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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-
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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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