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Introduction
The most common causes of chronic pain in the orofacial 

area are temporomandibular disorders (TMDs) (1). The 

TMDs are deoned as a set of signals and symptoms that 
affect the temporomandibular articulations, masticatory 

muscles (e.g., masseter and temporal), or both (2,3). For 

many years, occlusal factors were attributed as the main 

etiological factors of TMDs, and they are still the subject 

of scientioc debates (4,5). Currently, psychological fac-

tors (e.g., depression, anxiety, and psychological stress) 

and the presence of parafunctions are included in the list 

of etiological factors for the development, continuity 

and intensiocation of this pathology (6). 
Pain in the jaw muscles is the most common type of pain 

in patients with TMD (3). This pain is usually chronic 

and includes the features of pain at rest and exacerbated 

pain during jaw functions such as biting, chewing, and 

yawning (3). For this type of TMD (muscular origin), 

the painful area is often tender to palpation, indicating a 

reduced pain threshold (7). Algometry is a reliable me-

thod used to quantify the degree of soft tissue sensitivity 

(7,8). This method measures the pressure applied to the 

muscle with a small rubber tip (8). The force that causes 

pain during pressure is called the pressure pain threshold 

(PPT) (8).

Pain catastrophizing is a cognitive factor represented by 

an exaggeration of the perceived threat of pain sensation 

(9). It is described in terms of a multidimensional cons-

truct including rumination (not being able to direct

attention away from pain), magniocation (worry or exa-

ggeration of the seriousness of something=), and hel-

plessness (<feeling nothing can be done to reduce the 

pain) (1,10). Pain catastrophizing clearly plays a role in 

the suffering of patients with orofacial pain, causing the-

se patients to use health services more frequently (11). 

In addition, pain catastrophizing is related to fear of pain 

due to movement (kinesiophobia), affecting the ability 

to perform tasks such as eating, chewing, and commu-

nicating (10). 

People with TMD often experience tension or pain in the 

neck (12). The sternocleidomastoid is a neck muscle that 

is considered one of the controllers of the patient9s head 

position, for example, during mastication (12,13). Thus, 

in studies that assess pain in the masticatory muscles due 

to TMD, it is also important to assess the neck muscles.

The aim of this study was to verify if there is a relations-
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hip between self-reported pain, PPT of the masseter, 

temporal and sternocleidomastoid muscles, pain catas-

trophizing and quality of life in patients with TMD of 

muscular origin.

Material and Methods
-Groups

This study was approved by the Ethics Committee of the 

Araçatuba Dental School (São Paulo State University 

[UNESP-FOA] - Certiocate of Presentation of Ethical 
Appreciation: 69013417.5.0000.5420).
TMD group -  the recruitment of individuals for this 

group was carried out at the Center for TMD Diagno-

sis and Treatment of UNESP-FOA. Control group - the 

recruitment of individuals for this group was carried out 

in the dental care clinics of UNESP-FOA. Control group 

was deoned by the pairing technique according to rele-

vant variables (sex and age) obtained through the <pro-

pensity score=. The recruitment period for both groups 

was from 2016 to 2019.
-Inclusion criteria

[1] 18 years or older.

[2] To be able to understand questions.

[3] To be fully or partially toothed (maximum of 2 mis-

sing dental crowns per arch).

[4] For the TMD group, individuals whose main comp-

laint was pain due to TMD in the temporal and masseter 

muscles associated with pain in the sternocleidomastoid 

muscle for at least 3 months (2,14).

[5] For the control group - asymptomatic individuals.

-Exclusion criteria

[1] Serious diseases (e.g., trigeminal neuralgia, tumors, 

neurological diseases, degenerative diseases, psychiatric 

problems, narcolepsy and neuropathic pain).

[2] Complete denture and removable partial denture 

wearers.

[3] Person diagnosed with dental malocclusion; overjet 

and overbite greater than 6 mm; and cross bite.
[4] Use of medications that can interfere with muscle 

activity and pain, such as anxiolytics, antidepressants, 

and opioids.

