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Temporomandibular Disorders (TMD) are conditions characterized by pain or dysfunction of the 
Temporomandibular Joint (TMJ) and masticatory muscles. Females have been identified as the group 
most at risk of developing this pathology and the data indicate that females more frequently present 
grave symptoms, with greater tendencies to chronicity. The objective of this study is to determine the 
severity of TMD by gender in a group of outpatients of the clinic at the Faculty of Dentistry of Puebla. 
Observational study design, with 75 patients included (65% female). The severity of TMD, was evaluated 
with the Temporomandibular index (TMI) with three domains (function, articular, muscular), using the 
standardization of the researcher (kappa=0.96). Percentages and the mean of percentages of severity of 
TMD were calculated.  The outcomes of TMI were compared by gender. Total of severity index between 
gender shows that the means of the three sub-indices and the total index were higher in women, but 
only the muscle index showed significant differences (p=0.022). The total of severity Index showed 
marginal differences between the gender (p=0.074). The women reported more grave signs and 
symptoms of TMD, specifically in the perception of pain. 
 
Key words: Temporomandibular disorders, gender, orofacial pain, severity of illness index, temporomandibular 
index, research diagnostic criteria for temporomandibular disorders (RDC/TMD). 

 
 
INTRODUCTION 
 
Temporomandibular disorders (TMD) are defined as a 
cluster of conditions characterized by pain of persistent, 
recurrent or chronic nature and/or dysfunction of the 
temporomandibular joint (TMJ) and masticatory muscles 
(National Institutes of Health, 1996). They are considered 
a sub-classification of musculoskeletal disorders and are 
usually divided into three groups:  myogenic,  arthrogenic  
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and/or combined (McNeill, 1980; Wiese, 2008). 
The American Academy of Orofacial Pain estimates 

that 40 to 75% of the population has at least one sign and 
33% has at least one symptom of TMD (Abou-Atme, 
2006), indicating that TMD constitute a global health 
problem. Epidemiological studies show that over 50% of 
the population has presented signs and symptoms 
associated with TMD such as joint sounds, joint pain and 
limited mandibular movements (LeResche, 1999; Bastos, 
2008). 

The number of patients with TMD has increased. In 
actuality, more than 2 million Americans have 
experienced some symptom of TMD. These symptoms 
are most commonly found in adults. TMD have been 
found to be more common in women of reproductive  age  
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in ratios of 2 to 1 to even 6 to 1 (Isberg, 1998; Grau, 
2005; Yap, 2002). 

The etiology of TMD is multi-factorial (Okeson, 2003; 
Clark, 1996). Most factors are physiological, such as 
mandibular discrepancies, skeletal abnormalities, 
parafunctional habits, and traumatic injuries of the TMJ 
(Kahn, 1999). But psychological factors (Sherman, 2004) 
like anxiety, psychoticism, and somatization, as well as 
social factors, such as work, socioeconomic status, 
school and family have become vitally important as well. 
Psycho-social factors have demonstrated a decisive 
etiological role in TMD and are an important contributor in 
the development of chronic orofacial pain (Bermejo, 
1995; Morris, 1997; Korszun, 2002; Schwartz, 1955) and 
increase the probability of developing another type of 
TMD according to RDC/TMD Axis I (Huang, 2002; 
Wright, 2004). Studies have suggested that TMD are a 
psychological manifestation of stress (Korszum, 1998) 
because patients who suffer from TMD present 
psychological, somatic and behavioral symptoms with 
more frequency and severity in relation to stress. 
Females have been identified as the group most at risk of 
developing this pathology (Casanova, 2006). Other 
studies suggest that, besides the aforementioned factors, 
the genetic, evolutionary and pathologic-environmental 
factors also participate in the development of TMD 
(McNeill, 1980; Gale, 1989). 

Based on the existing literature, it is obvious that 
chronic pain accompanies patients with TMD (Tsang, 
2008), producing significant changes in their lifestyle. 
They principally affect women, a phenomenon which 
several authors have associated with hormonal changes 
(LeResche, 1999), so that the percentage in females with 
TMD is considerably higher than males, by as much as 
70 to 90% (Carlsson, 1999). Moreover, the data indicate 
that females more frequently present grave symptoms, 
with greater tendencies to chronicity (Srikanth, 2005; 
LeResche, 1999). Apparently, women’s estrogen level 
makes them a vulnerable group (Suárez, 2010) and other 
psychosocial condition more common to women, such as 
depression, anxiety and catastrophism, could contribute 
to increase the risk of pain associated with other 
pathologies (Weissman, 1995). In general, women more 
frequently suffer from severe, long-term chronic pain than 
men (Bastos, 2008; Unruh, 1996; Tsang, 2008; Srikanth, 
2005; Riley, 2001; Fillingim, 2009). 

