per-
centage of crying duration in the second data collection, with 
higher values in kangaroo position group in the following phases: 
treatment (p=0.042), antisepsis (p=0.022), T0 (p=0.004), T15 
(p=0.032), T30 (p=0.022), T60 (p=0.022), T120 (p=0.011) and 
T180 (p=0.022). Regarding crying quality, a predominance of 
loud crying was observed in kangaroo position group, at the se-
cond collection, in the same phases mentioned above: treatment 
(p=0.042), antisepsis (p=0.022), T0 (p=0.017), T15 (p=0.017), 
T30 (p=0.022), T60 (p=0.022), T120 (p=0.022) and T180 
(p=0.044). 
Thus, it was observed that sucrose proved more effective in re-
ducing crying in the second puncture. In this sense, it should 
be noted that, as the kangaroo position predisposes the NB to 
breastfeeding, for it to be more effective it may be important to 
allow breastfeeding on demand during the procedure, so the NB 
would possibly be comfortable and cry less before the painful 
procedure. Thus, this study suggest researches that test the kan-
garoo position in association with breastfeeding on demand du-
ring repeated painful procedures in order to test its effectiveness 
compared to sucrose.
The calming effects of sucrose may last longer than the analgesic 
effects, according to a study that evaluated reduced behavioral 
stress responses during a subsequent handling procedure perfor-
med up to one hour later18. Thus, it is important to emphasize 
that this solution should be used with caution, since it is not 
known for sure what consequences its use may have, and eviden-
ce-based protocols for its use are needed19. 

In both groups, the NB’ heart rate remained within normal 
parameters (93 - 154 bpm) in all phases of data collection. 
Statistically significant differences were observed between the 
groups, only in the treatment phase of the second data collection 
(p=0.04), with a higher heart rate in the sucrose group compared 
to the kangaroo position.  
The NB heart rate stability may be related to both the effective 
analgesia of both treatments, as well as the intensity of painful 
stimulus caused by heel puncture. Other authors7 also verified 
the maintenance of heart rate during repeated heel punctures 
after sucrose administration in hospitalized NB.
Since this was the first study to evaluate the effects of kangaroo 
position on repeated procedures, i.e., repeated measures were 
compared, it was necessary to evaluate intragroup behaviors in 
more detail. In relation to the average percentage of facial action, 
significant changes were observed in  kangaroo position group 
(p<0.001, higher in all phases of the second data collection) and 
in  sucrose group, (p<0.001, higher in the second data collection, 
in basal, treatment, antisepsis, T30 and T120 phases).
Significant changes were observed in the percentage of total 
crying (p=0.001) and loud crying (p=0.01) in the kangaroo po-
sition group (higher in all phases of the second data collection, 
except in phases T30 and T120). In the sucrose group, there 
were significant changes in total crying (p=0.001, higher in all 
phases of the first data collection, except in the treatment phase) 
and loud crying (p<0.001, higher in all phases of the first data 
collection, except in the treatment phase).
Both groups showed significant changes in heart rate p=0.001 in 
the kangaroo position group (higher in all phases of the second 
data collection, except in phases T0 and 130) and p<0.001 in the 
sucrose group (higher in all phases of the second data collection).
Although further studies are needed to evaluate the use of the 
kangaroo position in other repeated procedures, it is known that 
it can contribute to pain relief in several ways, such as: bonding 
between mother and child, breastfeeding, and stabilization of 
physiological parameters, capillary blood glucose levels, and 
maintenance of body temperature11. 
The kangaroo position is also a way to promote maternal and fa-
mily autonomy in caring for the child in times of pain. However, 

Table 5. Mean heart rate (bpm) of infants in the two data collection phases in a rooming-in unit unit. 

1st Data Collection 2nd Data Collection

Kangaroo Sucrose p-value* Kangaroo Sucrose p-value*

x̄ SD x̄ SD x̄ SD x̄ SD

Basal 122.90 10.10 124.80 10.20 0.54 126.10 9.70 127.40 11.10 0.96

Treatment 126.80 9.00 130.90 10.70 0.12 127.60 9.10 134.50 14.00 0.04*

Antisepsis 126.10 8.60 128.30 9.70 0.33 127.50 11.00 132.20 13.30 0.11

T0 128.50 8.90 129.40 10.20 0.76 128.50 9.90 133.00 14.40 0.40

T15 128.50 10.40 132.20 11.60 0.11 129.70 10.80 132.90 12.50 0.27

T30 127.60 9.70 128.10 9.90 0.99 127.60 11.60 129.90 12.80 0.48

T60 126.90 9.20 125.10 10.10 0.33 128.20 10.80 127.90 11.70 0.93

T120 126.10 12.00 124.30 10.50 0.39 127.90 10.50 130.10 12.10 0.47

T180  126.20 11.50 123.80 10.10 0.33 128.70 11.30 127.30 9.40 0.57
x̄: mean heart rate; SD: standard deviation; *p<0.05, Chi-squared test
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other authors point out that there is still a low participation of the 
family in caring for the NB child’s pain20. It is believed that the as-
sociation of the use of the kangaroo position and breastfeeding on 
demand may contribute to reducing crying in the phases of acute 
pain (T0 and 15), because breastfeeding has proven effective in re-
lieving neonatal pain21. The presence of side effects such as nausea 
and vomiting was more frequent in the sucrose group in the first 
(p=0.02) and second collections (p=0.007). The nausea that oc-
curred during baseline, especially before sucrose administration in 
the first data collection, may be associated with the birth process. 
Although the adverse effects associated with the use of oral sucrose 
were not severe, the dose administered needs to be reviewed as an 
attempt to reduce such effects. Similarly, other authors point out 
the need for further studies to define the dose of sucrose to be ad-
ministered when not associated with other pain relief methods22. 
The oral administration of 0.1 mL of 25% sucrose associated with 
non-nutritive sucking (pacifier) two minutes before heel puncture 
promoted neonatal pain relief in the first 30 and 60 seconds after 
the painful procedure in NB with 24 to 42 weeks of gestational 
age22. Thus, studies associating the use of sucrose with other non-
-pharmacological treatments are recommended in order to obtain 
effective analgesia with lower doses than those used in the present 
study in order to minimize adverse effects.
Studies with NB in the period of transition to extrauterine life 
may be difficult to interpret because, in addition to the physiolo-
gical transformations, NB may be exposed to a bright and noisy 
environment, with different smells and temperature changes23. 
In practical terms, it is important to respect the NB’s desire to 
breastfeed during the painful procedure and the assistance to the 
binomial that presents difficulty to initiate breastfeeding.
Although there is an increase in the nursing team’s knowledge 
about pain and ways to treat neonatal pain24 and a great advance 
in Health Education and in the promotion of care focused on 
the NB’s development, taking into account the family participa-
tion, there is a need for a greater insertion of the families in the 
care of neonatal analgesia in the daily nursing care.
Thus, it is necessary to strengthen the educational technologies 
aimed at the health team, family, and community, in order to 
ensure correct neonatal analgesia with the evidence available to-
day25, collaborating with the dissemination of studies and impro-
vement of nursing care to the NB. 
For this, pain management must include not only pharmacologi-
cal and non-pharmacological strategies, but also the engagement 
of both parents and professionals, taking into account their ex-
periences, feelings, and wishes for the moment of the procedure 
itself, so that this strengthening in health education takes place26.
Limitations of this study include the inability to blind the re-
searcher and coders during data collection and image analysis 
due to the nature of the kangaroo position, the lack of a private 
room for data collection, exposing NB to environmental stimuli 
(ambient noise and movement of people), and data collections 
performed at night due to the technical difficulty of obtaining 
adequate images. The continuity of studies on neonatal analgesia 
involving sucrose and kangaroo position is paramount, especially 
in repeated procedures and in those that may be related to the 
longest period of pain and stress in NB.

Taking into consideration that the two interventions had the 
same efficacy on the main outcome (facial mimicry), it is belie-
ved that kangaroo position is more efficient because it does not 
involve material expenses like sucrose (production of the sucrose 
and syringe for administration). Thus, the kangaroo position or 
sucrose implementation is recommended for analgesia to NB ex-
posed at two repeated blood draws. It is advisable to reserve the 
use of sucrose as analgesia for cases in which it is not possible to 
use the kangaroo position, because this method promotes the 
participation and autonomy of the mother/family in caring for 
the child and is free of costs and adverse effects.

CONCLUSION 

The results indicate that the kangaroo position, performed three 
minutes before, during and after heel puncture, and sucrose, ad-
ministered orally two minutes before two blood draws (3-hour 
interval between them), were equally effective in promoting pain 
relief in neonates through observation of facial action. However, 
due to the adverse effects of sucrose, it is recommended that the 
kangaroo position be favored whenever possible. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Inadequate pain asses-
sment in preterm infants (PI) is a persistent problem. Currently, 
a precise pain assessment is one of the main challenges for health 
professionals in the intensive care units (NICU). The objective 
of this study was to verify the correlation between the Neonatal 
Infant Pain Scale (NIPS) and Premature Infant Pain Prole - Revi-
sed (PIPP-R), internal consistency, and inter-evaluator reliability 
on pain assessment during aspiration in PI. 
METHODS: Prospective observational study with low birth weight 
PI (< 2500 g), hemodynamically stable, minimal or no sedation, 
under mechanical ventilation, continuous positive airway pressure, 
nasal cannula oxygen, or ambient air, and needing aspiration during 
hospitalization in the neonatal intensive care unit in the period from 
2019 to 2020.. PI were evaluated during three different aspiration 
procedures: without intervention (1), using gentle touch (2), and 
using sucrose (3).   NIPS and PIPP-R instruments were applied, 
while internal consistency was determined using Cronbach’s alpha, 
reliability using the intraclass correlation coefficient, and concurrent 
validity using Spearman’s correlation coefficient. 
RESULTS: Fifty PIs requiring tracheal aspiration were evalua-
ted. NIPS and PIPP-R showed high (Cronbach α: 0.824) and 
moderate (Cronbach α: 0.655) internal consistency. Inter-e-
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HIGHLIGHTS
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• NIPS and PIPP-R scales were sensitive in identifying pain.
• High reliability on the NIPS scale and moderate reliability on the PIPP-R scale.  
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valuation reliability was excellent in all aspiration procedures for 
NIPS (1:  0.991, 2: 0.987, and 3: 0.993) and PIPP-R (1: 0.997, 
2: 0.986, and 3: 0.977). Concurrent validity was observed only 
for aspiration without intervention. 
CONCLUSION: Although NIPS may have better clinical uti-
lity than PIPP-R, both instruments presented good internal 
consistency and inter-evaluator reliability and may be used for 
assessing pain during aspiration in PI.
Keywords: Pain, Pain Measurement, Preterm Infant.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A avaliação inadequada da 
dor em recém-nascidos prematuros (RNPT) é um problema per-
sistente. A avaliação precisa da dor é um dos principais desafios 
para profissionais de saúde nas Unidades de Terapia Intensiva 
Neonatais (UTIN). O objetivo deste estudo foi verificar a as-
sociação entre a Escala de Dor Neonatal (Neonatal Infant Pain 
Scale - NIPS) e o Perfil da Dor do Bebê Prematuro - Revisado 
(Premature Infant Pain Profile Revised - PIPP-R), assim como a 
consistência interna e a confiabilidade inter-avaliadores na aferi-
ção da dor durante a aspiração do RNPT. 
MÉTODOS: Estudo transversal prospectivo com RNPT de bai-
xo peso ao nascer (<2500 g), hemodinamicamente estáveis, com 
mínima ou nenhuma sedação, sob ventilação mecânica, apresen-
tando pressão positiva contínua nas vias aéreas, oxigênio na cânula 
nasal ou ar ambiente, e precisando de aspiração durante a inter-
nação na UTIN no período de 2019 a 2020. Os RNPT foram 
avaliados durante três diferentes procedimentos de aspiração: sem 
intervenção (1), toque gentil (2) e administração de sacarose (3). 
Os instrumentos NIPS e PIPP-R foram aplicados durante a avalia-
ção. A consistência interna foi determinada pelo alfa de Cronbach, 
a confiabilidade pelo coeficiente de associação intraclasse e a vali-
dade concorrente pelo teste de associação de Spearman.
RESULTADOS: Foram avaliados 50 RNPT que necessitaram 
de aspiração traqueal. A NIPS e a PIPP-R mostraram consistên-
cia interna alta (Cronbach α: 0,824) e moderada (Cronbach α: 
0,655), respectivamente. A confiabilidade inter-avaliadores foi 
excelente em todos os procedimentos de aspiração para NIPS 
(1: 0,991, 2: 0,987 e 3: 0,993) e PIPP-R (1: 0,997, 2: 0,986, 
e 3: 0,977). A validade concorrente foi observada apenas para 
aspiração sem intervenção. 
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CONCLUSÃO: Embora a NIPS possa ter melhor utilidade clí-
nica do que o PIPP-R, ambos os instrumentos apresentaram boa 
consistência interna e confiabilidade inter-avaliadores, e podem 
ser usados para avaliar a dor durante a aspiração em RNPT.
Descritores: Dor, Medição da Dor, Prematuro, Recém-Nascido. 

INTRODUCTION

According to the International Association for the Study of Pain, 
pain is an unpleasant sensory and emotional experience associa-
ted with, or resembling that associated with, actual or potential 
tissue damage. In addition, repeated exposure to pain can cause 
permanent damage in the short and long term (e.g. irritability, 
sleep disturbances, hypersensitivity to painful stimuli, and cog-
nitive problems)1,2. 
Preterm infants (PI) often require invasive care and procedures 
in Neonatal Intensive Care Units (NICU), which can cause pain 
and stress4-6. One study7 noted that 50 PI experienced 643 acute 
painful procedures during their NICU stay (i.e., 23 painful pro-
cedures per day). Furthermore, healthcare professionals consider 
airway aspiration to be the most frequent and painful procedure 
for infants7-10.
Among the procedures that cause pain in respiratory physiothe-
rapy, aspiration is the most common procedure and the one that 
causes most pain to the newborn (NB) (72.7%)10.  Among the 
painful and invasive procedures performed during hospitaliza-
tion, observed in a study, there was an average of 6.6 procedu-
res per day of RN hospitalization, with an average of 27.9 per 
hospitalization. The most frequent procedures are heel punctures 
(36.1%), airway aspiration (26.3%) and venipuncture for test 
collection (9%)7.  
Pain assessment is a challenge when dealing with infants, 
since it is commonly expressed through verbalization. Since 
infants cannot verbalize yet, pain is assessed by observing 
physiological, hormonal, and behavioral responses1. Moreo-
ver, a gold standard instrument to accurately assess pain in 
infants has not yet been identified in clinical practice4. The 
American Academy of Pediatrics recommends the use of re-
liable instruments to adequately classify and control pain in 
infants11. 
However, choosing a valid, reliable method that is a feasible and 
practical instrument for pain assessment has been a challenge11. 
Although more than 40 instruments are available for pain asses-
sment in infants, few are regularly used in NICUs, such as the 
Premature Infant Pain Profile (PIPP) and Neonatal Infant Pain 
Scale (NIPS)3, 12. 
A study5 compared four validated instruments for pain assess-
ment in PIs and suggested that the PIPP and NIPS had good 
clinical utility and were the best choice to assess pain in Pis 
submitted to blood collection by heel puncture. Furthermo-
re, no studies were found that investigated the comparison of 
these instruments applicability during the aspiration procedure 
in NBs4. Therefore, the objective of this study was to verify the 
association between NIPS and PIPP-Revised (PIPP-R), the in-
ternal consistency and reliability and inter-evaluators agreement 
during aspiration in Pis. The belief is that the results will help 

health professionals choose and use appropriate instruments to 
assess pain in NB.

METHODS

The STROBE (Strengthening the Reporting of Observational 
Studies in Epidemiology) statement was used to properly report 
all important information in this manuscript13.
This is a prospective cross-sectional study that included low birth 
weight PIs of both genders, admitted to the NICU of a public 
and maternity hospital in the city of Goiânia, and data collection 
occurred in the period from March 2019 to June 2020. This hos-
pital and maternity ward was renovated and reopened in 2012, 
since then it is a reference in labor and birth care of low and 
medium complexity, with 10 NICU beds, 10 ICU beds (Inter-
mediate Care Unit) and 5 Kangaroo care beds. The NB profile 
was mostly premature. 
The following inclusion criteria were adopted: PI (gestational age 
[GA] between 26 and 36 weeks and 5 days); low birth weight 
(< 2500 g); hemodynamic stability; minimal sedation (< 0.3 
µg/kg fentanyl) or no sedation; under mechanical ventilation; 
continuous positive airway pressure (CPAP); oxygen from nasal 
cannula or room air; cardiac and respiratory monitoring; no res-
piratory distress or oxygen desaturation; and need for aspiration 
during NICU admission. Infants with genetic syndromes, major 
malformations, or congenital infections were excluded. 
Initially, low-birth-weight PIs admitted to the NICU were iden-
tified through an active search of medical records. Then, parents 
or guardians were contacted within the unit for an interview. 
Due to the complexity of the study, many parents or guardians 
requested to read the informed consent form together, which 
was signed after all doubts were clarified. Quantitative variables 
regarding the main characteristics of PIs (for example: type of 
delivery, birth weight, Apgar score at first and fifth minutes and 
health complications after birth) were collected using a standar-
dized form. The study followed the guidelines and regulatory 
standards for research involving human subjects (resolution 
466/12 of the National Health Council) and was approved by 
the research ethics committee of the Hospital e Maternidade 
Dona Iris (Dona Iris Hospital and Maternity Ward) - CAAE: 
2.894.555. 
NBs who met eligibility criteria underwent three procedures at 
least 48 hours apart: one without intervention and two with in-
terventions (gentle touch and sucrose). Interventions were not 
allowed less than five minutes before aspiration, and recordings 
with adequate quality were made 30 seconds before the proce-
dures to observe infants’ expression and limb movements. The 
aspiration procedure lasted 60 to 90 seconds, while the recovery 
time after aspiration lasted 30 seconds, according to the NICU 
protocol. A person with no technical knowledge in the health 
field edited all the voices before data analysis to eliminate bias. 
For the pain relief interventions, the gentle touch was perfor-
med, chosen for being a very effective non-pharmacological me-
thod used to relieve pain and calm the baby. It is an easily applied 
method, which consists of placing one hand on the head and 
the other hand on the abdomen of the newborn. Sucrose 25% 
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was chosen because it is an effective intervention for the relief of 
acute pain in PIs14-16. Based on a study16, the solution was mani-
pulated and administered 0.5mL of 25% sucrose per kg of the PI 
weight using a syringe devoid of a needle.
Two validated scales, the NIPS and the PIPP-R, were used as 
pain assessment instruments. The scales were scored by two 
independent evaluators. The evaluators had clinical experien-
ce in Neonatal Intensive Care for approximately 10 years and 
Master degree.
NIPS was developed based on the Eastern Ontario Children’s 
Hospital Pain Scale for infants >24 weeks and without neurolo-
gical impairment. It is a multidimensional, easy-to-understand, 
and clinically applicable instrument to assess pain in NB and 
full-term infants. NIPS assesses six variables referring to acute 
painful procedures behavioral response: facial expression, crying, 
breathing patterns, arms, legs, and arousal state. In each variable 
there are two items that should be scored from 0 to 1 (except 
the crying variable, which has three items and should be scored 
from 0 to 2). The instrument was adapted and translated into 
Portuguese17-19. 
PIPP-R is a multidimensional instrument that assesses acute pain 
in NB and full-term infants, and is one of the few scales that has 
metric adjustments for premature children, using gestational age 
as the score. PIPP-R analyzes seven indicators related to behavior 
(facial actions: eyebrow protrusion, eye contraction, and naso-
labial sulcus), physiological (heart rate and oxygen saturation), 
and contextual factors (GA and baseline behavioral status). In 
addition, it classifies pain intensity according to a score of mild, 
moderate, or severe. A study translated and adapted this instru-
ment into Portuguese in 201320,21. 
Physiological and behavioral items are scored on a four-point 
scale (0 to 3), affecting changes in each item from baseline values. 
In contrast, contextual factors are scored at the beginning of the 
pain assessment (before touching the NB). Different behavioral 
and physiological factors are scored in ascending order accor-
ding to 6 changes from baseline; contextual factors are scored 
in descending order to explain physiological differences related 
to prematurity. Therefore, the maximum score is 21 points for 
preterm (28 weeks GA) and 18 for term infants20,21. 
The original version of the PIPP-R was recently revised and trans-
lated into Portuguese to simplify its use18. Although the items 
have been maintained, the scoring of the PIPP-R was changed: 
contextual items are scored only if changes are observed in the 
other item. The total score also ranges from 0 to 21 points, and 
pain is classified as “no” or “mild” (from 0 to 6), “mild to mo-
derate” (from 6 to 12 points) and “moderate to severe” (> 12)21.

Statistical Analysis 
In the descriptive analysis, the mean and median standard de-
viation (SD), and minimum-maximum values, were calculated 
for continuous variables; the absolute-relative frequencies were 
calculated for discrete variables.
Data were analyzed in SPSS software (IBM Corp, USA, version 
23.0), and statistical significance was set at 5% (p < 0.05). The 
intraclass association coefficient (ICC) assessed the inter- evalua-
tors reliability of pain perception scores using NIPS and PIPP-R 

instruments. The ICC was calculated for individual and mean 
scores, and Cronbach’s alpha assessed the internal consistency of 
the instruments. ICC scores were considered excellent (>0.90), 
good (0.90 to 0.75), moderate (0.50 to 0.75), or low (< 0.50)19. 
The Kolmogorov-Smirnov test verified the normality of the data. 
Nonparametric tests used since the pain assessment results sho-
wed a non-normal distribution. Spearman’s association test was 
used to assess the association between the NIPS and PIPP-R ins-
truments.

RESULTS

Fifty PIs (26 female PIs) with a mean GA of 28 weeks (24.42 to 
35.41) and a mean birth weight of 1050 g (595 to 2225 g). Of 
these, 41% were on invasive mechanical ventilation, 37% on 
nasal Continuous Positive Airway Pressure (CPAP), and 22% 
on oxygen therapy (Table 1). A total of 150 recordings were 
evaluated, and each RNPT was recorded in three situations 
(aspiration without intervention, aspiration with the gentle 
touch, and aspiration with sucrose). The median scores during 
the aspiration procedures in the NIPS scale were 4.27 (3.49 
to 5.09) when aspiration was performed without intervention, 
3.14 (2.47 to 3.81) with gentle touch and 2.19 (1.57 to 2.81) 
with sucrose, respectively. While on the PIPP-R scale the scores 
were 10.04 (8.92 to 11.16) without intervention, 8.53 (7.74 
to 9.32) with gentle touch, and 7 (6 to 8) with sucrose. The 
inter-evaluators reliability for NIPS was 0.983 (no interven-
tion), 0.975 (gentle touch), and 0.985 (sucrose). Reliability for 
A PIPP-R was 0.995 (no intervention), 0.973 (gentle touch) 
and 0.955 (sucrose) (Figure 1). 

Pilot trial (n=10)

1st footage: 
aspiration without 

intervention

2nd footage: 
aspiration with 
gentle touch

Excluded (n=2)

Mothers not located 
to sign FICT (n=5)

NICU Discharge (n=7)
Deaths (n=6)
No Continuity (n=5)

3rd footage: 
aspiration with 

sucrose

The study included 85 preterm infants who  
met the inclusion criteria

50 PI were considered eligible and 
underwent aspiration procedure

The footage was edited by a third person

NIPS and PIPP-R were used to score pain 
by two physical therapists: A and B

Statistical analyses using SPSS 23.0 statistical software

Figure 1. Research design flowchart. Goiânia, Goiás, 2020.
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The overall Cronbach’s alpha indicates that the NIPS and PI-
PP-R instruments presented internal consistency of 0.824 and 
0.655, respectively. Spearman’s correlation coefficient between 
the NIPS and PIPP-R instruments was significant only for the 
first aspiration procedure (r = 0.668 for evaluator A and r = 
0.660 for evaluator B; all p value < 0.001, Figure 2). 

DISCUSSION

This study provided measures of reliability between two pain 
assessment instruments in PI during a painful procedure. The 
association between NIPS and PIPP-R, internal consistency, 

and inter-rater reliability during PI aspiration procedures were 
evaluated. Both instruments were sensitive in identifying pain, 
which was evident during aspiration without intervention. Also, 
lower scores were presented when using sucrose and gentle touch 
than without intervention. The identification of reliable instru-
ments will help health care professionals to improve pain ma-
nagement and quality of care for vulnerable infants. This study 
confirmed a research21 that validated the Brazilian version of the 
PIPP-R and showed that scores responded to painful procedures 
and different relief strategies. 
Another study23 assessed pain using the PIPP in 109 NBs during 
heel blood sampling and noted a lower risk of moderate to severe 
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pain in those who received combinations of aspiration, breast 
milk, and snuggling than in infants who received routine care. In 
the present study, pain was rated as moderate in all procedures, 
despite the low total PIPP-R score. 
The results showed high reliability and internal consistency in 
the NIPS scale and moderate reliability and internal consisten-
cy in the PIPP-R scale. In an observational study6, four scales 
(NFCS, DAN, NIPS, PIPP) were evaluated for validity when 
assessing pain during heel blood sampling in 111 preterm in-
fants, and it was observed that the four scales had high reliability 
and internal consistency. No study that evaluated neonatal pain 
scales during the aspiration procedure was found.
A research24, when evaluating 90 preterm and term NBs on in-
vasive mechanical ventilation, obtained results similar to those 
of the present study, in which Cronbach’s alpha of the three sca-
les was an acceptable score, thus providing evidence for good 
reliability among the N-PASS, NIAPAS and PIPP-R scales for 
neonates on mechanical ventilation. However, the internal con-
sistency of the N-PASS and NIAPAS scales was higher than the 
PIPP-R. The reason could be explained by small differences in 
the numbers and grading of the behavioral or physiological indi-
cators, in addition to the contextual and gestational age factors, 
which affect the internal consistency in PIPP-R 21.  
In a study21 for adaptation and validation of the PIPP-R scale in 
Brazil, three nurses evaluated two data sets of randomized studies 
for pain assessment in infants using the PIPP scale. The nurses 
indicated that additional training was needed on PIPP-R scoring 
and the importance of establishing a baseline behavioral state be-
fore handling the infant, often a step that had been forgotten by 
them21. This finding was similar to other studies of psychometric 
properties, in that greater internal consistency of the PIPP-R was 
not demonstrated, especially when compared to the NIPS scale9.
In an attempt to facilitate the use of the pain assessment ins-
trument by professionals the original version of the PIPP sca-
le was recently revised (PIPP-R) and despite maintaining the 
indicators, the scoring method was modified in the indicators 
oxygen saturation, facial activity (eyebrow arching, pinched eyes 
and nasolabial sulcus), baseline behavioral status and GA21. Stu-
dies have shown construct validity, convergent validity, and high 
association between PIPP-R and PIPP scale scores for different 
pain relief strategies (e.g. glucose, aspiration-associated glucose, 
and expressed breast milk), as well as for different procedures 
such as heel and venipuncture in term and preterm infants22,25.
In PIPP-R the scores for the indicators behavioral state and GA 
were changed in order to minimize the effects of high scores ba-
sed on baseline characteristics before the pain event21. Therefore, 
PIPP-R considers GA and behavioral state as modifying variables 
of pain response rather than infant-specific contextual variables. 
In the present study, the revised version was used in order to 
facilitate the understanding and assessment of pain during aspi-
ration in NB.
This study identified a high inter-evaluators reliability for NIPS 
and PIPP-R, with ICC higher than 0.9022. These findings cor-
roborate the results found in a study19 that performed a cros-
s-cultural adaptation of NIPS in Brazil and showed excellent 
inter-evaluators reliability. In a prospective crossover study, 202 

hospitalized infants divided into three gestational age groups 
(26-31, 32-36 and > 37 weeks) in three different NICUs were 
assessed at bedside by 195 nurses during painful procedures. A 
high degree of agreement was observed between PIPP-R expert 
evaluators and nurses in the assessment during painful (0.92) 
and non-painful (0.87) procedures, suggesting that the instru-
ment is appropriate, reliable, and consistent with all infants older 
than 26 weeks gestational age during real-time assessment in the 
NICUs25.
The Brazilian NIPS scale showed excellent inter-observer and 
intra-observer reliability, generating coefficients similar to the 
original scale version. The internal consistency of NIPS was sa-
tisfactory (Cronbach’s alpha of 0.762) in the assessment of pain 
in 60 NB during vaccination19. A high internal consistency of 
the NIPS was found in the present study. The NIPS is a valida-
ted instrument with well-established psychometric results, high 
inter-evaluators reliability, internal consistency, and concurrent 
validity for pain assessment in infants. However, it may not be 
sensitive for assessing behavior in infants requiring intensive care. 
The concurrent validity between NIPS and NIAPAS (Neonatal 
Infant Acute Pain Assessment Scale) in the assessment of 34 NB 
undergoing 60 painful procedures showed the following results: 
heel blood sampling: 0.751; aspiration: 0.873, respectively26. In 
the present study, the psychometric findings were satisfactory for 
the NIPS instrument.
In a study that analyzed four scales (NFCS, DAN, NIPS, PIPP) 
in the pain assessment of PIs during blood draws, a difference 
was observed between the mean score of the four clinical utility 
scales. The mean clinical utility scores of PIPP were significantly 
higher than the scores of NFCS and DAN (p<0.05), but it was 
not higher than NIPS (p>0.05)6. In the present study, was ob-
served that there was a significant association between the NIPS 
and PIPP-R scales only in the first condition, which may have 
occurred because in the first condition aspiration was performed 
without any non-pharmacological intervention, thus pain was 
more evident and more easily evaluated.
In another study6, nurses considered the PIPP instrument easy 
to apply and accurate, while the NIPS was applied more quickly, 
probably because the items were easy to remember and evalua-
te. In NICU daily practices, physicians prefer a pain assessment 
tool that is easy to use and has good clinical feasibility6. In the 
present study the application time of the scales was not analyzed, 
however, both scales were considered by the evaluators as easy to 
understand and apply.
In this study, the NIPS scale seemed to have better feasibility and 
clinical applicability when compared to the PIPP-R scale, since 
its scores are easier to understand and more succinct, although 
the NIPS scale does not measure pain intensity. 
The present study has strengths related to the research design, 
the fact that the evaluators were expert professionals with exten-
sive experience in Neonatal Physiotherapy, in addition to having 
used two instruments validated and widely used in clinical prac-
tice. However, it presented the limitation of not having evaluated 
the inter-evaluators reliability, as well as the preference of the 
professionals who work at the NICU regarding the applicability 
of the instruments in practice. In addition, the study provided 
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evidence that will contribute to improve care at the NICU, since 
it helps health professionals in the choice and use of pain assess-
ment scales, consequently in the appropriate management. 

CONCLUSION 

Therefore, choosing a valid, reliable, feasible and practical mea-
sure helps health professionals to do a better pain management, 
improving the quality of care to the patient, especially NBs, who 
are more vulnerable. The scales showed good reliability, internal 
consistency and inter-evaluators reliability, thus it is suggested 
that both PIPP-R and NIPS have good clinical validity and are 
a good choice to assess pain in preterm infants during the aspi-
ration procedure. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain is composed of 
multiple dimensions and can affect between 10% and 30% of 
women with breast cancer. This study evaluated physical, emo-
tional, social, and spiritual pain components of women with 
breast cancer treated in a reference hospital complex in Pernam-
buco, Brazil.
METHODS: An observational, descriptive, and cross-sectio-
nal study was conducted with 43 women diagnosed with breast 
cancer and treatment started. Pain and its dimensions were 
assessed by using Numerical Rating Scale (NRS), Edmonton 
Symptom Assessment Scale (ESAS-r), part of the Brazilian ver-
sion of McGill questionnaire (Br-MPQ), Spiritual Well-being 
Scale (SWBS) and a questionnaire for clinical and sociodemo-
graphic data. 
RESULTS: The majority (79.07%) of women reported some 
pain at the time of the interview, with a mean of moderate 
pain intensity (5.28 ± 3.54). The most used expressions to 
describe the pain were: tiring (78.57%), nauseating (57.14%), 
acute (47.62) and suffocating (42.86%). The impact of pain 
on daily life affected the sub-items: sleep (67.44%), perso-
nal hygiene (44.18%), locomotion (48.83%), appetite/food 
(32.56%); in the social context 55.81% of the interviewees 
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reported some degree of loss in work, 67.44% in leisure ac-
tivities, 74.91% in domestic activities and 9.30% had early 
retirement. The spiritual/existential/religious scores were 
mostly positive. 
CONCLUSION: Physical, emotional, social and spiritual com-
plaints were present in women with breast cancer and indicates 
the need for an early approach to pain by health professionals, 
especially physicians.
Keywords: Breast neoplasms, Palliative care, Physician-patient 
relations, Spirituality, Women’s health. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor é composta por múlti-
plas dimensões e pode afetar entre 10% e 30% das mulheres com 
câncer de mama. Este estudo avaliou a dor física, emocional, so-
cial e espiritual de mulheres com câncer de mama atendidas em 
um complexo hospitalar de referência em Pernambuco. 
MÉTODOS: Foi realizado um estudo observacional, descriti-
vo e transversal com 43 mulheres com diagnóstico de câncer de 
mama e tratamento iniciado. A dor e suas dimensões foram ava-
liadas por meio da Escala Visual Numérica (EVN), da Edmonton 
Symptom Assessment Scale (ESAS-r), de parte da versão brasileira 
do questionário McGill (Br-MPQ), além da Escala de Bem-Estar 
Espiritual (SWBS) e de um questionário contemplando dados 
clínicos e sociodemográficos.
RESULTADOS: A maioria (79,07%) das mulheres relatou algu-
ma dor no momento da entrevista, com média da intensidade de 
dor moderada (5,28 ± 3,54). As expressões mais utilizadas para 
descrever a dor foram: fatigante (78,57%), nauseante (57,14%), 
castigante (47,62) e sufocante (42,86%). O impacto da dor na 
vida diária afetou os subitens: sono (67,44%), higiene pessoal 
(44,18%), locomoção (48,83%), apetite/alimentação (32,56%); 
no contexto social 55,81% das entrevistadas relataram algum 
grau de perda no trabalho, 67,44% em atividades de lazer, 
74,91% em atividades domésticas e 9,30% aposentaram-se ante-
cipadamente. Os escores espirituais/existenciais/religiosos foram, 
em sua maioria, positivos. 
CONCLUSÃO: Queixas físicas, emocionais, sociais e espirituais 
estiveram presentes em mulheres com câncer de mama, indican-
do a necessidade de abordagem precoce da dor pelos profissionais 
de saúde.
Descritores: Cuidados paliativos, Espiritualidade, Neoplasias da 
mama, Relação médico-paciente, Saúde da mulher.
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INTRODUCTION

Estimates indicated that in 2020 Brazil will have 66.280 new 
cases of malignant breast tumors, with an estimated risk of 61.61 
cases per 100.000 women. In the state of Pernambuco, 2.390 
cases are estimated1,2. According to data from the American Can-
cer Society, which also apply to Brazilian reality, approximately 
1 in 8 women who live to 75 years will be diagnosed with the 
disease3.
There are factors related to an increased risk of developing breast 
cancer, including: female gender, advancing age, overweight and 
obesity after menopause, alcohol consumption, smoking, seden-
tary lifestyle, higher fat consumption, early menarche (before 12 
years), late menopause (after 55 years), first pregnancy after 30 
years, nullparity (not having had children), prolonged use (more 
than 5 years) of oral contraceptives and postmenopausal hormo-
ne replacement therapy, prior exposure to ionizing radiation and 
BRCA-1/BRCA-2 genetic mutations3,4. Assessment is a challen-
ge in pain management. For its measurement, the patient’s self-
-report, knowledge of the clinical case, evaluation of characteris-
tics and repercussion in daily activities are considered5.
The literature on the subject recommends the use of validated 
scales that measure aspects of pain isolated or associated with va-
riables not related to pain to achieve results. A study carried out 
with 400 women affected by breast cancer evaluated the influen-
ce of pain on quality of life. Using the McGill Pain Questionnai-
re, it was identified that 71% of them felt pain. Pain sensation 
was described as jumping, aching/painful and sharp stitches, 
negatively impacting quality of life6. Another study evaluated 
the interference of pain in patients’ lives, using the Brief Pain 
Inventory (BPI) and identified that “mood”, “normal work” and 
“sleep” were the elements most impacted by pain, thus eviden-
cing other dimensions of pain7. Another study evaluated pain 
intensity in 160 patients with advanced breast cancer in an In-
donesian hospital using the Visual Analogue Scale (VAS) and 
found low x scores (2.1 ± 2.4) that indicate reasonable control of 
physical pain in this sample8. 
Considering that the pain impact on each patient is related and 
reflects in its multidimensionality9, the concept of total pain in-
cludes physical, emotional, social and spiritual aspects9. Physical 
pain is an unpleasant sensory experience, recognized as the most 
obvious cause of suffering10, emotional or psychological pain re-
fers to the fear of suffering and death, involves feelings of sad-
ness, anger, rage, insecurity, despair, depression, repercussions in 
mood changes and hopelessness5,10. 
Social pain, on the other hand, describes the fear of isolation and 
abandonment, dependence, uselessness, difficulty in communi-
cation, economic losses and loss of the social role played with 
family members and colleagues5,10. Spiritual pain contemplates 
personal questions of reason, meaning and satisfaction with life, 
it is reflected in the loss of meaning and meaning in life, in hope; 
it is the “pain of the soul”10,11. People with well-developed spi-
rituality see a purpose in their lives, having a better quality of 
life12. The definition of total pain paved the way for Palliative 
Care (PC), which according to the World Health Organization 
(WHO) consists of an approach that aims to promote quality of 

life, both for patients with potentially fatal and/or at risk of life, 
and their families13.
In this sense, since most studies that assess pain and breast cancer 
focus only on one or two aspects of pain, considering that breast 
cancer can trigger this multidimensional pain, greatly affecting 
the routine and image of femininity in women, in addition to 
making them question their beliefs and meaning of life, the ob-
jectives of this study were to assess total pain in women diagno-
sed with breast cancer treated in a reference hospital complex 
in the oncology area and to identify which strands of pain were 
addressed by health professionals14.