[5] Frequent consumption of alcohol.

[6] Use of illicit drugs.
[7] Previous history of temporomandibular joint surgery.

[8] Pregnancy.

[9] Presence of primary headaches.
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[10] When the main complaint was pain due to TMD of 

joint origin.

[11] Those who did not want to participate in this re-

search.

-Assessment of oral health-related quality of life, pain 

catastrophizing and self-reported pain

Oral health-related quality of life was assessed using the 

Oral Healthy Impact Proole-14 (OHIP-14) questionnai-
re (3,15).

Pain catastrophizing was assessed using the Portuguese 

version of the Pain Catastrophizing Scale (PCS) (16). 
The PCS is a self-administered questionnaire that con-

sists of 13 items to assess catastrophizers (16). It is divi-
ded into three domains: <helplessness=, <magniocation=, 
and <rumination= (16).
Self-reported pain was assessed using the Visual Ana-

logue Scale (VAS) for questions 7, 8 and 9 of the RDC/

TMD Axis I questionnaire***, replacing the period of 

<6 months= with <3 months= (2).
***RDC/TMD Axis I questionnaire: 

Question 7 (VAS-Q7) - How would you rate your facial 
pain on a 0 to 10 scale at the present time, that is right 

now, where 0 is <no pain= and 10 is <pain as bad as could 

be=?

Question 8 (VAS-Q8) - In the past 3 months, how inten-

se was your worst pain rated on a 0 to 10 scale where 0 

is <no pain= and 10 is <pain as bad as could be=?

Question 9 (VAS-Q9) - In the past 3 months, on the ave-

rage, how intense was your pain rated on a 0 to 10 scale 

where 0 is <no pain= and 10 is <pain as bad as could be=? 

[That is, your usual pain at times you were experiencing 

pain]).

-Pressure pain threshold assessment using algometry

PPT assessment was performed bilaterally using a digi-

tal algometer (Wagner Instruments, Model FDI, USA) 

on the masseter, temporal (anterior part) and sternoclei-

domastoid muscles. In addition, this test was also per-

formed on the nexor pollicis brevis muscle (right side) 
(control site).

For the temporal muscle (anterior part), algometry was 

performed on its center (7).

For the masseter muscle, pressure was applied to its cen-

ter at a location that was ~50% of the distance from the 

zygomatic arch and the angle of the mandible (17).

For the sternocleidomastoid muscle, the operator held 

this muscle to perform algometry on its middle third (8).

Patients were instructed to raise their hand as soon as 

the sensation of pressure became painful (7). Three 

measurements were performed for each muscle with a 

3-minute interval between measurements. Subsequently, 

a mean of the 3 measurements was obtained. The unit of 

measurement for the PPT test was Kgf/cm2.

-Statistical Analysis

Descriptive statistical analysis was performed with de-

mographic data and variables of interest for this study 

using IBM SPSS Statistics (Version 22.0, Statistical 

Package for Social Science, USA).

The Wilcoxon test and the Mann-Whitney U test were 

used to evaluate the results of the PPT test.

The Spearman correlation test verioed the correlations 
between the variables of this study.

Logistic regression was performed using R software 

(version 3.5.3, R Foundation for Statistical Computing, 

Austria). The models were the absence or presence of 

PCS domains in pain assessments. In addition, for qua-

lity of life, the models were the absence or presence of 

high self-reported pain, high PPT and PCS-TOTAL in 

quality of life assessments. All models estimated odds 

ratios with upper and lower conodence limits (95% con-

odence interval).
The p values less than 0.05 were considered statistically 

signiocant.

Results
Two hundred and eighteen individuals were selected for 

this study (TMD group = 113 and control group = 105). 

After applying the inclusion and exclusion criteria, 97 

patients remained in TMD group and 97 volunteers re-

mained in the control group. The reasons for excluding 

24 participants were as follows: For the DTM group, 

16 people were excluded (1- psychiatric problem; 2- 
complete denture wearers, 8- use of benzodiazepines; 

1- pregnancy; and 4- use of antidepressants); and for 

the control group, 8 people were excluded (3- complete 

denture wearers, 3- use of benzodiazepines; and 2- use 

of antidepressants).  

