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Interventions based on pain education and self-management are dependent
on factors such as attention, memory, concentration, and executive function.
Objective: To explore the relationship between cognitive performance
and the variables pain intensity, central sensitization, catastrophizing,
and hypervigilance in women diagnosed with chronic pain-related TMD.
Methodology: This is a cross-sectional study. A total of 33 women (mean
age: 38£4.6 years; range: 18 to 66 years) with chronic pain-related TMD
(myalgia and/or arthralgia) diagnosed according to the Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD). Specific questionnaires were used
to evaluate cognitive performance, overall pain intensity, central sensitization,
hypervigilance, and pain catastrophizing. The data were analyzed using
Pearson’s correlation coefficient and backward stepwise multiple linear
regression (statistical significance at 5% alpha). Results: Approximately
53% of the study sample showed decreased cognitive performance.
High central sensitization, hypervigilance, and pain catastrophizing were
observed. A significant negative correlation was observed between cognitive
performance and hypervigilance (p=.003, r=—.49), cognitive performance
and catastrophizing (p<.001, r=-.58), and cognitive performance and pain
intensity (p<.001, r=-.58). Regarding the partial regression coefficients,
only catastrophizing and pain intensity showed statistical significance
(t=-2.12, p=.043; t=-2.64, p=.014, respectively), indicating a significant
role in explaining cognitive performance at the sample. Conclusion: High
pain intensity and the presence of catastrophic thoughts regarding pain can
predict impaired cognitive performance in women with chronic pain-related
TMD. Management strategies addressing psychosocial dimensions such
as reducing catastrophizing and ensuring complete understanding of the
condition are important.
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The high prevalence of chronic pain and the
therapeutic difficulties associated with its management
makes it a serious public health problem?®? with
considerable social, familiar, emotional, and cognitive
impacts. Therefore, the management of chronic pain
must go beyond the individual experience to include
a wider approach that takes nociception and other
bio-psychosocial aspects into consideration.? Both in
Brazil and worldwide, chronic pain is more commonly
observed in women, and its prevalence rates range
from 29% to 73%,* creating a need for health services
that focus on the development of specific management
strategies aimed at prevention and intervention.

The current understanding of temporomandibular
disorders (TMD) is based on previous evidence that
identifies it as a multi-systemic alteration resulting
in generalized chronic pain.>® Although current
interventions based on pain education and self-
management are dependent on factors such as
attention, memory, concentration, and executive
function, all of which play a crucial role in the long-
term maintenance of well-being, the literature lacks
evidence on the cognitive performance of patients
diagnosed with this condition.

Patients with chronic pain typically exhibit impaired
outcomes in tests examining cognitive performance
and self-perception of their condition in social situations
and daily activities.”® Previous observational clinical
studies found that most patients with chronic pain
report loss of memory and concentration, particularly
during severe episodes.®10:1!

Other studies showed that activities related to the
executive function may also be mild to moderately
impaired in these patients, leading to higher levels of
distraction and reduced cognitive abilities.**>13 The
literature also shows the significant role of memory
in the relationship between chronic pain and cognitive
performance, particularly in older patients, although
the specific type of memory (working memory,
short and/or long-term memory, or autobiographical
memory) involved is still unclear.t*4

The experience of pain also includes various
emotional and behavioral aspects, such as
catastrophizing and hypervigilance, which can
influence pain modulation and hinder effective
management.t>16 Therefore, this study aimed to
explore the relationship between the variables pain

intensity, central sensitization, catastrophizing, and
hypervigilance with cognitive performance in women
diagnosed with chronic pain-related TMD (myalgia
and/or arthralgia) to elucidate the influence of
those variables on the cognitive performance and
to contribute to the development of appropriate
strategies that consider these parameters. The
hypothesis is that cognitive performance is influenced
by these predictor variables.

Study design: Analytical, observational, cross-
sectional study design used.