METHODS

This work is an observational cross-sectional study and the 
STrengthening the Reporting of OBservational studies in Epide-
miology (STROBE) checklist was used to report each part of this 
article15. This study was sent to the IMIP’s (Instituto de Medicina 
Integral Professor Fernando Figueira – Professor Fernando Figuei-
ra Integrative Medicine Institute) Research Ethics Committee, 
and was approved in October/2019, under opinions 3.668.089 
and CAAE. 17932019.4.0000.5201. The researchers followed 
the guidelines and regulatory standards recommended in CO-
NEPs Resolution 466/12. Eligible patients read, signed, and re-
ceived a Free and Informed Consent Term (FICT).

Setting and participants
Between November 2019 and January 2020, women were 
evaluated through structured interviews while waiting for care in 
the Outpatient reception room of the Mastology Clinic of IMIP, 
in Recife, PE, Brazil. 
This study used convenience and non-probabilistic sampling 
considering the homogeneity of the population and specialty of 
the service, including 43 participants. All women who were over 
18 years of age, diagnosed with breast cancer, had done chemo-
therapy radiation therapy, and/or palliative treatment, had un-
dergone a surgical procedure, such as mastectomy or conservati-
ve breast surgery, and were in follow-up visits or in treatment of 
postsurgical complications or local recurrences were considered 
eligible. Women with suspected lesion on imaging, but also wi-
thout the histopathological diagnosis of breast cancer, with the 
diagnosis of benign lesions and/or impaired cognitive function 
were excluded.

Variables and measurement
Interviews were conducted individually, lasting approximately 1 
hour. The following validated questionnaires were used: Nume-
ric Rating Scale (NRS), Edmonton Symptom Assessment Scale 
(ESAS-r), part of the Brazilian version of the McGill question-
naire (Br-MPQ) and Spiritual Well being Scale (SWBS), as well 
as variables related to gynecological and obstetric history such as 
first pregnancy, number of children, long-term use of combined 
oral contraceptives (estrogen and progesterone) menarche age, 
age of menopause and hormone replacement therapy. 
The NRS measures the intensity of physical pain at values con-
tained on a scale from zero (no pain) to 10 (maximum pain)16. It 
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is a precise and user-friendly tool. The responses obtained were 
classified as mild (1 to 3), moderate (from 4 to 6) and intense 
(from 7 to 10).
The MPQ is the most widely used multidimensional assessment 
tool for pain assessment. It has 78 descriptors that refer to sen-
sory symptomatology and affective and evaluative dimensions of 
pain16. The questionnaire was divided into 20 categories. One 
word/expression must be chosen within each maximum. Each 
word has a number that represents its level of intensity. Catego-
ries 1 to 10 correspond to the sensory group, those from 11 to 
15 to the affective group, 16 to the evaluative group and from 
17 to 20 to the miscellany. The maximum number of selected 
expressions is 2016.
The ESAS-r evaluates the intensity of 10 symptoms, 9 of which 
are predefined and 1 subjective, which the patient deems rele-
vant. For each symptom, a score should be assigned from zero to 
10, with zero being its absence and 10 being its highest inten-
sity16. The symptoms were grouped into mild (1 to 3), moderate 
(4 to 6) and intense (7 to 10).
The part of Br-MPQ applied by the study aims to verify how pain 
influences the daily life of patients. They must fill in the left side of 
this questionnaire, with numbers of 1 to 5, all gaps related to the 
social impairment, activities of daily living and the feeling of the 
other. On the right side, only the alternative with which they most 
related to should be chosen, in the questions about pain tolerance, 
feeling sick, feeling useful, and satisfaction with life.
The SWBS consists of 20 items, answered on a six-point Likert 
scale, ranging from “totally agree” to “totally disagree”. The scale 
is subdivided into two subscales, with 10 items for the evaluation 
of religious well-being (RWB) and 10 items for measuring exis-
tential well-being (EWB). The scores of the two subscales are ad-
ded to obtain the general measure of spiritual well-being (SWB). 
Scores on the total scale and subscales can be classified as high 
(100-120 on SWBS/50-60 on subscales), moderate (41-99/21-
49) or low (20-40/10-20)17. High and negative scores were con-
sidered moderate and low, respectively.
Data related to sociodemographic were collected through a ques-
tionnaire prepared by the researchers containing information on 
gender, age, skin color, place of residence, marital status, reli-
gion, schooling and occupation, diet, physical activity, alcohol 
use, and smoking.

Bias
After each scale/questionnaire was answered, patients were asked 
if certain strands of pain had already been evaluated by physi-
cians or other healthcare professionals during the treatment of 
the neoplasm, through these same instruments or otherwise, and 
if they would like these dimensions to be considered.

Statistical analysis
Descriptive statistics was used as a data analysis method. Ques-
tionnaire responses were entered into a spreadsheet built into the 
Microsoft Excel™ program. Categorical data are represented as 
percentage, and mean scores of the questionnaires are presented 
as mean, standard deviation (SD), coefficient of variation, maxi-
mum and minimum values, and amplitude (difference between 

maximum and minimum values). Data from questionnaires and 
scales were sent to descriptive statistical analysis (frequency and 
percentage) using the R software version 4.0.0™.

RESULTS

Regarding the sociodemographic profile of the participants, 43 
women were included in the study, with a mean age of 54.53 
± 8.62 years. More than a half (51.16%) reported brown skin 
color, 44.19% lived in Recife, 41.86% were married, 86.05% 
had children and 48.84% professed the protestant/evangelical 
religion. The age of the first pregnancy was 21.27 ± 5.08 years, 
86.05% lived with their family, 44.19% had an incomplete ele-
mentary school and 44.19% had a family income of 1 minimum 
wage. The most frequent professions/occupations were at home 
(41.86%) and liberal professionals (16.28%) and 65.12% repor-
ted being the main or only responsible for household tasks.
Most of the participants (93.02%) had some of the behavioral, 
hormonal, and reproductive risk factors for breast cancer, as no-
ted in the literature; 41.86% were obese or maintained a diet rich 
in animal fat, 55.81% were sedentary, 27.91% reported drinking 
alcohol socially, 6.98% reported use of alcohol, 30.23% repor-
ted current or previous smoking, 23.26% had prolonged use of 
combined oral contraceptives (estrogen and progesterone) and 
13.95% were nulliparas. 
Among those who became pregnant, 5.41% had their first preg-
nancy after 30 years of age. Menarche occurred, on average, at 
12.74 ± 1.89, and early menarche was observed in 27.91% of the 
cases. 93.02% of the participants went into menopause, with the 
mean age at which this process occurred at 45.35 ± 7.66 years; 
among these, 7.5% had late menopause. Hormone replacement 
therapy was used by 11.63% of the patients.
Around 79% women reported physical pain, identifying severe 
pain in 51.16% of the participants by NRS (Table 1). The mean 
intensity of pain was 5.28 ± 3.54, therefore, considered modera-
te and 16.28% of the patients said that their physical pain had 
already been addressed by the physicians responsible during the 
breast cancer treatment process; 6.98% said that they had been 
examined by other health professionals, therapists, and psycho-
logists in registered professions; 46.51% reported that physical 
pain had been addressed by physicians and 16.28% by physi-
cians and other professionals.

Table 1. Pain intensity verified by the Numeric Rating Scale in women 
with breast cancer. Recife-PE, Brazil, 2020.

Pain intensity n %

Absence of pain 9 20.93

Mild pain 6 13.95

Moderate pain 6 13.95

Severe pain 22 51.16

Total 43 100.00

MPQ was only applied to participants who reported, through 
the NRS, feeling physical pain (79.07%). Frequencies of the 20 
subgroups were calculated separately, considering that the total 
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number of participants who responded to each subgroup varied. 
Using the MPQ, it was verified that 71 of 78 available descrip-
tors were referred to pain, 39 referring to the sensory quality of 
pain, 12 to affective quality, 5 to evaluative quality and 10 to 
miscellaneous quality. 
When analyzing the sensory characteristics of the painful symp-
tom, it was observed that the descriptor “twinge” was the most 
present (88.89%), followed by “throbbing” (72.41%) and “thin” 
(67.74%). Regarding the affective characteristics of pain, “ti-
ring” (78.57%), “nauseous” (57.14%), “punishing” (47.62%) 
and “suffocating” (42.86%) were reported more frequently 
among the participants. The descriptor “troublesome” was the 
most cited (34.38%) to qualify pain in relation to the evaluation 
pattern, followed by “boring” and “exhausting”, with equal fre-
quencies (25%). Regarding the descriptors of the mixed group, 
participants reported “boring” pain (59.26%), which “spreads” 
(51.85%) and “tightens” (33.33%).
The means of the amounts of sensory, affective, evaluative, and 
miscellaneous descriptors indicated by the participants were, res-
pectively: 8.53 ± 2.07; 2.97 ± 1.48; 0.94 ± 0.23 and 2.70 ± 1.29. 
The total mean number of reported descriptors was 15.14 ± 4.19.
Less than 10% of patients said that the MPQ had already been 
used by physicians and 5.88% by other healthcare professionals. 
More precisely, 8.82% reported that the psychological characte-
ristics of their pain had been evaluated by physicians and 5.88% 
by other professionals; while 94.12% considered it important to 
know these data for the treatment of breast cancer.
Among the 43 patients, the prevalence of moderate to severe symp-
toms (scores 4 to 10), verified by the ESAS-r, was mostly anxiety 
(48.85%), drowsiness (46.51%) and tiredness (44.2%) (Table 2). 
Furthermore, 30.23% of the participants reported another problem, 
constipation being the most frequent in this group (46.15%).
The presence of pain in ESAS-r was relevant (51.16%), but lower 
than the values obtained in the NRS (79.07%). In 55.81% of 
the women, the intensity of pain felt at the time of questionnaire 
application was lower than the intensity generally perceived and 
could even have been absent. On the other hand, 4.65% of the 
participants reported a higher value of ESAS-r.
Regarding the use of ESAS-r in evaluations, 6.98% of the par-
ticipants said that they had already been evaluated with the ins-

trument by physicians and 2.33% by other health professionals. 
A percentage of 41.86% reported that their symptoms were ad-
dressed otherwise by doctors and 2.33% by other professionals. 
The majority (95.35%) considered it important to know these 
data for the treatment of breast cancer.
Findings on the perception of the impact of pain on the social 
aspects of their lives, obtained by means of the Br-MPQ, showed 
that 55.81% of the patients reported a degree of injury at work, 
culminating in the loss of productive days in 32.56% of them 
and even 18.61% of loss of employment and 9.30% of early 
retirement. 67.44% reported that pain affected leisure activities 
and 74.91% household activities (Table 3).
Regarding the impact of pain on daily living of the patients stu-
died, the sub items sleep (67.44%) and their first subdivisions 
of the insomnia (51.16%) and terminal insomnia (44.19%) 
also obtained an important percentage and sleep was classified 
as non-restorative by 58.14%. Personal hygiene was affected by 
pain in 44.18% of the participants, locomotion in 48.83%, and 
the act of dressing in 44.18% of the patients, while appetite/
feeding was the least affected (32.56%).
The feeling that breast cancer patients have about other people’s 
behavior in relation to their pain showed that 39.54% of them 
believe that people are irritated, 53.49% express frustration, 
18.61% feel anger about them, and 27.91% ignore them. This 
study also showed that 67.44% of patients have difficulty tolera-
ting pain. However, only 34.88% feel sick. Of the total sample, 
41.86% believe that they are less useful than before the disease 
and 27.91% think that their life is not completely satisfactory 
due to pain.
A percentage of 9.30% of the patients said that the BR-MPQ 
had already been used by physicians and 2.33% by other health-
care professionals. 13.95% reported that the influence of pain on 
daily life was addressed by physicians and 4.65% by other profes-
sionals. 97.67% would like physicians to consider the impact of 
pain/disease on their lives. 
Regarding the performance in the SWBS, 90.70% of the parti-
cipants had positive scores for spiritual well-being (SWB). On 
the existential well-being subscale (EWB), 74.42% obtained po-
sitive scores and, in relation to the religious well-being subscale 
(RWB), 97.67% obtained positive scores (Table 4).

Table 2. Distribution of complaints of women with breast cancer according to intensity in the ESAS-r. Recife-PE, Brazil, 2020.

Symptom No symptom Mild Moderate Severe

n % n % n % n %

Pain 21 48.84 5 11.63 7 16.29 10 23.26

Tiredness 23 53.49 1 2.33 7 16.29 12 27.91

Sleepiness 23 53.49 - - 10 23.26 10 23.26

Nausea 33 76.74 5 11.63 3 6.98 2 4.65

Lack of appetite 27 62.79 3 6.98 8 18.60 5 11.63

Shortness of breath 40 93.02 1 2.33 1 2.33 1 2.33

Depression 23 53.49 6 13.95 4 9.30 10 23.26

Anxiety 18 41.86 4 9.30 7 16.29 14 32.56

Well-Being 30 69.77 6 13.95 5 11.63 2 4.65
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Table 4. Distribution of patients with respect to the Spiritual Well-
-Being Scale and its subscales. Recife-PE, Brazil, 2020.

Spiritual Well-being Scale (SWBS) n %

Spiritual well-being (SWB)

   Positive 39 90.70%

   Negative 4 9.30%

Existential well-being (EWB)

   Positive 32 74.42%

   Negative 11 25.58%

Religious well-being (RWB)

   Positive 42 97.67%

   Negative 1 2.33%

In terms of SWB, 4.65% of the patients said that they had al-
ready been used by physicians and 11.63% by other health pro-
fessionals, being a nurse, the profession mentioned by a partici-
pant;  while 18.60% reported that their spirituality/religiosity 
was approached by physicians and 9.30% by other professionals. 
86.05% would like their spiritual values to be considered by 
physicians. 

DISCUSSION

In line with the scientific literature, the present study pointed 
out that the majority of the participants had some behavioral, 
hormonal, and/or reproductive risk factors for breast cancer such 
as obesity, alcohol consumption, sedentary lifestyle, prolonged 
use of combined oral contraceptives18. Protestant/evangelical 
religion was the most declared (48.84%) by the patients, con-
trasting a study that found a prevalence of Catholic religion in 
similar cases19.
The present study found that moderate and severe pain was 
reported in 65.11% of the participants, being severe pain the 
most frequent (51.16%), unlike what was identified in a study, 
applied in 182 patients, which evaluated pain and fatigue in wo-
men with breast cancer, identifying that 27.47% of them had 
moderate and severe pain20.
A study in which the McGill scale was applied to cancer pa-
tients found data like the present study, identifying that among 
sensory, affective, evaluative, and miscellaneous categories, the 
descriptors “twinge”, “tiring”, “bothersome”, and “boring” were 
the most found, despite greater variability in the evaluative and 
miscellaneous groups21. 

Table 3. Frequency distribution of responses to Br-MPQ sub items related to the evaluation of the impact of pain and its social impairment, in 
activities of daily living and in the feeling that patients have about people. Recife-PE, Brazil, 2020.

Impact of pain No A little More or less Very much Totally/all the time

n % n % n % n % n %

Social impairment: pain affects

   Work 19 44.19 3 6.98 4 9.30 4 9.30 13 30.23

   Loss of working days 29 67.44 4 9.30 1 2.33 3 6.98 6 13.95

   Health license 31 72.09 2 4.65 1 2.33 - - 9 20.93

   Job loss 35 81.40 - - - - 1 2.33 7 16.28

   Retirement 39 90.70 - - - - - - 4 9.30

   School activities 42 97.67 - - - - - - 1 2.33

   Leisure 14 32.56 8 18.60 10 23.26 7 16.28 4 9.30

   Household activities 11 25.58 8 18.60 7 16.28 8 18.60 9 20.93

   Family relationship 30 69.77 5 11.63 2 4.65 4 9.30 2 4.65

   Relationship with friends 31 72.09 2 4.65 1 2.33 4 9.30 5 11.63

Activities of daily living: pain affects

   Sleep 14 32.56 4 9.30 10 23.26 4 9.30 11 25.58

   Early insomnia 21 48.84 4 9.30 6 13.95 2 4.65 10 23.26

   Terminal insomnia 24 55.81 3 6.98 10 23.26 2 4.65 4 9.30

   Non-restorative sleep 18 41.86 6 13.95 6 13.95 3 6.98 10 23.26

   Appetite/food 29 67.44 3 6.98 6 13.95 3 6.98 2 4.65

   Personal hygiene 24 55.81 8 18.60 2 4.65 5 11.63 4 9.30

   Dressing 24 55.81 7 16.28 7 16.28 2 4.65 3 6.98

   Locomotion 22 51.16 4 9.30 4 9.30 5 11.63 8 18.60

Feeling of the other: people

   They get mad at me 26 60.47 7 16.28 5 11.63 2 4.65 3 6.98

   Express frustration 20 46.51 13 30.23 5 11.63 2 4.65 3 6.98

   They feel angry at me 35 81.40 2 4.65 1 2.33 3 6.98 2 4.65

   Ignore me 31 72.09 6 13.95 3 6.98 - - 3 6.98
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Anxiety was observed as the most reported problem in ESAS-r, 
followed by pain, unlike a similar study conducted with cancer 
patients, where pain was the main symptom, followed by malai-
se22. Other symptoms are consistent with the literature, with the 
most prominent tiredness, drowsiness, and sadness/depression, 
with equal frequencies and nausea and dyspnea being the least 
common. Constipation was the subjective symptom most repor-
ted, possibly because it had a prevalence of 80%-95% in cancer 
patients due to opioid use22. 
This study identified housekeeping as the most frequent profes-
sion/occupation and that more than half of the patients were the 
main or only responsible for household chores, corroborating a 
still persistent thought in several societies that it is the woman’s 
obligation to take care of all functions related to the home, even 
if she performs a profession outside this scope23. 
Pain/disease was also observed to negatively affected the rela-
tionship of patients with family members and friends. In the li-
terature, breast cancer is observed to influence sexuality and the 
relationship with the spouse, but that the relationship with family 
and friends tends to get stronger24. Authors of this research believe 
that this discrepancy is due to the Br-MPQ does not separate the 
relationship with the spouse from the relationship with the other 
family members, thus, the family relationship was shaken.
An interesting fact observed in this study is that even for a conside-
rable number of participants who recognize the difficulties impo-
sed on their lifestyle by breast cancer, 65.12% do not feel sick and 
72.09% consider their lives to be completely satisfactory. In this 
sense, a study that measured quality of life and satisfaction with 
cancer treatment identified a trend towards satisfactory quality, 
with better emotional well-being in those who kept the breast and 
better social well-being in those who removed the breast25.
It was noticed that breast cancer produces a significant impact 
in women’s lives, including  in the psychosocial area, since the 
lesion presents itself in the most representative organ of femini-
nity, sexuality, sensuality, beauty, and of motherhood14.
Change in body image has significant implications for the sexual 
and conjugal life of women, in addition to affecting relationships 
with their social circle and with themselves, influencing their sel-
f-esteem and feeling of femininity and can cause symptoms of 
anxiety and depression14. Women who experience breast cancer 
tend to feel socially stigmatized, discriminated against, in addi-
tion to having to redefine their routine based on multiple func-
tions (professional, wife, mother, grandmother, among others), 
their future and their life projects26.
Spiritual well-being (SWB) of most participants was identified 
as high/positive and scores on the existential well-being (EWB) 
and religious well-being (RWB) subscales were primarily eleva-
ted; however, EWB subscales were identified with more negative 
scores than on the RWB subscales, corroborating findings from 
other studies17.
Therefore, this study showed, in agreement with the literature, 
that most of the women who participated in the investigation have 
developed religiosity, which usually influences their spirituality. 
Almost all participants had religion, with protestant/evangelical 
and catholic being the most frequent. Furthermore, the patients 
interviewed stated that they had a close relationship with God and 

a good perspective on their future; perceiving a meaning in their 
lives, considering it positive, which, as often demonstrated by re-
search, helps cope with breast cancer and the physical, social, and 
psychological limitations that accompany the disease12,19.
Religious coping – through faith or through practices such as 
prayers and habitual church attendance – is ordinary in huma-
nity, especially in Brazilian culture, being a crucial factor in the 
search for and maintenance of existential health, as it triggers 
more optimistic thoughts. Most people feel more under-the-top 
when they have a religious contribution, seeking answers in so-
mething divine/superior, which is usually the figure of God19,27. 
Spirituality and religiosity are strongly related to quality of life, 
as these concepts contemplate subjective well-being and therefo-
re feelings of happiness and hope28. Therefore, it is increasingly 
necessary to know the demands of spiritual care of breast cancer 
patients. Thus, it is important that the health team develops a 
spiritual anamnesis of these patients. With the data collected du-
ring care, the professional can seek support for the beliefs of the 
patients, providing a welcoming environment in relation to what 
is important to them12.
Physical pain was the most addressed by physicians and other 
health professionals during care at the reference hospital. A con-
siderable part of the women interviewed were not investigated 
for the other pain components, either in the instruments used 
by the present study or otherwise. Furthermore, most patients 
reported that they want these dimensions to also be considered 
in the breast cancer treatment process.
This research can help health professionals, in particular, phy-
sicians, whose specialties often deal with the terminality of life, 
reassess the current way of addressing the pain of women with 
breast cancer and seek, in future care, the establishment of an 
adequate professional-patient relationship, creating a more em-
pathetic bond that will allow a global view of patients as biop-
sychosocial beings and, consequently, a more satisfactory treat-
ment process. Early pain support programs can promote the 
development of better intervention strategies and adequate su-
pport to positively impact quality of life.
Furthermore, this study has some limitations that must be con-
sidered. The cross-sectional design and sample size do not allow 
establishing causal relationships between psychosocial factors 
and pain dimensions. Other limitations are related to the fact 
that the data were collected in a non-isolated waiting room en-
vironment, and the time taken to respond to the questionnaires 
was long, which may have affected the response due to tiredness 
or difficulty in concentration. In addition, there was no access to 
documented information on the clinical stage of the disease; if 
there were local recurrences, metastases, or postoperative com-
plications, thereby preventing the validation of the information 
collected with the patients.
 
CONCLUSION

In this study, patients diagnosed with breast cancer had physical, 
emotional, social, and spiritual complaints. Despite this, most of 
them highlighted that healthcare professionals did not address 
the multidimensional aspects of pain during consultations.
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Additional studies should investigate how professionals, espe-
cially physicians, approach the different dimensions of pain du-
ring cancer treatment and describe the strategies used to reduce 
the impacts on patients’ lives.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Lifestyle after a social 
restriction caused by the COVID-19 pandemic pointed to in-
fluence on chronic pain scenarios. The aim of this study was to 
identify lifestyle factors related to patients with chronic neuropa-
thic pain after COVID-19 infection.
METHODS: This is a cross-sectional observational analytical 
study with 62 patients diagnosed with chronic neuropathic pain 
and belonging to a Pain Clinic, where a form with sociodemo-
graphic data was applied and they were evaluated using the Neu-
ropathic Symptoms and Signs Pain Scale (S-LANSS) and the 
Fantastic Lifestyle Questionnaire (FLQ), respectively, which pro-
vides a wide range of information regarding lifestyle behaviors.
RESULTS: The sample was composed of 62 participants, mean 
age 56.2±12.9 years, predominance of women (60%), married 
people (64%) and with children (80%). S-LANSS revealed 48 
patients (77%) with neuropathic mechanisms on sensitivity exa-
mination, 80%(n=50) reported allodynia only in the painful area. 
Almost 80% of patients had regular lifestyle (n=48), with the ac-
tivity and nutrition components being self-perceived negatively.
CONCLUSION: In the present study, patients with chronic 
neuropathic pain showed that the level of activity and the pre-
sence of alcohol compromised their lifestyle. These components 
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are aspects  of these patients lifestyle that must be understood 
and validated in order to think of countering strategies that can 
influence new forms of approach and organization of services.
Keywords: Chronic pain, Lifestyle, Quality of life.

RESUMO

JUSTIFICATIVA E OBJETIVOS: O estilo de vida após uma 
restrição social causada pela pandemia do COVID-19 apontou a 
influência sobre quadros de dores crônicas. O objetivo deste estu-
do foi identificar fatores relacionados ao estilo de vida de pacientes 
com dor neuropática crônica após infecção de COVID-19.
MÉTODOS: Trata-se de um estudo analítico observacional 
transversal com 62 indivíduos diagnosticados com dor crônica 
neuropática e vinculados a uma Clínica de Dor. Foram aplicadas 
fichas com dados sociodemográficos, as quais foram avaliadas 
por meio da escala de dor Neuropathic Symptoms and Signs Pain 
Scale (S-LANSS) e do Questionário de Estilo de Vida Fantásti-
co (FLQ), respectivamente, que fornecem uma ampla gama de 
informações em relação aos comportamentos que caracterizam o 
estilo de vida.
RESULTADOS: A amostra foi composta por 62 participantes, 
com média de idade de 56,2±12,9 anos, predomínio de mulheres 
(60%), pessoas casadas (64%) e com filhos (80%). A S-LANSS 
revelou 48 pacientes (77%) com mecanismos neuropáticos no 
exame de sensibilidade, 80%(n=50) relataram alodinia somente 
na área dolorida. Quase 80% dos pacientes apresentaram estilo 
de vida regular (n=48), com os componentes de atividade e nu-
trição sendo autopercebidos negativamente.
CONCLUSÃO: No presente estudo, os pacientes com dor crô-
nica neuropática mostraram que o nível de atividade e a presença 
de álcool comprometeram seu estilo de vida. Estes componentes 
são aspectos do estilo de vida desses pacientes que devem ser en-
tendidos e validados, a fim de se pensar em estratégias de enfren-
tamento que possam influenciar novas formas de abordagem e 
organização de serviços.
Descritores: Dor crônica, Estilo de vida, Qualidade de vida. 

INTRODUCTION

Lifestyle can be understood as a cultural and social way of living 
and corresponds to a set of all activities of daily living, capable 
of favoring health in a full and healthy way1. The World Health 
Organization (WHO) defines lifestyle as “a set of habits and 
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customs that are influenced, modified, encouraged, or inhibited 
by the prolonged process of socialization. These habits include 
the prevention of chronic non-communicable diseases and other 
health risk factors such as physical inactivity, inadequate diet, 
smoking, and excessive alcohol consumption, as well as the use 
of psychoactive substances2.
During the COVID-19 pandemic there was a need for changes 
in the lifestyle of the population, which generated stress due to 
loss of jobs or family members, an increase in psychiatric illnes-
ses, and social isolation, resulting in an increase in consumption 
of alcohol, tobacco, and processed foods, and an increase in se-
dentary habits3.
In a recent study3, researchers routinely followed 50 patients 
who were exposed to the new coronavirus responsible for the 
pandemic and who also had neuropathic chronic pain (NCP) 
caused by peripheral or central lesions. All of the survivor pa-
tients reported a worsening of their neuropathic pain (NP) for 
several weeks or more. These researchers concluded that in the 
near future, prospective follow-up of patients with chronic pain 
(CP) affected by COVID-19 may determine whether the risk of 
pain exacerbation is distinct in neuropathic patients compared 
with patients without NP3. 
Some studies4,5 revealed that CP patients infected with CO-
VID-19, experienced exacerbation of their symptoms, which 
may be due to various factors including social threats, discon-
tinuation of therapy, reduced access to treatment, and concerns 
about health outcomes. The psychosocial impact of COVID-19 
and lockdown on patients with CP and the consequences in ter-
ms of therapeutic management have been outlined and altered 
the lifestyle of these patients6.
According to the literature, the clinical and behavioral repercus-
sions of COVID-19 led to changes in lifestyle and affected the 
mental health of citizens7. Regarding lifestyles, the social restric-
tion led to a significant reduction in the levels of moderate to 
vigorous physical activity, an increase in the time spent in seden-
tary behavior, and a change in eating habits7,8.
Therefore, according to existing studies, it can be said that li-
festyle has a significant influence on human physical and mental 
health9 and, in the case of patients with NCP, which often causes 
great suffering and disability, evaluating it becomes interesting 
since therapeutic management is a challenge and medications re-
commended as first-line treatments provide unsatisfactory relief 
in many patients10.
Given this context, this study investigated the lifestyle of patients 
with NCP after being infected with COVID-19.

METHODS 

This is an analytical, observational, cross-sectional study that fol-
lowed Strengthening the Reporting of Observational studies in 
Epidemiology (STROBE) criteria, with application of two ins-
truments at the time of the interview. 
This study was carried out at the Ambulatório da Clínica da Dor 
do Instituto de Câncer do Hospital de Base da Faculdade de Medi-
cina de São José do Rio Preto (Cancer Institute Pain Outpatient 
Clinic of the São José do Rio Preto Medical School Major Hos-

pital - FAMERP), and the data collection period comprised the 
months of February to August 2021.
Sixty-two patients participated in the study from a total sample 
of 80 patients who performed monthly follow-ups in the Pain 
Outpatient Clinic of the Major Hospital in São José do Rio 
Preto, SP. The convenience sample was calculated with a sam-
pling error of 5% and confidence level of 95%. Inclusion criteria 
were: having a diagnosis of NCP; being under treatment in the 
Pain Outpatient Clinic, regardless of treatment time; age over 
18 years, regardless of gender; agreeing to participate in the stu-
dy and signing the Free and Informed Consent Term (FICT). 
Patients with cognitive impairments, psychiatric comorbidities, 
disoriented or unable to verbalize were excluded.
First, an identification form was used, containing sociodemogra-
phic data such as: patient name, medical record number, age in 
complete years, origin, education, marital status, children, em-
ployment status, and profession. And when some information 
was needed, the electronic medical records were consulted.
To identify the patient’s lifestyle, the Fantastic Lifestyle Question-
naire (FLQ)11 was used, which consisted of 25 closed questions 
that explored nine domains: 1) family and friends; 2) physical ac-
tivity; 3) nutrition; 4) smoking and drugs; 5) alcohol; 6) sleep and 
stress; 7) type of behavior; 8) introspection; 9) work. The coding 
of the questions was done by points, as follows: zero for the first 
column, 1 for the second column, 2 for the third column, 3 for 
the fourth column, and 4 for the fifth column. Questions with 
only two alternatives were scored with zero for the first column 
and four points for the last column. The sum of all the points re-
sulted in a total score that classified individuals into five categories, 
which were: “Excellent” (85 to 100 points), “Very good” (70 to 84 
points), “Good” (55 to 69 points), “Regular” (35 to 54 points), 
and “Needs improvement” (0 to 34 points). It was desirable that 
individuals reached the “Good” classification; the lower the score, 
the greater the need for change in the patient’s lifestyle9. 
To assess NP, the Leeds Assessment of Neuropathic Symptoms 
and Signs Pain Scale (LANSS)12 was used, which is a gold stan-
dard physical assessment, widely used in patients with neuropa-
thic and chronic pain, and aims to differentiate cases of neuro-
pathic pain from non-neuropathic pain, based on the analysis 
of the patient’s sensitivity description and the examination of 
sensory deficits. Thus, five groups of symptoms are considered, 
among which the presence of dysesthesia, allodynia, paroxysmal 
pain, autonomic changes, and burning sensation at the site of 
pain are investigated. As a control for this evaluation, the area 
contralateral to the area where the pain is located was used. The 
answers to the LANNS are binary and refer to the pain expe-
rienced in the last week. The score ranges from zero to 24; if the 
value of this score is equal to or greater than 12, neuropathic 
mechanisms would be implicated with the patient’s pain; if it is 
less than 12, neuropathy would be less likely. Participants who 
were diagnosed with NCP, were being treated at the Pain Clinic, 
regardless of treatment time, over 18 years of age, regardless of 
gender, and who had been contaminated with COVID-19, with 
mild and/or moderate symptoms was included.
The project was forwarded to the Comitê de Ética e Pesquisa da Fa-
culdade de Medicina de São José do Rio Preto (Ethics and Research 
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Committee of the São José do Rio Preto Medical School - CEP/
FAMERP) for consideration in attention to the ethical precepts 
in research on human beings, approved (protocol 015011/2019) 
under Opinion Number 3.307.768, on May 7, 2019.

RESULTS 

The sociodemographic data obtained through the identification 
form are presented in table 1. The age of the 62 patients ranged 
from 30 to 85 years, with the highest percentage being female 
(60%). All patients had COVID-19 with mild and/or modera-
te symptoms in the years 2020/2021. Regarding marital status, 
64% (n=40) were married and 80% (n=50) had children. As for 
education, the highest percentage of patients, 47% (n=29), had 
an elementary school education. In addition, a great part of the 
patients were away from work, 52% (n=32).

Table 1. Description of the sociodemographic variables of patients 
evaluated in the Pain Outpatient Clinic of São José do Rio Preto Major 
Hospital (n=62).

Variables Frequency %

Gender
  Female
  Male

37
25

60
40

Origin
  São José do Rio Preto
  Other Municipalities

36
26

58
42

Schooling
  Illiterate
  Elementary school
  High school
  College education

3
29
26
4

5
47
42
6

Marital status
  Married
  Single
  Widower
  Divorced

40
14
2
6

64
23
3
10

Children
  No 
  Yes

12
50

20
80

Employment situation
  Retired
  Away from work
  Active
  Unemployed

15
32
8
7

24
52
13
11

Age (years)
  30 to 40 
  41 to 50 
  51 to 60 
  >60 

5
24
12
21

8
39
19
34

Source: Research data

Through the LANNS scale, which determines how the nerves 
that carry pain information are functioning, table 2 shows the 
affirmative answers. As for the sensitivity test, in part B of the 
same scale, 80% (n=50) of the results showed allodynia only in 
the painful area, and 74% (n=46) of the cases indicated thre-
shold alteration by stimulus with a needle only on the painful 
side. According to the scale used, neuropathic mechanisms were 
detected in 77% of cases (n=48).