Table 1 shows the mean results for age and sex in each 

group, and the medians of the results of the question-

naires used. TMD group showed a predominance of 

women. The TMD group showed higher medians for 

PCS (PCS-Helplessness, PCS-Magniocation, PCS-Ru-

mination and PCS-Total) and OHIP-14 than the control 

group (Table 1).

For the PCS domains, 73 patients in TMD group presen-

ted all domains, while 11 patients presented 2 domains, 

and 6 patients presented 1 domain (Fig. 1- TMD group 
diagram). For the PCS domains, the control group had 

38 patients with all domains, while 11 patients had 2 

domains and 8 patients had 1 domain (Fig. 1 3 Control 

group diagram).  

For the PPT test, when comparing the right side with 

the left side of each muscle studied in each group, there 

was a signiocant difference between sides only for the 
sternocleidomastoid muscle in TMD group (p=0.039 

[2.52 Kgf/cm2 right; 2.34 Kgf/cm2 left]) (Fig. 2 A,B). 

When comparing TMD group with control group, based 

on the same muscle and side, it is possible to verify that 

individuals with TMD had signiocantly lower PPT va-

lues than individuals without TMD for all muscles (both 

sides) (p<0.05) (Fig. 2 C,D). The extra-trigeminal area 
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Variables Individuals of the 

TMD group

Individuals of the 

control group

Total

Age (years)* 43.3 (11.78) 39.0 (11.18) 41.1 (11.65)
Sex

Female (n) 83 (85.6%) 77 (79.4%) 160 (82.5%)
Male (n) 14 (14.4%) 20 (20.6%) 34 (17.5%)

Total (n) 97 97 194

PCS-RUM# 7 [9] 0 [6] 4 [9]

PCS-MAG# 4 [6] 0 [2] 2 [4]

PCS-HEL# 6 [8] 1 [5] 4 [9]

PCS-TOTAL# 17 [23] 2 [14] 10 [22]

OHIP-14# 8.49 [8.76] 0 [1.02] 2.04 [8.87]

Table 1: Descriptive data of study participants.

(n) number of patients

*Mean value (standard deviation).

#Median [Interquartile range].

PCS-RUM: Pain Catastrophizing Scale-Rumination.

PCS-MAG: Pain Catastrophizing Scale-Magniocation.
PCS-HEL: Pain Catastrophizing Scale-Helplessness.

PCS-TOTAL: Pain Catastrophizing Scale-Total.

OHIP-14: Oral Healthy Impact Proole-14.

Fig. 1: Venn diagrams showing the number of patients with the Pain Catastrophizing 

Scale domains.

evaluated showed signiocantly lower PPT value in TMD 
group compared with control group (p<0.05) (Fig. 2C).

The Spearman test results are shown in Table 2 for 

TMD group. There were signiocant positive correla-

tions between self-reported pain (VAS-Q7, VAS-Q8 
and VAS-Q9), pain catastrophizing (PCS-Helplessness, 
PCS-Magniocation, PCS-Rumination and PCS-Total) 
and quality of life (OHIP-14) (p<0.05). In addition, the-

re was a signiocant negative correlation of self-reported 
pain (VAS-Q8) with PPT of the temporal (left) and ster-
nocleidomastoid (both sides) (p<0.05) (Table 2).

Table 3 presents the results of logistic regression to veri-

fy the innuence of PCS domains on self-reported pain in 
TMD group. The rumination and magniocation domains 
increased the chance of high self-reported pain in all si-

tuations (VAS-Q7, VAS-Q8 and VAS-Q9) (p<0.05). The 

helplessness domain only increased the chance of high 

self-reported pain for VAS-Q8 (p<0.05) (Table 3).