Other authors support the fact that the prevalence of 
TMD is more common in women of fertile age. Huang et 
al. (2002) found a significant association between 
females and myofascial pain associated with arthralgia. 
Another study by Isberg (1998) about the effect of gender 
and age in relation to the presence of articular disk 
displacement reported that adolescent females are more 
susceptible. It also demonstrated that women of fertile 
age with symptoms of articular disk displacement will 
have the same symptoms for as long as one decade 
afterwards  (Isberg,  1998;  Haglund,  1998;  Magnusson,  

 
 
 
 
2000; Phillips, 2001). 

In treating the disabilities that accompany patients with 
TMD, diagnosing them is not enough, yet is 
indispensable at the same time. It is necessary to 
establish the degree of severity of the condition in order 
to evaluate the decreased severity after treatment. 
Several diagnostic systems have been described by 
Krogh Paulsen (Zielinsky, 1982), Helkimo (1974), Friction 
and Schiffman (1986). However one of the most valuable 
systems was created in 2002 at the University of 
Minessota by Pehling (2002) who suggests using the 
temporomandibular index (TMI) to establish diagnosis 
and assess the severity of TMD, with the benefit of a 
single instrument that can assess both areas. The 
temporomandibular index consists of three aspects: 
Function index, muscle index and joint index, which has 
demonstrated validity and specificity (Pehling, 2002).  

The differences about the TMD prevalence and pain 
between women and men had been established. 
However the studies about severity (pain, sound, 
disabilities) are limited and especially with a validated 
instrument (TMI).  

For that reason the objective of the present study was 
to determine the severity of TMD by gender in a group of 
outpatients at the Faculty of Dentistry of Autonomous 
University of Puebla. 
 
 
MATERIALS AND METHODS 
 
The present study was developed during the first half of 
the year 2011 in a group of outpatients from the clinic at 
the Faculty of Dentistry of Puebla. Using a comparative 
observational study design, the study included patients 
over 18 years of age, with any sign or symptom related to 
TMD during the last six months, with no systemic 
condition, having no more than 8 missing teeth and 
without previous TMD treatment. Informed consent was 
obtained from each patient. Patients were evaluated by 
standardized investigator (kappa 0.96) with research 
criteria diagnostic for temporomandibular disorders 
(RDC/TMD) proposed by Dworkin (1992), to confirm TMD 
diagnostic and translated to Spanish (Gonzalez 2003).  

To measure the severity of TMD, temporomandibular 
index was used. It has three sub-indices: 1.- function 
index (FI), 2.- muscle index (MI) and 3.- joint index (JI). 
The answers to examination of sites without pain or 
displacements were scored as “0”, and painful sites and 
mandibular displacements were scored as “1”.  

The function index includes 12 items related to 
mandibular movements. The muscle index measures 
muscular pain to bilateral digital palpation of some 
intraoral and extraoral muscles of mastication with a total 
of 20 sites (10 items), and the joint index registers the 
presence of sounds and pain at each TMJ (4 items). The 
total index of TMI is the mean of scores of three sub-
indices; the subindex of outcomes was between “0” and 
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Table 1. Demographic dates of patients with TMD included in the study (n=75). 
 

Variable Women  Men 

Gender  N %  n % 

 49 65.3  26 34.7 

      

Marital status      

Single 33 67.3  21 80.8 

Married 13 26.5  4 15.4 

Divorced 2 2.7  - - 

Widow 1 2.0  1 3.8 

      

Occupation      

Student 20 40.8  13 50 

Professional 13 26.5  6 23.1 

Employee 11 22.4  6 23.1 

Other 5 10.2  1 3.8 

      

Monthly income (dlls)      

0-1150 24 48.9  1 3.8 

1151-1920 7 14.3  5 19.2 

1921-2690 12 24.5  2 7.7 

2691-3770 4 8.2  7 26.9 

>3770 2 4.0  11 42.3 

      

 Mean SD  Mean SD 

Age (years) 29.41 11.314  27.46 10.085 

 
 
 
“1”, the highest score was “1” for more grave cases. 
After their evaluations, all the patients started with 
conventional TMD treatment according to the literature; 
witch included educations, splint, medications and 
physical therapy (Greene, 2010; Michelotti, 2005; 
McNeely, 2006; Medlicott, 2007; Schiffman, 2007). 

Statistical analysis of the data was realized using SPSS 
V17.0 program. The Chi-square test was used to 
calculate the descriptive statics and to compare 
percentages of severity of TMD by gender.  The Mann-
Whitney U test was used to compare outcomes of TMI. 
Both tests had a significance of less than .05. 
 