Table 2. Positive responses to the questions of the LANNS scale, ac-
cording to patients evaluated with chronic pain in the Pain Outpatient 
Clinic of São José do Rio Preto Major Hospital (n=62). 

Questions Yes (%)

Is your pain similar to a strange, unpleasant 
sensation on your skin? Do words like “nee-
dle prick”, “electric shock” and “tingling” best 
describe these sensations?

87% (n = 54)

Does your pain cause the sore part of your skin 
to change color? Do words like “blotchy” or 
“reddish or pinkish” describe the appearance 
of your skin?

19.3% (n = 12)

Does your pain make the affected skin sensi-
tive to touch? Does the occurrence of unplea-
sant or painful sensations with a light touch or 
even the touch of clothing when getting dres-
sed describe this abnormal sensitivity?

79% (n = 49)

Does your pain start suddenly or in spurts, for 
no apparent reason, when you are standing 
still without making any movement? Do words 
such “electric shock, sharp pain, or explosive 
pain” describe these sensations?

83% (n = 52)

Does your pain cause the temperature of your 
skin in the painful area to change? Do words 
like “heat” and “burning” describe these sen-
sations?

61% (n = 38)

Source: Research data

Among the most frequent NP are low back pain, diabetic neu-
ropathy, herpetic neuralgia, carpal tunnel syndrome, and others 
that are less frequent. 
Regarding the FLQ, most post-COVID-19 patients had a “re-
gular” lifestyle (n=48/77%). Almost 20% of patients (n= 12) 
expressed “needing help”, and only 3.7% (n= 2) cited a “good” 
lifestyle. In figure 1, the lifestyle subdomains of post-COVID-19 

Figure 1. Analysis of part of the subdomains of the “Fantastic Li-
festyle” questionnaire in patients evaluated with chronic pain in the 
Pain Outpatient Clinic of the São José do Rio Preto Major Hospital 
(n=62).
FLQ = Fantastic Lifestyle Questionnaire.
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NP patients were analyzed, noting that the family/friends subdo-
main was the most highly rated.
As for the nutrition domain, in the question “am I within x ki-
lograms of my considered healthy weight?”, almost half of the 
patients answered more than 8 kg (n= 29). The cigarette and 
drugs domain showed that 12% (n= 8) of the patients still smoke 
more than 10 cigarettes/day. In the alcohol domain, only one 
(1.6%) patient had more than 20 doses of alcohol per week, 
three (4.8%) patients had 8 to 10 doses/week, and 58 (93.6%) 
never drank.
The data show that the evaluated patients aged below 55 years 
presented greater impairment in work capacity. In addition, the 
majority (64%) reported that their mental health was negatively 
impacted and listed feelings of frustration, boredom, and depres-
sion, identified by the subdomain of introspection, which makes 
up the lifestyle checklist (FLQ).

DISCUSSION 

In the present study, a higher incidence of female patients, mar-
ried, with a mean age of 56.2±12.9 years, ranging from 30 to 77 
years was obtained. In a recent study conducted in the USA14, 
about the incidence of NP, 24.925 people diagnosed with this 
pain were interviewed, resulting in a 52.2% female profile and a 
mean age of 51.5 years, corroborating the present data. 
An observed study15 reported similar results, with a mean age of 
55.6 years, and another study5 reaffirmed these results by men-
tioning that it is in agreement with literature data of a higher 
prevalence of NP over the age of 50.
Regarding schooling, in this study the predominance was of pa-
tients with an average of 3 to 8 years of schooling, which falls 
within the elementary school level, and these data are similar 
to those of a research16 that observed the same prevalence in the 
diagnosis of NCP.
Regarding NCP, a study17 reported that the exact prevalence of 
NP in the world population is unknown and, similarly, there are 
no precise data on the prevalence of this pain among Brazilians. 
Moreover, the same study indicated that the LANSS, which aims 
predominantly at identifying pain of neuropathic origin, as dis-
tinct from nociceptive pain and without the need for clinical 
examination, is the most used instrument.
As for lifestyle, which showed a need for improvement in the 
activity, alcohol, and nutrition domains, a study18 revealed that 
evidence that weight loss (addressed in the nutrition domain) 
improves chronic pain is limited. However, there are indications 
that being underweight is a consideration in the management of 
patients with NCP.
Still in relation to lifestyle, the focus of this research, most pa-
tients reported having a regular way of living, presenting scores 
with negative significance, especially in the domains of activity 
and nutrition. A study19 reported that in order to develop treat-
ment plans and prevention strategies with NP patients, this kind 
of pain needs to be understood in the context of social, biologi-
cal, psychological, and physical factors, in addition to the social 
patterns of lifestyle that constitute the main behavioral risk fac-
tors involved in chronic diseases and serious disabilities.

A research20 showed that CP, like most diseases, generally arises 
from a succession or combination of multiple events, even when 
there is a solitary precipitating event in its genesis, such as an 
injury, for example. The aforementioned research further cites 
that there remain a number of factors that affect the duration, 
intensity, and the physical, psychological, social, and emotional 
effects of CP. Health-related behaviors and their outcomes are 
the most important modifiable risk factors in the genesis, dura-
tion, and impact of CP.
It was verified that NCP must be valued, requiring a comprehen-
sive care, considering pain as a conditioner of quality of life 
(QoL) and taking into account the lifestyle of each population, 
because in this way scientific knowledge will be brought so that 
the directions of the actions occur efficiently.
The main limitation of this study is its cross-sectional design. 
Therefore, it is not possible to infer causality between lifestyle 
associations before and after COVID. 
This study has limitations that must be explained: a reduced con-
venience sample was used; the data collection instruments in this 
study were applied by the researcher himself, which may have 
influenced, in some way, the answers of the participants; studies 
on the CP patients lifestyle are scarce, which makes it difficult to 
discuss the theme.
The strength of this study was to approach patients with CP 
who attend pain clinics and should be asked about their lifestyle, 
since social restriction has affected activity levels, sedentarism, 
eating habits, generated loss or interruption of health follow-up, 
among other problems. This can be understood as a warning to 
the current scenario for health professionals to contemplate this 
condition. 
Thus, this study suggests addressing the lifestyle of patients with 
CP, making it possible to identify factors that can be improved 
or implemented in the treatment.

CONCLUSION

In the present study, patients with NCP showed that the level of 
activity and the presence of alcohol compromised their lifesty-
le. These components are aspects of these patients lifestyle, that 
should be understood and validated in order to think about co-
ping strategies that can influence new ways of approaching and 
organizing services.
Thus, it is suggested that the lifestyle characteristics of patients 
that are reflected in behavioral aspects of social patterns be taken 
into consideration as factors that may influence treatment and 
outcome.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The number of tempo-
romandibular joint (TMJ) surgeries has been growing in recent 
years. The objective of this study was to evaluate the factors mea-
sured for the indication of TMJ surgery.
METHODS: This is an observational, quantitative, retrospecti-
ve, cross-sectional study. A total of 99 surgical requests for TMJ 
surgery, assigned to a supplementary health operator, were analy-
zed. Information regarding age, gender, the patients’ main com-
plaint, movement alteration, magnetic resonance results, diag-
nostic tests used, and previous therapy performed were collected. 
The T-test and the Chi-squared test were used (α=5%). 
RESULTS: 85% of patients were female, and the mean age 
among women (27.07±6.33) was lower when compared to men 
(31.98±9.55) (p=0.03). Almost half of patients did not receive 
any therapeutic approach prior to the surgery indication. Less 
than 10% of the requests described the Wilkes classification. 
Among the symptoms considered for the indication of surgery. 
pain report in the TMJ region (63.64%) stands out. The clicking 
and mouth opening limitation were among the highest prevalen-
ce as 52.5% and 67.7%. respectively. 

Related factors for indication of temporomandibular joint surgery in 
a supplementary health operator: retrospective and cross-sectional 
study 
Fatores relacionados a indicação de cirurgia da articulação temporomandibular em uma 
operadora de saúde suplementar: estudo retrospectivo e transversal
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HIGHLIGHTS
• Pain was the main symptom considered for the indication of TMJ surgery.
• Most of the factors evaluated for the indication of TMJ surgery by do not match the 
recommendations of the Colégio Brasileiro de Cirurgia e Traumatologia Oral e Maxilo-facial 
(Brazilian College of Oral and Maxillofacial Surgery and Traumatology). 
• Few conservative treatments were previously recommended.
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CONCLUSION: The factors evaluated for the indication of TMJ 
surgery by oral and maxillofacial surgeons in the present study do 
not match the recommendations of the Colégio Brasileiro de Cirur-
gia e Traumatologia Buco-Maxilo-Facial (CTBMF – Brazilian Col-
lege of Oral and Maxillofacial Surgery and Traumatology). Few 
conservative treatments were previously recommended. Where the 
majority was decided without any diagnostic criteria.
Keywords: Diagnosis. Surgery oral. Temporomandibular joint 
disorders. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: O número de cirurgias da 
articulação temporomandibular (ATM) vem crescendo nos últi-
mos anos. O objetivo deste estudo foi avaliar os fatores relacio-
nados à indicação de cirurgia da ATM. 
MÉTODOS: Trata-se de um estudo observacional, quantitativo, 
retrospectivo e transversal. Foram analisadas 99 solicitações ci-
rúrgicas para a realização da cirurgia de ATM, destinadas a uma 
operadora de saúde suplementar. Foram coletadas informações 
sobre idade, sexo, queixa principal do paciente, alteração de mo-
vimento, resultados de ressonância magnética, teste diagnóstico 
utilizado e terapia prévia realizada. Foram utilizados os testes T e 
Qui-quadrado (α=5%). 
RESULTADOS: 85% dos pacientes avaliados eram do sexo fe-
minino, e a média de idade entre as mulheres (27,07±6,33) foi 
menor quando comparada à dos homens (31,98±9,55) (p=0,03). 
Quase metade dos pacientes não recebeu nenhuma abordagem 
terapêutica antes da indicação da cirurgia. Menos de 10% das 
solicitações descreveram a classificação de Wilkes. Dentre os sin-
tomas considerados para a indicação da cirurgia, destaca-se a dor 
na região da ATM (63,64%). A limitação do clique e da abertura 
da boca estiveram entre as maiores prevalências: 52,5% e 67,7%, 
respectivamente. 
CONCLUSÃO: Os fatores relacionados às indicações de cirur-
gia da ATM pelos cirurgiões bucomaxilofaciais no presente estu-
do não condizem com as recomendações do Colégio Brasileiro 
de Cirurgia e Traumatologia Buco-Maxilo-Facial (CTBMF). 
Poucos tratamentos conservadores foram recomendados ante-
riormente, sendo que a maioria foi decidida sem a utilização de 
nenhum critério diagnóstico. 
Descritores: Cirurgia bucal, Diagnóstico, Síndrome da disfun-
ção da articulação temporomandibular. 
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INTRODUCTION

Pain is defined, according to the International Association for 
the Study of Pain1, as an unpleasant sensory and emotional expe-
rience associated with, or resembling that associated with, actual 
or potential tissue damage. The presence of pain has been one of 
the main factors investigated for the diagnosis of temporoman-
dibular disorders (TMD) and, consequently, for the indication 
of temporomandibular joint (TMJ) surgeries2.
TMD may have muscular or joint origin, and in some cases, it 
may involve both structures: masticatory muscles and TMJ3. In 
those situations, the clinical signs and symptoms are very similar, 
and the treatments will vary from case to case, even when dealing 
with the same disease.
Most patients improve due to a combination of non-invasive the-
rapies, including patient education4, self-care, cognitive behavioral 
therapy5, pharmacotherapy, physical therapy interventions, osteopa-
thic treatment6 and occlusal devices7.8. Nonsteroidal anti-inflamma-
tory drugs and muscle relaxants are recommended initially, and ben-
zodiazepines or antidepressants may be added for chronic cases9.10.
Referral to an oral and maxillofacial surgeon to perform TMJ 
surgeries is only done in specific cases when conservative treat-
ment is not indicated or possible3. TMJ surgery is a complex pro-
cedure that is considered exceptional, not an elective procedure, 
and involves a great potential for complications, especially with 
regards to local innervation and facial nerves.
Thus, it is necessary for the oral and maxillofacial surgeons to 
know how to correctly perform the diagnosis before referring the 
patient to a TMJ surgery. Even in cases of conservative therapies 
with an unfavorable prognosis, the diagnosis should be reviewed 
and consulted with other colleagues in the health area, regar-
ding possible comorbidities or misdiagnosis. Ideally, the patient 
with TMD is evaluated and treated by professionals specialized 
in temporomandibular disorders and orofacial pain to avoid un-
necessary surgeries or misdiagnoses.
However, this is not a reality in the dental service. Many professio-
nals end up indicating a TMJ surgery for patients with the most 
different dysfunctions, without making the correct diagnosis11.
In addition, there is a lack of data regarding the literature concer-
ning surveys about factors evaluated for the indication of TMJ 
surgeries performed by oral and maxillofacial surgeons, and to 
analyze whether these factors are being performed correctly. 
Therefore, the objective of the present study was to analyze the 
main indications for TMJ surgeries through the database of a 
supplementary health operator, comparing it with the recom-
mendations of the CTBMF.

METHODS

This is a cross-sectional retrospective analytical observational stu-
dy that followed STrengthening the Reporting of OBservational 
studies in Epidemiology (STROBE) Statement.
Data were collected from bases of a supplementary health operator 
with the analysis of a material referring to requests for TMJ surgery, 
between the years 2016 and 2019. The database is from a multina-
tional private supplementary health operator present in more than 

70 countries with a branch located in São Paulo (SP, Brazil) that has 
approximately 40.000 policyholders. The information was only col-
lected from the database and image exams provided by the company. 

Sample and data collection
The sample evaluated was composed by convenience and it’s the 
same referring to the number of surgeries requested by oral and 
maxillofacial surgeons. This is a convenience sample in which all 
guides in the database were considered during the study period. 
A significance level of 5% was considered and an error margin 
based on a sample of n = 99 was calculated. The major error mar-
gin was 10%, assuming the error margin of the sample. 
Since only one researcher was available, the variables were stan-
dardized to reduce the risk of bias. 
For this study, individual customers of an insurance company, 
aged between 17 and 59 years, of both genders, and referred by 
oral and maxillofacial surgeons for TMJ surgery were included. 
Missing or illegible surgical orders were excluded.
The absence or presence of the following criteria were conside-
red: pain; TMJ pain; headache; facial pain; popping jaw; mouth 
opening limitation; CP diagnostic test; Mahan diagnostic test; 
treatment with physiotherapy; therapy with interocclusal splint; 
drug therapy. This information were collected and tabulated in 
Excel spreadsheets (Microsoft Corp™. Redmond. WA. USA).

Quantitative variables
For every surgical request observed, the factors related to the in-
dication of TMJ surgery were evaluated. Subsequently, the data 
were analyzed descriptively (total number and percentages) to 
assess the main criteria evaluated by oral and maxillofacial sur-
geons and their respective prevalence.
This study was approved by the Ethics Committee of Faculdade 
São Leopoldo Mandic (São Leopoldo Mandic College); Opinion 
Number 3.499.562.

Statistical analyzes
The information collected from the database was tabulated 
and evaluated by the GraphPad Prism 8.4 software (Gra-
phPad Prism Software Inc., San Diego. CA. USA). The T-test 
was used to assess the difference between the average age and 
gender. To assess the factors associated with popping and ope-
ning limitation, the Chi-squared test was used. The significance 
level was assumed at 5%.

RESULTS

A total of 99 surgical requests from patients referred for TMJ 
surgery were evaluated. The vast majority (85%) of the patients 
were female. The mean age of patients evaluated was 31.29±9.55 
years and the mean by gender was 27.07±6.33 years for women 
and 31.98±9.55 for men. Table 1 shows the descriptive analysis 
of factors associated with the patients.
Among the most common symptoms reported in the medical 
records, there is pain in the TMJ region (63.64%), followed by 
headache (26.26%), otalgia (9.09%), facial pain (6.06%) and 
pain in the temporal region (3.03%).
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Table 1. Descriptive assessment of patient-related factors and repor-
ted complaints.

Variables n %

Gender

   Male 14 14.14

   Female 85 85.86

Pain

   No 81 81.82

   Yes 18 18.18

Headache

   No 73 73.14

   Yes 26 26.26

Facial pain

   No 93 93.94

   Yes 6 6.06

TMJ pain

   No 36 36.36

   Yes 63 63.64

Otalgia

   No 90 90.91

   Yes 9 9.09

Pre-auricular pain

   No 92 92.93

   Yes 7 7.07

Temporal pain

   No 96 96.97

   Yes 3 3.03

Tinnitus

   No 96 96.97

   Yes 3 3.03

Bruxism

   No 97 97.98

   Yes 2 2.02

Clicking

   No 47 47.47

   Yes 52 52.53

Mouth opening limitation

   No 32 32.32

   Yes 67 67.68

Closed lock

   No 98 98.99

   Yes 1 1.01

Table 2. Descriptive assessment of factors related to the magnetic 
resonance report and previous conduct performed.

Variables n %

Magnetic resonance images

Disc displacement with unilateral reduction

   No 68 68.69

   Yes 31 31.31

Disc displacement with bilateral reduction

   No 60 60.61

   Yes 39 39.39

Disc displacement without unilateral reduction

   No 76 76.77

   Yes 23 23.23

Disc displacement without bilateral reduction

   No 88 88.89

   Yes 11 11.11

Other type of disc displacement

   No 12 12.12

   Yes 87 87.88

Unilateral joint effusion

   No 81 81.82

   Yes 18 18.18

Bilateral joint effusion

   No 75 75.76

   Yes 24 24.24

Surgery history

   No 97 97.98

  Yes 2 2.02

WILKES Image Classification

   No 90 90.91

   3* 5 5.05

   4** 4 4.04

Previous therapeutic conduct

Transcutaneous electrical nerve stimulation

   No 96 96.97

   Yes 3 3.03

Physiotherapy

   No 82 82.83

   Yes 17 17.17

Occlusal splint

   No 72 72.73

   Yes 27 27.27

Drugs

   No 74 74.75

   Yes 25 25.25

Regarding the imaging tests used and the diagnoses obtained in 
the MRI report, it was observed that 87.88% of the participants 
had some type of disc displacement (31% with unilateral reduc-
tion, 39.4% with bilateral reduction, 23.23% without unilateral 
reduction, and 11.1% without bilateral reduction). As for the 
Wilkes classification, 90.9% of the patients were not classified, 
while only 5% were in classification III, and 4.04% were in clas-

sification IV. The descriptive analysis of these factors can be fou-
nd in table 2.
Regarding the previous therapeutic approach reported, only 3% 
of the patients underwent transcutaneous electrical nerve stimu-
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lation (TENS), 17% underwent physical therapy interventions, 
27.3% used occlusal splint and 25.25% received some type of 
drug therapy. It is noted that almost half (47 of the 99) of evalua-
ted medical records did not report any type of therapeutic con-
duct prior to the surgery.
Among the factors included in the surgical request to indicate 
the performance of the surgery were: bruxism (2.02%), presence 
of tinnitus (3.03%), clicking (52.53%) and locking when ope-
ning the mouth (only 1 patient). Another factor evaluated was 
the limitation of mouth opening, present in 67.7% of the medi-
cal records, however, only 5 records out of a total of 67 contained 
information on the opening measurement information (varia-
tion between 18 and 30 mm).
Table 3 demonstrates factors associated with the presence of 
popping in the sample evaluated. Presence of pain in the TMJ 
region and otalgia were the only factors associated with the pre-
sence of popping (p<0.05). However, other factors such as the 
presence of joint effusion (uni or bilateral), disc displacement 
with or without reduction (unilateral or bilateral), headache, 
preauricular or temporal pain, presence of tinnitus and gender 
were not associated with the presence of snap (p>0.05). 
Table 4 shows factors associated with the presence of mouth ope-
ning limitation. In this case, only pain in the TMJ region was 
associated with opening limitation.

Table 3. Assessment of factors associated with the presence of tinni-
tus in patients indicated for temporomandibular joint surgery.

Tinnitus p-value 
(x2)

Variables Yes
n (%)

No
n (%)

Magnetic resonance images

Disc displacement with unilateral reduction

   No 31 (45.59) 37 (54.41)

   Yes 16 (51.61) 15 (48.39) 0.578

Disc displacement with bilateral reduction

   No 30 (50) 30 (50)

   Yes 17 (43.59) 22 (56.41) 0.533

Disc displacement without unilateral reduction

   No 36 (47.37) 40 (52.63)

   Yes 11 (47.83) 12 (52.17) 0.969

Disc displacement without bilateral reduction

   No 41 (46.59) 47 (53.41)

   Yes 6 (54.55) 5 (45.53) 0.618

Other type of disc displacement

   No 4 (40) 6 (60)

   Yes 43 (48.31) 46 (51.69) 0.618

Unilateral joint effusion

   No 39 (48.15) 42 (51.85)

   Yes 8 (44.44) 10 (55.56) 0.776

Bilateral joint effusion

   No 34 (45.33) 41 (54.67)

   Yes 13 (54.17) 11 (45.83) 0.451
Continue...

Table 3. Assessment of factors associated with the presence of 
tinnitus in patients indicated for temporomandibular joint surgery – 
continuation

Tinnitus p-value 
(x2)

Variables Yes
n (%)

No
n (%)

Magnetic resonance images

Surgery history

   No 45 (46.39) 52 (53.61)

   Yes 2 (100) 0 (0) 0.133

TMJ Pain

   No 25 (69.44) 11 (30.56)

   Yes 22 (34.92) 41 (65.08) 0.001*

Otalgia

   No 40 (44.44) 50 (55.56)

   Yes 7 (77.78) 2 (22.22) 0.049*

Pre-auricular pain

   No 45 (48.91) 47 (51.09)

   Yes 2 (28.57) 5 (71.43) 0.299

Temporal pain

   No 44 (45.83) 52 (54.17)

   Yes 3 (100) 0 (0) 0.064

Headache

   No 32 (43.84) 41 (56.16)

   Yes 15 (57.69) 11 (42.31) 0.224

Tinnitus

   No 45 (46.88) 51 (53.13)

   Yes 2 (66.67) 1 (33.33) 0.499

Gender

   Male 5 (35.71) 9 (64.29)

   Female 42 (49.41) 43 (50.59) 0.342

Total 47 (47.47) 52 (52.53)

Table 4. Assessment of factors associated with the presence of 
mouth opening limitation in patients indicated for temporomandibular 
joint surgery.

Mouth opening limita-
tion

p-value 
(x2)

Variables Yes
n (%)

No
n (%)

Magnetic resonance images

Disc displacement with unilateral reduction

   No 23 (33.82) 45 (66.18)

   Yes 9 (29.03) 22 (70.97) 0.636

Disc displacement with bilateral reduction

   No 21 (35) 39 (65)

   Yes 11 (28.21) 28 (71.79) 0.480

Disc displacement without unilateral reduction

   No 26 (34.21) 50 (65.79)

   Yes 6 (26.09) 17 (73.91) 0.465
Continue...
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DISCUSSION

The present cross-sectional study evaluated 99 surgical requests 
for TMJ referred by oral and maxillofacial surgeons between 
2016 and 2019, and a high rate of surgical treatment without a 
standardized diagnostic criteria was found.

Table 4. Assessment of factors associated with the presence of 
mouth opening limitation in patients indicated for temporomandibular 
joint surgery – continuation

Mouth opening limita-
tion

p-value 
(x2)

Variables Yes
n (%)

No
n (%)

Magnetic resonance images

Disc displacement without bilateral reduction

   No 28 (31.82) 60 (68.18)

   Yes 4 (36.36) 7 (63.64) 0.761

Other type of disc displacement

   No 10 (100) 0 (0)

   Yes 71 (79.78) 18 (20.22) 0.116

Unilateral joint effusion

   No 27 (33.33) 54 (66.67)

   Yes 5 (27.78) 13 (72.22) 0.649

Bilateral joint effusion

   No 24 (32) 51 (68)

   Yes 8 (33.33) 16 (66.67) 0.903

Surgery history

   No 31 (31.96) 66 (68.04)

   Yes 1 (50) 1 (50) 0.589

TMJ Pain

   No 16 (44.44) 20 (55.56)

   Yes 16 (25.40) 47 (74.60) 0.049*

Otalgia

   No 29 (32.22) 61 (67.78)

   Yes 3 (33.33) 6 (66.67) 0.946

Pre-auricular pain

   No 30 (32.61) 62 (67.39)

   Yes 2 (28.57) 5 (71.43) 0.826

Temporal pain

   No 32 (33.33) 64 (66.67)

   Yes 0 (0) 3 (100) 0.224

Headache

   No 23 (31.51) 50 (68.49)

   Yes 9 (34.62) 17 (65.38) 0.771

Tinnitus

   No 31 (32.29) 65 (67.71)

   Yes 1 (33.33) 2 (66.67) 0.970

Gender

   No 5 (35.71) 9 (64.29)

   Yes 27 (31.76) 58 (68.24) 0.770

Total 32 (32.32) 67 (67.68)

The management of temporomandibular disorders can range 
from simple non-surgical interventions to total prosthetic joint 
replacement. Surgeons need to be aware that most patients can 
be treated non-surgically12.
Some authors have evaluated the knowledge about temporo-
mandibular disorders and factors that may influence the diag-
nosis and proposed treatment, such as years of training, type of 
specialization and place of graduation13.14. Often, due to lack of 
information, the general practitioner who receives a patient with 
TMD makes the referral to an oral and maxillofacial surgeon ins-
tead of a specialist in TMD. As the education for these professio-
nals regarding TMD diagnosis and treatment decisions for these 
professionals is often limited, and as their training is more clearly 
directed to more invasive procedures related to this specialty, the 
professional ends up opting only for the invasive approach, even 
before trying a noninvasive approach.
The results of the present study are in line with this reality. 
Among the therapies described in the medical records referred 
for TMJ surgery are TENS, physical therapy interventions, pla-
que and use of drugs. Sixty (60) of the 99 medical records evalua-
ted did not describe any previously treatment performed, which 
is not up to the parameters and recommendations for oral and 
maxillofacial procedures15.
The present study also evaluated factors related to the presence of 
clicking and mouth opening limitation reported in the referred 
medical records. The pop was related to the pain in the TMJ re-
gion and otalgia, which is consistent with the current literature. 
However, even though 68% of the patients had mouth opening 
limitation (classified as yes and no by the surgeon), only 4 forms 
described the measurement in millimeters. Opening limitation 
was related only to pain in the TMJ region. These findings de-
monstrate the limitation of this present study in terms of data 
collection. Only what was reported by the professional in the 
medical record was used for this analysis. Thus, to mention the 
possibility of information bias in this type of study is important. 
It is not possible to know if the described opening limitation 
really existed due to the evaluators lack of training.
In addition to the divergence regarding the proposed treatment, 
it was possible to evaluate the importance of the diagnostic tools 
presented. Most of the medical records contained information 
about the magnetic resonance report (only 7 of the 99 cases 
evaluated did not report). Among the information in the reports 
were disc displacement with unilateral and bilateral reduction 
(31% and 39%), disc displacement without unilateral and bila-
teral reduction (23% and 11%) and unilateral and bilateral joint 
effusion (18% and 24%), justifying TMJ surgery. However, it is 
known that all alterations mentioned above can be treated in a 
less invasive or noninvasive way, and only in cases of recurrence 
the surgery is suggested. It is worth mentioning that the evidence 
for surgery is very limited. mainly to clinical case reports and 
retrospective studies16. 
Recurrent TMJ dislocation is not as well understood as acute 
or chronic dislocation17. Although generally described in mid-
dle-aged or senior populations, recurrent TMJ dislocation can 
occur at all ages, including infants18. Without the ideal treatment 
modality reported by a recent systematic review17, recurrent TMJ 
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dislocation remains a treatment challenge. The lack of new cur-
rent scientific evidence for the treatment of recurrent TMJ dislo-
cation may be one of the reasons why the professionals observed 
in this present study were recommending surgery. However, this 
does not justify invasive treatment as the first choice.
The use of multidisciplinary teams (oral maxillofacial surgeons 
together with specialists in temporomandibular disorders) for the 
diagnosis of temporomandibular disorders should be encouraged to 
allow all management options to be properly discussed in selected 
cases, rather than progressing unnecessarily to surgical intervention. 
Even with the diagnostic criteria already defined in the literatu-
re, professionals do not seem to use them. In the present study, 
among the factors evaluated for the indication of TMJ surgery 
were pain in the orofacial region (headache. facial pain. TMJ 
pain. otalgia. preauricular pain. temporal pain). Presence of tin-
nitus and popping. locking and limitation of mouth opening. 
and presence of bruxism.
As previously reported in the literature review, there are other 
less invasive and more cost-effective ways of treating these signs/
symptoms. Data obtained through insurance companies reveals 
that TMJ surgery can cost from 25 to 54 thousand Brazilian 
Reais, depending on the hospital and the team selected. On the 
other hand, conservative treatment, which usually involves an 
initial consultation and another 10 sessions, has a high cost for 
the insurance company, making the discrepancy between the 
treatment and the cost of treatment clear. The present study 
evaluated data from patients who have medical insurance, in this 
way, the total cost of treatment is not paid by the patient (redu-
cing the financial impact for the same), however, it can cause a 
financial impact for the insurer. In addition, the surgery has an 
impact on the patient’s life.
It is important to emphasize the value importance of knowledge 
on the part of oral and maxillofacial surgeons in the diagnosis 
and treatment of temporomandibular disorders, as well as in-
terprofessional collaboration (surgical and TMD specialties) to 
ensure the best treatment decision for the patient, not only in 
relation to the cost, but also to reduce the reduction of the im-
pact of the treatment in the quality of life of these people. To 
date, TMJ surgery is the last treatment option that professionals 
should consider.
Thus, by preventing unnecessary surgeries from being indicated 
and by performing more conservative procedures, there is a re-
duction in costs for the insurance company and less discomfort 
for the patient.

CONCLUSION

Factors evaluated for the indication of TMJ surgery by oral and 
maxillofacial surgeons do not match the recommendations of the 
CTBMF. Few conservative treatments have been recommended 
previously. and most were decided upon without any diagnostic 
criteria being used.
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ABSTRACT

BACKGROUND AND OBJECTIVES: The practice of physi-
cal activities brings benefits to physical and mental health, and 
in the senior population it can contribute to reducing pain com-
plaints. This study aimed to assess the relationship between the 
level of physical activity and pain disability in seniors. 
METHODS: This is a cross-sectional study carried out with se-
nior people living in the city of Florianópolis, Santa Catarina, 
Brazil. The selection of the seniors was carried out through sim-
ple random sampling, totaling 410 respondents. The Modified 
Baecke Questionnaire for Seniors (MBQS) was used to classify 
the level of physical activity, also classifying the seniors as active 
or sedentary. For the analysis of disability due to pain, the Pain 
Disability Index (PDI) was used. 
RESULTS: Of the 410 seniors participants in this study, 58.5% 
were female, with a mean age of 72.21±7.0 years. 41% of the 
seniors were considered active or very active.  The sedentary se-
niors were those who presented greater physical limitations due 
to pain (p<0.00). Network analysis showed that greater pain li-
mitations were related to leisure, social, and vital activities. It was 
observed that the higher the level of physical activity, the lower 
the limitation due to pain (p<0.01). 
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HIGHLIGHTS
• The pain limitations showed an inversely proportional relationship to the level of physical 
activity of seniors, showing that, besides the importance of exercise, it is necessary to have 
an active life in all aspects.
• Physical activity, besides reducing pain, can improve several aspects of the seniors’ life, 
contributing to their autonomy and better family and social relationships.
• The practice of physical activity showed no relationship with age, proving that even the 
oldest old should be encouraged to be more active as a way to reduce pain and vulnerability.
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CONCLUSION: Physical activity contributes to the se-
niors’ physical health and can avoid greater risks of pain-re-
lated disability.
Keywords: Pain, Exercise, Mobility limitation.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A prática de atividade física 
traz benefícios para a saúde física e mental e, na população idosa, 
pode contribuir para reduzir as queixas de dor. Neste estudo, 
foi verificado se o nível de atividade física poderia influenciar a 
limitação pela dor em indivíduos idosos. 
MÉTODOS: Trata-se de um estudo transversal, realizado com 
idosos residentes no município de Florianópolis, Santa Catarina, 
Brasil. A seleção dos idosos foi realizada por meio de amostragem 
aleatória simples, totalizando 410 entrevistados. Para a classifi-
cação do nível de atividade física, foi utilizado o Questionário 
Baecke Modificado para Idosos (QBMI), que classificou os ido-
sos em ativos ou sedentários. Para a análise da incapacidade pela 
dor, foi utilizado o Índice de Incapacidade Relacionada com a 
Dor (Pain Disability Index – PDI). 
RESULTADOS: Dos 410 idosos participantes deste estudo, 
58,5% foram mulheres, com média de idade de 72,21±7,0 anos. 
Foram considerados ativos ou muito ativos 41% dos idosos. Os 
idosos sedentários foram os que apresentaram maior limitação 
física pela dor (p<0,01). A análise de rede mostrou que maiores 
limitações pela dor foram relacionadas a atividades de lazer, so-
ciais e para realização de necessidades básicas. Observou-se que 
quanto maior o nível de atividade física, menor foi a limitação 
pela dor (p<0,01). 
CONCLUSÃO: A atividade física contribui para a saúde física 
dos idosos com dor crônica, podendo evitar riscos maiores de 
incapacidade relacionada à dor. 
Descritores: Dor, Exercício físico, Limitação da mobilidade.

INTRODUCTION

The prevalence of pain among seniors ranges from 37% to 70%, 
therefore, it is a frequent symptom, and its presence during the 
aging process produces a negative impact on the quality of life 
(QoL) and on the productivity of the individuals affected1. Pain 
often results in partial or total functional limitations, greatly im-
pacting the activities of daily living. These limitations can lead 
the seniors to reduce their social and family interaction, and af-
fect their functional performance. In addition, seniors with pain 
tend to be more sedentary, reclusive and more likely to develop 
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symptoms of anxiety and depression, which, when present, exa-
cerbate the intensity of perceived pain2. 
Pain can be the cause of physical inactivity in seniors, but the 
regular practice of exercises contributes to reduce body pain, pre-
vent diseases and improve the general health status, and should 
be encouraged throughout life3. Moreover, physical activity can 
promote better QoL and delay processes and losses related to 
aging, as well as prevent non-transmissible chronic diseases3. The 
importance of physical activities in the seniors is present into 
World Health Organization guidelines and into public policies, 
such as the Brazilian Ministry of Health’s prevention and health 
promotion programs, which aim at encouraging the seniors to be 
more active as a way to preserve their autonomy for daily tasks 
and prolong their independence4.
For this reason, it is believed that physical activity is a fundamental 
factor for the improvement of pain in seniors and one of the main 
actions that are allied to the process of healthy and active aging5. 
Despite the vast worldwide literature on the subject, there are 
few studies that propose to analyze whether the level of physi-
cal activity could influence the limitation associated with pain 
reported by the seniors. Thus, the objective of this research was 
to evaluate the relationship between the level of physical activity 
and disability by pain in seniors. 