Ethical approval was obtained from the research
ethics committee of the School of Dentistry, Ribeirdo
Preto, University of Sao Paulo (FORP/USP) (CAAE
03383218.7.0000.5419), and all study participants
were required to provide informed consent, according
to the ethical standards of the Regulatory Norms for
Research in Humans, Resolution 466/2012, CONEP,
Brazil.

The sample was established for convenience, based
on the number of patients received at the service (a
total of 52) in 2019 who met the established inclusion
criteria. The study sample included 33 women (mean
age: 38+14.6 years; range: 18 to 66 years), recruited
at the TMD graduate clinic of FORP/USP during
2019, with various diagnoses of chronic pain-related
TMD (myalgia, headache attributed to TMD, and/or
arthralgia) for six months or more, according to the
Diagnostic Criteria for Temporomandibular Disorders
(DC/TMD)'":8 translated and validated for the Brazilian-
Portuguese population.'® Patients with a history of
tumors, psychiatric, or neurological diseases that
compromised cognitive performance, and/or major
surgeries in the stomatognathic system were excluded
as these could all be potential sources of chronic pain
and, therefore, possible confounders. Demographic
data including age, level of education, duration of pain
(in months), presence of comorbidities, and chronic
use of medications were recorded.
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The MoCA (Montreal Cognitive Assessment)
screening test for mild cognitive deficit contains
eight key domains: visuospatial/executive, naming,
memory, attention, language, abstraction, delayed
recall, and orientation.?%2! Its score can be used to
predict the cognitive competencies of the individual,
with a total score <26 indicating cognitive impairment.
In this study, the test was conducted by a calibrated
evaluator, with the estimated time of execution being
10 minutes.

Pain perception, catastrophizing, hypervigilance,
and central sensitization were assessed using
specific validated questionnaires. The perception of
their overall pain intensity in the previous week was
assessed using a visual analog scale, in which the
participant was asked to mark a number ranging from
zero (absence of pain) to 10 (worst possible pain) to
describe their pain experience.

The 13 items of the Brazilian Portuguese version
of the Pain Catastrophizing Scale [(BP)-PCS],** a self-
administered questionnaire used. The patients were
asked to mark scores [range: 0 (almost never) to 5
(almost always)] to describe their thoughts or feelings,
with a higher final score indicating a greater level of
pain catastrophizing (Cutoff score of 30 can be used
to generally indicate the presence of this characteristic
and was used in descriptive analysis - Table 3).

Pain hypervigilance was evaluated using the Pain
Vigilance and Awareness Questionnaire (PVAQ -
Brazilian Portuguese),® which consists of 16 items that
are scored using a Likert scale [range: 0 (never) to 5
(always)]. The items represent the degree to which
each description of pain behavior was experienced by
the patient in the two weeks before the study. Although
pain hypervigilance can be classified using the 25%,
50, and 75% percentiles of the total scores for each
of the PVAQ factors, this method was not used in this
study because the aim was to examine correlations
and evaluate the influence of different variables on
cognitive levels. Cutoff score of 40 can be used to
generally indicate the presence of hypervigilance and
was used for descriptive analysis (Table 3). As chronic
pain affects the nociceptive circuit of the central
nervous system, the participants’ central sensitization
was assessed using the CSI questionnaires (Central
Sensitization Inventory).?! The first part of these

questionnaires (Part A) assessed 25 signs and
symptoms related to central sensitization, with specific
statements being assigned scores on a Likert scale
[range: 0 (never) to 4 (always)]. The total score can
range from 0 to 100, with 40 points or more being an
indicative of painful central sensitization. The second
part of the questionnaires (Part B) was composed of
questions on the presence of confirmed diagnoses
associated with central pain sensitization.