 
RESULTS  
 
The study sample consisted predominantly of females 
(65.3%). The subjects were mostly single students, with 
low monthly incomes and an average age of 29, as 
shown in Table 1. 

In analyzing the results, the twelve items of the function 
index showed similarities in the percentages between 
genders. However, women showed more percentage in 
the items related to pain, particularly in lateral 
movements (22.7%) compared with men (7.7%) although 
without statistically significant differences (p=0.108). In 

contrast, men presented a superior number of limitations 
of mandibular movements, with statistically significant 
differences at the maximal passive mouth opening 
(p=0.03) and the left lateral jaw motion (p=0.01), and a 
marginal difference in maximal active mouth opening 
(p=0.06) like is denoted in Table 2. 

The comparison of the ten items of the muscle index 
between genders demonstrates that women have a 
higher percentage of muscle pain (20 sites explored). It 
was observed that the muscles most affected were: the 
body of masseter and anterior temporalis in women, and 
the lateral pterygoid in men.  However, in the comparison 
of every muscle, none reached statistical significance 
(p>0.05) (Table 3). 

The four items of the joint index denoted that the 
primary occurrence in both genders was joint sounds, 
specifically the click, and when comparing the genders, 
women had higher levels of joint index than men, but the 
differences were not statistically significant (p>0.05) like 
is presented in Table 4. 

Finally, the mean of total scores of the sub-indices and 
the total of severity index between genders were 
compared. Table 5 shows that the means of the three 
sub-indices and the total index were higher in women, but 
only the muscle index showed significant differences 
(p=0.02). The total of severity index showed marginal 
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Table 2. Comparison percentages of the twelve items of the Function Index for gender (n=75). 
 

Function index 
Women  Men   

n %  n %  *p 

Maximal comfortable mouth opening (≤39mm)  14 28.6  2 7.7  0.342 

Maximal active mouth opening (≤39mm)  2 4.1  2 7.7  0.062 

Pain to Maximal active mouth opening 31 63.3  16 61.5  0.883 

Maximal passive mouth opening(≤39mm)  0 0  1 3.8  0.039 

Pain to Maximal passive mouth opening  32 65.3  15 57.7  0.516 

Right lateral jaw motion(≤6mm)  16 18.4  8 30.8  0.660 

Pain to right lateral jaw motion  7 14.3  3 11.5  0.737 

Left lateral jaw motion  (≤6mm)  13 26.5  11 42.3  0.011 

Pain to left lateral jaw motion  11 22.4  2 7.7  0.108 

Protrusive jaw movement (≤6mm)  31 63.3  16 61.5  0.616 

Pain to protrusive jaw movement  7 14.3  1 3.8  0.163 

Alteration of mouth opening pathway 39 79.6  20 76.9  0.788 
  

 *Chi-square test.  

 
 
 

Table 3. Comparison percentages of the ten items of the Muscle Index for gender (n=75). 
 

Muscle index Women  Men   

(Pain related with) n %  n %  *p 

Anterior temporalis 16 32.7  5 19.2  0.222 

Middle temporalis 16 32.7  5 19.2  0.126 

Posterior temporalis 10 20.4  4 15.4  0.595 

Origin of masseter 14 28.6  3 11.5  0.201 

Body of masseter 22 44.9  5 19.2  0.087 

Insertion of masseter 10 20.4  5 19.2  0.763 

Posterior mandibular región 12 24.5  4 15.4  0.241 

Submandibular region 10 20.4  6 23  0.590 

Lateral Pterygoid 13 26.5  7 26.9  0.653 

Tendon of temporalis 15 30.6  5 19.2  0.570 
 

*Chi-square test. 
 
 
 

Table 4. Comparison percentages of the four items of the Joint Index for gender (n=75). 
 

Joint Index Women  Men   

(Pain related with) n %  N %  *p 

Lateral pole TMJ 22 44.9  6 23.1  0.176 

Posterior insertion TMJ 14 28.6  7 26.9  0.989 

Click to mandibular movement 34 79.6  19 73.1  0.521 

Crepitation to mandibular movement 4 8.2  2 7.7  0.943 
 

 *Chi-square test. 
 
 
 

differences between genders (p=0.07). 
 
 
DISCUSSION  
 
In the present study, females had more severity in the 

manifestation of temporomandibular disorders, 
specifically in the pain in relation with the disorder. The 
superiority of the severity in women agreed with 
conclusions reported by other authors (Bagis, 2012; 
Phillips, 2001; Castillo, 1995; LeResche, 1999; Riley, 
2001;   Bastos,   2008;   Fillingim,   2009).   However   the  



 
 
 
 
Table 5. Comparison of the Average of the sub-indexes and Total 
Result (TMI) for gender (n=75). 
 