METHODS

A cross-sectional observational study, carried out with senior resi-
dents in the municipality of Florianópolis, Santa Catarina State. The 
original text was prepared based on STrengthening the Reporting 
of OBservational Studies in Epidemiology (STROBE)6 guidelines.
Data collection was carried out in Health Units and fitness 
centers in the city, during the period from December 2021 to 
June 2022. The selection of senior individuals was performed by 
simple random sampling, considering the number of the senior 
population of Florianópolis (48.423 people), according to the 
last census conducted by the Instituto Brasileiro de Geografia e Es-
tatística (Brazilian Institute of Geography and Statistics – IBGE, 
2010). To calculate the sample size, a 95% confidence level was 
determined, a sampling error of 5% and, considering the popu-
lation universe of a large city, it was assumed to be a heteroge-
neous population. Thus, the minimum number of interviewees 
was set at 382 seniors. 
The inclusion criteria were: age over 65 years and residing in 
Florianópolis/SC. Participants would be excluded if they could 
not communicate to answer the questionnaires or if they did not 
accept to answer all the questions. 
The study participants were separated into active or sedentary. 
For this classification, the Modified Baecke Questionnaire for 
Seniors (MBQS) was used. MBQS is applied in the form of an 
interview, taking as reference the last 12 months, and is divided 
into three sections: physical activities at home (PAH), perfor-
mance in sports activities (PSA) and leisure-time physical acti-
vities (LTPA). By summing the specific scores assigned to the 
questions grouped in each of the sections of the questionnaire, 
scores equivalent to 16 points are established. The seniors were 
classified as “very active” when their score was ≥ 16.18; “active” 

when their score was between 9.12 and 16.17; and “sedentary” 
when their score was ≤ 9.117. The present study considered only 
two groups (active and sedentary), with the very active seniors 
being included in the active group.  
The Pain Disability Index (PDI) was used to analyze pain-related 
disability, which is a self-administered questionnaire created to assess 
seven important dimensions of pain-related disability and functional 
interference. PDI consists of seven items, with 11-point numerical 
rating scales (zero-10) which assess pain-related disability in family 
and household responsibilities, leisure activities, social activities, 
work, sexual behavior, personal care, and life activities.
A weighted, non-directional network analysis was performed 
to visually explore the relationships between the multiple va-
riables studied using the JASP® software. The network analysis 
encompassed the relationship of pain limitations in relation to 
the level of physical activity. The relationship between variables 
is demonstrated by edges (lines). The thicker the lines, a stronger 
relationship is demonstrated. White edge lines indicate negative 
relationships, while dark lines demonstrate positive relationships. 
Each analyzed variable is presented in a node (graphic structure 
in the shape of a circle), and the closer the nodes are, the stronger 
the relationship between them. 
The individuals who agreed to participate in the study answered 
the questionnaires only once, after completing the Free and In-
formed Consent Term (FICT). This research was approved by  
the Ethics Committee on Human Research of the Universidade 
do Oeste de Santa Catarina (Western Santa Catarina State Uni-
versity - Unoesc), Opinion Number 5.060.277.
The Shapiro-Wilk normality test was performed and the SPSS 
22.0 software was used. Categorical data were analyzed by the 
Chi-squared test and quantitative data by the independent t-test. 
Correlation was analyzed using Pearson’s test. Significance was 
considered when p≤ 0.05. 

RESULTS

A total of 410 seniors participated in the study, with a mean 
age of 72.21±7.0 years; 58.5% were female, 41% were conside-
red active or very active and 59% were sedentary. There was no 
difference considering the age of active seniors (mean 72.0±6.9 
years) and sedentary seniors (mean 72.3±7.2) (p=0.71). There 
was no difference in physical activity level between men and wo-
men (p=0.84).
Table 1 shows the relation between pain and the level of physical 
activity, considering the active or sedentary seniors, in which it is 
observed that the sedentary individuals had much higher scores 
in the pain limitation instrument. 
  
Table 1. Pain limitation in sedentary and active seniors.

Variables Pain limitation  (mean±SD) p-value

Active
Sedentary

3.74±0.4
5.67±0.4

≤0.004*

Data expressed as mean ± standard deviation (SD); *Independent t-test. 

When analyzing the total pain score correlation with physical 
activities at home, sports activities and free time activities, it was 
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found that the practice of sports activities had a negative and sig-
nificant correlation (r=-0.134; p<0.01), showing that the more 
time dedicated to the practice of sports, the less pain complaints 
the seniors reported (Table 2). Table 2 also shows that the level 
of physical activity, that is, the sum of all activities performed 
by the seniors, in addition to physical exercise, had an inverse 
correlation with pain limitation. Thus, the more active the senior 
individual was, the lower was their PDI score.

Table 3 shows the relationship between the scores of physical activi-
ties at home and sports, considering the seniors as sedentary and ac-
tive. It is noteworthy that the active seniors perform not only many 
more sports activities, but also more leisure activities and free time. 
In Figure 1, the network analysis showed that major limitations as-
sociated with pain were related to leisure, social, and vital activities 
(basic needs), and important limitations were observed for work-
-related activities (occupation), sexual activity, and family activities.

DISCUSSION

The main results in this study show that most senior individuals 
were sedentary, even when any type of physical activity was 
considered (household activities, leisure or sports), and not ex-
clusively the practice of physical exercise. Sedentarism has been 
reported in several studies on the senior population, and some 
causes include frailty, fear of falling, lack of guidance and encou-
ragement from the family, community or health professionals4.
In this study, sedentary senior individuals were the ones who 
presented the greatest physical limitations due to pain. Physical 
activity reduces pain through the release of endorphins, which 
increase pain tolerance, and this points to the importance of 
adherence and engagement of seniors in some type of physical 
activity, which must be practiced regularly8. 
A study on the interference of pain in different aspects of life 
conducted with 529 senior individuals showed that pain interfe-
red mainly with professional life and sexual activity, but losses in 
daily life and functional activities were also mentioned9. Another 
study involving senior groups presented results indicating that 
senior women with chronic pain present significantly lower volu-
mes of physical activity practice than those who do not have it10.
Chronic pain is directly linked to an important disability of move-
ments and activities, difficulties to sleep, cases of anxiety and depres-
sion, falls and isolation. Therefore, the impacts of chronic pain are 
not limited only to the individuals living with pain, but also affect 
the people around them, because it puts the seniors in a situation 
of dependence on others to perform his activities11. In the network 
analysis of this study, this was also demonstrated, since pain interfe-
res in several activities of daily life, compromising the seniors’ QoL 
and possibly interfering in the family dynamics. Additionally, there 
is an association between pain and emotional suffering, and studies 
show that seniors with depression report a greater intensity of chro-
nic pain in relation to those who are not depressed12,13.
Senior individuals with chronic pain, of mild and moderate inten-
sity, seek physical activities with the objective of minimizing pain, 
especially those arising from postural alterations. A study compa-
ring QoL of seniors with pain and others without pain found that 
among those older than 71 years, the presence of chronic pain, 
associated with the presence of comorbidities, were factors that 
decreased QoL14. In the present study, no age difference was obser-
ved between the active and sedentary seniors; however, it is known 
that an advanced age can be accompanied by a greater number of 
chronic diseases, which can limit the practice of physical activities. 
The comparison of level of physical activities with pain intensity 
showed that sedentary or insufficiently active senior people had a 
higher pain intensity than active people, and results of the corre-

Sexual

Leisure

Physical 
Activ.

Social

Occupation

Family

Vital 
Activ.

Table 2. Relationship of pain limitation with physical activities at 
home, performance of sports activities, and leisure time activities.

Variables Pain limitation p-value

Household Activities r= 0.007 0.895

Free-time activities r= - 0.071 0.154

Sports activities r= - 0.134 ≤0.01*

Total sum of physical acti-
vities performed

r= - 0.2 ≤0.01**

*Pearson’s Correlation (r).

Table 3. Scores of home physical activities, sports activities and leisu-
re time activities, classified as sedentary and active.

Variables Active Sedentary p-value*

Physical activities at 
home 

1.4±0.8 1.3±0.0 ≤0.413

Performance in 
sports activities

4.7±0.3 0.9±0.1 ≤0.001

Leisure-time physical 
activities

8.6±0.4 1.1±0.1 ≤0.001

*Independent t-test.

Figure 1. Weighted, non-directional network analysis of pain limita-
tions in relation to physical activity level.
The white edge lines indicate negative relationships and dark lines show positi-
ve relationships. The thicker the line, the stronger the relationship.
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lation between the variables indicate that the volume of physical 
activity decreases with the increase in pain intensity, although 
this correlation was considered weak15.
A study carried out with 30 seniors showed that 33.30% of them 
had some osteomyoarticular disease; 80% of the seniors joining 
the program could not perform any or all of the daily activities 
that involved some physical effort. After going through a physi-
cal activity program, the seniors stated that they had a significant 
improvement as soon as they started the proposed activities16. 
The network analysis showed that greater limitations associated with 
pain were related to leisure, social and vital activities. It was observed 
that vital activities interfere negatively in the development of other 
aspects, such as leisure and family activities. In general, with the net-
work analysis it was possible to demonstrate that physical activity 
can improve several aspects of the life of seniors, and that these as-
pects are interrelated and interfere in individual QoL. 
In Brazil, the total prevalence of physical inactivity in the senior po-
pulation was 62.7%, being an important risk factor for non-trans-
missible chronic diseases and, consequently, generating an impact 
on the Brazilian health system due to increased number of hospita-
lizations17. The limitation of movement caused by overweight and 
osteoarticular diseases, which cause discomfort and pain, ends up 
hindering the practice of physical activity18, and pain also impacts 
the performance of daily life activities, because it leads to a feeling of 
disability, social isolation, and loss of self-confidence19.
Finally, it is important to highlight that the differential of this 
study was to analyze if the level of physical activity interfered in 
pain complaints. Only the seniors who met MBQS requirements 
were considered active, not taking into account just the partici-
pant’s answer about performing or not performing physical exer-
cises. Another highlight refers to the analysis used, considering 
that it is not only exercise that characterizes the seniors as active, 
but the set of activities they perform, including the number of 
weekly hours dedicated to a certain activity and how long they 
have been performing such activity. The limitations of this study 
are its cross-sectional design, which did not consider the causal 
relation between pain and sedentariness, and the scarcity of stu-
dies in the literature, which limits further comparisons.
With the results of this research, the expectation is to contribute to 
awareness that seniors should be more active, whether performing 
domestic activities, leisure activities, or exercises, and to encou-
rage health professionals to act as motivators in this population, 
highlighting the importance of a more active life at all ages.

CONCLUSION

The level of physical activity was related to pain complaints, and 
the sedentary seniors reported greater limitations related to pain, 
especially those associated with leisure, social and vital activities. 
The seniors who are more active had fewer complaints of pain, as 
well as those who exercise regularly. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Patients with painful 
temporomandibular disorders (TMD) may present cognitive 
performance alterations, making it difficult to understand and 
adhering to self-management strategies offered in pain education 
interventions. The aim of this study was to analyze the response 
to self-management guidelines in patients with chronic painful 
TMD due to cognitive performance.
METHODS: Sample of 45 patients (35.5 years) with chronic 
painful TMD according to Diagnostic Criteria for Temporo-
mandibular Disorders (DC/TMD). Cognitive performance was 
assessed using the Montreal Cognitive Assessment (MoCA) test. 
The Brazilian Portuguese Central Sensitization Inventory (CSI-
-BP) was also applied to measure central sensitization and nume-
rical rating scale to assess the perception of pain intensity. The 
intervention consisted of self-care guidelines for pain manage-
ment with homemade methods, through a video and a printed 
tutorial. After an interval of 15 days, a new evaluation was made 
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HIGHLIGHTS 
• Pain intensity has an inverse association with cognitive performance in patients with pain-
ful temporomandibular disorders.
• Cognitive performance appears to interfere with the utilization and effectiveness of pain 
education-based intervention for patients with painful temporomandibular disorders. 
• Patients with painful temporomandibular disorders tend to have lower than expected cog-
nitive performance. 
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to verify whether the self-management guidelines promoted 
pain-related changes in the sample studied and whether there 
were differences between participants with adequate and altered 
cognitive performance (groups obtained after the application of 
the test).
RESULTS: The mean MoCA for the sample was 23.3±2.5 (lo-
wer than expected cognitive performance). A strong inverse cor-
relation was found between the cognitive performance and pain 
intensity scores, indicating the tendency to have lower cognitive 
performance when there is greater intensity of pain (r=-0.77 and 
p=0.03). There was no correlation between cognitive performan-
ce and central sensitization (p>0.05). The group with better cog-
nitive performance presented better response to pain education 
strategies.
CONCLUSION: There is a trend towards worse cognitive per-
formance according to the increase in perception of painful in-
tensity. In addition, low cognitive performance seems to impair 
the use and efficacy of pain education-based intervention for 
patients with painful TMD, which is considered an important 
strategy for its management.
Keywords: Cognition, Temporomandibular joint disorders, 
Chronic pain  

RESUMO

JUSTIFICATIVA E OBJETIVOS: Pacientes com disfunção 
temporomandibular (DTM) dolorosa podem apresentar alte-
rações de desempenho cognitivo dificultando a compreensão e 
adesão às estratégias de automanejo oferecidas em intervenções 
de educação sobre dor. O objetivo deste estudo foi analisar a 
resposta às orientações de automanejo em pacientes com DTM 
dolorosa crônica em função do desempenho cognitivo.
MÉTODOS: Amostra de 45 pacientes, com idade média de 35,5 
anos, com DTM dolorosa crônica segundo o Diagnostic Criteria 
for Temporomandibular Disorders (DC/TMD). O desempenho 
cognitivo foi avaliado por meio do teste Montreal Cognitive As-
sessment (MoCA). Foi também aplicado o Brazilian Portuguese 
Central Sensitization Inventory (CSI-BP) para mensuração da 
sensibilização central e a escala numérica para avaliar a percepção 
de intensidade dolorosa. A intervenção consistiu em orientações 
de autocuidado para o manejo da dor com métodos caseiros, por 
meio de um vídeo e de um tutorial impresso. Após um intervalo 
de 15 dias, foi feita nova avaliação para verificar se as orienta-
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ções de automanejo promoveram mudanças relacionadas à dor 
na amostra estudada e se houve diferenças entre os participantes 
com desempenho cognitivo adequado e alterado (grupos obtidos 
após a aplicação do teste). 
RESULTADOS: A média do MoCA para a amostra foi de 23,3 
± 2,5 (desempenho cognitivo abaixo do esperado). Foi encontra-
da forte correlação inversa entre os escores do desempenho cog-
nitivo e da intensidade de dor, indicando a tendência de haver 
menor desempenho cognitivo ao passo que há maior intensidade 
de dor (r=-0,77 e p=0,03). Não houve correlação entre o de-
sempenho cognitivo e a sensibilização central (p>0,05). O grupo 
com melhor desempenho cognitivo apresentou melhor resposta 
às estratégias de educação sobre a dor. 
CONCLUSÃO: Há uma tendência de pior desempenho cog-
nitivo de acordo com o aumento na percepção de intensidade 
dolorosa. Além disso, o baixo desempenho cognitivo parece pre-
judicar o aproveitamento e eficácia da intervenção baseada em 
educação sobre a dor para pacientes com DTM dolorosa, a qual 
é considerada importante estratégia para seu manejo. 
Descritores: Cognição, Disfunção temporomandibular, Dor 
crônica. 

INTRODUCTION

The set of signs and symptoms that involve muscle and joint 
changes related to the stomatognathic system is characterized as 
temporomandibular disorder (TMD), and its three main clini-
cal indicators are pain, jaw opening limitations and joint noises, 
which are present in a percentage of 5% to 50% of the popu-
lation1-3. Very commonly, patients have difficulty performing 
simple tasks such as brushing their teeth, chewing and yawning, 
since the painful symptoms and joint and muscle limitations of 
TMD can compromise oral functions and influence health and 
well-being4. The maintenance of this condition can lead to pain 
chronification and central sensitization (CS), making its mana-
gement complex. 
According to the Orofacial Pain: Prospective Evaluation Risk 
Assessment (OPPERA) study, the main longitudinal study to 
investigate the risks related to TMD development, the presence 
of multiple coexisting health conditions, non-painful orofacial 
symptoms, self-reported oral parafunction, high frequency of 
somatic symptoms, poor sleep quality, and the genetic influence 
of certain polymorphisms already identified and related to this 
clinical condition were identified as risk factors5. 
Additionally, the context of chronic pain involves social, family, 
emotional and cognitive aspects, which must be considered in 
the management of this condition, extrapolating the treatment 
approach to a biopsychosocial look6,7. According to studies in-
volving analyses of functional magnetic resonance imaging, pa-
tients with chronic pain present alterations in the brain structure 
and function in regions and networks not only involved in pain 
processing, but also in cognitive and emotional aspects8.
On this path, some cognitive aspects are deficient and related 
to the painful experience of patients with a chronic pain phe-
notype, such as memory and concentration loss, especially du-
ring acute pain crises9-11. 

There has been speculation that activities related to executive 
function may also be compromised in these patients, resulting 
in higher levels of distraction, reduced performance of cognitive 
skills and behavioral changes such as hypervigilance and pain 
catastrophizing8,12. Pain catastrophizing is related to brain areas 
involved in pain processing, attention to pain, emotion, motor 
activity and reduction of pain inhibition top down8,13. 
One of the means of TMD clinical treatment is counseling and 
guidance for pain self-management, which consists of explaining 
to patients the etiological factors of the disease and guiding them 
on how to reduce overload and harmful habits to temporoman-
dibular joint (TMJ), masticatory muscles, and their adjacent 
structures14. 
To this end, guidelines are presented on sleep hygiene, compresses 
of moist heat and massage in the painful region, performing ae-
robic physical activities, stretching the cervical region, controlling 
parafunctional habits, consistency of food to be consumed, among 
others that can be performed by patients in their daily lives15,16. 
Thus, these orientations contribute to pain relief, providing pa-
tients with a better quality of life, once they learn to deal/ma-
nage pain and reduce anxiety and fear related to its threatening 
status14. However, for comprehension of the orientations and the 
consequent motivation to execute them, the integrity of cogniti-
ve aspects such as attention, memory, concentration, reasoning, 
executive functions, and language is necessary. 
Regarding the literature and the importance of pain education 
strategies, the need for a better understanding of cognitive va-
riables and their associations with the chronic pain condition 
is clear, since these influence the understanding of orientations, 
taking into account that pain education programs in multimodal 
treatments of these patients are of utmost importance. 
The aim of this study was to analyze the response to self-mana-
gement guidelines of patients with chronic painful TMD as a 
function of cognitive performance. 

METHODS

This is a non-randomized (quasi-experimental) clinical trial that 
followed the CONSORT17 recommendations. 
The sample was established from a calculation based on the 
number of consultations per semester in the TMD and orofacial 
pain units of the University of Ribeirão Preto (Universidade de 
Ribeirão Preto – UNAERP) and the Ribeirão Preto School of 
Dentistry (Faculdade de Odontologia de Ribeirão Preto – FORP/
USP), whose case-taking capacity has been approximately 80 
patients per semester in the last 10 years. This is a population 
of patients who seek care for TMD and orofacial pain through 
the Unified Health System (Sistema Único de Saúde – SUS) in 
Ribeirão Preto city region. 
The representative sample, according to the population nor-
mally absorbed in the services, with a sampling error of 10% 
and confidence interval of 95%, would be at least 36 patients. 
The calculation was performed using an online statistical soft-
ware (https://comentto.com/calculadora-amostral/). During the 
data collection period the number of participants evaluated was 
higher than stipulated in the sample calculation to ensure possi-



Influence of cognitive performance on the response to pain education 
guidelines in patients with chronic painful temporomandibular disorders

BrJP. São Paulo, 2022 oct-dec;5(4):369-74

371

ble losses and exclusions, reaching the end with a total sample of 
45 participants (32 women and 13 men). 
Inclusion criteria were age between 18 and 45 years, diagnosis 
of chronic painful TMD according to the Diagnostic Criteria 
for Temporomandibular Disorders – Brazilian Portuguese ver-
sion (DC/TMD)18, regardless of gender, who sought treatment 
in the UNAERP Occlusion, TMD and Orofacial Pain Clinic 
or at FORP/USP in the first semester of 2021. DC/TMD has 
high sensitivity and specificity (≥0.86 and ≥0.98 respectively) for 
any TMD-related pain and was therefore chosen as a diagnostic 
method to determine the inclusion of participants18.
Patients who were already undergoing some type of therapeu-
tic intervention for painful TMD and individuals with previous 
cognitive deficits who were unable to answer the questionnaires 
were excluded.
After application of the cognitive performance test with the 
Montreal Cognitive Assessment (MoCA) protocol, participants 
were divided into groups/clusters of “adequate” (total score equal 
to or above 26) and “below the cut-off value” (total score below 
26) cognitive performance in order to investigate the influence 
of this variable on the response of the intervention based on pain 
self-management guidelines for TMD patients.

Cognitive performance measurement (MoCA test)
To evaluate and measure the cognitive skills of the sample, the 
MoCA protocol was used. This protocol contains a sequence of 
tests that assess eight cognitive domains: attention, executive func-
tions, calculation, language, working and rescue memory, abstrac-
tion, orientation, and visuospatial process, in addition to the verbal 
fluency test. Thus, the MoCA protocol consists of a brief screening 
for mild cognitive deficits, whose score predicts the cognitive skills 
assessed, and scores above 26 are considered normal. The indivi-
dual’s education was adjusted in relation to the overall score of the 
assessment protocol, as recommended by the authors19,20.

Pain Measurement
The Brazilian Portuguese Central Sensitization Inventory (CSI-
-BP) protocol was used to identify patients who are at high risk 
of having CS or to assess CS-related symptoms. The original CSI 
was developed by Neblett et al.21 and translated and validated by 
Caumo et al.22 (CSI-BP). Part A contains 25 questions regarding 
signs and symptoms of CS with the possibility of response on 
a 4-point Likert scale (0 = “never” and 4 = “always”) for each 
question. The total score can range from zero to 100, with a 
score of 40 points or more indicating the presence of CS. Part 
B contains questions about the presence of confirmed diagnoses 
previously correlated to CS (comorbidities), with the possibility 
of a dichotomous answer (yes or no) and date record of the diag-
nosis received21,22.
Perceived pain intensity of the participants was assessed using a prin-
ted numeric scale from zero to 10, where zero represents “no pain” 
and 10 “unbearable pain” by the Numerical Rating Scale (NRS). 

Intervention Protocol: Pain Education Strategy
After the initial exams, the participants watched a video produ-
ced by this research team, whose content presented home-based 

strategies for self-management and pain education recognized in 
scientific literature as an effective complement to treatment14. 
The video begins with the title: “Self-care guidelines for TMD 
patients” and continues with verbal and visual explanations on 
the subject, containing information about what the TMD con-
dition is and its main signs and symptoms. Next, an explanation 
is given about the importance of home orientations, emphasi-
zing their simplicity to perform and the patient’s protagonism 
for his or her own improvement. 
In addition, soft diets, compresses with moist heat on the painful 
regions for 20 minutes, twice a day, soft and controlled active 
mouth opening exercises daily, explanations on the role of den-
tal clenching in worsening the painful condition, and directing 
attention to this type of habit with the intention of avoiding it23 
were also recommended. To this end, the use of reminders scat-
tered around the house and/or workplace was suggested, with 
statements about loosening the teeth and relaxing the jaw and/
or the use of cell phone applications that send messages with the 
same function of reminding the participant about loosening the 
teeth24. 
Sleep hygiene was addressed in the video in order to inform 
about the influence of sleep quality on the painful condition16. 
The guidelines to take care of the quality of sleep included expla-
nations about lying down in bed only at the time to really sleep 
and at a regular time, as well as avoiding the use of screens and 
other activities that hinder the development of sleep, avoiding 
stimulant drinks after 5 pm, performing calm activities such as 
reading books, listening to calm music, and drinking calming 
beverages25. To control stress and anxiety, this research video 
brought suggestions such as the practice of sports and physical 
activities, leisure activities, meditation, and massages. The same 
visual content of the video was delivered in print to the parti-
cipants as a tutorial, in order to reinforce the self-management 
intervention.
 
Evaluation Moments
All participants who made up the sample were evaluated accor-
ding to the instruments previously described before the interven-
tion. A period of 20 days was given so that the participants could 
apply the orientations received. After this period, the CSI-BP22 
and NRS protocols were applied again to evaluate the pain res-
ponse to self-management instructions. 
This study was submitted to the Research Ethics Committee 
(Comitê de Ética em Pesquisa – CEP) of São Paulo State Univer-
sity, Ribeirão Preto Faculty of Dentistry (Faculdade de Odontolo-
gia de Ribeirão Preto da Universidade de São Paulo – FORP/USP, 
CAAE: 03383218.7.0000.5419). Data were only collected after 
CEP’s approval. All the research volunteers were informed about  
objectives, risks and benefits, and signed the Free and Informed 
Consent Term (FICT). 

Statistical analysis
The Shapiro-Wilk normality test was applied, and the sample 
data showed normal distribution (p>0.05). Pearson’s correla-
tion test was then applied between the MoCA and pain inten-
sity perception variables (numeric scale from zero to 10). After 
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this first analysis, Pearson’s correlation test was applied between 
variables MoCA and CSI-BP, and between CSI-BP and per-
ceived pain intensity. Finally, the sample was divided into two 
groups (clusters) according to the MoCA test: participants with 
scores equal to or above 26 and participants with scores below 
26. The One Way ANOVA statistical test (with Tukey-Kramer 
post-test) was then used for comparisons between the initial 
and final evaluations of the CSI-BP variables and perception 
of pain intensity for the two established groups (clusters). The 
significance level was ∝=5% (p<0.05).

RESULTS

At the end of the study, 45 patients were analyzed, with a mean 
age of 35.5±17.4 years and a predominance of females (32 fema-
les and 13 males). The average obtained with these patients’ CSI 
data was 47.8±15.5, while the cut-off value of the protocol is 40, 
suggesting a CS condition in the sample studied. Regarding pain 
comorbidities, 53% of the sample had comorbidities other than 
TMD, among which the most frequently reported were fibrom-
yalgia (38%), headaches (54%) and anxiety (58%). 
The mean pain intensity reported by the individuals was 
7.5±2.4 out of 10, representing high intensity pain, while the 
mean MoCA test score was 23.3±2.5, indicating lower than ex-
pected cognitive performance, since the cut-off value indicated 
by the scale is 26.

Pearson’s correlation test was then used between the variables 
“cognitive performance” and “pain intensity” and “cognitive 
performance” x “central sensitization”. A significant inverse 
correlation was observed between MoCA score and pain in-
tensity, indicating a tendency to have lower cognitive perfor-
mance when there is greater pain intensity, as shown in Figure 
1 (Pearson’s r=-0.767 and p=0.03). The correlation between the 
variables “cognitive performance” x “CS” was not statistically 
significant (p=0.74).
After 15 days of the pain education intervention, the final evalua-
tion was then performed. A slight reduction in the participants’ 
CS was observed, now with a mean and standard deviation of 
45.5±15.6, but still indicating a CS condition. A reduction in 
the pain intensity reported by these patients was also verified, 
with a final mean of 5.1±2.3. 
In order to evaluate the intervention with pain education, at 
the initial and final moments, based on the variables pain in-
tensity and CS, the sample was divided according to the MoCA 
score into two groups: MoCA<26 (cognitive performance be-
low expected, n=34) and MoCA>26 (expected cognitive per-
formance, n=11). Table 1 presents the mean, standard devia-
tion and p-value of the variables pain intensity and CS for the 
two groups (clusters), before and after the intervention with 
pain education (15-day duration). MoCA>26 (expected cog-
nitive performance) group showed lower mean pain intensity 
and CS at the initial assessment when compared to MoCA<26 
(below expected cognitive performance) group. In addition, 
MoCA>26 group showed better response to the pain education 
intervention, with greater reduction in pain intensity (p=0.03) 
and CS (p=0.02). 

DISCUSSION

The majority of the study’s sample had low cognitive performan-
ce, which was related to pain intensity but not to CS. Of the 45 
participants in this study, 32 were women. The scientific litera-
ture suggests that prevalence of TMD in women is related to the 
multidimensionality of pain26-30 and that estrogen may have a 
biphasic effect on the pain condition of women from fluctuating 
hormone levels during reproductive age and perimenopause, 
promoting different types of TMD5,31,32. 
The presence of chronic painful TMD is often associated with 
the presence of comorbidities, many of which were reported by 
the sample of participants, besides other signs found to favor CS 
and make its clinical management more difficult, such as pre-

Figure 1. Correlation MoCA versus pain intensity (Pearson’s R = 
-0.76725, n=45)
VAS = visual analogic scale. 

Table 1. Mean, standard deviation and p-value of pain intensity and central sensitization variables for the groups (clusters) - with MoCA below 
26 (below expected cognitive performance) and above 26 (expected cognitive performance), at the initial and final assessment times (before and 
after the pain education intervention, 15-day duration).  

Variables  MoCA < 26 group MoCA > 26 group

Initial Final Initial Final

Pain intensity (NRS) 7.9 ± 3.2 4.9 ± 2.9 5.6 ± 1.8 3.1 ± 0.4

p-value                             0.03*                                                           >0.05

Central Sensitization (CSI) 49.8 ± 16.5 43.4 ± 14.5 43.2 ± 12.7 38.8 ± 11.4

p-value                            0.02*                                                          >0.05
NRS = Numerical Rating Scale; CSI: Central Sensitization Inventory; MoCA: Montreal Cognitive Assessment. One Way ANOVA analysis (with Tukey-Kramer post-test).

Pain intensity (VAS)
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sence of fatigue, low cognitive performance, poor sleep quality, 
reports of headaches, and signs of depression and anxiety21,22. 
CS can be defined as an amplification of neural signaling within 
the central nervous system, which causes reduced pain threshold 
and painful hypersensitivity, i.e., pain disproportionate to exter-
nal stimulus (hyperalgesia) or even without any stimulus (allody-
nia), presenting itself as a self-sustaining event33. 
According to the CSI-BP protocol,21,22 was verified that more 
than half of the sample studied (53%) showed strong evidence 
of CS presence, with total scores above 40 (CSI-BP part “A”). 
Despite the high pain perception, observed through high sco-
res on the numerical scale (7.5±2.4), there was no correlation 
with the CS scale. This phenomenon is related to the functio-
nal state of neurons and nociceptive pathways throughout the 
neuronal axis33, while the painful experience is composed of a 
context very particular to each human being, involving biop-
sychosocial aspects at different levels and degrees7, which may 
justify the result found.
Considering the biopsychosocial model for the treatment of 
chronic painful TMD and that patients with this condition may 
present decline in cognitive skills, a test of the sample by means 
of the MoCA protocol was proposed, in order to relate it to pain 
intensity and the effectiveness of the intervention based on pain 
education. In view of the results, was then observed that cogni-
tive performance seems to really suffer the influence of pain in-
tensity and that this condition hinders the intervention by pain 
education, which requires integrity of cognitive skills. Regions 
and neural networks involved in pain processing and in cognitive 
and emotional aspects can be structurally and functionally alte-
red, resulting in cognitive deficits such as memory and reasoning 
loss, distraction, as well as behavioral changes such as hypervigi-
lance and pain catastrophizing7-13. 
When conventional forms of therapy are combined with pain 
education, improvement in function and perception of pain is 
observed in several populations34,35. However, cognitive inte-
grity is necessary for this intervention to achieve its objective, 
which is the patient’s learning to self-manage pain control and 
its related suffering. In this sense, the sample studied showed 
a reduction in pain perception after the intervention based on 
education about pain, although it is important to highlight 
that patients with better cognitive performance characterized 
a cluster more responsive to this type of intervention. Indivi-
duals with impaired cognitive functions, such as focus and lon-
g-term memory, were likely unable to focus or remember the 
self-management guidelines, which were exposed via video and 
instructional booklet prepared by the research team. This may 
explain, at least in part, the lesser reduction in pain perception 
when the group with a score of less than 26 on the MoCA test 
was evaluated a second time.  
It is likely that the improvement in the overall quality of life 
of patients with painful TMD who undergo pain education in-
terventions is also related to decreased pain sensitivity, which 
means that symptom management should consider the physical 
and functional limitations and comorbidities caused by TMD14. 
Therefore, there is a need to discuss better scenarios aimed at im-
plementing biopsychosocial and interdisciplinary models. Since 

TMD involves different etiologies, structures and clinical signs, 
treatment should be heterogeneous and respect the differences 
in each case, aiming at greater comfort when performing daily 
activities and greater comfort when sleeping36.
Among the treatment possibilities, interventions based on cog-
nitive-behavioral approaches include several health areas, besides 
dentistry, such as speech therapy, physical therapy, and medi-
cine, whose professionals must use pain education strategies as 
an option to complement the management of the chronic pain 
condition within their specialty, aiming at a better prognosis for 
patients affected by this dysfunction37,38,39.

CONCLUSION

There is a trend towards worse cognitive performance according 
to the increase in perceived pain intensity in the TMD patients’ 
sample. Moreover, low cognitive performance seems to hinder 
the use and effectiveness of the pain education-based interven-
tion for patients with painful TMD, which is considered an im-
portant strategy for its management. Therefore, consideration of 
the cognitive aspects of patients is important when planning in-
terventions of this type in order to target planning appropriately, 
including possible referrals and/or strategies aimed at assessing 
cognitive performance. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: In the teacher’s profes-
sional practice, there is a high level of stress, anxiety and incidence 
of pain. With the advent of COVID-19 and the emergence of re-
mote teaching, it is possible that this scenario has been aggravated. 
The objective of this study was to evaluate chronic pain, central 
sensitization and pain catastrophizing among primary education 
teachers during remote teaching offered due to the pandemic.
METHODS: A cross-sectional analytical observational study. 
Participants were 200 teachers from different regions of Brazil 
who responded through an online form a sociodemographic 
questionnaire and a questionnaire about their working condi-
tions. In addition, pain intensity was assessed using the Visual 
Analog Pain Scale (VAS), central sensitization state was assessed 
using the Central Sensitization Questionnaire (CSI), and pain 
catastrophizing was assessed using the Catastrophic Thinking 
Scale about Pain (PCS).
RESULTS: Most of the teachers were female, white, from the sou-
theast region, with lato sensu specialization, had an income of 2 to 
2.5 minimum wages, working 21 to 40 hours a week. Most of the 
teachers reported pain intensity equal to eight and the body region 
most affected was the lumbar spine. It was observed that teachers 
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HIGHLIGHTS
• Lower back pain was reported by teachers as the most frequent during remote teaching.
• Time superior than eight hours in front of the computer influences pain sensitivity.
• Higher salary income is associated with lower pain sensitization
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with low salary, uncomfortable environment and longer days dedi-
cated to remote teaching showed a greater tendency to central sen-
sitization and pain catastrophizing. Most teachers reported pain 
intensity equal to eight and the most affected body region was 
the lumbar spine. Teachers with uncomfortable furniture repor-
ted increased pain, especially in the lumbar spine and neck. They 
also showed higher levels of central sensitization to pain, inversely 
proportional to their salary income and,  in sum, teachers with a 
greater feeling of discomfort catastrophized more which reflects 
the physical and emotional damage that pain can cause.
CONCLUSION: Remote teaching during the pandemic of CO-
VID-19 impacted physical and emotional changes in teachers of 
primary education. The professionals perceived that their furni-
ture was not the most adequate for the high amount of time they 
had to work on academic activities using computers (in general, 
over 40 hours a week), they reported increased pain, especially 
in the lumbar spine and neck, they presented higher levels of 
central pain sensitization, which was influenced by low salary 
income, and, in sum, teachers with higher feelings of discomfort 
catastrophized more, which reflects the physical and emotional 
damage that pain may cause. All these affections tend to reduce 
the teachers’ quality of life and, consequently, affect the teaching 
and learning processes.
Keywords: Catastrophization, Central nervous system sensiti-
zation, Chronic pain, COVID-19, Pandemics, School teachers.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Na atuação profissional do 
professor, há elevado nível de estresse, ansiedade e incidência de 
dor. Com o advento do COVID-19 e a emergência do ensino re-
moto, é possível que este cenário tenha sido agravado. O objetivo 
deste estudo foi avaliar quadros de dor crônica, sensibilização 
central e catastrofização da dor em professores da rede básica du-
rante o ensino remoto ofertado devido à pandemia.
MÉTODOS: Trata-se de um estudo observacional analítico do 
tipo transversal. Participaram 200 professores de diferentes re-
giões do Brasil que responderam, através de um formulário onli-
ne, perguntas sobre aspectos sociodemográficos e suas condições 
de trabalho, além de serem avaliadas a intensidade de dor por 
meio da Escala Analógica Visual de dor, o estado de sensibiliza-
ção central por meio do Questionário de Sensibilização Central 
(CSI) e a catastrofização da dor por meio da Escala de Pensamen-
to Catastrófico sobre a Dor.
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RESULTADOS: A maioria dos professores eram do sexo femi-
nino, brancos, da região sudeste, com especialização lato sensu, 
apresentavam renda de 2 a 2,5 salários-mínimos e jornada de 
trabalho de 21 a 40 horas semanais. A maioria dos professores 
relatou intensidade de dor igual a oito e a região do corpo mais 
afetada foi a coluna lombar. Observou-se que professores com 
baixo salário, ambiente desconfortável e maior jornada dedicada 
ao ensino remoto apresentaram maior tendência à sensibiliza-
ção central e à catastrofização da dor. Professores com mobiliário 
desconfortável relataram aumento da dor, em especial, na coluna 
lombar e no pescoço. Apresentaram também maiores níveis de 
sensibilização central à dor, inversamente proporcional à sua ren-
da salarial e, de maneira somatória, professores com maior sensa-
ção de desconforto catastrofizaram mais o que reflete os prejuízos 
físicos e emocionais que a dor pode causar. 
CONCLUSÃO: O ensino remoto durante a pandemia do CO-
VID-19 impactou alterações físicas e emocionais nos professores 
da rede básica de ensino. Os profissionais perceberam que seu 
mobiliário não era o mais adequado para a alta permanência de 
tempo que tiveram de trabalhar em atividades acadêmicas pelo 
computador (em geral, acima de 40 horas semanais), relataram 
aumento da dor, em especial na coluna lombar e no pescoço, 
apresentaram maiores níveis de sensibilização central à dor, que 
foi influenciado por baixa renda salarial e, de maneira somatória, 
professores com maior sensação de desconforto catastrofizaram 
mais, o que reflete os prejuízos físicos e emocionais que a dor 
pode causar. Todos estes acometimentos tendem a reduzir a qua-
lidade de vida do professor e, consequentemente, afetar o proces-
so de ensino e aprendizagem.
Descritores: Catastrofização, COVID-19, Dor crônica, Pandemias, 
Professores escolares,  Sensibilização do sistema nervoso central.