The post-study power test was used to calculate the
scope power of the study using the website clincalc.
com. It was based on the cutoff value for the normality
of the cognitive performance test, whose value is 26,
on the average value found in the studied sample (24),
with alpha value set at 0.05. The achieved value of
post-hoc power for the sample was 99.6%. This value
should be considered with caution, since we found no
studies on the application of this test in people with
TMD; therefore, the mean of this variable for this
population is unknown. Considering this, the following
statistical methodology was applied:

First, the sample was analyzed according to the DC/
TMD diagnosis of pain-related TMD conditions (myalgia
and/or arthralgia) to verify if the variables analyzed
in this study differed between the groups of myalgia
and/or arthralgia, or if these diagnostic groups could
be analyzed together. Headache attributed to TMD was
found associated with other pain-related TMD in the
studied sample and was not considered as a cluster
in this study. After confirmation of normality for all
study variables using the Shapiro-Wilk test (p>.05),
Pearson’s correlation and backward stepwise multiple
linear regression tests were used to analyze the data.
An alpha level of 5% was considered statistically
significant, and all analyses were conducted using
the Bioestat 5.3 program. The Pearson’s correlation
coefficient was categorized into weak correlation
(0 to 0.4), moderate correlation (0.5 to 0.7), and
strong correlation (0.8 to 1). The null hypothesis
(HO) was that the cognitive performance of women
with chronic pain-related TMD was not influenced by
pain intensity, hypervigilance, catastrophizing, and/
or central sensitization [f1=0, B2=0, B3=0, B4=0].
The alternative hypothesis (H1) was that the cognitive
performance of women with chronic pain-related
TMD was influenced by pain intensity, hypervigilance,
catastrophizing, and/or central sensitization [at least
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one B1+0].

A total of 52 people were directed to the service
of TMD and 49 of them, all women, were eligible for
this study. The number of participants reached was
33 women. The Flowchart below (Figure 1) shows the
process of defining the final sample achieved.

In accordance with the DC/TMD,'7.18
temporomandibular joint disorders were classified into
12 categories, as follows: local myalgia (7), myofascial
pain (7), referred myofascial pain (15), arthralgia (26),

TMD attributed headache (14), disc displacement with
reduction (11), disc displacement with reduction with
intermittent locking (1), degenerative disease (5), and
subluxation (1). The duration of pain ranged from 6
to 420 months (mean duration: 80.24+85 months).
After the TMD diagnosis, the sample was distributed
in pain-related TMD clusters, as follows: four subjects
with arthralgia, seven subjects with myalgia, and 22
subjects with arthralgia and myalgia associated. Table
1 shows descriptive data (mean, standard deviation)
by cluster and an analysis of variation (ANOVA 1
criterion) between them for each variable studied.
The results showed no significant differences between
clusters (p>.05).

Figure 1- Flowchart of sample selection steps, following the inclusion and exclusion criteria; eligible and non-eligible volunteers and

losses incurred for various reasons

Table 1- Mean (standard deviation) of the studied variables according to the subgroups of pain-related TMD diagnoses. Analysis of

variance (ONE-WAY ANOVA).

Artralgia Myalgia A+M ANOVA
F p-value
MOCAt 26.75 (£3.40) 24.71 (+4.61) 24.41 (£3.11) 0.76 0.52
PVAQ* 49.5 (+£3.42) 46.57 (+15.87) 48.27 (£12.72) 0.07 0.93
PCS$ 17.5 (+7.85) 19.29 (£13.47) 26.82 (+13.13) 1.53 0.23
csiIf 29.25 (£12.42) 46.00 (+19.85) 42.32 (£+15.31) 1.46 0.25
VAST™ 5.75 (+2.06) 6.43 (£1.27) 6.41 (£2.11) 1.46 0.82

Arthralgia (A) and Myalgia (M): Diagnosed and classified according to the Diagnostic Criteria for the MostCommonTemporomandibular
Disorders: Symptom Questionnaire and Clinical Examination Items DC/TMD (Version 10/23/2015)*. Significance level: p<.05. MoCA:
Montreal Cognitive Assessment; PVAQ: Pain Vigilance and Awareness Questionnaire; PCS: Pain Catastrophizing Scale; CSI: Central