Table 4 shows only the statistically signiocant results of 
the logistic regression test (stepwise interactive procedu-

re). Thus, the presence of TMD of muscular origin, high 

self-reported pain (VAS-Q7) or pain catastrophizing in-
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Fig. 2: Pressure pain threshold test results (Kgf/cm2). b represents a statistically signiocant difference (p<0.05); Wilcoxon test / Mann-Whitney 

U test. Flexor - Flexor pollicis brevis muscle. A - TMD group: Comparison of the right side with the left side in individuals with TMD of mus-

cular origin. B - Control group: Comparison of the right side with the left side in asymptomatic individuals. C - Comparison of the right side of 

TMD group with the right side of control group. D - Comparison of the left side of TMD group with the left side of control group.

creased the chance of a low quality of life in relation to 

the control group (p<0.05). In addition, the reduction in 

sternocleidomastoid PPT increased the chance of poor 

quality of life (p<0.05) (Table 4).

Discussion
Most TMD subjects in this study were women (Table 1). 

This result corroborates other studies that also observed 

this situation (3,18). Hormonal (e.g., estrogen) and psy-

chological factors (e.g., stress) may be causes of TMDs 

(19) and may explain the higher prevalence of women 

with TMD in TMD group, as women have higher estro-

gen levels than men and are more innuenced by stressors 
than men (20). 

TMD manifests most often in young and middle-aged 

individuals between 20 and 50 years of age (19). Table 1 

shows that the mean age in TMD group was within this 

range of 20 to 50 years (43.3 years).

TMD group showed higher values of PCS (PCS-Hel-

plessness, PCS-Magniocation, PCS-Rumination and 
PCS-Total) and OHIP-14 than the control group (Table 

1). This shows that TMD patients had higher levels of 

pain catastrophizing in all domains of the PCS scale, 

in addition to a lower quality of life compared with the 

control group (Table 1). Pain catastrophizing may have 

causal importance in the development and persistence 

of TMD-related pain (21). According to Turner et al., 

<catastrophizing is related to anxiety (i.e., anxiety is 

associated with the tendency to overemphasize the pro-

bability of a catastrophic outcome and the possible con-

sequences of such an outcome)= (22). Thus, for patients 

with chronic pain (TMD group), the impact of anxiety 

on pain is related to central sensitization of nocicepti-

ve neurons, which contribute to the worsening of pain 

symptoms (23). 

Table 2 shows that there was a signiocant positive co-

rrelation between self-reported pain (VAS-Q7, VAS-Q8 
and VAS-Q9), pain catastrophizing (PCS-Helplessness, 
PCS-Magniocation, PCS-Rumination and PCS-Total) 
and quality of life (OHIP-14). Therefore, the greater 

the self-reported pain, the greater the catastrophizing of 

pain and vice versa; the greater the self-reported pain, 

the greater the negative impact on quality of life (lower 

quality of life) and vice versa; and the greater the catas-

trophizing of pain, the greater the negative impact on 

quality of life (lower quality of life) and vice versa. It 

is important to note that the higher the OHIP-14 score, 

the lower the patient9s quality of life. In addition, there 

was a signiocant negative correlation between self-re-

ported pain (VAS-Q8) and the PPT of the temporal (left) 
and sternocleidomastoid (both sides) muscles (Table 2). 

Thus, the higher the worst self-reported pain (in the last 

3 months), the lower the muscle PPT and vice versa.
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Variables
OHIP-