INTRODUCTION

The International Association for the Study of Pain (IASP) de-
fines pain as ‘’an unpleasant sensory and emotional experience 
associated with, or resembling that associated with, actual or po-
tential tissue damage’’1,2, which is an interaction of psychological, 
emotional, behavioral, and social factors. The same group defines 
chronic pain as pain that is persistent or intermittent for more 
than three months1. The individual with acute or chronic pain 
may present mild to agonizing discomfort, causing changes in 
sleep, appetite, and libido patterns, manifestations of irritability, 
decreased concentration, and decreased activities of daily living3.  
The painful stimulus can also cause neuronal dysregulation and 
hyperexcitability of the central nervous system, a physiological 
phenomenon known as central sensitization (CS), which consists 
of hypersensitivity between noxious and non-harmful impulses4, 
resulting in even greater painful sensations. Pain can still come 
through catastrophizing, a set of negative thoughts that generate 
pain stimuli, real or not, with the perception of intolerance to 
pain and the individual’s inability to deal with it5. Catastrophi-
zing is a cumulative negative cognitive-affective process and is an 
important predictor of pain-related outcomes6.
In this sense, pain is frequently involved in the profession of edu-
cators, whether of a physical or even emotional nature. Educa-

tion professionals must deal with constant challenges that can 
affect their mental and physical health, such as multiple and 
interactive demands with students, parents, coworkers, and ad-
ministrative issues related to work7. Brazil is known for the low 
pay of its primary school teachers8, working an average of 32.5h 
per week in only one school network and with an average hourly 
salary of R$21.20, which indicates that this average is lower than 
that of other professionals with college degrees in the country9. 
The fact that they teach many classes a week leads to a lack of 
time for teachers to study and update themselves, compromising 
the organization and planning of their work, making the pro-
fession more precarious, and leading to professional suffering8.
With the pandemic of the new coronavirus (SARS-CoV-2), ad-
verse effects such as fear and insecurity, which occur due to the 
social distancing from family members, friends, and other work 
colleagues, fear of unemployment, and other uncertainties, have 
caused widespread stress in the population, as well as mental 
health problems10,11,  which may have increased the conditions 
of pain, including in educators. Several teachers found themsel-
ves away from their face-to-face work activities due to the inter-
ruption of classes or the adaptation into remote teaching. The 
teacher’s job has become similar to that of office workers, who 
spend several hours sitting in front of a computer; these have a 
high prevalence of pain due to multiple factors (psychological 
distress, fear and avoidance beliefs, low quality of life, and job 
dissatisfaction)12. 
A study carried out with 140 teachers from the Catarinense 
Federal Institute (Instituto Federal Catarinense) during the pan-
demic, when evaluating ergonomics and musculoskeletal symp-
toms, observed that 94.7% of the teachers reported pain asso-
ciated with the workload and ergonomic conditions13. Another 
study carried out with professors at the Cerrado University Cen-
ter (Centro Universitário do Cerrado - UNICERP) showed that 
45.1% of the participants perceived stress above average, which 
was directly related to the presence of musculoskeletal disorders 
in the neck and shoulders14. In a study conducted only in the 
state of Minas Gerais, 58% of school teachers reported back pain 
due to daily life changes during the pandemic15. 
Therefore, teachers may have increased levels of pain associated 
with behavioral changes, increased risk of CS, catastrophizing, 
and reduced quality of life, which may be associated with wor-
king conditions and environment during the SARS-CoV-2 pan-
demic. All of these affections have a direct impact not only on 
the professional’s life, but also on the quality of education. As no 
study at national level was found, the aim of the present study 
was to evaluate chronic pain scenarios in teachers from the pri-
mary education network in the country during the pandemic 
period, identify the degree of catastrophizing and CS of pain, 
and the variables that associate and/or impact pain.

METHODS

A cross-sectional analytical observational study approved by the 
Research Ethics Committee of the Federal Institute of Educa-
tion, Science and Technology of São Paulo (Instituto Federal de 
Educação, Ciência e Tecnologia de São Paulo), under protocol 
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38406820.0.0000.547. Teachers from the primary education 
network (kindergarten, elementary and high school) from the 
municipal, state, federal, public and private spheres, from all re-
gions of the country were invited to participate. Higher educa-
tion teachers (undergraduate and graduate) were excluded. The 
disclosure was made through education groups on Facebook and 
Instagram, with an explanatory invitation about the project.
The teacher interested in participating in the research should res-
pond to the publication by informing his or her e-mail address. 
When reporting interest in participating, the professional recei-
ved via e-mail the Free and Informed Consent Term (FICT). 
Once the FICT was signed and returned, the professional recei-
ved a copy signed by the researcher and the questionnaires that 
were applied in the study. In total, 200 teachers showed interest 
in participating and their data were collected, without identifica-
tion of the institution, from different regions, during the isola-
tion period from October 2020 to February 2021.
The participants were evaluated using a semi-structured online 
form that gathered personal information such as age, gender, race 
and color, socioeconomic questions (education, salary, sphere - 
state, municipal, public or private, remote working during the 
pandemic) and the conditions of the work environment (hours in 
front of the computer, time spent sitting, practice of physical acti-
vities, comfort of furniture, internet access, intensity and location 
of pain). A pain intensity scale from zero to 10 was also applied. 
The Central Sensitization Inventory (CSI) was used to assess the 
degree of CS, a tool validated and translated into Portuguese16, 
consisting of a two-part questionnaire, with questions about fee-
ling tired, sleep, anxiety, pain, difficulty in concentrating, among 
others. To measure pain catastrophizing, the Pain Catastrophi-
zing Scale (PCS) was used, a self-applied instrument composed 
of thirteen items, scaled from zero (almost never) to 5 points (al-
most always), with sentences that described different feelings and 
thoughts related to pain, such as: the fear of not being able to 
continue, fear that the pain will not get better, the desire that the 
pain will disappear, among others. The total score is the sum of 
the items, divided by the number of items answered. The higher 
the score, the greater indicative of catastrophizing thoughts. The 
instrument was originally proposed in 199517 and validated and 
translated into Portuguese17 in 2012.
To minimize bias, before the forms were sent to the participants, 
instructions were sent to clarify any doubts, and they also had 
contact information of one of the researchers so that, if any other 
doubts arose, they could be clarified.
SPSS v20® and GraphPad Prism v5.0® software was used for ta-
bulation, creation of figures, and statistical data analysis. The 
Shapiro-Wilk test was used to verify the distribution and norma-
lity of quantitative data. The analysis and comparison between 
variables was done through the comparison tests between two or 
more groups (unpaired t test or One-Way ANOVA). The signifi-
cance level adopted was a p-value less than 0.05.

RESULTS

The sample of the present study consisted of 200 teachers, with 
ages ranging from 23 to 60 years (40.5 ± 9.5 years). Distribu-

ted by region, most of the respondents were from the Southeast 
region (44%), followed by the Northeast region (19%), Cen-
ter-West region (15%), South region (14%), and North region 
(7.5%). As for gender, 77.5% were female and 22% male, and 
0.5% chose not to answer. As for the skin color, 48.5% decla-
red themselves white, 38% brown, 9% black, 1.5% yellow, and 
3% did not want to declare it. As for the level of education, the 
majority had a lato sensu specialization degree (54%), followed 
by undergraduate degrees (21.5%), master’s degrees (15%), doc-
torates (6%), and post-doctorates (3.5%). As for the education 
network, 87.6% taught in the public network and 12.4% in 
the private network. The majority had an income of R$1000 to 
R$3000 (49.5%), followed by R$3000 to R$6000 (39.5%) and 
the minority received R$6000 to R$9000 or more than R$9500 
(6% in both salary ranges). Most teachers worked 21 to 40 hours 
per week (57%), followed by 26.5% who worked more than 40 
hours, 13.5% who worked up to 20 hours per week, and 3% 
who reported not working during the pandemic period.

Work structure during the pandemic
When asked if they are working through remote teaching 
during the pandemic period, the majority said yes (94.5%), 
3.5% have worked but are no longer working, and 2.5% have 
never worked. Table 1 summarizes the responses according to 
working conditions and structures during the pandemic. Most 
teachers classified the state of their working environment and 
conditions as regular (37.5%). Regarding the comfort (physical 
structure) of their working environment while teaching remo-
te classes (desk, chair, computer, etc.), most participants rated 
their working environment as not very comfortable (40%) (Ta-

Table 1. General considerations about the working environment and 
conditions of primary education network teachers during remote tea-
ching in the COVID-19 pandemic

Frequency (n) Percentage (%)

Great 9 4.5

Very good 30 15.0

Good 59 29.5

Regular 75 37.5

Very bad 20 10.0

Terrible 6 3.0

Blank answer 1 0.5

Total 200 100.0

Table 2. Comfort of the work environment of primary network 
teachers while teaching remote classes during the COVID-19 
pandemic

Frequency (n) Percentage (%)

Very comfortable 9 4.5

Comfortable 66 33.0

Not very comfortable 80 40.0

Uncomfortable 40 20.0

Blank answer 5 2.5

Total 200 100.0
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ble 2). Regarding the use of information and communication 
technologies in teaching, more than half rated it as satisfactory 
(61%) and 85.5% reported having no difficulty with internet 
access. About 34.5% spent from 3 to 4 hours in front of the 
computer performing academic activities, 15% more than 8 
hours, and only 2% spent less than 1 hour.

Central sensitization and pain catastrophizing
The body area where teachers reported the highest pain inten-
sity was in the lumbar spine (6.39±3.2), followed by the neck 
(5.65±3.16) and the area with the least pain complaints was the 
toes (1.89±3.0) (Table 3). Most patients reported pain intensity 
= 8 (16.6%, mean 5.05±3.25). Intensity zero - 15.5%, one - 8%, 
two - 0.6%, three - 12.1%, four - 4%, five - 10.1%, six - 6%, seven 
- 14.1%, nine - 6%, and intensity 10 - 7%. The overall mean value 
for CS was 42.8±20.6 and for catastrophizing was 15.2±11.7.
The comparison between the results of the pain sensitization 
and catastrophizing questionnaires according to the teachers’ 
profile was performed and these data are presented in table 
4. It was possible to observe that teachers with an income of 
R$3000 to R$6000 had a high tendency to CS (46.4±21.9) 
in comparison with teachers who earned more than R$9500 

Table 4. Level of central sensitization and pain catastrophizing according to working conditions of primary education teachers in remote educa-
tion during the COVID-19 pandemic

Central Sensitization (CSI) Catastrophizing (PCS)

Mean Standard deviation P-value Mean Standard deviation P-value

Wage income

   R$1000-3000 42.15 20.52 0.003 16.25 12.07 0.15

   R$3000-6000 46.04 21.89 14.99 11.63

   R$6000-9000 41.25 13.77 14.67 11.32

   > R$9500 28.00 10.05 7.75 6.744

Teaching activities 
in front of the computer

   2 hours or less 35.41 20.42 0.001 8.895 9.653 <0.0001

   3 to 4 horas 41.67 20.68 16.03 10.61

   5 to 6 horas 42.86 19.17 14.8 11.94

   7 to 8 horas 40.32 17.13 13.5 10.91

   More than 8 hours 55.81 20.24 22.81 12.18

Comfort of work environment

  Very comfortable 20.11 20.4 <0.0001 7.556 11.45 0.0003

  Comfortable 38.15 17.57 11.9 10.62

  Not very comfortable 43.17 20.82 16.31 11.71

  Uncomfortable 55.44 18.36 20.25 11.41

Difficulties in accessing the internet

   No 41.55 20.6 0.03 14.56 11.58 0.04

   Yes 50.24 19.4 19.78 11.83

Working hours

      Not working 34.33 20.86 0.44 11 11.63 0.83

    Working more than 40 hours per week 42.96 19.86 15.63 11.67

      Working up to 20 hours a week 38.48 18.8 14.89 11.75

     Working from 21 to 40 hours a week 44.16 21.38 15.22 11.81
(Level of significance p≤0,05).

Table 3. Reported pain scale according to body area

Body area Mean Standard deviation

Abdomen 2.50 3.110

Lumbar spine 6.39 3.208

Thoracic spine 4.81 3.425

Elbow 2.49 3.334

Fingers 3.76 3.825

Toes 1.89 3.004

Knee 3.77 3.676

Hands 4.27 3.766

Shoulder 5.04 3.719

Foot 3.39 3.598

Legs 4.72 3.430

Neck 5.65 3.164

Wrist 4.53 3.663

Hip 3.93 3.723

Thorax 3.01 3.365

Ankle 2.41 3.316
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(28.0±10.1) (p = 0.03).  There was no significant difference 
between incomes in catastrophizing.
Teachers who worked for 2h or less per day (35.4±20.4) sho-
wed fewer CS symptoms compared to those who worked for 7 
to 8h (40.3±17.1) or more than 8 hours per day (55.8±20.2) 
(p=0.001). As for pain catastrophizing, teachers who worked 
more than 8 hours (22.8±12.2) had more catastrophizing fee-
lings compared to those who worked 2 hours less (8.8±9.7) 
(p=0.001).
Teachers with the environment classified as uncomfortable 
(55.4±18.4) had CS scores above all other levels (p=0.0001). A 

similar result occurred for catastrophizing, where teachers in an 
uncomfortable environment (20.3±11.4) catastrophized more 
than those whose environment was very comfortable (7.5±11.5) 
or comfortable (11.9±10.6) (p=0.0001). Teachers who had 
less difficulty with internet access showed lower sensitization 
(41.5±20.6), than those who had some difficulty (50.2±19.4) 
(p=0.03). Similarly, in catastrophizing, teachers with difficulty 
access (19.78±11.8) catastrophized more than those without dif-
ficulty (14.6±11.6) (p=0.04). There was no significant difference 
for CS (p=0.44) or catastrophizing (p=0.83) pain between tea-
chers with different work schedules (Figure 1). 

Figure 1. Level of central sensitization and pain catastrophizing according to the working condition variables of teachers during the COVID-19 
pandemic. 
A- According to salary income. B- According to the number of hours of teaching activities performed in front of the computer. C- According to the comfort level in the 
work structure. D - According to the level of difficulty in accessing the Internet. E- According to the working hours.

A

C

B

D

E

Wage income

Level of comfort of work furniture

Teaching activities in front of the computer

Difficulties in accessing the internet

Working hours

Central Sensitization of Pain

C
S

I

P
C

S

C
S

I C
S

I

P
C

S

P
C

S

C
S

I P
C

S

Pain Catastrophizing

Pain Catastrophizing

Pain Catastrophizing

Pain Catastrophizing

Pain Catastrophizing

Central Sensitization of Pain

Central Sensitization of Pain

Central Sensitization of Pain

Central Sensitization of Pain

2 
ho

ur
s o

r l
es

s

Ve
ry

 co
m

fo
rta

ble

Ve
ry

 co
m

fo
rta

ble

Com
fo

rta
ble

Com
fo

rta
ble

Not
 ve

ry
 co

m
fo

rta
ble

Not
 w

or
kin

g

Not
 w

or
kin

g

W
or

kin
g 

m
or

e t
ha

n 
40

 h
ou

rs
 p

er
 w

ee
k

W
or

kin
g 

m
or

e t
ha

n 
40

 h
ou

rs
 p

er
 w

ee
k

W
or

kin
g 

up
 to

 2
0 

ho
ur

s a
 w

ee
k

W
or

kin
g 

up
 to

 2
0 

ho
ur

s a
 w

ee
k

W
or

kin
g 

fro
m

 2
1 

to
 4

0 
ho

ur
s a

 w
ee

k

W
or

kin
g 

fro
m

 2
1 

to
 4

0 
ho

ur
s a

 w
ee

k

Not
 ve

ry
 co

m
fo

rta
ble

Unc
om

fo
rta

ble

Unc
om

fo
rta

ble No
NoYe

s
Ye

s

2 
ho

ur
s o

r l
es

s

3 
to

 4
 h

or
as

3 
to

 4
 h

or
as

5 
to

 6
 h

or
as

5 
to

 6
 h

or
as

7 
to

 8
 h

or
as

7 
to

 8
 h

or
as

M
or

e t
ha

n 
8 

ho
ur

s

M
or

e t
ha

n 
8 

ho
ur

s



BrJP. São Paulo, 2022 oct-dec;5(4):375-81 Alfaia FA, Ribeiro VB, Silva AS, Leite WB, Silva SC and Reis RM

380

DISCUSSION

This study evaluated the level of CS and pain catastrophizing in 
the primary education network teachers during remote teaching 
as a result of the COVID-19 pandemic. Overall, most of the par-
ticipants in this study were female, caucasian, from the southeast 
region, with lato sensu specialization, working in public teaching 
institutions, with income between R$1000 and R$3000 and 
with a workload of 21 to 40 hours per week and, with remote 
teaching, most reported difficulties to access the internet. It was 
observed that teachers with low salary, uncomfortable environ-
ment, more working hours dedicated to remote teaching and 
with difficulty in accessing the Internet had a greater tendency 
to CS and pain catastrophizing. Most teachers reported pain in-
tensity equal to eight and the most affected body area was the 
lumbar spine. 
In the study18, carried out with Brazilian teachers with chronic 
pain, the body area that bothered most were upper limbs, head, 
lower limbs, and lumbar spine. In addition, head pain was the 
most persistent and the cases with low back pain presented a 
greater amount of time off work over 30 days compared to those 
with pain in other body areas. 
The authors19 also reported that the musculoskeletal area with 
the highest prevalence of pain was the neck. In the present study, 
the neck area was the second highest. Pain disrupts the quality 
of life of teachers and, at the same time, when they are absent 
from their activities, it may hinder the learning process of stu-
dents, and the institution has to look for new alternatives to hire 
substitute teachers or ways to replace classes. As reported by the 
study20, the absence of a permanent teacher can have negative 
effects on teaching and learning, such as disrupting school daily 
routines, lowering grades, and lack of interpersonal relationships 
with students, impairing the evaluation of learning on a daily ba-
sis and, for the institution, financial loss, breach of the proposed 
work plan, adaptation of the new teacher with the school and 
with the students, among others.  
Teachers had a high tendency for pain CS, especially when com-
pared to lower salaries. Low salaries contribute to the occurren-
ce of illness, generating factors such as identity crisis, feelings 
of impotence, and discontentment, leading to future dysfunc-
tions related to the mental health of these teachers21. A study22, 
through a bivariable regression, observed that monthly income 
may be associated with cases of low back pain. It is interesting 
to notice that most of the articles analyzing teachers in other 
countries do not evaluate the salary as a predisposing factor for 
pain. However, in Brazil, low salaries bring complex issues not 
only as a professional, but as an individual. The study23 reported 
that low salaries make the teaching profession unattractive, besi-
des affecting the teacher as an individual, with little professional 
improvement, an intense work day that compromises extra-class 
activities, absenteeism, and that the standard of remuneration is 
inversely proportional to the occurrence of Burnout syndrome.
As for remote teaching, educators have performed their work 
activities at home; however, there is no appropriate infrastruc-
ture, compromising the ergonomics and physical disposition of 
teachers. It is worth remembering that pain, in a not so intense 

or frequent form for a stipulated time, has a predisposition to 
directly affect routine situations of an individual, causing disabi-
lities and impairing well-being14. In this study, the teachers spent 
more than 7 hours performing academic activities in front of the 
computer, showed more signs of pain chronification and catas-
trophizing, and stated that their workplace was not comfortable. 
In the study22, 25.6% of the teachers sat for a prolonged time 
due to curricular activities, and the average time per day was 
2.8 (± 2.3) hours. On the other hand, the study24 showed no 
association between sitting hours and pain prevalence, but fou-
nd that the lack of support at work, absence of supervision and 
the lack of physical exercises are risk factors associated with the 
incidence of low back pain in teachers. In the present study, there 
was apparently no difference between the number of hours of the 
teachers’ working days. The authors24 also found similar results, 
showing that perhaps other factors are more important for the 
manifestation or chronification of pain.
The study25 found that catastrophizing is an important predictor 
for low back pain in school teachers. 
In addition, other psychosocial factors, such as fear beliefs re-
garding movement and in work activities, anxiety, depression, 
and somatization were important predictors of pain in teachers. 
However, the study found that work-related factors were not 
considered predictors, except for weight lifting over 25kg. The 
present study observed that teachers with greater work-related 
difficulties during the pandemic were more likely to catastrophi-
ze pain-related events than those in a satisfactory setting. During 
the period of social withdrawal, individuals with chronic pain 
had an increase in pain intensity by 8% and an increase in in-
terference with pain already installed, which can be attributed to 
the longer period of sitting and/or the greater catastrophizing of 
pain. The belief is that this can generate a reduction in the work 
potential, consequently reflecting on the teacher’s quality of life 
and even on the students’ learning. 
The present study has some limitations that must be commented 
on. This project was a cross-sectional study, and the ideal would 
have been to follow these 200 teachers for at least one semester 
and re-evaluate them, in order to have a better follow-up profile 
of their activities during the remote teaching. Another limitation 
is that only primary school teachers were recruited, and higher 
education teachers (Undergraduate and Graduate) were excluded. 
The expectation was that the number of participants would be 
much larger, however, according to the stipulated period, only the 
200 responses were obtained. Based on the findings of the present 
study, it is possible that institutions can provide better actions to 
support teachers, since knowing these conditions obtained during 
remote teaching can help prevent pain crises and reduce absences.

CONCLUSION

Thus, it can be concluded that remote teaching during the CO-
VID-19 pandemic impacted physical and emotional changes in 
teachers in the primary education network. The professionals 
perceived that their furniture was not the most adequate for the 
high amount of time they had to work on teaching activities on 
the computer (in general, over 40 hours a week), they repor-
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ted increased pain, especially in the lumbar spine and neck, they 
presented higher levels of CS to pain, which was influenced by 
low salary income, and, in sum, teachers with a greater feeling of 
discomfort catastrophized more, which reflects the physical and 
emotional damage that pain can cause. All these affections tend 
to reduce the teachers’ quality of life and, consequently, affect the 
teaching and learning process.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Studies suggest that 
shared molecular factors can simultaneously affect different 
chronic pain syndromes. Understanding the epigenetic mecha-
nisms of various diseases that are associated with chronic pain 
is essential to comprehend its appearance and progression. The 
objective of this study is to evaluate the association between 
DNA methylation of the NR3C1 gene with the presence and 
intensity of chronic pain, as well as predictive factors also consi-
dering socioeconomic, health and lifestyle factors correlated with 
this association, in adult individuals using the Brazilian Unified 
Health System (Sistema Único de Saúde - SUS) in a municipality 
in Southeast Brazil. 
METHODS: This is a cross-sectional study, whose data collec-
tion was carried out through interviews to investigate socioeco-
nomic status, lifestyle and health conditions, in addition to an-
thropometric assessments and blood samples. Data were analyzed 
by quantitative DNA methylation assays and statistical analysis. 
CONCLUSION: The findings suggest epigenetic involvement 
in NR3C1 gene methylation in association with chronic pain 
and suggest the need to seek new evidence in relation to the me-
chanisms that explain chronic pain, especially from an epigenetic 
point of view, as they may provide subsidies for the prevention 
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RESUMO

JUSTIFICATIVA E OBJETIVOS: Estudos sugerem que fatores 
moleculares compartilhados podem afetar simultaneamente di-
ferentes síndromes de dor crônica. Compreender os mecanismos 
epigenéticos de várias doenças que estão associadas à dor crônica é 
essencial para entender sua aparência e progressão. O objetivo des-
te estudo foi avaliar a associação entre metilação do DNA do gene 
NR3C1, receptor de glicocorticoides, com a presença e intensidade 
de dor crônica, bem como os fatores preditivos considerando tam-
bém fatores socioeconômicos, de saúde e de estilo de vida correlacio-
nados com tal associação em pacientes adultos usuários do Sistema 
Único de Saúde (SUS) em um município do sudeste brasileiro. 
MÉTODOS: Trata-se de um estudo observacional transversal, 
cuja coleta de dados foi realizada através de entrevistas para in-
vestigação do status socioeconômico, condições de estilo de vida 
e de saúde, além de avaliações antropométricas e coletas de san-
gue. Os dados foram analisados por meio de ensaios quantitati-
vos de metilação do DNA e análise estatística. 
RESULTADOS: Foi observado que 123 participantes (44,1%) 
apresentaram metilação da região estudada do gene NR3C1. 
Análises estatísticas univariadas e multivariada mostraram que 
as variáveis idade e nível de cortisol estão significativamente as-
sociadas com a metilação do gene e a presença de dor crônica. 
CONCLUSÃO: Os achados sugerem envolvimento epigenético 
na metilação do gene NR3C1 em associação com dor crônica e 
sugerem a necessidade de se buscar novas evidências em relação 
aos mecanismos que explicam a dor crônica, sobretudo do pon-
to de vista epigenético, pois as mesmas poderão trazer subsídios 
para prevenção e controle da dor crônica visando pacientes com 
o perfil encontrado nesse estudo.
Descritores: Dor crônica, DNA metilação, Estilo de vida, Fato-
res socioeconômicos.

INTRODUCTION
 
According to the International Association for the Study of Pain 
(IASP), pain is an unpleasant sensory and emotional experience as-
sociated with, or resembling that associated with, actual or potential 
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tissue damage1. Regarding its duration, pain can be classified as acu-
te (appearing suddenly, punctually, resulting from trauma or asso-
ciated to diseases, lasting less than six months) or chronic (persisting 
over time, lasting more than six months). Chronic pain affects a lar-
ge part of the world’s population, both in developed and developing 
countries. Research has examined the relationship of chronic pain 
and stress, a relatively important psychobiological process1,2. 
When an individual is exposed to situations that lead to stress, 
a molecular cascade initiated by the hypothalamus happens in 
the hypothalamic-pituitary-adrenal (HPA) axis, with secretion of 
corticotrophin-releasing hormone (CRH), which, in turn, cau-
ses the release of adrenocorticotropic hormone (ACTH) in the 
pituitary gland, resulting in the production of glucocorticoids in 
the adrenal cortex. Glucocorticoid receptors switch off this stress 
response through negative feedback, which is impaired under 
stressful situations3. 
Epigenetics is an emerging area of research that studies how envi-
ronmental influences can affect the expression of an individual’s 
genes. Epigenetic processes such as histone acetylation and methy-
lation may be involved in the pathogenesis of chronic pain (CP). 
Studies suggest that shared molecular factors may simultaneously 
affect different CP syndromes. Comprehending the epigenetic 
mechanisms of various diseases that are associated with CP is es-
sential to understanding the appearance and progression of the 
disease. Efforts have been made in discovering genes that may be 
responsible for the onset of pain, however, it is important to consi-
der not only individual pain-related genes, but also to take a more 
holistic approach that considers epigenetic mechanisms4,5.
There are reports in the literature of an association between CP and 
alterations in gene expression and regulation. Thus, pain can epige-
netically alter genes such as SCN9A, ZFHX2, 5HT2A, COMT6-8.
The NR3C1 gene, also called glucocorticoid receptor gene, or 
simply GR, encodes the human glucocorticoid receptor, which is 
a ligand-dependent transcription factor and activates transcrip-
tion of glucocorticoid responsive genes through direct binding 
to glucocorticoid response elements in its promoter region, or 
by modulating the transcriptional activity of other transcription 
factors through protein-protein interactions. It is implicated in a 
broad spectrum of physiological and biochemical functions that 
are essential for life and play a key role in maintaining basal and 
stress-related homeostasis. Increased methylation impairs plasti-
city in NR3C1 gene expression and, consequently, the range of 
future stress adaptation responses, possibly resulting in increased 
risk for chronic diseases of onset in adulthood9.
The aim of this study was to evaluate the predictive factors and 
the association between DNA methylation of the NR3C1 gene 
with the presence and intensity of CP, considering also socioeco-
nomic, health, and lifestyle factors in adult individuals. 

METHODS

A cross-sectional observational study, following the recommen-
dations of the STROBE guidelines (Strengthening the Repor-
ting of Observational Studies in Epidemiology)10, consisting of 
386 patients recruited from the Sistema Unificado de Saúde (SUS 
- Brazilian Unified Health System) in the municipality of Alegre-

-ES, southeastern Brazil. Of this total, 279 patients were selected 
based on the following eligibility criteria for participation in the 
study: ages between 20 and 59 years, being the only individual 
residing at their home to participate in the research, and having 
cognitive conditions to answer the questionnaires. 
The individuals were invited by the researchers to participate in 
the research through home visits, accompanied by the commu-
nity health agent in urban and rural localities of the municipality 
in the period between 2014 and 2016.

Variables and measurement instruments
Independent variables were studied through individual inter-
views. Subsequently, patients were categorized regarding gen-
der, age, per capita income (Getúlio Vargas Foundation, 2014), 
schooling, having or not having children, report of comorbidi-
ties, self-reported stress and anxiety, self-reported health, food 
and nutritional security, overweight, alcohol consumption, smo-
king habit, self-reported use of continuous drugs (for depression, 
sleep, blood pressure, diabetes, heart disease), practice of physical 
activity and alcohol consumption. The dependent variable was 
pain intensity, and the Brief Pain Inventory (BPI) scores between 
1 and 3.9 were considered for mild pain; between 4 and 6.9 for 
moderate pain; and between 7 and 10 for severe pain11.
The anthropometric evaluation was performed between 7:00 
and 8:00 a.m., with the participants fasting for at least 8 hours. 
Height was measured with a stadiometer (Alturexata®, Belo Hori-
zonte, MG, Brazil) and body weight was measured with an elec-
tronic scale (Tanita®, model BC601, São Bernardo do Campo, 
SP, Brazil). Body mass index (BMI) was calculated and classified 
following the reference for adults (20-59 years old)12.  
Segurança Alimentar e Nutricional (SAN - Food and Nutrition Se-
curity) was assessed using the Escala Brasileira de Insegurança Ali-
mentar (EBIA - Brazilian Scale of Food Insecurity)13-15. The EBIA 
is composed of 14 questions with a final score resulting from the 
sum of affirmative answers. Based on the sum, data are provided 
on the degree of food insecurity (mild, moderate, and severe), re-
ferring to the concern about lack of food in the home, and the 
fact that a resident has been hungry for a period of one day in the 
last three months. Responses were classified as “YES” among those 
with food security, that is, segurança alimentar or SAN (EBIA=0) 
and “NO” among those with mild, moderate or severe food inse-
curity, or insegurança alimentar INSAN (EBIA>0).

Assessment of chronic pain
Symptoms suggesting CP were investigated using the BPI, whose 
values obtained were appropriate to the categorized total scores. 
The BPI evaluates the presence of pain in any part of the body 
and pain intensity. To evaluate pain intensity, the BPI scores bet-
ween 1 and 3.9 were considered for mild pain; between 4 and 
6.9 for moderate pain; and between 7 and 10 for severe pain11. 

Depression assessment
Symptoms suggesting depression were investigated by means of the 
Beck Depression Inventory-II - BDI-II, a self-report scale capable of 
assessing the presence and intensity of depressive symptoms, widely 
used in clinical practice and in research with the general popula-
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tion16. The BDI-II consists of a questionnaire containing 21 items 
that assess the person’s feelings over the past two weeks, according to 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-
-IV), classified on a 4-point scale, ranging from 0 to 3, with a ma-
ximum possible score of 63 points17. From each patient’s score, the 
outcome variable studied was determined as “depressive symptoms”, 
with positive screening defined by a BDI-II ≥ 1718 score. 

Blood samples, cortisol dosage, and DNA extraction
Samples of 10 mL of peripheral blood were collected through 
venipuncture, transported in thermal boxes to the Biotechno-
logy Laboratory at UFES for processing. 3 mL of the sample 
was transferred to a tube with EDTA (ethylenediaminetetraa-
cetic acid) anticoagulant for molecular analysis and 2 mL to a 
tube containing NaF (sodium fluoride) anticoagulant. The re-
maining sample was transferred to a tube without anticoagulant, 
containing a separator gel for the determination of cortisol levels. 
Serum cortisol analysis was performed by the chemiluminescen-
ce method (reference values: 6.7 to 22.6 µg/dL), categorizing 
cortisol as low: < 6.7 µg/dL higher than normal cortisol: ≥6.7 µg/
dL (Laboratório Hermes Pardini®, Belo Horizonte, MG, Brazil).
DNA extraction was performed by the Salting-Out method with 
saline precipitation19. DNA quality and concentration was chec-
ked using NanoDrop® (São Paulo, SP, Brazil).

Quantitative assays of DNA methylation
From the extracted DNA samples, the sodium bisulfite conver-
sion was performed using a kit (EpiTect® Bisulfite Kit; Qiagen, 
Valencia, CA), following the manufacturer’s recommendations. 
Confirmation of PCR product quality and absence of contami-
nation was established on 2% agarose gels using GelRedTM® 
(Uniscience, Osasco, SP, Brazil).
The 1F region of NR3C1 contains 410 base pairs and 47 CpGs 
sites20,21. Primers including the region between 988 and 1344 
(sequence data submitted to the GenBank database with NCBI 
access number AY436590.1) were used22. The NR3C1 sequence, 
region 1F, which encompasses CpGs 40 to 47, was analyzed23. 
Pyrosequencing was performed using the PSQ96ID Pyrose-
quencer® (Qiagen, Valencia, CA) with the PyroMark Gold Q96 
Reagent Kit® (Qiagen, Valencia, CA), according to the manufac-
turer’s protocol. 