Sensitization Inventory; VAS: Visual Analogue Scale
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Table 2 shows the level of education of the sample,
as the number of school years is considered for the
score on the cognitive performance test. People with
less than 12 school years add one point to the final
score of the test. The chronic medications used by the
study sample included analgesics/anti-inflammatory
drugs (n=13), central-action analgesics (n=5),
antidepressants (n=8), benzodiazepines (n=4), and
anticonvulsants (n=4).

Table 3 shows the descriptive characteristics of the
studied sample. Patients with perceptions of severe
pain (VAS 7-10) exhibited higher levels of central
sensitization (CSI), pain catastrophizing (PCS), and
hypervigilance (PVAQ), and lower levels of cognitive
performance (MoCA). Participants with CSI>40 had
moderate VAS, marked hypervigilance, and poor
cognitive performance (<26). Among the participants
with high hypervigilance (PVAQ>40), the average
for VAS showed severe pain perception, presence of
central sensitization, and low cognitive performance
(average <26). Cluster of pain catastrophizing scores
above 30 showed severe perception of pain intensity

Table 2- Level of education of the studied sample, sample number
(n), Number of school years completed (No. School Years)

Level of education n No. School Years
Incomplete elementary school 8 <12
Complete elementary school 2 <12
Incomplete high school 2 <12
Complete high school 11 12
Incomplete higher education 6 >12
Complete higher education 4 >12

Note: own elaboration.

(VAS), evidence of central sensitization (CSI>40),
hypervigilance, and poor cognitive performance.
Approximately 53% (n=18) of the study sample
exhibited total MoCA scores lower than 26, indicating
a deficit in cognitive performance.

Regarding the MoCA domains, attention, memory,
and visuospatial/cognitive function obtained the lowest
reference values (Figure 2). Language and naming
were also slightly reduced.

A significant positive correlation was observed
between hypervigilance and catastrophizing (p=.022,
r=-.39), hypervigilance and pain intensity (p=.017,
r=.41), hypervigilance and central sensitization
(p=.004, r=.48), and catastrophizing and pain
intensity (p=.013, r=.43). Central sensitization
showed no significant correlation with cognitive
performance and pain intensity (p=.104, p=.52,
respectively).

A significant negative correlation was observed
between cognitive performance and hypervigilance
(p=.003, r=-.49), cognitive performance and
catastrophizing (p<0.001, r=-.58), and cognitive
performance and pain intensity (p<.001, r=-.56).
The “r” values indicated weak to moderate correlations
between all variables, and the majority were
statistically significant (p<.05) (Table 4).

Multiple linear regression analysis examining the
influence of these sensory and behavioral variables
on cognitive performance yielded a significant F
value (regression) (p<.001); thus rejecting the

Table 3- Sample number (n), mean (standard deviation) of MoCA score (cognitive performance), VAS score (pain intensity), total CSl score
(central sensitization), total PVAQ score (hypervigilance), and total PCS score (catastrophizing) by clusters of mild (VAS 1-3), moderate
(VAS 4-6), or severe (VAS 7-10) pain intensity. Central sensitization indicated by CSI>40; hypervigilance indicated by PVAQ>40; pain

catastrophizing indicated by PCS>30)