14

PCS-

-RUM

PCS-

-MAG

PCS-

-HELP

PCS-

-TOTAL

VAS- 

Q7

VAS- 

Q8

VAS-

-Q9

PPT - 

RM

PPT - 

LM

PPT - 

RT

PPT - 

LT

PPT - 

RS

PPT - 

LS

PCS-RUM 0.581*

PCS-MAG 0.515* 0.745*

PCS-HEL 0.534* 0.800* 0.794*

PCS-TOTAL 0.587* 0.922* 0.889* 0.944*

VAS-Q7 0.435* 0.313* 0.250* 0.341* 0.322*

VAS-Q8 0.446* 0.423* 0.376* 0.387* 0.435* 0.438*

VAS-Q9 0.379* 0.337* 0.364* 0.366* 0.376* 0.540* 0.611*

PPT-RM -0.146 0.056 0.048 0.048 0.055 -0.061 -0.163 0.003

PPT-LM -0.204 -0.1 -0.09 -0.119 -0.113 0.189 -0.221 -0.038 0.813*

PPT-RT -0.053 0.044 -0.006 -0.009 0.012 -0.003 -0.213 -0.021 0.762* 0.716*

PPT-LT -0.161 0.001 -0.04 -0.035 -0.028 -0.103 -0.270* -0.073 0.821* 0.729* 0.802*

PPT-RS -0.222 -0.03 -0.015 -0.013 -0.024 -0.13 -0.276* 0.001 0.739* 0.785* 0.731* 0.686*

PPT-LS -0.364 -0.138 -0.135 -0.138 -0.164 -0.186 -0.333* -0.044 0.698* 0.769* 0.569* 0.675* 0.861*

PPT-REF -0.144 0.012 0.007 0.026 0.019 -0.001 -0.146 -0.028 0.636* 0.563* 0.602* 0.625* 0.395* 0.606*

Table 2: Spearman correlation between the variables studied in TMD group (n=97).

*  represents a signiocant correlation (p < 0.05).

PCS-RUM: Pain Catastrophizing Scale -Rumination.

PCS-MAG: Pain Catastrophizing Scale-Magniocation.
PCS-HEL: Pain Catastrophizing Scale-Helplessness.

PCS-TOTAL: Pain Catastrophizing Scale-Total.

VAS-Q7: Visual Analogue Scale 3 Question 7 (orofacial pain in <present time=).
VAS-Q8: Visual Analogue Scale 3 Question 8 (worst orofacial pain in last 3 months).
VAS-Q9: Visual Analogue Scale 3 Question 9 (average of orofacial pain in last 3 months).
PPT - Pressure Pain Threshold.

PPT-RM: Right masseter PPT.

PPT-LM: Left masseter PPT.

PPT-RT: Right temporal PPT.

PPT-LT: Left temporal PPT.

PPT-RS: Right sternocleidomastoid PPT.

PPT-LS: Left sternocleidomastoid PPT.

PPT-REF: Flexor pollicis brevis PPT (right side).

OHIP-14: Oral Healthy Impact Proole-14.
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PCS VAS OR CI 95% p

Rumination

VAS-Q7 1.24 1.04 3 1.53 0.022*

VAS-Q8 1.29 1.10 3 1.54 0.0023*

VAS-Q9 1.24 1.05 3 1.49 0.012*

Magniocation
VAS-Q7 1.19 1.02 3 1.42 0.030*

VAS-Q8 1.16 0.99 3 1.42 0.0486*
VAS-Q9 1.27 0.99 3 1.36 0.003*

Helplessness

VAS-Q7 1.16 0.93 3 1.52 0.20

VAS-Q8 1.28 1.04 3 1.59 0.016*
VAS-Q9 1.13 0.90 3 1.42 0.25

Table 3: Logistic regression to verify the innuence of PCS domains on self-reported 
pain in TMD group (n=97).

* represents a statistically signiocant difference (p<0.05).

OR - odds ratio; CI - conodence interval; p - probability value.
PCS: Pain Catastrophizing Scale.

VAS-Q7: Visual Analogue Scale 3 Question 7 (orofacial pain in <present time=).
VAS-Q8: Visual Analogue Scale 3 Question 8 (worst orofacial pain in last 3 months).
VAS-Q9: Visual Analogue Scale 3 Question 9 (average of orofacial pain in last 3 
months).

Quality of life (OHIP-14) (0 = high life quality;1 = low life quality)

VARIABLES
OHIP-14

EV (EP) OR [CI 95%] p

TMD OF MUSCULAR ORIGIN 2.160(0.630) 8.673 [2.522;29.827] 0.001*

VAS-Q7 0.329(0.125) 1.390 [1.088;1.776] 0.008*

PPT-RS -0.808(0.387) 0.446 [0.209;0.951] 0.037*

PCS-TOTAL 0.089(0.024) 1.093 [1.042;1.146] <0.001*

Table 4: Logistic regression to verify the innuence of studied variables on quality of life (OHIP-14) 
(n=194).