Bias
All interviews and data collection were performed using standar-
dized instruments, collected by the researchers themselves, as well 
as the collection of material for cortisol and DNA analysis. The as-
sessment instruments were used according to specific recommen-
dations, and the blood samples were collected, stored, transported, 
and analyzed according to the described standardization.

Sample size
The sampling was based on the e-SUS registry of the population 
aged 20 to 59 years, living in Alegre, ES, and served by the Rede de 
Atenção Básica (Primary Care Network), which was previously pro-
vided by the Agentes Comunitários de Saúde (CHAs - Community 
Health Agents) linked to the Programa de Agentes Comunitários de 

Saúde (PACS - Community Health Agents Program) and Unidades 
Básicas de Saúde (UBS – Basic Health Care Units)  in the city. 
For the sample calculation the formula presented below was used 
through the open software OpenEpi, version 3.01, assuming an 
absolute precision of 5%, confidence interval of 95%, design ef-
fect equal to 1 and, in the absence of specific studies in the re-
gion, the estimated overweight proportion of 50% was taken as 
reference. Finally, 10% losses were added. The sample was strati-
fied proportionally by rural and urban location, as well as by the 
UBS and PACS, with the objective of representing the Rede de 
Atenção Básica Municipal (Municipal Primary Care Network).

n = sample size; N = population; d = desired absolute precision; 
p = estimated proportion of the event; q = 1 - p; deff = design 
effect.
Source: Schaeffer & Mendenhall (1990)

The present study was approved by the Ethics Committee on Re-
search with Human Beings of the Health Sciences Center of the 
Federal University of Espírito Santo (CEP/CCS/UFES) on June 
6, 2016 under CAAE number 52830216.5.0000.5060, appro-
ved under Opinion number 1.574.160. All participants signed 
the Free Informed Consent Term (FICF).

Statistical analysis
A descriptive analysis characterized the sample, starting with the 
presentation of the variables as means, standard deviations, fre-
quencies, and proportions. The Kolmogorov-Smirnov normality 
test evaluated the normality of the quantitative variables. For the 
Poisson regression analysis, the pain intensity variable was ca-
tegorized dichotomously into mild and moderate/intense. The 
result of percentage of the mean methylation values of CpGs 
40-47 of the NR3C1 gene region recategorized dichotomously 
were considered as unmethylated (0%) and methylated (>0%).
The Poisson regression analysis with robust variance was used 
to identify the potential predictive factors of CP. First, the uni-
variate analysis was performed and the variables with p-value ≤ 
0.20 were selected to compose the multivariate model. Next, the 
predictive variables were inserted into the multivariate model, 
adopting the Backward modeling strategy, in which the variables 
with the highest p value were removed one by one, until the fi-
nal reduced model was reached, in which all remaining variables 
presented p ≤ 0.05. The Hosmer & Lemeshow test was used to 
verify the adjustment of the final model.
Statistical analyses were performed using the software Stata®, 
version 14.1 (StataCorp® LP, College Station, Texas, USA) and 
SPSS®, version 20.0 (IBM, Munich, Bavaria, Germany).

RESULTS

Considering the selected and studied indicators, the authors 
observed that most of the participants presented CP and, 
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of these, most reported pain of moderate/severe intensity. 
Among patients with pain, most participants were women, 
over 40 years old, average per capita income, lower schoo-
ling, with children, without reports of one or more comor-
bidities, with self-reported stress and anxiety, assessed their 
health as satisfactory, presented food and nutritional security, 
were overweight, consumed less than two doses of alcoholic 
beverages a week, did not smoke, used continuous drugs, did 
not practice physical activity, and presented normal levels of 
cortisol, as seen in table 1.
It was observed that 123 participants (44.1%) had methylation 
of the NR3C1 gene studied region, as seen in table 2 and figure 
1, which presents methylation data in the sample of individuals 
with CP, in addition to the methylation data of each CpG area 
of the gene.

Table 2. Prevalence of the NR3C1 gene methylation in the sample of 
individuals with chronic pain (total and by CpG)

Methylation Data Result % (n)

Total methylation
   No
   Yes

55.9% (156)
44.1% (123)

Methylation by CpG site
   CpG40
   CpG41

20.3% (25)
2.5% (3)

   CpG42 39.8% (49)

   CpG43 2.5% (3)

   CpG44 6.5% (8)

   CpG45 5.7% (7)

   CpG46 18.6% (23)

   CpG47 4.1% (5)
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Figure 1. Association between methylation versus pain by CpGc 
island.

The analysis through univariate Poisson regression resulted in the 
selection of the variables that presented a value of p ≤ 0.200, used 
to compose the following multivariate model, by the Backward 
method, as seen in tables 3 and 4.

Table 1. Sample characterization

Factors % (n) p-value IRR (95% CI)

BPI ≥ 4 63.7 (123)

Gender

    Female        79.9 (223) 1

    Male 20.1 (56) ≤ 0.296 1.25 (0.82 – 1.90)

Age

    20 to 40 years old 42.6 (119) 1

    41 to 59 years old 57.4 (160) ≤ 0.001* 1.03 (1.01 – 1.05)

Per capita income

    Low income 41.2 (115) 1

    Not low income 58.8 (164) ≤ 0.015* 0.77 (0.63 – 0.95)

Schooling

    < 9 years of study 82.1 (229) 1

    > 9 years of study 17.9 (50) ≤ 0.007* 0.64 (0.46 – 0.89)

Children

    Yes 79.9 (223) 1

    No 20.1 (56) ≤ 0.028* 1.76 (1.06 – 2.91)

Report of comorbidities

    No 66.7 (186) 1

    Yes 33.3 (93) ≤ 0.005* 1.54 (1.14 – 2.10)

Self-reported stress and anxiety

    No 33.7 (94) 1

    Yes 66.3 (185) ≤ 0.463 1.15 (0.79 – 1.70)

How do you evaluate your health

    Satisfactory 54.5 (152) 1

    Unsatisfactory 45.5 (127) ≤ 0.051* 1.37 (1.00 – 1.87)

Food and nutrition security

    No 45.2 (126) 1

    Yes 54.8 (153) ≤ 0.011* 1.50 (1.10 – 2.04)

Overweight

    No 35.1 (98) 1

    Yes 64.9 (181) ≤ 0.141* 1.01 (0.99 – 1.04)

Weekly alcohol consumption

    Less than two doses 82.1 (229) 1

    More than two doses 17.9 (50) ≤ 0.071* 1.85 (0.95 – 3.63)

Currently smoking

    No 90.1 (253) 1

    Yes 9.9 (26) ≤ 0.124* 1.40 (0.91 – 2.17)

Continuous drug use

    No 45.9 (128) 1

    Yes 54.1 (151) ≤ 0.001* 1.39 (1.16 – 1.66)

Practice of physical activities

    No 62 (173) 1

    Yes 38 (106) ≤ 0.002* 1.30 (1.10 – 1.53)

Low cortisol levels

    No 88.9 (248) 1 2.26e-09

    Yes 11.1 (31) ≤ 0.001* (1.00e-09 – 5.12e-09)

Depression

    No 84.2 (235) 1

    Yes 15.8 (44) ≤ 0.437 1.15 (0.81 – 1.63)

CpG42 methylation

    No 60.2 (230) 1

    Yes 39.8 (49) ≤ 0.001* 0.00 (0.00 – 0.01)

BPI = Brief Pain Inventory; IRR = incidence ratio; CI = confidence interval. 
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Table 3.  Variables associated with moderate/severe pain intensity by 
the univariate Poisson regression analysis with robust variance 

Independent 
variables

IRR CI p-value

Gender 1.25 0.82 1.90 ≤ 0.296

Age 1.03 1.01 1.05 ≤ 0.001*

Per capita income 0.77 0.63 0.95 ≤ 0.015*

Schooling 0.64 0.46 0.89 ≤ 0.007*

Having children 1.76 1.06 2.91 ≤ 0.028*

Report of 
comorbidities

1.54 1.14 2.10 ≤ 0.005*

Self-reported stress 
and anxiety

1.15 0.79 1.70 ≤ 0.463

How do you rate 
your health

1.37 1.00 1.87 ≤ 0.051*

Food and nutrition 
security

1.50 1.10 2.04 ≤ 0.011*

Overweight 1.01 0.99 1.04 ≤ 0.141*

Weekly alcohol 
consumption  

1.85 0.95 3.63 ≤ 0.071*

Currently smoking 1.40 0.91 2.17 ≤ 0.124*

Continuous drug use 1.39 1.16 1.66 ≤ 0.001*

Practice of physical 
activities

1.30 1.10 1.53 ≤ 0.002*

High cortisol levels 2.26e-09 1.00e-09 5.12e-09 ≤ 0.001*

Depression 1.15 0.81 1.63 ≤ 0.437

CpG42 0.00 0.00 0.01 ≤ 0.001*

IRR = incidence ratio; CI = confidence interval.

Table 4. Variables associated with moderate/severe pain intensity by 
multivariate Poisson regression analysis with robust variance (final re-
duced model). 

Independent 
variables

IRR IC p-value

Age 1.03 1.01 1.05 ≤ 0.001

High cortisol levels 4.64e-10 1.95e-10 1.10e-09 ≤ 0.001

CpG42 methylation 0.02 0.01 0.02 ≤ 0.001

IRR = incidence ratio; CI = confidence interval.

DISCUSSION

The present study observed that approximately 70% of the in-
cluded participants have CP, and approximately 64% of these 
had moderate/intense CP. Genetic factors play an important 
role in the etiology of CP conditions, presumably by modu-
lating underlying processes such as nociceptive sensitivity, 
psychological well-being, inflammation, and autonomic res-
ponse, and may represent an important risk marker for pain 
and identify potential targets for therapeutic intervention24. 
An epidemiological study conducted by the Sociedade Brasi-
leira para o Estudo da Dor (SBED - Brazilian Society for the 
Study of Pain) in 2015 showed that the incidence of CP in 
Brazil ranges from 28 to 42% in the different areas of the 
country. Epidemiological data on CP in the world point to 
evidence that it has a detrimental effect on physical health, 

activities of daily living, mental health, economic conditions, 
and well-being25.
Pain is a stressful situation; therefore, it is configured as a po-
tential mechanism that can alter stress regulation. In this con-
text, part of the attention of researchers is directed to the HPA 
axis. Although it is not directly involved in pain management, 
it is known that the CRH-producing neurons innervate areas 
located in the arcuate nucleus of the hypothalamus and in areas 
that control pain in the spinal cord and in the hindbrain (brid-
ge, cerebellum, and medulla). Activation of the stress response 
system causes secretion of CRH-induced peptides as well as 
other opioid peptides, which increases analgesia26.
Epigenetic molecular mechanisms including DNA methyla-
tion are implicated in modulating the HPA axis. The NR3C1 
gene methylation can increase due to stressful situations20,23,27 
and thus may be involved in chronic stress-induced pain. Fur-
ther investigation of the epigenetic involvement of the HPA 
axis genes in pain may provide a basis to explore the epige-
netic mechanisms that may contribute to the similar symp-
tomatology in several diseases that have pain as one of the 
symptoms28.
Research on epigenetics also investigates possible biomarkers 
for CP and focuses on studying the epigenome, histone acety-
lation, and other genes not related to stress29-31. Few studies 
focus on the evaluation of methylation in genes of the HPA 
axis in relation to pain, specifically the NR3C1 gene. The au-
thors32 showed that chronic stress alters HPA axis regulation 
and increases pain perception in rats due to the increase of 
NR3C1 methylation in the axis 1 promoter region in noci-
ceptive neurons innervating the pelvic viscera. In addition, 
NR3C1 mRNA and GR protein were decreased. Therefore, 
the authors support the interpretation that epigenetic regula-
tory mechanisms play a central role in chronic stress-induced 
visceral hyperalgesia, affecting nociceptive neurons in a re-
gion-specific manner.
Similarly, the study33 review exposes the association between 
environmental exposure, chronic stress, and epigenetic chan-
ges. The authors mention that chronic stress can lead to chan-
ges in DNA methylation, including of the NR3C1 gene, whi-
ch plays an essential role in the epigenetic modulation of CP, 
contributing to its chronicity and intensity. 
In addition, patients with fibromyalgia showed alterations in 
NR3C1 methylation and lower mRNA expression of GR and 
MR (mineralocorticoid receptor), and lower cortisol levels as-
sociated with impaired function in the HPA axis34. 
Contrary to expectations, an inverse relationship was found 
between NR3C1 methylation and moderate/intense CP. This 
result may be explained by the fact that prolonged stress cau-
sed by CP may have led to a state of low stress responsiveness, 
as an indicator of chronic stress, possibly related to a blunted 
response of the HPA axis35. 
DNA methylation in the promoter region of NR3C1 may 
indicate reduced gene transcription and GR expression in the 
central nervous system and is strongly associated with the im-
balance of HPA axis modulation and consequently may indi-
cate alterations in responsiveness to stress21,36. Previous stu-
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dies have focused on NR3C1 methylation in association with 
chronic stress, such as in prenatal adversity20,37, childhood 
adversity21,23,38, post-traumatic stress disorder36,39, suicide40, 
depression41,42 and other situations of prolonged stress41.
This data is indeed confirmed by the multivariate regression 
result, in which high cortisol also presented an inverse asso-
ciation with moderate/intense pain, considering the signifi-
cance of an inverse relationship (the higher the cortisol level, 
the lower the pain intensity), therefore, the lower the cortisol 
levels, the higher the pain intensity.
According to the Sociedade Brasileira de Endocrinologia e Me-
tabologia  (SBEM - Brazilian Society of Endocrinology and 
Metabology), cortisol is a corticosteroid produced by the 
adrenal glands, and the reduction of its production due to 
adrenal insufficiency may trigger symptoms such as hypo-
tension, chronic fatigue, muscle weakness, muscle and joint 
pain, dizziness, headache, nausea, vomiting, diarrhea, loss of 
appetite, weight loss, darkening of the skin and lips43.
In the literature, studies show controversial data in highlighting 
which cortisol level is predominant in individuals with CP. 
Most studies suggest or show a tendency toward hypocorti-
solism, but others show no difference, and still others suggest 
hypercortisolism. Segments of patients who had a worsening 
of CP in a period longer than one year show low cortisol 
levels with the evolution of pain, and studies in women with 
fibromyalgia show an association of cortisol levels and pain 
and depression symptoms, which points to a relationship bet-
ween the daily variation of cortisol release with the intensity 
of the painful sensation26,44.
Low cortisol levels upon awakening and cortisol decline 
throughout the day have been considered predictors of fa-
tigue, burnout, and life exhaustion. Professionals who work 
long shifts are especially susceptible to chronic stress and fa-
tigue, whose long-term consequences include the desynchro-
nization of the HPA axis and consequent physical and mental 
illness, decreased work capacity, increased occupational acci-
dents, and absenteeism45.
Pain intensity may vary according to triggering factors, with 
prevalent rates in patients with accumulated tasks and de-
mands that generate impacting daily stress, showing multiple 
associated factors such as anxiety, depression and emotional 
suffering, history of abuse (physical, psychological and sexual) 
and abandonment, conditions related to post-traumatic stress 
with low immunity, inflammation and infection recurrence, 
nerve compression, chronic musculoskeletal tension and his-
tory of occupational bad posture46.
In the present study, among the patients that reported mo-
derate/severe CP, the majority are older than 40 years. It is 
estimated that the higher the age, especially in the seniors 
(2/3), the more cases of those who suffer frequent or per-
manent pain in the later years of their existence, and that 
the proportion of pain increases by up to 26% with age. The 
population of longevous people has increased, and the aging 
population is often a social problem directly related to public 
health programs. Aging is part of the life cycle, and is there-
fore inevitable. It is a biological process in which alterations 

determine structural and functional changes in the human 
body, leading to a decrease in some physiological functions, 
also slowing down reflexes, making some seniors disabled due 
to the frequency of chronic diseases, which need to be trea-
ted with drugs of continuous use, and many of them can be 
expensive47,48.
Despite progress in treatments, pain is still insufficiently trea-
ted, especially in older age. Diseases prone to cause pain in-
crease with age, such as rheumatism, arthrosis, and cancer, 
among others. Older patients also face communication and 
memory problems and are unable to express their pain clearly. 
In addition, many find it normal to feel pain in old age and 
do not seek help25.
Therefore, the comprehension of epigenetic mechanisms in se-
veral diseases associated with CP becomes essential to unders-
tand it, also taking into account a holistic approach to pain3,5.
It is worth noting that, in this study, although the self-repor-
ted stress variable did not compose the final reduced model, 
it was present in 66.3% of the participants. Thus, the associa-
tions between pain, behavioral and physical aspects, and qua-
lity of life in the aging population need evidence to prevent 
and treat pain in this age group, verifying the relationship 
between the levels of chronic pain and stress levels49 more 
efficiently.
The link between CP and affective components, such as de-
pression and anxiety, has been established in the literature 
over the years, with studies reporting the presence of pain in 
depression, anxiety, and coexistence of both in CP. Among 
psychiatric disorders, major depression has been more exten-
sively studied and its occurrence has been better established 
in patients with CP. Prevalence studies of psychiatric comor-
bidities associated with CP refer firstly to mood disorders, 
among which depressive disorders reach percentages between 
30% and 87% of cases. Among the anxiety disorders, which 
reach 50% of the cases, the most frequent are panic disorder, 
generalized anxiety disorder, and post-traumatic stress disor-
der. As a symptom, anxiety is present in 56% of the cases42.
CP affects the patients’ physical, psychological, and social as-
pects, in addition to generating damages in different areas of 
their lives, resulting in worries, feelings of incapacity, uncer-
tainties, and fears. When the person begins to present high le-
vels of pain and this becomes chronic, little by little the indi-
vidual tends to isolate themselves and live in search of medical 
treatments for the necessary care. From this new life scenario, 
there is a great tendency for the individual to minimize his or 
her social relations, to stay away from work, from the family 
environment, and from activities that generate pleasure, and 
this can interfere in the mental health and possibly become a 
predictor of the appearance of possible mental disorders, such 
as depression, stress, and anxiety50.
The increased life expectancy of Brazilians must be conside-
red, since the older they are, the more cases of diseases are 
prone to cause CP, as well as a possible relationship between 
hypocortisolism and the evolution of pain. All these findings 
can subsidize public health policies and policies focused on 
the care of people with CP.  
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CONCLUSION

Moderate/severe CP was associated with methylation of the 
CpG42 site of the NR3C1 gene, with increased age and low 
cortisol levels. 
Thus, the findings suggest epigenetic involvement in the NR3C1 
gene methylation in association with CP and suggest the need to 
search for new evidence regarding the mechanisms that explain 
CP, especially from the epigenetic point of view, because they 
may bring subsidies for CP prevention and control, targeting 
patients with the profile found in the present study, which can 
be considered predictive for the occurrence of CP.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Pain was distributed 
differently in the population during the pandemic due to cha-
racteristics such as advanced age, population density, socioeco-
nomic status, smoking, presence of chronic diseases, availability 
of tests to diagnose COVID-19, and access to health care, which 
negatively affected the quality of life of the infected population. 
This article aims to describe information about patients with 
chronic pain and the interventions received in the scenario of 
the advent of telemedicine during the COVID -19 pandemic.
METHODS: An integrative literature review was developed. 
The search was conducted in the Pubmed database in January 
2022, and articles between 2019 and 2022 were selected, for a 
total of 18 articles, of which 8 were used.
RESULTS: New challenges directly related to COVID-19 infec-
tion have led to a paradigm in the management of patients with 
chronic pain, from chronic use of inappropriate current drugs 
to socioeconomic impacts that negatively affect pain modula-
tion. Loss and bereavement can be complicated in the context 
of COVID -19 and contribute to psychological and emotional 
morbidity that increases patients vulnerability to chronic pain. 
CONCLUSIONS: Palliative care is vital in the management of 
chronic pain in all individuals affected by the pandemic. There-

Role of palliative care and telemedicine in patients with chronic pain 
during the COVID-19 pandemic: integrative review
Papel dos cuidados paliativos e da telemedicina em pacientes com dor crônica durante a 
pandemia de COVID-19: revisão integrativa
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HIGHLIGHTS     
• The identification and management of pain generated by social isolation must be conduct-
ed through telemedicine, which can provide psychotherapeutic, social, and spiritual therapy. 
• Palliative care has vital importance in guaranteeing support to family members during and 
after bereavement crises, and psychological and physical morbidities, to avoid the chronicity 
of pain.
• Public policies must recognize, strengthen, and guarantee access to palliative care in the 
population affected by COVID-19, as well as in those with physical and emotional sequelae 
of this illness.  

Correspondence to:
Hitesh Babani
E-mail: harshbros99@gmail.com    harshbros99@hotmail.com

© Sociedade Brasileira para o Estudo da Dor

fore, there is a need for public policies to recognize, strengthen, 
and guarantee access to palliative care in the population affected 
by COVID-19, as well as in those with physical and emotional 
sequelae of this illness.
Keywords: Chronic pain, COVID-19, Palliative care, Palliative 
medicine. 

RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor foi distribuída de 
diferentes formas na população durante a pandemia devido a 
características como idade avançada, densidade populacional, 
status socioeconômico, tabagismo, presença de doenças crôni-
cas, disponibilidade de testes para diagnosticar a COVID-19 e 
acesso aos cuidados de saúde, o que afetou negativamente a qua-
lidade de vida da população infectada. O objetivo deste artigo 
foi descrever informações sobre pacientes com dor crônica e as 
intervenções recebidas no cenário do advento da Telemedicina 
durante a pandemia de COVID-19. 
MÉTODOS: Desenvolveu-se uma revisão integrativa da litera-
tura. A busca foi realizada em janeiro de 2022, sendo seleciona-
dos artigos entre 2019 e 2022, totalizando 18 artigos, destes, 8 
foram utilizados.
RESULTADOS: Novos desafios diretamente relacionados à infec-
ção por COVID-19 trouxeram um paradigma quanto ao manejo 
de pacientes com dor crônica, desde o uso crônico de fármacos 
inadequados para o momento em vigência até impactos socioe-
conômicos que têm resultados negativos na modulação da dor. 
Perda e luto podem ser complicados no contexto da COVID-19 e 
contribuir para a morbidade psicológica e emocional causando o 
aumento da suscetibilidade do paciente em apresentar dor crônica. 
CONCLUSÃO: Os cuidados paliativos são vitais no manejo 
da dor crônica em todos os indivíduos afetados pela pandemia. 
Portanto, há necessidade de políticas públicas para reconhecer, 
fortalecer e garantir o acesso aos cuidados paliativos para os in-
divíduos afetados pela COVID-19, bem como para aqueles com 
sequelas físicas e emocionais desta doença.
Descritores: COVID-19, Cuidados paliativos, Dor crônica, 
Medicina paliativa. 

INTRODUCTION

Pain was distributed differently in the population during the 
pandemic due to determinant characteristics such as age, popu-
lation density, socioeconomic status, smoking, presence of chro-
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nic diseases, availability of tests for diagnostic confirmation of 
COVID-19, and access to health care1.
The impact caused by COVID-19 infection was negative on 
health care, affecting the quality of life of the infected po-
pulation. Interventions aimed at relieving the suffering of 
critically ill patients and others with chronic and limiting 
conditions caused by the new coronavirus might be beneficial 
to patients with early planning of essential care through ho-
listic care of the individual1,2. The World Health Organization 
(WHO) took the following position on this care2: “consists of 
assistance promoted by a multidisciplinary team, which aims to 
improve the quality of life of patients and their families in the 
face of a life-threatening disease, through the prevention and re-
lief of suffering, early identification, impeccable assessment, and 
treatment of pain and other physical, social, psychological and 
spiritual symptoms”.
The availability of routine care for patients with chronic pain 
during the COVID-19 pandemic has become challenging, and 
the use of telemedicine can be promising in this area. Teleconsul-
tation has been described as a   successful tool to manage patients 
during this pandemic.  Although telemedicine has been descri-
bed as early as in 1879, modern telemedicine has been developed 
in the late 20th century3,4. In modern oncology, telemedicine has 
been used as a tool to deliver supportive care with statements 
showing high satisfaction in patients4. Given the above, the pur-
pose of the article was to describe information based on previous 
publications about patients with chronic pain and the interven-
tions received in the scenario of the advent of telemedicine du-
ring the COVID-19 pandemic. 

METHODS

A review was conducted, according to PRISMA guidelines, to 
provide an overview of the best available evidence.
Published studies fulfilling the following criteria were included: 
all systematic reviews and randomized controlled trials meeting 
inclusion criteria were appraised. Clinical trials, as well as quali-
tative and quantitative studies were also included.
Articles were excluded if they (1) addressed animal testing; (2) 
were secondary articles (editorials, course conclusion papers, case 
reports) (3) articles that did not relate to the research problem, 
(4) studies that were unpublished or non-peer-reviewed; and (5) 
full-text not available in English.
This review was carried out according to the Cochrane Collabo-
ration methodology (Higgins and Green, 2011), and is reported 
according to the PRISMA statement (Moher, Liberati, Tetzlaff 
and Altman, 2010). Relevant articles were identified by searching 
the Pubmed (2019-2022) database. Searches were supplemented 
by hand searching and retrieval of any additional articles meeting 
eligibility criteria that were cited in reference lists. The search of 
all published studies was performed in January 2022. Interven-
tions and keywords for investigation were identified using the 
contributing authors’ knowledge.
The systematic review was carried out through three steps: 
elaboration of the research question, survey of scientific ar-
ticles in the Pubmed database, and critical analysis of the 

articles included. The following MeSH terms and boolean 
operators were used in English: “COVID-19” AND “Chro-
nic Pain” AND “Palliative Care”. There was no temporal 
delimitation for the selection of the articles used. The filters 
used were “clinical trials”, “randomized controlled trials”, 
and “systematic reviews”. 

Selection Process 
A peer review was carried out among all authors. Two indepen-
dent authors screened abstracts identified from searches. All au-
thors reviewed full-text versions of the articles and articles were 
retained if they met inclusion criteria. The agreement on inclu-
sion and exclusion assignment was unanimous.

Data Collection Process
The assessment of articles was carried out in two phases, based on 
eligibility criteria. In the first phase, all authors checked the titles 
and abstracts of the search results and reviewed the abstracts to 
determine whether or not to obtain the identified articles for a 
full-text analysis. In the second phase, included full texts were 
finally assessed according to the selection criteria in detail. A syn-
thesis of included reviews was developed and the results reported 
in the reviews were extracted. Ethical approval was not required, 
as the study was designed as a secondary literature review wi-
thout human subjects and medical records

RESULTS 

The original search resulted in 243 articles. Of these, 219 were 
rejected due to inappropriate outcome evaluation, inadequate 
study design, because the population did not answer the resear-
ch question or because they were secondary articles. Next, 24 
reviews were included in the full-text screening. Finally, after the 
full-text screening, 15 articles met the eligibility criteria. Figure 
1 shows the results of the search process.
The studies’ characteristics included in this review are detailed in 
table 1. They were developed in eleven countries, mainly on the 
United States, India, Italy, United Kingdom and Germany.
The studies aimed to identify the impacts of the pandemic and 
the construction of a new paradigm regarding the management 
of chronic pain patients in the face of challenges directly related 
to COVID-19 infections. One can cite, for example, the chro-
nic use of opioid drugs that makes COVID-19 patients more 
susceptible to secondary infections with more risk of exacerba-
ting respiratory symptoms causing an increase in complications 
due to COVID-196. Additionally, the socioeconomic impacts 
of the pandemic still cause negative effects on pain modulation 
due to the difficulty, many times, of accessing the continuity of 
treatments6,7.
Patients with COVID-19 experience physical distress and an in-
crease in hospitals admissions due to: fever (78%), dry cough 
(58%), fatigue (31%), productive cough (25%), hyposmia 
(25%), dyspnea (23%), myalgia (17%), headache (13%), sore 
throat (12%), arthralgia (11%), confusion (11%), diarrhea 
(10%), rhinorrhea (8%), nausea (6%), vomiting (4%), and 
hypogeusia (4%)15,16. 
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Social isolation can also be related to the increase in hospital 
admissions and especially the length of hospital stays since social 
interactions play an important role in the ability to deal with 
pain and its worsening. This fact may reflect in the abusive use 
of substances and suicidal ideation. Also, it shows the need to 
have access to adjuvant pain therapies and to be accompanied 
by complementary and holistic care. These can be used for pain 
control and to restore mental health balance since there has been 
an increase in the incidence of many diseases, as well as mus-
culoskeletal and neurological symptoms and complications due 
to prolonged immobilization7. The catastrophizing of pain has 
interference from several social factors: gender, education, per 
capita income, ethnicity, and if approached equally would bring 
direct reflections in pain management7. 
During the lockdown measures, when many health services 
focused on pain treatment were closed because they were not 
considered urgent and emergency services, a challenge appeared 
in the support to patients and their families, demonstrating the 
need to apply new models of health care that were still under stu-
dy or poorly adhered to, such as telemedicine and the importan-
ce of the multidisciplinary approach in addressing chronic health 
conditions (Figure 2). Through these emerging models of care, 
physician-patient communication for follow-up and orientation, 
including screening and pain severity, as well as 24-hour remo-
te care, became available in hospitals with palliative care units, 
following a restructuring in order to support patients during the 
pandemic of COVID-195-7.  
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Identification of studies via databases and registers

Records identified 
from:

Databases (n=1)
Records (n=243)

Records screened 
(n=236)

Reports sought for 
retrieval (n=24)

Reports assessed 
for eligibility (n=24)

Study included in 
review (n=15)

Reports not retrieved (n=0)

Reports excluded:
Reason: did not answer the 
research question (n=9)

Records excluded  
(n=212)

Records removed 
before screening:

Duplicate records 
removed (n=0)
Records marked as ineligible 
by automation tools (n=0)
Records removed for 
other reasons (n=7)

Figure 1. Flow chart of articles included

Table 1. Characterization of articles selected for this review 

Authors Type of 
study 

Population/sample Data source Key findings

Marinangeli, 
Giarratano 
and Petrini5

Updating Health professionals Literature Patients with chronic pain should receive analgesic treatment 
according to their specific needs in association with the use of 
new technologies(telemedicine), allowing for an appropriate fol-
low-up.

Eccleston 
et al.1

Expert recom-
mendations

Patients with chronic 
pain during the CO-
VID-19 pandemic

Literature Summarizes guidance for those unfamiliar with telemedicine 
and digital treatments.
Outline priorities to improve the evidence for distance interven-
tions and learn from this abrupt change due to COVID-19 pan-
demic.

Coluzzi, 
Marinangeli 
and 
Pergolizzi6

Expert recom-
mendations

Health professionals Literature Chronic pain in patients with COVID-19 should be approached 
by the interdisciplinary palliative care team via telemedicine 
when possible. Pain does not stop during the pandemic and 
pain care must continue. 

Hruschak et 
al.7

Cross-sectional 150 patients with post-
surgical pain (mastec-
tomy, TKA, C-section, 
thoracotomy, and spine 
surgery), fibromyalgia, 
and/or low back pain.

Field research The findings suggest that individual differences among patients 
with chronic pain should be considered in the planning, deve-
lopment, and prioritization of interventions to improve pain care 
and to prevent worsening of symptoms during the continuing 
COVID-19 pandemic.

Rau et al.8 L o n g i t u d i n a l 
observational 
study

Chronic Pain in 777 
Schoolchildren (aged 
9–17 years)

Field research During the COVID-19 pandemic, the prevalence of chronic pain 
decreased. Stressful events and pre-existing vulnerabilities in 
psychological well-being can facilitate the development of chro-
nic pain during the pandemic.

Holland et 
al.9

Experience re-
port 

Family caregivers of lo-
ved ones with life-limiting 
illnesses in the era of CO-
VID-19

Lived expe-
rience and 
literature 

The Implementation of the Center for Disease Control and Pre-
vention guidelines lessens the risk of infection while honoring 
loved ones’ wishes and cultural traditions surrounding death 
and burial. Recognition of social and spiritual connections that 
comfort mourners must also be considered.

Continue...
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Table 1. Characterization of articles selected for this review – continuation

Authors Type of 
study 

Population/sample Data source Key findings

Jain and 
Jain10

Descriptive 95 healthcare workers Field research Palliative care should be an essential part of any healthcare ser-
vice in any humanitarian crisis, including the COVID-19 pande-
mic.

Palma et 
al.11

Pilot study 59 patients with CO-
VID-19 or advanced can-
cer or advanced chronic 
illness

Field research Demonstrates that it is possible to provide spiritual and psycho-
logical palliative care to hospitalized patients and families during 
pandemic restrictions through interdisciplinary telehealth deli-
very.

Richardson 
and Kundu12

Literature re-
view 

– Literature COVID-19 has been linked to diffuse acute pains as well as 
chronic pain sequelae. Contextual factors known to increase 
vulnerability for pain and associated functional disability have 
been exacerbated during the pandemic.

Damani et 
al.13

Opinion report Health professionals Literature Aimed to guide all healthcare professionals caring for COVID-19 
patients and recommended palliative care principles into gover-
nment decisions and policies.

Higginson et 
al.14

Cohort study Patients with COVID-19 
symptom

Field research Concluded that breathlessness, agitation, multiple symptoms, 
and multimorbidity could be used as triggers for earlier referral, 
which could be helpful given the short time in palliative care.

 Referred to palliative care 
due to COVID-19 (n=496)

 Supported by palliative care 
before COVID-19 (n=75)

0 10 20 30 40 50

Hypertension

Diabetes

Chronic Pulmonary Disease

Renal Disease

Dementia

Metastatic Solid Tumor

Cerebrovascular Disease

Congestive Cardiac Failure

Myocardial Infarction

Solid Tumor without Metastasis

Figure 2. Comorbidities and chronic health conditions, according to whether patients were supported by palliative care before contracting CO-
VID-19 or were newly referred to palliative care because of COVID-19. 
Adapted14

DISCUSSION 

Palliative care aims at integral care and addresses the patient as a 
whole (spiritual, social, physical, and emotional). The identifica-
tion and management of pain generated by social isolation must 
be conducted through telemedicine, which can provide psycho-
therapeutic, social, and spiritual therapy. Furthermore, palliative 
care has vital importance in guaranteeing support to family mem-
bers during and after bereavement crises, as well as psychological 
and physical morbidities, to avoid the chronicity of pain11,13.
The increased emotional burden and management of patients 
with neuropathic pain should be conducted with interdiscipli-
nary support with palliative care teams, addressing not only the 
patients but also their families and caregivers, and routine con-

sultations are recommended when possible or by videoconferen-
ce/telephone13.
Telemedicine has become essential for patients with chronic pain 
because the support team in palliative medicine can address the 
clinical case and build the care plan, as well as weigh the indi-
vidual risk-benefit of using opioid drugs for pain control. Thus, 
there is a reduced risk of secondary infections, and providing 
guidance and indication of appropriate drugs through online 
prescription avoids the risk of abuse and misuse5,13.
In countries like Brazil, telemedicine was exceptionally accepted 
to assist in the fight against the COVID-19 pandemic with a pro-
posal of teleguidance, telemonitoring, and teleconsultation. Ac-
cording to data available by the Ministry of Health, more than 75 
million Brazilians have benefited from this format of assistance17,18.
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Loss of loved ones and grief can be complicated in the context 
of COVID-19 and contribute to psychological and emotional 
morbidity, causing increased susceptibility of the patient to pre-
sent with chronic pain. This should be assessed in all patients 
and their families and interventions should be initiated early to 
alleviate suffering10-13.
Patients with chronic pain must be treated with clinical decisions 
regarding the post-COVID perspective, requiring changes in the 
clinical and organizational point of view for patients who cannot 
discontinue care or still need the care to control multiple comor-
bidities that require regular monitoring. From this perspective, 
telemedicine was able to screen patients who need in-patient/
outpatient consultations, especially cases that do not have a de-
finitive diagnosis1,11.
It is important to emphasize that the percentage of patients who 
tend to worsen or develop chronic diseases can increase after 
hospitalizations for COVID, especially in intensive care units. 
When there is no early rehabilitation or comprehensive care, it 
can generate an increased impact on pain in the medium and 
long term5. Additionally, it is proven that palliative care provides 
improvement in quality of life, reducing the rates of depression 
in patients with chronic pain monitored or conducted in this 
pandemic process13.
Palliative care is of great importance for all patients diagnosed 
with chronic or life-threatening diseases. It is still erroneously 
used when indicated only for patients with cancer and at the end 
of life conditions11. During the pandemic, there was an increase 
in the indication of this care modality for other diseases, such as 
for hospitalized patients and post-COVID-19, since the disease 
brought physical, affective, functional, and cognitive loss. Pallia-
tive care has been of great value in providing support to patients, 
their support network, family members, and caregivers, as well 
as to the healthcare teams who have managed these patients5,11.