n VAS csl PVAQ PCS MoCA
Total Sample 33 6 (+2) 41.32 (+16) 48 (£12) 24 (13) 24 (+3)
VAS (1-3) 2 3 (+0) 50.50 (£6) 34 (+15) 18 (+3) 26 (+3)
VAS (4-6) 15 5 (1) 42.4 (+12) 45 (£10) 18 (+10) 27 (+3)
VAS (7-10) 16 8 (+1) 39 (+20) 53 (+12) 31 (x13) 22 (+3)
CSl <40 18 6.5 (+2) 29 (+7) 45 (£11) 24 (+13) 25 (+3)
CSl > 40 15 6 (+2) 56 (+10) 52 (+13) 24 (+13) 24 (+4)
PVAQ < 40 7 5 (+2) 34 (8) 31 (7) 18 (+14) 27 (+3)
PVAQ > 40 26 7 (+2) 44 (£17) 53 (+9) 26 (+13) 24 (+3)
PCS <30 20 6 (+2) 40 (+14) 45 (£10) 15 (£7) 26 (+3)
PCS > 30 13 8 (+2) 45 (+20) 55 (+14) 38 (+5) 22 (+3)

VAS: Visual Analogue Scale; CSI: Central Sensitization Inventory; PVAQ: Pain Vigilance and Awareness Questionnaire; PCS Pain

Catastrophizing Scale; MoCA Montreal Cognitive Assessment.
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null hypothesis and accepting the alternative
hypothesis, which established that at least one of
the independent variables influenced the cognitive
performance of women with chronic pain-related TMD.
Regarding the partial regression coefficients, only pain
catastrophizing and pain intensity showed statistically
significant results (t=—2.12, p=.043; t=-2.64, p=.14,
respectively), indicating a significant role in explaining
cognitive performance in women with chronic pain-
related TMD.

A significant correlation between the predictor

and response variables must be met to conduct
backward stepwise multiple linear regression analysis.
Therefore, central sensitization (CSI score) was
removed from the model as it showed no statistically
significant correlation with the response variable,
cognitive performance (p=.104). Additionally, the
partial regression coefficients for hypervigilance
(b=-.021) and central sensitization (b=-.052) were
not statistically significant (t=—.44, p=.66; t=-1.57,
p=.13 respectively), indicating insufficient evidence
to conclude that these variables were related to

Figure 2- Reference values and mean values for the cognitive domains of the MoCA test

Table 4- Pearson’s correlation analysis between #predictors
variables and response variables (cognitive performance)

* Predictors r R2 p 1C-95%
Hypervigilance -0.49 0.24 0.003 -0.72t0-0.18
Catastrophizing -0.58 0.34 0.0004 -0.77 t0 -0.30
Central sensitization -0.29 0.08 0.104 - 0.57 10 0.06
Pain intensity -0.56 0.31 0.0007 -0.76 to - 0.26

Note: Own elaboration.

Table 5- Backward stepwise multiple linear regression analysis for the dependent variable, cognitive performance [measured using the

Montreal Cognitive Assessment (MoCA) questionnaires; n=33]

Model Predictor p Intercept Beta p-value
1
Hypervigilance (PVAQ) 0.0004* 0.4764 34.548 -0.0209 0.66
Catastrophizing (PCS) -0.0821 0.043*
Central sensitization (CSI) -0.0522 0.13
Pain intensity (VAS) -0.7542 0.014*
2
Catastrophizing (PCS) 0.0003* 0.4174 31.79 -0.1116 0.009*
Pain intensity (VAS) -0.6862 0.016*

*p<.05; p: significance of the multiple regression model tested; p-value: significance of partial regression coefficients; R2: coefficient of
determination of the multiple regression model tested; Beta: partial regression coefficient; Intercept (or Constant): value of the response

variable when predictor variables are equal to zero.
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cognitive performance in the study sample. The model
was then adjusted to include pain catastrophizing
and pain intensity only, and Table 5 shows the
results of the multiple linear regression models.
Pain catastrophizing (PCS score) and pain intensity
accounted for approximately 33.61% and 11.77%
of the determination of the dependent variable,
respectively. Together, they accounted for 45.38%
of the cognitive performance of the sample studied
(p<.001), suggesting that other factors were unlikely
to influence the response variable.

Finally, the linear model that considered
catastrophizing (PCS) and pain intensity (VAS) for
the prediction of Y can be represented by the following
equation: Y" (MoCA) = 31.79-0.112 PCS - 0.69 VAS.