* represents a statistically signiocant difference (p<0.05).

EV - estimate; OR - odds ratio; SE - standard error; CI - conodence interval; p - probability value.
OHIP-14: Oral Healthy Impact Proole-14
TMD: Temporomandibular disorder

VAS-Q7: Visual Analogue Scale 3 Question 7 (orofacial pain in <present time=).
PPT: Pressure Pain Threshold.

PPT-RS: Right sternocleidomastoid PPT.

PCS-TOTAL: Pain Catastrophizing Scale-Total.

Although the correlations observed in the previous pa-

ragraph are signiocant, it is important to interpret the 
correlation coefocient (Table 2). Schober et al. reported 

the following interpretations for the correlation coefo-

cients: 0.0030.10 - Negligible correlation; 0.1030.39 - 

Weak correlation; 0.4030.69 - Moderate correlation; 
0.7030.89 - Strong correlation; and 0.9031.00 - Very 

strong correlation (24). Thus, the correlations reported 

in the previous paragraph were, in most cases, conside-

red negligible correlations and, in the minority of times, 

considered weak correlations (Table 2). 

The TMD group showed signiocantly lower PPT values 
for all muscles studied (both sides) compared with the 

control group (Fig. 2). In addition, for the nexor polli-
cis brevis, the TMD group showed a signiocantly lower 
PPT value than the control group. This possibly occu-

rred because the patients in the TMD group had chronic 

pain. This type of patient has central sensitization and 

this factor is probably important for a reduction in the 

muscle pain threshold (25).

Patients in the TMD group had pain in the masseter and 

temporal muscles due to TMD, in addition to pain in the 

sternocleidomastoid (cervical muscle). The relationship 

between the mandibular system (trigeminal nerve) and 

the cervical spine (spinal nerves) can be explained by 

the neuroanatomical convergence of nociceptive neu-
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rons that receive sensory input from the trigeminal and 

neck (12,25,26). Thus, disease in one of these systems 
can induce pain and/or dysfunction in the other system 

(12,25,26).
Logistic regression (Table 3) showed that all PCS do-

mains can increase (p<0.05) the chance of worse self-re-

ported pain (except between Helplessness and VAS-Q7 
or VAS-Q9). This is clinically important, as it demons-

trates the need to associate TMD treatment with cogni-

tive-behavioral treatment through the coping strategy. 

According to Turner et al., <cognitive-behavioral theory 

posits that, for people with chronic pain, their attitudes 

and beliefs about their condition, as well as their be-

haviors, can innuence their physical and psychosocial 
adjustment= (27) Thus, the effect of treatment on pain 

can be positively innuenced in part when there is a pain 
coping response by the patient (27).

A low oral health-related quality of life due to TMD 

can be represented, for example, by pain, difoculty and 
inability to perform daily activities, irritation, tension, 

unsatisfactory diet, and difoculty speaking, eating and 
relaxing (15). The presence of TMD of muscular origin, 

high self-reported pain (VAS-Q7) or pain catastrophi-
zing increased the chance of poor quality of life (p<0.05) 

(Table 4). It is noteworthy that TMD of muscular origin 

increased the chance of poor quality of life by 8.673 ti-
mes. Thus, these factors (TMD, pain and pain catastro-

phizing) can work together to reduce the quality of life 

of a patient. 

Table 4 also showed that reducing the sternocleidomas-

toid PPT increased the chance of poor quality of life 

(p<0.05). This result is important so that the dentist does 

not focus only on the masticatory muscles during TMD 

treatment. Thus, it is also important to treat neck mus-

cle pain to improve the patient9s quality of life. For this, 

it is possible to use manual therapy. Manual therapy in 

masticatory and cervical muscles can trigger neurophy-

siological mechanisms responsible for pain relief and 

reduction in muscle activity, and this can improve the 

function of the region of interest (25). 
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