CONCLUSION

Palliative care is vital in the management of chronic pain in all 
individuals affected by the pandemic. Likewise, a new modality 
of health care, telemedicine, was vital for the management of 
numerous cases during the period of social isolation. Therefore, 
there is a need for public policies to recognize, strengthen, and 
guarantee access to palliative care in the population affected by 
COVID-19, as well as in those with physical and emotional se-
quelae resulting from this disease.  
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ABSTRACT

BACKGROUND AND OBJECTIVES: In the past twenty 
years, the number of deaths caused by opioid overdose has tri-
pled in the United States. There is, in literature, a scarcity of 
up-to-date evidence regarding opioids consumption in the Bra-
zilian scenario. The objectives of this study was to know, through 
a literary review, the pattern of opioid analgesics consumption 
in Brazil. 
METHODS: An integrative review of the literature, performed 
in the PubMed, BVS and Scielo databases from August 30 to 
October 22, 2020. The search strategy included the following 
terms, “Opioid-related disorders” or “Opioid epidemic” or 
“Opioid analgesics” and “Brazil”. Inclusion criteria: published in 
the last five years; studies on humans. Exclusion criteria: studies 
not related to the objective of this review; letters, editorials, com-
mentaries and secondary studies. 
RESULTS: The results showed patients’ dissatisfaction with pain 
management when compared to patients from developed cou-
ntries, the lack of knowledge and adequate public policies on 
the use of opioids among health professionals make them view 
opioids as the last treatment alternative. The practice of analge-
sic self-medication is frequent in patients with chronic diseases, 
which may be the cause of the low prescription of opioid analge-
sics by health professionals. 
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CONCLUSION: It is noteworthy that there is a lack of data 
related to the prescription and use of opioids in Brazil. Further 
studies should be conducted to assess the use of opioids in gene-
ral medical practice.
Keywords: Analgesics, Drug prescriptions, Opioids.

RESUMO

JUSTIFICATIVA E OBJETIVOS: Nos últimos 20 anos, o nú-
mero de mortes causadas por overdose de opioides triplicou nos 
Estados Unidos. São escassas na literatura evidências atualizadas 
sobre o consumo de opioides no cenário brasileiro. O objetivo 
deste estudo foi conhecer, por meio de revisão literária, o padrão 
de consumo de analgésicos opioides no Brasil. 
MÉTODOS: Revisão integrativa da literatura, realizada nas ba-
ses de dados Pubmed, BVS e Scielo, no período de 30 de agosto 
a 22 de outubro de 2020. A estratégia de busca incluiu os termos 
“Transtornos relacionados ao uso de opioides” ou “Epidemia de 
opioides” ou “Analgésicos opioides” e “Brasil”. Critérios de in-
clusão: publicação nos últimos cinco anos; estudos em humanos. 
Critérios de exclusão: estudos não relacionados ao objetivo desta 
revisão; cartas, editoriais, comentários e estudos secundários. 
RESULTADOS: Os resultados mostraram a insatisfação dos pa-
cientes com o manejo da dor quando comparados a pacientes 
de países desenvolvidos, a falta de conhecimento e de políticas 
públicas adequadas sobre o uso de opioides entre os profissionais 
de saúde faz com que estes vejam os opioides como a última 
alternativa de tratamento. A prática da automedicação analgésica 
é frequente em pacientes com doenças crônicas, o que pode ser 
a causa da baixa prescrição de analgésicos opioides pelos profis-
sionais de saúde. 
CONCLUSÃO: Faltam dados relacionados à prescrição e uso 
de opioides no Brasil. Novos estudos devem ser realizados para 
avaliar o uso de opioides na prática médica geral.
Descritores: Analgésico, Opioides, Prescrições de fármacos.

INTRODUCTION

Statistical data from the United States shows that in the last 20 years 
the number of deaths from opioid overdose has tripled due to in-
creased prescription and an imbalance in the regulation and access 
to these drugs by the population1. Particularly in developed cou-
ntries, over-prescription of opioids results in misuse, and is highly 
related to abuse, addiction, and recreational use of these drugs2.
In addition, the increase in life expectancy and better treat-
ments that permit survival in previously lethal diseases in-
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crease the demand for analgesia, alerting to the possibility of 
reverberation of the phenomenon in Brazil. In this context, 
data shows that there was an expressive increase in the average 
of Brazilian patients with chronic pain significantly higher 
than the world average, affecting 41% of the population2. It 
is known, however, that the use of opioid analgesics in the 
Brazilian reality predominates basically in the fields of acute 
pain and chronic oncologic pain, with no data for chronic 
non-oncologic pain2.
In the medical literature, little updated information and data 
overall is available on the use of opioids in the Brazilian sce-
nario and possible developments, such as dependence and de-
viation of function. Considering the palpable possibility of a 
reflection of the North American opioid epidemic, this study 
is justified and aimed to comprehend, through a literature re-
view, the pattern of opioid analgesic use in Brazil and disorders 
related to its use. 
Understanding the need for more studies about the Brazilian rea-
lity, this study is based on the question: “What are the scenarios 
of opioid analgesic prescription for patients in general in the Bra-
zilian reality in relation to rational use?”.

METHODS

An integrative literature review, with systematized search, per-
formed by five reviewers, the method consists of gathering and 
synthesizing the results of a literature search on a specific topic, 
in an orderly and systematic way, in order to contribute to the 
scientific knowledge previously elaborated on the subject3. 
A literature review was carried out, in which qualitative and 
quantitative articles were included, according to the Prefer-
red Reporting Items for Systematic Review and Meta-analyses 
(PRISMA) methodology4. 
The PICO5 strategy allows, through the elaboration of a resear-
ch question, an evidence-based bibliographic search. The cons-
truction of the research question must be based on the acronym 
PICO: Patient/problem (description of the problem or popu-
lation), Intervention (proposed intervention), Control/compa-
rison (description of the intervention), Outcome (intervention 
effect). Through the strategy, the following question was formu-
lated: “What are the outcomes of opioid analgesics prescription 
for patients in general in the Brazilian reality in relation to ratio-
nal use?”, in order to search for papers that presented as charac-
teristic the cross-sectional study follow-up extension.
For the search, the NCBI/Pubmed (National Center for Biote-
chnology Information), BVS (Biblioteca Virtual em Saúde - Vir-
tual Health Library) and Scielo (Scientific Electronic Library 
Online) databases were used, whose accesses occurred between 
August and October 2020, with the date of the last search being 
October 22, 2020. The search strategy used was: 
• search made in Scielo (“Advanced Search” was selected) - Used 
keywords: (tw:(Opioid-related disorders)) OR (tw:(Opioid epi-
demic)) OR (tw:(Opioid analgesics)) AND (tw:(Brazil)). Nine 
results were found and then additional filters were added: Por-
tuguese or English (9 results) language, last 5 years (3 results). 3 
results were obtained, 2 of which were used; 

• search made in BVS (“Advanced Search” was selected) - des-
criptors used: (tw:(Opioid-related disorders)) OR (tw:(Opioid 
epidemic)) OR (tw:(Opioid analgesics)) AND (tw:(Brazil)). 109 
articles were found. Then, the additional filters were added: pu-
blication year range in the last 5 years (2015 - 2020) + language: 
English (23), Portuguese (7) + full text (29). 29 results were ob-
tained, 4 of which were used; 
• search made in Pubmed - Keywords: Opioid-related disor-
ders; Opioid epidemic; opioid analgesics; Brazil; Search stra-
tegy: (“Opioid-related disorders” OR “Opioid epidemic” OR 
“Opioid analgesics”) AND Brazil. A total of 455 results were 
found. Next, the following filters were added: full text availa-
ble; publication date in the last 5 years; English or Portuguese 
language. At the end of the search, 156 results were found, 
and 8 were used. 
For the selection, the inclusion criteria used in the studies found 
were composed by the publication date of studies between 2015 
and 2020, available in full in English or Portuguese, admitting 
publication bias, in addition to the content that addressed epi-
demiological, preventive, and social aspects of opioids in Bra-
zil. In general, information on title, author, date of publication, 
number of participants, and results about prescription and use of 
opioids in Brazil were collected. Exclusion criteria were: studies 
not related to the objective of the present review; letters, edito-
rials, commentaries, and secondary studies.

RESULTS

Figure 1 illustrates the path followed for the selection of studies. 
The number of articles found in Scielo, BVS, and Pubmed da-
tabases were 9, 109, and 455, respectively, totaling 573. After 
exclusion of duplicates, 546 articles remained. Next, 532 articles 
were excluded because they were not related to the PICO ques-

9 articles  
found in  
Scielo

109 articles  
found  
in BVS

14 screened 
reports

8 full-text  
articles  

screened for 
eligibility

8 studies included 
in synthetic 
overview

455 articles  
found in  
Pubmed

06 excluded 
reports

Articles remaining after exclusion of duplicates: 546

Figure 1. Study selection
Source: Prepared by the authors
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tion of this systematic review. Subsequently, 6 articles were exclu-
ded due to the eligibility criteria. Finally, 8 articles remained and 
were included in the integrative review. 
The characteristics of the studies used to assist in data extraction 
were presented, and are shown in table 1. The studies were listed 
as A1, A2, A3, consecutively, until the last article.

To combine the results of the different studies, each one was 
read individually and, through descriptive methods, the results 
presented reveal that there is a scarcity of data related to the pres-
cription and use of opioids in Brazil. 
Although the number of prescriptions of these drugs has gro-
wn, especially due to the increased use of codeine, there is still 

Table 1. Description of selected studies

Authors Studied sample Main outcomes

Santos 
Garcia 
et al.10

74 articles selected with the objec-
tive of discussing the main indica-
tions, pharmacological characte-
ristics, safety, tolerability, availa-
bility, and impact on pain control 
provided by tramadol.

Tramadol is used to treat a broad spectrum of non-oncologic pain conditions (such as pos-
t-surgical, musculoskeletal, post-traumatic, neuropathic, fibromyalgia) as well as oncologic 
pain. Its relevance when treating special patient groups (e.g. the seniors) is recognized. Main 
reasons for tramadol’s high importance as a treatment option are: its broad efficacy, a dis-
crete safety profile, and its availability, considering that access to strong analgesics - mainly 
controlled drugs (classical opioids) - is highly restricted in some countries. 

García 
et al.11

34 articles, found by searching 
Medline, LILACS, Scielo and EM-
BASE databases, with the key 
words “Latin America” and “pain”, 
and by manual search following re-
commendations of experts on the 
subject. 

In Latin America, undertreatment of pain seems to be frequent, and a substantial number of 
patients feel that their pain is not adequately controlled. There is a scarcity of data related to 
pain management and opioid use in Latin America. Many chronic pain patients do not have 
access to effective opioid treatment. A variety of reasons lead to undertreatment of pain, 
including opioid-ignorance and opiophobia, use of nonsteroidal anti-inflammatory drugs 
(NSAIDs) and other non-opioid analgesics in patients with moderate to severe pain, limited 
access to health care, and regulatory barriers. 

Krawczyk 
et al.1

Data from registered pharmacies 
throughout Brazil on the legal 
sale of opioids between 2009 and 
2015, collected in ANVISA’s Sis-
tema Nacional de Gerenciamento 
de Produtos Controlados (National 
Controlled Products Management 
System).

Opioid sales increased nationwide from 1,601,043 prescriptions in 2009 to 9,045.945 pres-
criptions in 2015, corresponding to a 465% increase in 6 years. The largest absolute in-
crease was for codeine products, accounting for over 98% of prescriptions in both years. 
Oxycodone had the largest relative increase, and fentanyl products had the smallest abso-
lute and relative increase. 

Silva 
et al.9

41,433 people of all ages in Brazi-
lian urban regions. The majority of 
the population was represented by 
women between 20 and 59 years 
old, with 1 to 8 years of schooling.

The majority of individuals were female (52.8%), aged between 20 and 59 years (57.2%), 
with 1 to 8 years of education (45.6%). The overall prevalence of analgesic use was 22.8%. 
The use of analgesics was significantly higher among women, adults and seniors (20 years 
or more), individuals with high schooling and respondents who reported: diagnosis of one 
or more chronic diseases, use of three or more drugs, with health insurance and with one 
or more admissions for emergency care or hospitalizations in the last year. Non-opioid anal-
gesics were the most commonly used agents (18.5% of the sample), followed by NSAIDs 
(6.9%) and opioid analgesics (0.5%). The most commonly used drugs were metamizole 
(37.8% of all analgesics), paracetamol (25.3%), and diclofenac (10.7%).

Lino 
et al.7

141,161 opioid prescriptions by 
36,929 dentists. 

A total of 141,161 opioid analgesics prescriptions were made by 36,929 dentists. The frequen-
cy of opioid type prescriptions was codeine associated with paracetamol n=117,493 (83.2%), 
tramadol n=13,562 (9.6%), codeine and other non-opioid analgesics n=4,308 (3.1%).

Avelar 
et al.6

15,250 questionnaires were sent to 
Brazilian dentists about the pres-
criptions of psychotropics. 969 
were answered. 

257 professionals prescribe psychotropic drugs and 223 know the legislation. A worrying 
percentage of professionals prescribing these drugs do not know the content of the Admi-
nistrative Rule 344/1998. Opioid analgesics are the most prescribed drugs. The specialists 
are the ones who prescribe the most psychotropic drugs, and those who prescribe anxiolyti-
cs know the legislation more often. Oral and maxillofacial surgeons and temporomandibular 
joint disorder specialists are the most familiar with the legislation and prescribe psychotropic 
drugs. Intense pain and fear are the two main reasons for prescription.

Krawczyk 
et al.8

16,273 residents in Brazil, with 
data extracted from the 2015 Bra-
zilian Household Survey on Subs-
tance Use (BHSU-3). 

The prevalence in Brazil of non-medical use of opioid analgesics throughout life, in the 
last year, and in the last month was 2.9, 1.4, and 0.6, respectively. Considering those who 
responded having used the drug in the last year, the prevalence was lower among males, 
individuals between 12 and 24 years old, people with monthly family income above $286.00, 
and unemployed.  

Barros et 
al.2

416 participants from an urban Bra-
zilian population. 190 had chronic 
pain, with the majority being wo-
men. Of those with chronic pain, 
149 were self-medicating with anal-
gesics. 145 participants used non-
-steroidal anti-inflammatory drugs 
and only 4 used weak opioids.

Self-medication with analgesics is practiced by 78.4% of chronic pain patients. The most 
common analgesic treatment currently consists of nonsteroidal anti-inflammatory drugs 
(dipyrone and paracetamol). Weak opioids are rarely used and only 2.6% of individuals 
with chronic pain were taking these analgesics. None of the individuals were taking potent 
opioids.

Source: Prepared by the authors
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an “opioid-ignorance” and “opiophobia” (coming from both the 
physician and the patient)11, preference for the use of nonste-
roidal anti-inflammatory drugs (NSAIDs) and other non-opioid 
analgesics, the limited access and high cost of opioids8.
The great problem on this issue is that patients show dissatisfac-
tion with pain management, especially when compared to pa-
tients in developed countries, where the prescription of opioid 
analgesics is higher. In a way, the lack of knowledge and training 
on the use of opioids among health professionals6, associated 
with inadequate and restrictive public policies, make these pro-
fessionals see opioids as a “last case” alternative. 
Furthermore, the practice of self-medication with analgesics is 
frequent among individuals with chronic diseases, which can 
cause professionals to fear prescribing more potent analgesics. 
Self-medication with analgesics is practiced by 78.4% of patients 
with chronic pain2. The most common analgesic treatment today 
consists of nonsteroidal anti-inflammatory drugs (dipyrone and 
paracetamol). Weak opioids are rarely used and only 2.6% of 
individuals with chronic pain were taking these analgesics.
However, even without access to these drugs, many Brazilians 
of all ages use analgesics to treat their pain, especially women, 
adults, and the seniors, opting for non-opioid analgesics, follo-
wed by NSAIDs, knowing that they may not be effective. When 
one looks at countries where opioids are more prescribed, such 
as the United States, where there are already programs for moni-
toring the prescription of opioid analgesics, it’s possible to notice 
that Brazil has a very low number of prescriptions, which are 
more restricted to codeine dental prescriptions and prescriptions 
issued by oncology services, although many professionals do not 
know about the current legislation1,7,9. 
In Brazil, it’s noticeable that, by the use of opioids in the treat-
ment of moderate, intense, and chronic pain, the population 
may associate the use of opioids with cancer and end-of-life si-
tuations, which makes it difficult to prescribe them. Besides, the-
se drugs also have a higher cost when compared to other analge-
sics, therefore, they end up not being an option for patients10,11.
Analyzing the risk of bias among studies, it was stated that there 
is the risk of publication bias, since publications in Portuguese 
and English were selected. However, the studies brought infor-
mation that allows the conclusion that Brazil does not have re-
creational opioid use. No additional analyses were done in the 
present study.

DISCUSSION

From the results obtained, four justifications for the deficiency 
in opioid consumption in Brazil were elaborated: the Brazilian 
legislation, lack of knowledge of health professionals, public 
misunderstanding, and low priority of chronic pain as a public 
policy.

Brazilian legislation
The right of pain patients to receive adequate treatment is a basic 
premise of medicine, however, when assessing the Latin Ameri-
can scenario, one perceives that this right is not as well protected 
as it should be. Pain management is still inadequate due, mainly, 

to the presence of an exacerbated regulation, resulting in unne-
cessary suffering for many patients10. 
A survey conducted in the state of Minas Gerais with dentist-
-surgeons showed that those who know, even if superficially, the 
legislation, have 2.97 more chances of prescribing the appropria-
te drugs for the intensity of the patient’s pain than those who 
do not know it. However, it is evident that 68.8% of the parti-
cipants know about the existence of the legislation, but do not 
have a deep knowledge of the subject proposed by it1. 
In another analysis, among the factors that lead to the preca-
riousness of opioid drug prescription in low-income countries, 
the fear of potential addiction, limited financial resources, bu-
reaucracy of supply, and the low availability of opioid analgesi-
cs for application stand out. Still in this context, it is notewor-
thy that the restricted resources and infrastructure, associated 
with the costs of regulation, taxation and importation in low-
-income countries act as impediments to the correct analgesia 
of patients by inflating the prices of these drugs. Thus, one can 
relate the insufficient profit of manufacturers and importers 
when trading with such countries to the shortage of supply of 
these drugs and, consequently, to the apprehension regarding 
their use12.

Lack of knowledge among professionals
Studies show that 41% of Brazilians have chronic pain, and 
opioids are the most important analgesics in the treatment of 
moderate to severe pain2. Therefore, the Ministry of Health, in 
2002, understanding the magnitude of the issue, created the Na-
tional Program of Education and Assistance to Pain and Pallia-
tive Care13.
In Brazil, opioids are used mainly in the treatment of severe acute 
pain and chronic pain in oncologic patients, but they have been 
underused by health professionals in clinical practice in general. 
There is few data in the literature on the pattern of analgesic use 
in Latin America. However, there still is a belief that the medical 
community is afraid of stimulating the opioid crisis due to re-
creational use, as it already occurs in other countries². 
In Latin America, tramadol is unanimously accepted in the treat-
ment of patients with severe acute pain, such as postoperative, 
post-traumatic pain and low back pain, moderate to severe chro-
nic pain in neuropathic conditions, osteoarthritis, moderate pain 
in senior patients unable to be treated with nonsteroidal analge-
sics, in patients with cancer pain, and fibromyalgia. 
However, unlike what is recommended, in these countries the 
opioid is used almost as a solo drug and not as a member of a 
therapeutic arsenal for adequate analgesia in patients. There are 
some factors that explain its acceptability unlike other opioids, 
such as lower incidence of respiratory depression, lower risk of 
dependence and addiction, and lower immunosuppressive effect 
when compared to the others. In addition, it is easy to titrate 
and is available in various formulations, which facilitates access 
to the drug10. 
This aversion to opioids is understood as opioid-phobia, that is, 
adversity to the prescription of opioids resulting from misinfor-
mation, fear of generating dependence, lack of knowledge, and 
inadequate training of health professionals regarding the use of 
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these drugs14. Therefore, the guidelines are not followed by the 
professionals, and the treatment is influenced by prejudices and 
previous personal experiences.
A study carried out with health professionals13 showed that doc-
tors, pharmacists, and nurses are unaware of and have prejudi-
ces about these drugs. In one of the interviews, a pharmacist 
said that “the use of opioids should only be done in hospitals 
and under medical supervision and control”. In the interview 
with nursing professionals, the authors report that there was 
also a lack of knowledge of these professionals in some aspects, 
inferring that the little knowledge tends to underestimate the 
experiences of intense pain of their patients. In addition, two 
occurrences were observed in which, even though morphine 
was prescribed “if necessary”, the nurses would confirm with 
the medical team about the administration of the drug, whi-
ch shows insecurity and fear on the part of the nursing team. 
When it came to the physicians, half of the interviewees did 
not reveal knowledge about the pain scales13.
It is important to emphasized that, in addition to the reasons 
already mentioned above, this topic is generally neglected in the 
training curricula of health professionals. Other difficulties en-
countered involve bureaucracy and the lack of multidisciplinary 
action of health professionals focused on pain management13. In 
the country, also, it is noticeable that analgesia is not provided in 
a totally adequate manner even in the oncologic scenario, depen-
ding on the health service where the patient is inserted9.

Prejudice from the population
Due to its use practically limited to oncology in the country, the 
population makes a simplistic association of the use of opioids 
exclusively in life-terminating situations9. Thus, in many situa-
tions where there is a suggestion of analgesic opioid treatment, 
patients are reluctant to accept it because they do not understand 
the clinical applications of the drug. In addition, due to the sig-
nificant adverse effects of this class of drugs, many patients are 
limited to seeing the possible harm of its use instead of conside-
ring the cost-benefit relation of its use. In general, an “opioid-
-phobia” scenario occurs in the popular imagination, in which 
the use of opioids is limited to situations of contraindication for 
paracetamol or NSAIDs)7.

Low priority of chronic pain as a health policy
The Brazilian population culturally uses analgesic drugs for pain 
control, especially non-opioids, having an increased prevalence 
of its use in women, seniors, individuals with higher education, 
individuals with chronic diseases, and polydrug users. The use 
of opioid analgesics in Brazil has a low incidence due to the low 
level of prescription of these drugs by health areas other than 
dentistry and oncology, services in which there is a large pres-
cription of codeine, especially associated with paracetamol. This 
fact may infer the scarcity of adequate palliative care services in 
the country10. 
In opposition to what happens in the United States of Ameri-
ca, the consumption of opioids in Brazil is historically limited 
mainly due to the structural bottleneck and low budget of most 
public health services, the lack of integration between health care 

and the uneven incorporation of palliative care in the various 
health services. 
Nevertheless, an increase in the sale of opioids in pharmacies has 
been noticed during the period from 2009 to 2015, with a gro-
wth of 465%, stimulated mainly by the prescription of codeine, 
considered an analgesic for mild or moderate pain. When evalua-
ting the absolute values, oxycodone, a drug sold under prescrip-
tion retention regime with the objective of controlling its use in 
the country, showed the highest increase in consumption during 
this period, reflecting the growing use of opioids with more po-
tent analgesic action and traditionally diverted for recreational 
use7. 
Before presuming dependence and deviation of the drugs’ func-
tion for their increasing prescription, it is prudent to point out 
that, especially in the case of Brazil, a better pain treatment may 
be taking place. 
Despite this, there is a need for further investigation in order to 
improve the regulation and monitoring of prescription standards 
in the country, considering the importance of a clear direction 
in the education of professionals in order to enable access to 
adequate treatment by the patient without increasing the risk of 
misuse of opioids and the consequences that result from this1.  
Another important aspect to be evaluated is the influence of so-
cioeconomic factors related to health and to the Brazilian states, 
reflecting the existence of differences in access to these drugs 
according to geographical distribution. A survey with dentists 
noticed that Brazilian states with greater access to dentists have 
greater sales of opioid analgesics6. 
Albeit contradictory, the 2015 Brazilian National Household 
Survey on Substance Use showed an opioid analgesic use higher 
in older age individuals and lower among people from higher 
income groups, which may be related to distinct socioeconomic 
conditions1. Although heroin consumption seems to be insignifi-
cant, other opioids seem to be on the rise in Brazil either through 
legal or illegal means. 
It is important to discern whether the current numbers reflect 
an important emerging public health problem and to ensure 
appropriate policies. Finally, although it is plausible to assume 
a deficiency of health policy regarding chronic pain control, it 
is not possible to infer an association with economic conditions.

CONCLUSION

Lack of medical training, insufficient education, and low priority 
of chronic pain as a health policy are growing concerns and result 
in unequal access to opioids and therefore inadequate treatment 
of patients. However, the authors highlight the shortage of data 
on opioid prescribing and consumption in Brazil. Further stu-
dies are needed in order to evaluate opioid use in general clinical 
practice.
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic shoulder pain 
in throwing athletes is a common complaint in everyday prac-
tice. Despite the growing number of publications, it is unclear 
whether these athletes have mechanical hyperalgesia associated 
with pain, which could alter the treatment options undertaken. 
The aim of the study was to summarize the results of the main 
evidence found on the pressure pain threshold in the shoulder, to 
compare these results in athletes of different sports.
METHODS: Electronic search via PubMed/Medline, PEDro, 
SPORTDiscuss, Web of Science and Scielo databases was done 
verifying studies in English or Portuguese. The keywords: pressu-
re pain threshold; athletes; shoulder; pressure algometry and its 
derivations were searched in both languages. The articles should 
have included athletes from sports that use upper limbs and that 
assess the pressure pain threshold in the shoulder. Five studies 
were included for analysis.
RESULTS: Athletes with shoulder pain had a lower pressure pain 
threshold. In swimmers, changes in mechanical sensitivity to pain 
seem to be related to weekly training hours, years of sports practice 
and age group. Sports competitions apparently have an influence on 
the reduction of pressure pain threshold in amateur tennis players.
CONCLUSION: Swimming athletes have a lower pressure pain 
threshold and this is related to the volume and time of training 
in the modality. This variable seems to be sport-dependent, and 
the absence of a greater number of studies in sports such as ten-
nis and wheelchair basketball limits conclusions on this subject.
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HIGHLIGHTS
• Shoulder pain is a common condition in overhead athletes, and athletes with shoulder pain 
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•  PPT changes in wheelchair tennis and basketball players still lack more conclusive data.
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RESUMO

JUSTIFICATIVA E OBJETIVOS: A dor crônica no ombro de 
atletas arremessadores é uma queixa comum no cotidiano do es-
porte. Apesar do número crescente de publicações sobre o tema, 
não está claro se esses atletas apresentam hiperalgesia mecânica 
associada a dor, o que poderia alterar as abordagens de tratamen-
to realizadas. O objetivo da presente pesquisa foi sintetizar os 
resultados das principais evidências encontradas sobre o limiar 
de dor a pressão no ombro, comparando estes resultados em es-
portistas de diversas modalidades.
MÉTODOS: Para esta revisão integrativa, as buscas eletrônicas 
ocorreram nas bases de dados Pubmed/Medline, PEDro, SPOR-
TDiscuss, Web of Science e Scielo, verificando estudos em inglês 
ou português. As palavras-chave pressure pain threshold; athletes; 
shoulder; pressure algometry e suas derivações foram pesquisadas 
em ambas as línguas. Os artigos deveriam incluir atletas de es-
portes com gestos esportivos no membro superior e que avalias-
sem o limiar de dor a pressão no ombro. Cinco estudos foram 
incluídos para análise.
RESULTADOS: Atletas com dor no ombro apresentaram me-
nor limiar de dor a pressão. Em nadadores, as alterações na sen-
sibilidade mecânica a dor parecem estar relacionadas com horas 
de treino semanais, anos de prática esportiva e faixa etária. As 
competições esportivas aparentemente possuem influência na re-
dução do limiar de dor a pressão em tenistas amadores. 
CONCLUSÃO: Atletas de natação apresentam menor limiar de 
dor a pressão, o qual se relaciona com o volume e tempo de trei-
namento na modalidade. Essa variável parece ser esporte-depen-
dente, e a ausência de um maior número de estudos em esportes 
como tênis e basquete em cadeiras de rodas limita conclusões 
acerca do assunto.
Descritores: Atletas, Hiperalgesia, Ombro, Pontos-gatilho.

INTRODUCTION

Chronic pain (CP) of the shoulder is a condition commonly 
reported by athletes who practice overhead sports1-8. In adoles-
cent judo, handball, and basketball athletes, there is a 63.8% 
prevalence of shoulder overload injuries9, and a high rate is also 
present in athletes with more than 5 years of sports practice 
at university level8. In professional athletes, shoulder CP re-
presents approximately 19% of the injuries in volleyball10 and 
between 52% and 58% of complaints at some point of the 
season in handball11,12.
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The pain is considered chronic when persistent for a period 
longer than three months13, being defined as primary when 
not explained by the presence of another clinical condition, or 
chronic disease, relating to emotional suffering or functional 
disability13,14. On the other hand, secondary chronic pain is 
usually related to another pathological event, being initially a 
symptom, but persistent even after the successful treatment of 
the underlying disease13.
Alterations in neural sensitization are described in pain pictures 
and are generally natural responses to an injury15. Peripheral sen-
sitization can be defined as an increase in the peripheral nocicep-
tive response due to a stimulus in its receptive fields, presenting, 
in sensitized nerves, altered action potentials, but normal nerve 
conduction16. Central sensitization (CS) is represented by an in-
crease in the central nervous system neuronal response due to a 
painful afferent stimulus16 or stimuli that are generally non-pain-
ful, inducing exacerbated and diffuse pain responses17.
The evaluation of the pressure pain threshold (PPT) is one of 
the ways to estimate the mechanical sensitivity to pain, whi-
ch corresponds to the moment when the pressure exerted on 
a tissue becomes a painful stimulus18,19. In cases of unilateral 
shoulder pain, a low PPT in the affected limb compared to the 
unaffected one indicates the presence of peripheral sensitiza-
tion15. In contrast, low PPT in tissues remote to the affected 
site (tibialis anterior, contralateral upper limb) suggests the pre-
sence of central sensitization15, one of the mechanisms sugges-
ted for the development of CP15,20.
According to a systematic review with meta-analysis that 
evaluated studies involving individuals with CP of several etio-
logies, the PPT in these populations was lower compared to 
asymptomatic control groups, showing generalized mechanical 
hyperalgesia in CP subjects21. Therefore, reviews on the pre-
sence of PPT in patients with shoulder CP are already availab-
le22,23, showing that individuals with tendinopathy or overload 
lesion in the upper limbs presented bilateral hypersensitivity 
during PPT measurement, when compared to asymptomatic 
individuals, but this finding showed low to moderate quality 
of evidence23. Furthermore, patients with shoulder pain did 
not present changes in the PPT, only changes in the supra-
-threshold of pain to heat (hypersensitivity) when compared to 
asymptomatic patients22.
However, PPT is still a variable that should be further explored 
in athletes, because with the growing number of publications 
on the subject there is a need to organize the results of the main 
evidence found. 
The purpose of this study was to synthesize the main results of 
existing research about PPT in the shoulder of athletes and to 
compare the results of PPT in athletes from different sports.

METHODS

An integrative review was carried out with the objective of 
identifying the existing works in the national and internatio-
nal literature on the theme “shoulder PPT in athletes”. Wi-
thout filters to determine the period, Pubmed, PEDro, Scielo, 
SPORTDiscus and Web of Science databases were searched. 

The MeSH terms and keywords combinations were used: pres-
sure pain threshold AND athletes; pressure pain threshold 
AND shoulder; pressure algometry AND shoulder; pressure 
algometry AND athletes. In the Scielo database searches, the 
following combinations of keywords in Portuguese were also 
used: limiar de dor a pressão AND atletas; limiar de dor a pressão 
AND ombro; algometria por pressão AND ombro; e algometria 
por pressão AND atletas.
This study included scientific articles published in English 
or Portuguese that evaluated PPT in the shoulder region and 
that involved athletes from all competitive levels, from sports 
that predominantly use the upper limbs in the sportive gesture 
and, therefore, had high prevalence of shoulder injuries, such 
as swimming24, volleyball25, rugby26, handball27, tennis28,29 and 
baseball30. Studies that evaluated PPT in other body segments 
in athletes or shoulder PPT in non-athletes, or that used other 
forms of pain assessment in athletes other than PPT were ex-
cluded. PPT measurements at points distal to the shoulder, to 
assess the presence or absence of pain in athletes were not con-
sidered an exclusion factor.
The search for the studies occurred in the following order: sear-
ch of the databases using MeSH terms and keywords, reading 
of the titles, selection and reading of the abstracts of the pre-
-selected studies. Then, the papers that fit the inclusion criteria 
were selected for full reading. The extraction of data from the 
full reading was performed to fill a table with the eligibility 
criteria; after the final selection of studies, an integrative review 
was performed with critical analysis of the results. 