Based on these findings, cognitive performance (Y)
should decrease by —0.112 for each unit of increase
in catastrophizing score, and by —0.69 for each unit
of increase in pain intensity score.

Our study showed significant correlation between
pain intensity, catastrophizing, hypervigilance, and
central sensitization, suggesting clinical relevance of
these factors in women diagnosed with chronic pain-
related TMD. The behavioral, cognitive, and emotional
aspects of chronic pain have been recognized as
crucial in the maintenance and aggravation of painful
conditions,>¢2223 and the weak to moderate strength of
correlation observed in this study agreed with previous
literature when recognizes the multidimensionality of
chronic pain and the varied contributions of several
factors. We found a negative correlation between
cognitive performance and the predictor variables,
suggesting a possible influence of one or more factors
on various aspects of cognitive performance. Backward
stepwise multiple linear regression analysis was used
to specifically elucidate dependency relationships,
and the results showed that only pain catastrophizing
(p=0.043) and pain intensity (p=0.029) contributed
to cognitive performance in women with chronic
pain-related TMD. Although the other variables also
contributed to the pain experience, they were likely
to influence aspects other than cognition.

Interestingly, in the comparison between the
conditions of pain-related TMD, there was no difference
between myalgia and arthralgia regarding the variables

studied, reinforcing the idea that more important than
the diagnostic subtype is the experience of pain, as
demonstrated in the regression analysis. This result
allowed the verification of predictor variables compared
to the independent variable (cognitive performance) to
be performed in a single group for the sample studied.
Thus, the results may be extrapolated to patients with
painful conditions related to TMD, i.e., worse cognitive
performance is expected in patients with higher pain
intensity and presence of pain catastrophizing.

Pain catastrophizing may be defined as an
exaggerated negative mental perception of the
presence of pain and the possibility of reliving this
experience in the future. It is characterized by a
tendency to magnify the value of pain, experience
thoughts focusing on the inability to inhibit it, and
feelings of helplessness in the context of pain, and is
typically associated with dysfunctional processes of
care, evaluation, coping, and hyperactivation of neural
areas responsible for the intensity and chronicity
of pain.®16:23.2425 Tts presence can become a mental
habit and lead to worsening of the TMD condition by
intensifying the fear-avoidance model of chronic pain.®
Moreover, intensification in the frequency of this type
of thinking can lead to fear of pain, with behavioral
manifestations such as avoidance of certain activities
in order to preserve the area of pain. However, these
behaviors commonly result in disability or functional
disability due to diminished musculoskeletal use,
which, in turn, further contribute to the chronicity
of pain.® Schitze, et al.?” found that catastrophizing
accounted for 7% to 41% of variations in pain severity
as such thoughts are typically related to areas of
the brain associated with pain processing, attention
to pain, motor activity, and aspects of emotion and
cognition.®23 Strategies aimed at raising awareness
and reducing negative mental habits related to pain
should be considered when identifying the presence
of catastrophic thoughts in patients with chronic pain-
related TMD.

A systematic review by Yin, et al.?® (2020) showed
that patients with pain-related TMD exhibited changes
in the brain pathways responsible for the perception
and interpretation of pain, including the trigeminal,
thalamus-cortex somatosensory system, and the
lateral and medial pain systems, which play a role in
the processing of cognitive information. Moreover, a
series of dysfunctional adaptations in areas involving
the periaqueductal gray matter and the descending
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inhibition system of pain were also observed.?® TMD
patients also exhibited altered brain activations in
response to innocuous and painful stimuli when
compared with healthy controls, reinforcing the idea
of changes in central processing and the occurrence
of central sensitization.28-30

A recent study showed the presence of orofacial pain
and associated potential causes in patients diagnosed
with dementia and/or cognitive impairment.3t Chronic
pain may lead to activation of certain brain regions
that participate in cognitive processes related to
attention, memory, and learning, resulting in cognitive
impairment, as we showed in this study.??