TMI Women Men  

Sub-indexes  Mean SD mean SD *p 

Function Index 0.33 0.16 0.29 0.18 0.147 

Muscle Index 0.19 0.20 0.12 0.20 0.022 

Joint Index 0.32 0.19 0.30 0.20 0.701 

Total  0.28 0.13 0.23 0.12 0.074 
 

*Mann-Whitney U tests. 

 
 
 

association between temporomandibular disorders and 
gender has been questioned by other investigators, who 
state that women more often seek professional help for 
these types of difficulties than men do (Helkimo, 1974; 
Tsang, 2008; Srikanth, 2005; Riley, 2001; Fillingim, 2009; 
Lázaro-Valdiviezo, 2009; List, 1999). 

In the present study, it is evident in the analysis of 
muscle index that women clearly perceived painful 
muscles more often than men, with statistical differences 
in the comparison of the average of muscle index 
(p=0.02). However the comparison of percentages of 
every painful muscle between genders was higher 
descriptively, but without statistics differences. Only the 
body masseter muscle demonstrated a statistic tendency 
(p=0.08). This study reported lower percentages of 
muscle pain compared with those reported in by 
Espinosa et al. (2009). This is likely due to the fact that 
patients in Espinosa’s study had been referred and were 
receiving Maxillofacial Surgery specifically for treatment 
of TMD, while patients evaluated in this study had 
received external consultation in clinics of the Faculty of 
Dentistry of Autonomous University of Puebla and were 
diagnosed with TMD for first time. 

In the present study, the masseter muscle (body) was 
the most painful muscle (45% in women), which 
coincides with the international literature (Shedden, 
2012). This suggests that the neuromuscular system of 
the stomatognathic system is more specialized in the 
masseter muscle than any other (Shimada, 2012). Others 
authors (Medeiros, 2005) consider the masseter muscle 
as the main cause of what has been termed “strong bite”, 
and in this order the use of laser therapy to treat patients 
with orofacial pain has been evaluated and particularly 
between genders (Aldridge, 2004). 

In regards to the joint index, the joint sounds 
(specifically the clicks) were the most committed 
independent of gender. The pain associated with joint 
structures was more often reported by the women. In 
contrast, men more often reported no pain. Men also had 
limitation of mandibular movement, which coincides with 
the results found by Corsini et al. (2005) in Chile, who 
established that the symptom most commonly seen in 
men was the joint noise (37.9%). Furthermore, another 
study (Jiménez,  2007)  showed  that  the  percentage   of  
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respondents with clinical signs of dysfunction were higher 
than those who reported any symptoms, (predominantly 
females). Solberg (1979) and Hasson (1983) showed that 
women had a higher prevalence of joint sounds and 
muscle tenderness although statistically significant 
differences were not found.  

Many studies have concluded that women have a 
greater number of problems associated with TMD than 
men (Srikanth, 2005). Isberg (1998) established the 
effect of gender and age on the prevalence of articular 
disk displacement, and reported that females in the age 
of adolescence are the most affected and also will 
present the symptoms a decade later. In 1993, De Kanter 
studied the Dutch population, and found that women 
were the gender most affected at a ratio of 1:1.3. 
Magnusson et al. (2000) confirmed that the signs and 
symptoms of TMD occur most often in people between 
20 and 40 years old. This fact is very interesting, because 
studies require that women aged between 25 and 35 
years had accentuated TTM (Isberg, 1998; Irving, 1999; 
Sipila, 2002; Casanova, 2006), and they considered the 
estrogen status an important factor in the development of 
TMD, although other factors can contribute, such as the 
emotional, occlusion and mandibular parafunction, 
among others (Castillo, 1995). 

TMD are difficult to diagnose, so it is necessary to use 
valid and reliable methods to be compared later with the 
findings of other authors around the world. Furthermore, 
it is necessary to establish the severity of the condition 
with validated methods (Pehling, 2002). The results of 
this study support the use of temporomandibular index 
(TMI) as an auxiliary primary tool of diagnosis, as it is the 
only instrument that provides a representative numerical 
value of the severity of this condition, which serves as a 
guideline for assessing established treatments for TMD. 

A limitation of the present study was the fact that the 
patient’s emotional status was not evaluated. This factor 
could have demonstrated the contribution of the 
emotional status to the TMD severity differences between 
genders. 

In conclusion, TMD are frequent in the population. It 
affects females more severely; pain is the main 
manifestation and the primary reason they seek 
professional help. TMD can produce disability and affect 
lifestyle. In the present study, statistical significant 
differences were found in relation with the severity of 
TMD by gender; women reported more grave signs and 
symptoms of TMD, specifically in the perception of pain. 
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