RESULTS

Initially, 1,374 studies were found, and 19 duplicate studies 
were manually excluded, resulting in 1,355 studies. Of these, 
1,341 were excluded in the reading of titles and abstracts. This 
left 14 studies for full-text review. Of these, a total of nine were 
excluded for evaluating PPT in other body segments of athletes 
or for evaluating thermal sensitivity in athletes rather than me-
chanical pain sensitivity. At the end of this review, five studies 
that met the eligibility criteria were included (Figure 1).
Three of the included studies were present in Pubmed, SPOR-
TDiscus, and Web of Science databases, one was present in 
both Pubmed and Web of Science, and one was present in Web 
of Science alone.
The publications date from the period of 2011 to 2020, 
with studies from Spain, Belgium, Brazil, and Turkey. Swim-
ming31-33, wheelchair basketball34 and tennis35 athletes were 
evaluated. Regarding the competitive level, two studies evalua-
ted elite athletes33,34, one evaluated competitive sportsmen31, 
one evaluated competitive and amateur sportsmen32, and ano-
ther study evaluated amateur university athletes35 (Table 1).
The competitive level of the participants was defined differently 
in each publication. For swimmers, those who trained at least 
4 hours a week and participated in competitions at regional, 
national, and/or international level31 - as well as those who trai-
ned at least 3 times a week, swam at least 4000 meters a day, 
and participated in some professional competition for at least 



Mechanical hyperalgesia in athletes’ shoulder: integrative review BrJP. São Paulo, 2022 oct-dec;5(4):401-8

403

In
cl

ud
ed

E
lig

ib
ili

ty
S

el
ec

tio
n

Id
en

tifi
ca

tio
n

No. of reports 
identified in 

the search database 
(n = 1.374)

No of reports after 
eliminating duplicates 

(n=1.355)

No. of screened 
reports (n=1.355)

No. of articles with 
full texts evaluated 
for eligibility (n=14)

No. of studies included in 
qualitative overview (n=5)

No. of reports 
excluded by title and 

abstract (n=1.341)

No. of articles excluded 
with full texts, with 
justification (n=9)

Figure 1. Stages of the study development and article selection

Table 1. Characteristics of the studies included in this review

Authors Sport Methodology Competitive 
level

Participants Average training time 
(years)

Average training time 
(hours/week)

Kuppens 
et al.31

Swimming Observatio-
nal study

Competitive Mean age of 15.5±2.7 years 
102 healthy swimmers (54 males 
and 48 females) 
Age range between 10 and 25 
years 

Data not provided by 
the study

11.6±4.6 weekly trai-
ning hours

Hidalgo-
Lozano et 
al.33

Swimming Observatio-
nal study

Elite Age range between 18 and 28 
years
17 swimmers with pain - mean 
age 21±3 years  (9 men and 8 wo-
men) 
18 without shoulder pain - mean 
age 20±3 years (9 males and 9 
females)
15 healthy athletes - mean age 
23±4 years (7 men and 8 women) 
from other sports (athletics and 
skiing) as control group

Swimmers with shoul-
der pain: 11.6±3.4 
years of training in the 
sport
Swimmers without 
shoulder pain: 8.9±2.7 
years of training in the 
sport
Control group: 
11.1±5.5 years of trai-
ning 

Swimmers with 
shoulder pain: 
26.8±4.8 training 
hours per week
Swimmers without 
shoulder pain: 
26.1±5.5 hours trai-
ning per week
Control group: 
23.4±4.2 weekly 
hours of training

Habechian 
et al.32

Swimming Observatio-
nal study

Competitive 
and amateur

Age range between 8 and 15 years
30 not practicing sports - mean 
age 11.50±1.94 years (14 girls and 
16 boys)
30 amateur swimmers - mean age 
11.56±1.81 years (18 girls and 12 
boys) 
30 competitive swimmers - mean 
age 12.63±2.02 (17 girls and 13 
boys)

Amateur swimmers: 
4.36±2.91 years of trai-
ning in the sport

Competitive swim-
mers: 7.60±2.61 years 
of training in the sport

Data not provided by 
the study

Continue...

a year32 - were considered competitive. One of the studies clas-
sified elite swimmers as those who had trained for at least 2.5 
years under the supervision of a coach and who swam more 
than 6 hours a week33. In addition, swimmers who practiced 
the sport at most 2 times a week were considered amateurs32.
For wheelchair basketball athletes, the classification as an elite 
athlete was determined by the functional classification of the 
International Wheelchair Basketball Federation, based on the 
functional, motor and cognitive performance of the athletes34. 
In the study that evaluated tennis players, the characteristics 
that determined the competitive level were not described; it 
was only reported that all of them played the sport as amateurs 
at the college level35.
Table 2 presents the characterization of the included studies 
and their main outcomes. The presence of active trigger points 
was a common finding in athletes with shoulder pain33,34.
Regarding the PPT, only one study in swimmers reported thre-
shold reduction, with the presence of central and peripheral 
sensitization in this population with and without shoulder 
pain33, defined by the presence of low PPT values in the ante-
rior tibial muscle or in tissues remote to the painful limb33,34. 
Wheelchair basketball players with shoulder pain showed redu-
ced PPT and presence of central and peripheral sensitization 
compared to asymptomatic athletes of the same sport and tra-
ditional basketball34.
PPT was also evaluated over four consecutive days of ama-
teur tennis competition35 and there was a PPT reduction 
throughout the competition.
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Table 2. Goals, methods, results and conclusion of the included articles.

Authors Goals Methods Results Conclusion

Kuppens 
et al.31

To evaluate the re-
lationship between 
pain threshold and 
training volume in 
competitive swim-
mers, using sta-
tic (pressure pain 
threshold - PPT) 
and dynamic (con-
ditioned pain mo-
dulation) measure-
ment tools.

Digital Algometer 
(Wagner
Instruments, Green-
wich, CT, USA).
PPT measurement 
sites:
upper trapezius, 
dorsal side of the 
middle phalanx of 
the third finger, pro-
ximal third of the calf 
muscle.

Average swimming training: 11.6 h/week.
PPT associated with conditioned pain mo-
dulation: external painful stimulus applied to 
the upper portion of the non-dominant upper 
limb during PPT reassessment was superior 
to isolated PPT measurement;
Swimmers exposed to a higher volume of 
training showed higher PPT, indicating less 
sensitization to pain in these athletes;
Swimmers with lower training volume obtai-
ned lower PPT;
There was no correlation between training 
volume and conditioned pain modulation as 
a measure of endogenous pain modulation 
capacity.

Pain perception may be influenced 
by the volume of swim training;
Swimmers who had a greater num-
ber of hours of training obtained 
higher PPT in various parts of the 
body, indicating less sensitization to 
pain and possible training-induced 
hypoalgesia;
No associations were found bet-
ween training load and measures of 
endogenous pain inhibition.

Hidalgo-
Lozano et 
al. 33

To evaluate and 
compare PPT, pre-
sence of active 
and latent trigger 
points in elite 
swimmers with and 
without shoulder 
pain and in healthy 
elite athletes.

Mechanical pressu-
re algometer (Pain 
Diagnosis and
Treatment Inc., Great 
Neck, NY, USA).
PPT measurement 
sites:
Elevator of the 
scapula
Sternocleidomastoid
Upper trapezius
Scalene
Infra-spinal
Subscapular
Tibialis anterior

Swimmers in pain: 
65% had pain during training;
PPT lower than the control group;
Fewer active trigger points.
Swimmers without pain:
Lower PPT than the control group in the 
upper trapezius, subscapular, and anterior 
tibial muscles; 
Higher number of latent trigger points.
No significant difference in PPT and trigger 
points between the groups with and without 
pain;
Higher number of trigger points in the groups 
with and without pain than in the control 
group (healthy athletes from other sports).

Elite swimmers with and without 
shoulder pain showed lower PPT 
values compared to the group of 
healthy athletes;
Low PPT values were also found in 
the tibialis anterior in swimmers with 
and without shoulder pain, sugges-
ting the presence of CS in these 
athletes;
Elite swimmers with and without 
pain showed peripheral and central 
sensitization;
Findings of active trigger points in 
the shoulder/neck directly contribu-
ted to pain complaint in elite swim-
mers;
Similar PPT were found between 
the two groups of swimmers, 
suggesting that elite swimmers may 
be predisposed to develop a degree 
of mechanical sensitization related 
to the specific physical demands of 
swimming.

Continue...

Table 1. Characteristics of the studies included in this review – continuation

Authors Sport Methodology Competitive 
level

Participants Average training time 
(years)

Average training time 
(hours/week)

Ortega-
Santiago 
et al.34

W h e e l -
chair Bas-
ketball

Observatio-
nal study

Elite Age range 18-50 years
18 wheelchair basketball pla-
yers with shoulder pain - mean 
age 30±8 years
22 wheelchair basketball pla-
yers without shoulder pain
- mean age 32±10 years
20 traditional basketball players 
- mean age 31±7 years

Data not provided by 
the study

Data not provided by 
the study

Kafkas et 
al.35

Tennis Experimental 
study

Amateur col-
lege students

Age range 19-30 years
58 tennis players:
25 females - mean age 
24.35±5.42 years
34 men - average age 
25.10±6.05 years

 Data not provided by 
the study

Data not provided by 
the study
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DISCUSSION

Pressure pain threshold, training volume and sports compe-
titions
The training volume in competitive swimmers was directly 
proportional to PPT31. Thus, swimmers with more hours of 
weekly training had higher PPT, which indicates less mecha-
nical pain sensitivity and possible hypoalgesia induced by the 

training itself31. In non-athletes, aerobic exercise reduces me-
chanical pain sensitivity in healthy adults36, and aerobic, iso-
metric and resistance exercises have transient effects on pain 
reduction in this population37. It is worth mentioning that 
the appropriate dose of exercises to induce hypoalgesia is not 
clear37,38, and it has been suggested that for individuals with 
CP it is more effective to increase the frequency of weekly 
exercise sessions38.

Table 2. Goals, methods, results and conclusion of the included articles – continuation

Authors Goals Methods Results Conclusion

Habechian 
et al.32

To compare scapu-
lar kinematics, 
scapulo-thoracic 
muscle activation, 
and PPT at the 
shoulder in young 
non-sport players, 
amateur swim-
mers, and compe-
titive swimmers.

Digital Algometer 
(model OE-220; ITO 
Physiotherapy & 
Rehabilitation, Saita-
ma, Japan).
PPT measurement 
sites:
• Superior trapezius
• Infra-spinal
• Supraespinal
• Middle deltoid
• Tibialis anterior

Competitive swimmers presented: 
Greater internal rotation of the scapula - at 
90° and 120° of shoulder elevation - and an-
terior tilt of the scapula - at 90° of shoulder 
elevation - compared to non-athletes;
Greater activation of the serratus anterior 
between 60° and 120° of shoulder elevation 
compared to amateur swimmers, and from 
90° to 120° compared to non-competitive 
individuals;
Greater anterior scapular tilt of amateur 
swimmers between 90° and 120° of shoulder 
elevation compared to non-swimmers;
No difference in upper and lower trapezius 
muscle activation between groups;
No difference in PPT between groups in all 
muscles evaluated;
There was no correlation between scapular 
kinematics and PPT.

Young competitive swimmers sho-
wed changes in scapular kinematics 
and scapulothoracic muscle activa-
tion during shoulder elevation that 
may be related to the sport practice;
Mechanical pain sensitivity (PPT) 
was not altered in the evaluated 
young swimmers.

Ortega-
Santiago 
et al. 34

To investigate the 
presence of PPT 
and trigger points 
in the shoulder/
neck muscles in 
elite male whee-
lchair basketball 
athletes.

Mechanical pressure 
algometer.
Measurement sites 
of the PPT:
Between the zyga-
pophyseal joint bet-
ween C5 and C6
Deltoid 
Second metacarpal

Wheelchair Basketball Group with shoulder 
pain:
Mean duration of shoulder pain of two years;
Lower bilateral PPT at the shoulder, at the 
zygapophyseal joint between C5 and C6 and 
at the second metacarpal compared to the 
other groups; 
Higher number of active trigger points com-
pared to the other groups.
Wheelchair Basketball Group without shoul-
der pain:
Difference in the number of trigger points in 
the upper trapezius compared to the group 
with pain, showing higher number of latent 
trigger points in this muscle.
All groups present a similar number of latent 
trigger points. 

Hypersensitivity and a significant 
number of active trigger points in 
elite wheelchair basketball athletes 
with shoulder pain compared to 
asymptomatic players of the same 
sport and traditional basketball;
No differences were found between 
wheelchair basketball athletes wi-
thout shoulder pain and traditional 
basketball athletes.

Kafkaset 
et al.35

To evaluate chan-
ges in palm grip 
strength and PPT 
during amateur 
tennis competition.

Digital algometer 
(Chatillon DFE-100, 
Digital Force Gauge/
AMETEK).
Sites for measuring 
the PPT:
Lateral epicondyle
Trapezius
Deltoid
Supraespinal

Both groups with ↓PPT in the lateral epicon-
dyle, trapezius and deltoid after each day of 
competition compared to the first day.
Female tennis players:
Lower PPT in the supraspinatus after the 
third day of competition;
Lower palm grip strength after second, third 
and fourth day of competition;
Increased pain intensity measured using the 
Visual Analog Scale for pain after second, 
third and fourth days of competition. 
Male tennis players presented:
Lower PPT in the supraspinatus after the 
fourth day of competition;
Lower palm grip strength after third and 
fourth day of competition;
Increased pain intensity after the third and 
fourth day of competition.

PPT and grip strength values de-
creased, while pain intensity increa-
sed over the competition days;
This tournament sport has a heavy 
overload schedule that may affect 
PPT in the upper limbs;
It is assumed that consecutive 
days of competition may contribute 
substantially to overload injuries in 
tennis players.
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Although high training loads are associated with higher injury 
risks39, especially when there is a rapid increase in training loads40, 
PPT was higher in swimmers who trained more hours per week39. 
Physical training is based on the overload principle, so that in or-
der to increase athlete performance, his activity must exceed the 
adaptive capacity of the tolerated load40. However, the load must 
be properly managed to avoid the negative effects of training that, 
when excessive, can lead to overtraining and fatigue; but, when in-
sufficient, results in the athlete not being fully prepared for compe-
tition40. Possibly, the training performed in the study with swim-
mers was adequate to develop the physical abilities that enhanced 
performance and acted preemptively against injuries39.
The effects of overload can also be observed during sports com-
petitions on consecutive days. One of the included studies35 mea-
sured the PPT during a four-day amateur tennis competition. 
After the second, third and fourth days of competition, there was 
a reduction of the PPT at the lateral epicondyle, trapezius and 
deltoid, as well as a reduction of the PPT at the supraspinatus af-
ter the third day of competition in the female group and after the 
fourth day in the male group. There was also a reduction in palm 
grip strength after the second, third and fourth days of compe-
tition in female athletes and after the third and fourth days in 
male athletes. In this same period, in both groups there was an 
increase in pain intensity35. Considering the lower muscle mass 
in women41,42, it is likely that this accumulation of sequential 
matches on consecutive days probably generated greater muscle 
damage in the upper limbs of female athletes compared to male 
athletes, which reduced the PPT.
Studies evaluating shoulder range of motion in tennis players du-
ring two consecutive matches on the same day identified reduced 
range of motion of the rotations and also reduced strength of the 
medial and lateral rotators in the dominant limb43. These results 
suggest the accumulation of fatigue with absence of recovery du-
ring a sports competition, especially in female athletes, which 
may predispose the individual to injuries. 
Fatigue can be comprehended when the concepts of acute and 
chronic load are analyzed. The acute load is considered as the to-
tal load of practices and/or games in which athletes participated 
during a week, while the chronic load is the athlete’s conditioning 
state, representing the last three to six weeks of physical training44. 
When there is a high acute load coupled with a low chronic load 
(low conditioning), the athlete tends to be in a state of muscle 
fatigue39. Thus, the high acute load during the competition period 
may lead to a state of fatigue following the match days, which can 
be demonstrated by the reduction in PPT and grip strength, and 
the increase in pain intensity in tennis players35.

Pressure pain threshold in swimmers
In addition to the study that correlated training volume with 
PPT in swimmers, two other studies evaluated this population. 
These studies obtained conflicting results, while young swimmers 
aged 8 to 15 years with no complaints did not show changes in 
mechanical pain sensitivity32, swimmers aged 18 to 28 years with 
and without shoulder pain showed central and peripheral sensi-
tization, indicating a possible mechanical hyperalgesia due to the 
demands of the sports practice33.

The result in young swimmers without complaints32 is contrary 
to that found in a recent systematic review45, which showed 
in competitive adolescent swimmers a higher prevalence of 
shoulder pain, with moderate evidence for association with the 
volume of swimming training. This lower sensitization in these 
athletes can be explained by the shorter time practicing the 
sport, and swimmers with shoulder pain have an average of 
11.6 years of practice, while those without shoulder pain have 
an average of 8.9 years of training33. These data corroborate a 
previous research that found a positive relationship between 
years of competitive swimming training and reduced supras-
pinatus tendon thickness, which are self-reported measures of 
shoulder pain and function46.
Musculoskeletal adaptations such as reduction of the subacro-
mial space and increase of the shoulder anteriorization postu-
re47, muscle imbalances in the scapular waist, increase of the 
internal rotators strength and reduction of the external rotators 
and supraspinal strength are reported in swimmers48. In the 
long term, these changes may favor shoulder overload inju-
ries47,49-51, which may explain the central and peripheral sensiti-
zation found in swimmers when compared to healthy athletes 
from other sports33. 

Pressure pain threshold and basketball
Wheelchair basketball athletes with shoulder pain had reduced 
PPT in all tested areas, in addition to the presence of a higher 
number of active trigger points when compared to athletes of the 
same sport and traditional basketball athletes34. Shoulder pain is 
a common condition in these athletes52, and in men there is an 
association between shoulder pain and older age, lower functio-
nal skills and more years of experience in the sport, while in wo-
men, a longer time of practice tends to moderate shoulder pain53.

Pressure pain threshold and trigger points 
The presence of active trigger points (TP) is common in pro-
fessional basketball players with unilateral shoulder pain54, si-
milar to what has been found in wheelchair basketball players 
and swimmers with shoulder pain, who also present a reduced 
PPT and the presence of central and peripheral sensitization33,34. 
Thus, it is possible that there is a relationship between the pre-
sence of active TP, shoulder pain, and low PPT. 
The presence of active TP may be related to the presence of 
central54 and peripheral18 sensitization in the studied athletes. 
In individuals with unilateral subacromial pain syndrome, the 
presence of bilateral active TP and increased myofascial pain in 
the affected limb was related to the presence of peripheral sensi-
tization18. In subjects with tension headache, a relationship has 
been established between the number of active TPs in the cer-
vical and shoulder regions and diffuse pain sensitivity (central 
sensitization)54. 
The small number of publications included in the review can be 
mentioned as a study limitation, in addition to the fact that the 
studies included did not evaluate athletes from the same moda-
lity, with a predominance of studies with swimmers of various 
age groups and competitive levels. In addition, a limited number 
of publications on the theme was identified, making this review 
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difficult to carry out, even considering the limitations inherent 
in the methodology used in an integrative review.  
This study contributes to a better comprehension of pain and its 
determinants in athletes, especially swimmers. New studies should 
be conducted, especially in sports that involve the upper limb in 
overhead position, taking into account the prevalence and inci-
dence already reported in previous studies about shoulder pain in 
practitioners of the mentioned sports, both adolescents and adults. 

CONCLUSION

Athletes with shoulder pain have lower PPT. However, the PPT 
in athletes shows conflicting results across sports, indicating the 
possibility of being sport-dependent. In swimmers, changes in 
mechanical pain sensitivity seem to be related to weekly training 
hours, years of sports practice, and age group. In amateur tennis 
players, consecutive days of competition contributed to reduced 
PPT in the shoulder and elbow. 
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ABSTRACT

BACKGROUND AND OBJECTIVES: Chronic headache can 
be defined as a primary disorder that falls into four categories: 
migraine, tension-type headache, autonomic headache, and tri-
geminal headache. In rare cases, headaches can develop acute 
damage to both the micro-vessels and the white matter, which 
can shape foci of gliosis. In this case, the patient was diagnosed 
with chronic headache and had severe physical disability. Many 
treatments have been performed without achieving satisfactory 
control of the clinical condition. The objective of this study was 
to demonstrate the resolution potential of an interprofessional 
therapeutic proposal based on an interdisciplinary approach, 
which united Physical Therapy, Psychology, Physical Education, 
and Nutrition in the treatment of chronic headache. 
CASE REPORT: Female caucasian patient, with chronic heada-
che for 14 years, with early progressive gliosis and rare T2 lesions 
with hypersignal in the supratentorial white matter. The proto-
col, planned in an articulated manner between the professionals, 
included dry needling and laser on the frontal, temporal, and 
masseter muscles during the physical therapy sessions, psycho-
logical care with relaxation techniques, guided imagery, medi-
tation, and biofeedback, nutritional counseling based on the 
anamnesis with a 24-hour recall that guided the correct distribu-
tion of macro and micronutrients, as well as a resistance training 
for 12 weeks (three times a week) of resistance and aerobic exer-
cises, and a 12-week follow-up after the intervention. 
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HIGHLIGHTS
• This is a case of a patient with chronic headache and severe physical disability. 
• An interdisciplinary and interprofessional approach was used and resulted in satisfactory 
pain control. 
• The multimodal therapy protocol represented a safe and effective alternative for the treat-
ment of chronic headache in this case.
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CONCLUSION: The program of the proposed protocol proved 
to be safe and effective in the treatment of chronic headache, 
with results that were maintained after the intervention.
Keywords: Chronic pain, Headache, Interdisciplinarity.

RESUMO

JUSTIFICATIVA E OBJETIVOS: A cefaleia crônica pode ser 
definida como um distúrbio primário, que se enquadra em quatro 
categorias: enxaqueca, cefaleia do tipo tensional, cefaleia autonô-
mica e cefaleia trigeminal. Em casos raros, as cefaleias podem de-
senvolver lesões agudas nos microvasos e na substância branca, que 
podem formar focos de gliose. No caso aqui relatado, a paciente 
foi diagnosticada com cefaleia crônica e apresentava incapacidade 
física grave. Muitos foram os tratamentos realizados sem se obter 
um controle satisfatório da sua condição clínica. O objetivo des-
te estudo foi demonstrar o potencial resolutivo de uma proposta 
terapêutica interprofissional fundamentada em uma abordagem 
interdisciplinar, que uniu Fisioterapia, Psicologia, Educação Física 
e Nutrição no tratamento da cefaleia crônica.
RELATO DO CASO: Paciente do sexo feminino, caucasiana, 
com cefaleia crônica há 14 anos, com gliose progressiva precoce 
e que apresentou lesões raras com hipersinal em T2 na substân-
cia branca supratentorial. O protocolo, planejado de maneira 
articulada entre os profissionais, incluiu agulhamento a seco e 
‘laser’ nos músculos frontal, temporal e masseter durante atendi-
mentos com a fisioterapia, atendimento psicológico com técnicas 
de relaxamento, imagens guiadas, meditação e biofeedback, uma 
orientação nutricional que partiu da anamnese com recordatório 
de 24 horas, que orientou sobre a correta distribuição de macro e 
micronutrientes, além de um treinamento resistido por 12 sema-
nas (três vezes por semana), com exercícios resistidos e aeróbicos 
e um acompanhamento de 12 semanas após a intervenção. 
CONCLUSÃO: A aplicação do protocolo proposto mostrou-se 
segura e eficaz no tratamento da cefaleia crônica e com resultados 
que se mantiveram após a intervenção. 
Descritores: Cefaleia, Dor crônica, Interdisciplinaridade.

INTRODUCTION

Headaches affect approximately 90% of people throughout their 
lives1. Chronic headache is a persistent headache condition, of-
ten accompanied by severe comorbidities such as chronic fatigue, 
depression, anxiety, and insomnia, conditions that together are 
difficult to treat2. In rare cases, headaches can result in acute in-
jury to micro-vessels and white matter, leading to the formation 
of gliosis foci3, a simplified form of the central nervous system 
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healing process in regions of the white matter with axonal dama-
ge and glial proliferation3. 
Chronic headache, which affects about 46% of the adult po-
pulation, can lead to severe disability and cause important 
psychosocial effects, including absenteeism, low self-esteem, 
difficulties in relationships with family members, worsening 
quality of life, maintenance and development of chronic pain 
syndromes4,5. In the World Health Organization’s ranking of 
disability causes, chronic headache is among the five major 
conditions of disability in women, with great incapacitating 
power in daily life5.
In this case study, an intervention protocol was presented 
based on an interdisciplinary approach and developed in an 
interprofessional manner, involving professionals from Physi-
cal Therapy, Physical Education, Nutrition, and Psychology. 
The interprofessional work was chosen to approach the high 
complexity case6 of a patient with chronic headache, without a 
clearly identifiable cause, with limitation to treatment, combi-
ned with undesired results and frustration of her expectations.
In this sense, the present study sought to show that the pro-
posed protocol, based on an interdisciplinary approach carried 
out by an interprofessional team, was potentially beneficial in 
the treatment of chronic headache.

CASE REPORT

The CARE Guidelines (CAse REports) were used for drafting 
the manuscript, increasing its accuracy, transparency, and use-
fulness7. 
Female patient, 42 years old, married, mother of two children, 
with a history of chronic headache, depression and anxiety. 
In October 2021, the patient contacted a healthcare facility 
(VCD) for the first time and, in her initial consultation, she re-
ported that her headaches began in adolescence, a period when 
she lived in the rural area and worked in farming.

Main questions/symptoms and clinical findings
At the time of the consultation, the patient was agitated, dis-
tressed, introspective, and had difficulty expressing herself. She 
reported frequent and excessive use of drugs without conse-
quent improvement of the clinical condition. She also stated 
that started treating her headache in 2008, when her doctor 
prescribed aspirin, paracetamol, and anti-inflammatory drugs. 
This therapy led to an improvement in the clinical scenario, 
with a reduction of the crises for a period of approximately two 
months, after which the manifestations returned, even with the 
use of drugs. Over time, the pain became even more intense, 
even with the increase of drugs, which included weak opioids 
prescribed for moderate pain and strong opioids in the most 
intense crises. 

Diagnostic Assessment 
From the initial consultation performed by a physical therapist 
in 2021, data on drug use, eating habits, muscle sensitivity as-
sessment (masseter, occipital, frontal, and temporal), everyday 
behaviors, and the level of physical activity were collected.

20
07

The headaches started in adolescence, 
when the patient lived in the rural 
area and worked in agriculture.

Mild, frequent headaches, which, 
according to the patient’s perception, did 

not interfere with her daily routine.

20
08

About a year after the initial symptoms the 
patient sought medical help because the 

symptoms interfered with her routine.

The medical diagnosis associated the headache 
with hormonal change, considered normal for 

the patient’s age, and with “physical stress”. The 
medical prescription included analgesics, muscle 

relaxant, and anti-inflammatory, all of oral use.

20
08

-2
02

1

According to the patient’s report, the period 
was marked by alternating therapies that were 
not very efficient in improving her headache, 

with worsening of pain over the years.

Main reports of the patient over the period:
- Worsening of pain;
- Search for treatments with various health pro-

fessionals:
- consultation with a neurologist;
- consultation with a psychiatrist;

- Underwent several exams;
- Alternating drug therapies with the use of anti-

-inflammatory drugs (indomethacin), inhibitors 
(pregabalin and amitriptyline), calcium channel 
blockers (flunarizine), among others whose na-
mes the patient could not remember.

20
21

On the recommendation of friends, the patient 
came to the clinic. From the initial consultation, 

an interprofessional intervention based on 
interdisciplinary approach was chosen.

The work team involved:
- Physiotherapist;
- Physical education professional;
- Nutritionist and;
- Psychologist.

T
im

el
in

e

Before starting the intervention protocol, the patient confi-
ded that this would be her last attempt at treatment. She was 
quite afraid of the result that was presented in her last MRI 
scan, which showed rare sparse hypertensive foci in the brain 
white matter (Figure 2), called gliosis foci. 
At the time of the consultation, the patient was using pre-
gabalin 75 mg, flunarizine dihydrochloride, amitriptyline, 
and varivax. The physical examination included: blood 
pressure; palpation of the sinuses; palpation of the neck, 
skull, masseter, occipital, frontal and temporal muscles, 
observing the structure and function of these muscles and 
trigger points.

Figure 1. Timeline
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Therapeutic intervention
From the initial diagnosis, an interprofessional team develo-
ped a work plan based on an interdisciplinary approach. The 
planning allowed the integration of services, with appoint-
ments three times a week for 12 weeks. In the physiothera-
peutic approach, the procedures performed consisted of using 
the dry needling technique on the temporalis, masseter, frontal 
and corrugator muscles, bilaterally, with more applications on 
the left hemi face. Additionally, the laser (Therapy XT®, Santo 
André, São Paulo) was used as photobiostimulator, for not ha-
ving side effects and not being invasive. A rate of 6J/60 sec/cm2 
was applied in the same muscles that were treated with the dry 
needling technique. 
After the nutritional assessment, which included an anamnesis, 
with a 24-hour recall, the patient was oriented in relation to the 
nutritional factors that are most related to chronic headaches, 
having as reference an academic study8. In general, besides the 
guidance on the correct distribution of macro and micronu-
trients in the diet, the recommendations aimed at eliminating 
or considerably reducing the intake of stimulants, especially al-
cohol, coffee, mate, simple sugars, and industrialized products. 
In addition, a low-fat diet was prioritized, with increased intake 
of fruit and water.
During the psychological follow-up, the patient had one 
appointment a week for 12 weeks, lasting 50 to 60 minutes. 
The technique used was Cognitive Behavioral Therapy (CBT). 
Relaxation techniques were taught through diaphragmatic 
breathing, guided imagery, and meditation on the patient’s 
everyday events. A set of techniques was used to increase the 
ability of voluntary control of physical responses, called biofee-
dback. The technique consists in the observation of psycholo-
gical signals and instructions for certain situations, obtaining 
control over the organism, aiming at its regulation. According 
to a scientific study9, in the context of chronic pain treatment, 
CBT is a method capable of correcting cognitive beliefs and 
distortions that can alter and even increase pain perception.
The physical exercise protocol was planned and monitored by a 
physical education professional with experience in patient fol-
low-up. Before starting each exercise session, the patient wrote 
down her pain and tiredness with scores between zero and 10. 
For monitoring pain and tiredness, the Visual Analogue Scale10 
and the Borg Scale11 were used, respectively.
The pain and fatigue scores assessed at rest (before each exer-
cise session) were used as a reference to control training loads. 
Exercise was interrupted whenever pain and fatigue scores in-
creased by 2 points in relation to rest. The protocol consisted 
of 12 weeks of resistance and aerobic exercises, performed three 
times a week. Each session consisted of a 10-minute warm-up 
on a horizontal bicycle ergometer (Bike Horizontal H2 Move-
ment®, Pompeia, São Paulo), followed by squatting exercises, 
“sit/stand” on a bench, leg press flexion and extension, and 
unilateral elbow flexion and extension in the standing position 
on the equipment (Cross Over Line TRG®, Blumenau, Santa 
Catarina). The loads were adjusted to the number of series and 
repetitions prescribed in each phase and the perception of pain 
and fatigue was used for monitoring, as already described.

The symptoms reported by the patient included pain radiating 
down the arm that intensified in the cervical region, more on 
the left side of the face, and also reported paresis and loss of 
function in the left upper limb. In addition, the patient was 
referred for consultation with a psychologist and for nutritional 
and physical activity level assessment. 
During the psychological consultation, it was found that the 
patient’s life history contributed substantially to the condition, 
with the presentation of data on her environmental context. 
Family variables pointed to the existence of conflict, suggesting 
a history of modeling for pain behavior, in addition to possi-
ble associated family heritage. Besides the family report, the 
patient presented aspects of positive social reinforcement for 
addictive behaviors and pain manifestations. 
The data collected in the nutritional consultation pointed to 
the need to avoid foods that trigger pain (cheese, sausages, 
soy-based sauces, caffeine, mate, soft drinks, fried food, stuf-
fed cookies, and fatty meats), as well as to replace vitamins 
and nutrients that were not being properly consumed in the 
patient’s diet, causing deficiency and helping to perpetuate 
the pain cycles. Another element pointed out in the patient’s 
diet was the fasting time, also corrected in the nutritional 
performance. 
With the physical education professional, evaluation and pre-
-participation in the exercises were performed, gathering data 
on personal health history (surgeries, fractures, hospitaliza-
tions), current habits, family history, current level of physical 
activity, and sedentary behavior. The specific tests were of one 
repetition maximum (1RM) for the lower and upper limbs, in-
volving familiarization with the pain and fatigue scales. During 
the exercise phase, the pain and fatigue scores could not exceed 
the pre-intervention condition by more than two points. 

Figure 2. Gliosis foci
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RESULTS 

The primary outcome of this study was the pain relief during 
the 12-week intervention period. The initial pain, which scored 
10 out of 10, was reduced by 18% in the first 20 visits, and 
by an average of 6.8% throughout the treatment, with the final 
presentation varying between two and three points, as shown in 
figure 3.
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Figure 3. Evolution of pain throughout the 12-week intervention, mea-
sured using the Visual Analog Scale 

The satisfaction with the treatment from the patient’s perspecti-
ve was evaluated through the Questionnaire of Perceived Chan-
ges (QPC), with the options: “worse”, “no change” or “better 
than before”. The following items were answered as “better than 
before”: personal problems, mood, stability of emotions, self-
-confidence, interest in life, ability to endure difficult situations, 
appetite, sleep, physical health (pain, tremors, etc.), sexuality (se-
xual satisfaction), living with family, friends and other people, 
interest in work, leisure activities, homework, ability to fulfill 
obligations and make decisions. The item “your energy” was the 
only one that had “no change” as an answer.

DISCUSSION

Based on the results presented in this study, the proposed in-
tervention protocol can be used to reduce pain intensity and 
improve patient satisfaction in relation to the proposed criteria. 
The literature shows progress in the management of chronic hea-
dache12. However, historically, methods have been defined by 
expert opinions based on limited evidence13, which, according 
to the American Headache Society (AHS) guidelines, makes a 
standardized approach necessary to optimize treatment success13. 
There is no consensus about the best treatment for each type of 
headache, especially about a treatment that takes into account 
individual complaints. 
The protocol, over the 12 weeks of intervention, showed 
positive effects on pain reduction. Some factors that hinder 
the treatment of patients with headache were also identified. 
Among them stand out self-medication that, according to a 
study13, results in little or no effect; and the suspension of 
the use of drugs prescribed by the doctor for the treatment 

of pain, such as pregabalin, paracetamol, flunarizine dihydro-
chloride, and varivax.
In this sense, the main objective of the intervention recommen-
dations for the report in question was pain improvement. The 
second objective was to demonstrate the achievement of this im-
provement through the interdisciplinary protocol. The protocol 
was effective throughout the 12-week intervention, which may 
have contributed to patient compliance during treatment. Some 
barriers that hinder the treatment of people with headache were 
also identified, such as when the patient stopped taking all the 
drugs directly related to relieving the pain and those associated 
with pain. 
The effects of treatment were observed in the first week and over 
the following 12 weeks. During the initial phase, dry needling 
may have helped relieve pain, as described in a recent systematic 
review on the effectiveness of dry needling in headaches14. Ho-
wever, this should not be considered as the only effective action, 
since it is an intervention based on inter-professionalism. In this 
sense, dry needling alone is not supported by evidence, which 
suggests more robust approaches15.
Although the results of photobiostimulation (laser) in the treat-
ment of pain are still inconclusive16, the objective of the present 
study was to use it as an adjuvant, considering its potential an-
ti-inflammatory effect17. Another evaluation of the effectiveness 
of this technique showed clinical results against pain in patients 
with primary headache, despite the inconclusive evidence17.
The psychological follow-up was aimed at reducing the frequen-
cy of pain episodes, voluntarily controlling the physical respon-
ses that can aggravate it, in addition to minimizing the emotio-
nal factors, helping the patient to live with the crises in the best 
possible way. In this sense, CBT explored three related areas: 1) 
the cognitive part: what is her pain, what is real and what is not; 
2) the gradual exposure to the perpetuating stimuli; 3) daily life 
and behavioral change. According to one study18, this strategy 
can also be used to treat other chronic pain conditions such as 
low back pain, and can lead to significant and lasting improve-
ments in these clinical conditions.
The focus of the nutritional approach was to provide a balan-
ced diet and the elimination of foods that potentially worsen 
pain. In the case of the patient in question, cheese, chocolate, 
citrus fruits, alcohol, coffee, bad carbohydrates, and processed 
products were excluded from her diet.
It is known that the exercises that are potentially beneficial for 
most clinical conditions are those performed at moderate to high 
intensities19. Considering that exercise, acutely, can also indu-
ce hyperalgesia and that fatigue can potentiate this effect20, the 
assessment of pain perception and fatigue during each training 
session is an efficient strategy to adjust the training overload and 
minimize hyperalgesia induced by exercise. Thus, the proposed 
protocol could be carried out uneventfully over the 12 weeks of 
intervention and allowed the patient to maintain a regular prac-
tice of physical exercises after discharge, maintaining the results 
obtained in the intervention for at least 12 weeks, when she was 
reassessed.
The choice to use strategies based on the control of fatigue and 
pain had, as a main objective, not to increase the pain scenario 
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by the potential of fatigue and increased pain during exercise on 
the sensitization of neurokinin subunits (1) in the N-methyl-D-
-aspartate (NMDA) receptors, in the ventromedial region of the 
medulla20. 

CONCLUSION

The multimodal and multidisciplinary approach presented in 
this case study proved to be safe and effective for the treatment 
of chronic headache, with positive impacts on the patient’s life, 
thus highlighting the clinical relevance of interdisciplinary and 
interprofessional work in cases of chronic headache. 
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receipt of the manuscript along with a Publication Agreement form or a link to 
the online version of this agreement.

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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



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

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

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

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

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