The central neural pathways commonly involved in
nociceptive and cognitive processing (somatosensory
cortex region, limbic system components etc.) are
associated, especially in chronic pain, although
the exact mechanisms involved in this complex
relationship are still unclear.t7813 Recent studies
showed that the presence of chronic pain contributes
to the acceleration of memory decline and increases
the chances of dementia, in addition to being a risk
factor for premature death.32-34

Some confounding variables such as the continuous
use of medications (antidepressants, anticonvulsants,
and muscle relaxants), presence of comorbidities, and
specific symptoms related to anxiety and depression,
may also influence outcomes. Thus, mental health
disorders, which are frequently observed in patients
with pain-related TMD and chronic pain, also play a
role in impaired cognitive performance, caused by
medications use or by the chronic pain condition.332
However, some studies have also shown that patients
with chronic severe pain exhibit impaired basic
neurocognitive functions, regardless of the presence
of depressive symptoms and medication use.3>

The relationship between chronic pain and cognitive
performance can affect patient’s daily activities,
including those related to attention, memory, and
executive function, thus significantly affecting their
social relationships as well as other dimensions of
life (labor, family, etc.).®1322 Therapeutic strategies
involved with pain education depend on the patient’s
understanding and, in the case of impaired cognitive
performance, may result in low response rates due to
a lack of complete understanding of the measures that
should have been adopted. Since pain education is a
primary step in the treatment of pain-related TMD,
alternative approaches that reinforce such orientations

and ensure full understanding and execution are
essential in patients exhibiting impaired cognitive
performance. Perhaps, individuals who have not
adhered to treatment, especially self-management
strategies, have not fully understood the condition
in which they fit or how they should proceed with
home care.

Therefore, the findings of this study, as well as
with previous evidence,??23 highlight the importance of
evaluating cognitive impairment in patients with chronic
pain-related TMD, based on the understanding that the
neural pathways common to these two experiences are
focused on pain processing and, therefore, may also
impair cognition. Pain catastrophizing and higher pain
intensity levels can predict the appearance of cognitive
deficits in patients with chronic pain-related TMD
and, upon identification of this triad (catastrophizing,
high pain level, and impaired cognitive performance),
professionals should design strategies that first aim
to reduce catastrophic thoughts and ensure complete
understanding of the condition of chronic pain and,
later, focus on changing behaviors and identifying
worsening, predisposing, and/or perpetuating factors
to promote pain education.!322:23.27,30

This was a cross-sectional study that aimed to track
relationships between painful and psychological TMD
variables and cognitive performance. It was conducted
in the dental clinic during the undergraduate students’
academic year; thus, the possibilities of rigorous
control for a robust study were limited. Future studies
should present larger samples, include a control group,
observing and controlling other present body pains, as
well as considering the duration of pain as a predictor
of the analyzed variables to obtain results that can be
scientifically extrapolated.

The results show that the high intensity of pain and
the presence of catastrophizing can predict impaired
cognitive performance in women with chronic pain-
related TMD, and with the mental dimensions of
memory, attention, and executive/visuospatial function
being compromised; therefore, proving to be an
important topic to more robust scientific investigations.
Cognitive deficit can influence the patient’s response
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to pain education strategies, which depend on the
understanding of the condition and actions aimed at
behavioral changes. Therefore, patients’ refractory
to this type of approach may present a cognitive
performance lower than expected because of chronic
pain experience, and do not respond to pain education,
since aspects such as memory and attention are
compromised. Therefore, alternative pain education
strategies should be identified, delivered objectively,
and reinforced frequently in patients with chronic pain-
related TMD exhibiting catastrophizing and high pain
intensity. Strategies aimed at psychosocial dimensions
such as changes in exaggerated negative mental habits
should also be included in this process.
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