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Prevalence of Temporomandibular
Joint Disorders among Yemeni
University students: A prospective,
cross-sectional study
Abstract
Purpose: The aim of this study was to estimate prevalence of temporomandibular Joint disorders
(TMDs), among dental university student in Yemen.
Material and methods: A prospective cross-sectional study was conducted in the Department of Oral
Medicine and Oral Diagnosis, Faculty of Dentistry, Thamar University, Yemen. Study sample consisted
of 207 university students (114 males and 93 females). Predictor’s variables were age, gender and
marital status. The outcomes variables were the signs and symptoms of TMDs using the Helkimo clinical
dysfunction (Di) and anamnestic (Ai) indices.
Results: The results revealed that prevalence of TMDs among Yemeni dental students was 41.07 %
(mild: 14.01%, sever: 27.05%). In the clinical examination, 49.76 % (mild: 20.77%, moderate; 12.08% and
sever; 16.91%) showed some degree of dysfunction. Females showed a significant higher prevalence of
TMDs than males. There was significant association between the dysfunction of TMD and gender (P >
0.005).
Conclusion: The result of this study showed that prevalence of TMDs among Yemeni dental students
was higher than some studies have reported in the literature. Also, the results revealed that majority of
studied sample were not aware of the presence of their TMD

Introduction
Temporomandibular joint (TMJ) function has been
the subject of considerable study for over a century, and
despite voluminous literature, the multifactorial etiology of
temporomandibular dysfunction is even today a cryptic issue
[1].
Temporomandibular disorders (TMD) have defined as
a collecting term comprising a variety of clinical signs and
symptoms confined to the temporomandibular joint (TMJ)
and/ or the related structures (masticatory musculature, bone
and facial structures). Signs and symptoms of the TMD include
a symptom as facial pain, headache, earache, and joint pain
both on rest position and during jaw movement; and signs as
limited jaw movement, jaw deviations, joint noises (clicking and
popping), jaw locking, and dislocation. In addition, traumatic
occlusion and wear of dentition due to parafunctional habits
(clenching and bruxism, anxiety, stress) had been experienced
in by patients with TMD [2,3].

Several research and clinical diagnostic criteria were
introduced have been used to diagnose the TMDs including:
Helkimo index (HI) - in 11.7% research studies, criteria (RDC/
TMD) for TMDs; 23.5%, craniomandibular index (CMI) 58.8%,
anamnesis questionnaires 35.2% [4], and Fonseca’s anamnesis
index (FAI) [5]. It has been report that prevalence of TMDs
ranged from 20% to 50 % [6], but those who seek treatments
accounts about 2-7% [7], the most affected age group varied
between 20 years to 40 years with female predilection. A higher
ratio of women has been seeking treatment (ranging from 3:1
to 9:1) [8-10].
It has been well established, by means of epidemiological
studies in which signs and symptoms of TMDs are common
in adults of all ages [11]. Reports have shown that signs and
symptoms of temporomandibular disorder (TMD) increase
with age; however, other studies have shown a decrease
in symptoms with increasing age [12]. Over a 20-year
period, investigations on TMD have revealed predominately
mild signs and symptoms already present in childhood.
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An increase in symptoms occurs until young adulthood,

A higher prevalence rate of TMDs has been documented

after which they level out [4,13]. The concept of TMD

among university Students in Sudan and Jordan (77.8% and

may be attributable to specific genes that are inheritable.

68.6 % respectively) [15,27].

There are evidences to suggest that anxiety, stress, and other
emotional disturbances may exacerbate TMDs, especially in
patients who clinically experience chronic pain [3,14].

Up to date, there is no study estimated prevalence rate of
the TMDs among Yemeni population. To the best of author’s
knowledge, this is the first epidemiological study identifying

Nevertheless, the cause of the signs and symptoms of

the rate of signs and symptoms of TMDs among Yemeni

TMDs is not clearly understood and various opinions on their

university students. Therefore, authors of this study aimed

etiology have been offered. It is evident from the numerous

to estimate prevalence rate of TMDs among Yemeni university

epidemiologic studies on the occurrence of temporomandibular

students, using Helkimo anamnestic index and dysfunction

disorders that signs of temporomandibular disorders appear in

index.

about 60% - 70% of the general population and yet only about

Material and Methods

one in four people with signs are actually aware of or report
any symptoms [15]. The frequency of severe disorders that
are accompanied by headache and facial pain characterized by

Study design

urgent need of treatment is 1% - 2% in children, about 5%

A cross-sectional, prospective study was conducted in the

in adolescents and 5% - 12% in adults [16] A non-patient

Department of Oral Medicine and Oral Diagnosis, Faculty of

population has been reported prevalence rates vary broadly

Dentistry, Thamar University, Dhamar, Yemen. An approval

.

(from 26% to 50%) [17].
The Helkimo index was one of the first to be referred to
in the literature as having the reliability to identify signs and
symptoms of TMD. Because it has the following advantages
including: 1) Its allow to collect a large number of information
in a short period of time; 2) it is a low-cost application; 3)
Easy for perception-based evaluation ;4) does not influence the
appraiser in obtaining answers; 5) a simple self-administered
questionnaire would offer the advantage of faster application
and, thus, low cost. This makes epidemiological surveys and
treatment follow-up by using this index is more feasible. An
additional advantage is that a self-applied questionnaire would
provide a severity index with less influence from the examiner
and less variability in the measures [5,11,17].
Helkimo reported that prevalence of TMD varied from 12%
and 57% for anamnestic symptoms and between 28% and 88%
for clinical signs [18]. In Asian population, 43% of Taiwanese
university students had a prevalence of one or more signs of
TMD [19]. About 19% had anamnestic symptoms and that over
36% showed clinical sign in university students have reported
by Jagger [20].
A higher prevalence of TMD has been reported among
male university students in Riyadh, Saudi Arabia (46.8%) [21].
another study in north Saudi university students showed that
prevalence of TMD was higher (94.7%) [22]. Whilst, a low rate
of TMD (25.4%) among students was estimated in Arab students
at Gulf Medical University Ajman, UAE [23]. Additionally, the
prevalence of TMD in Indian university students was (45.16%)
and showed women slightly higher than men (36.58% and
31.48% respectively) [2,14]. A higher prevalence of TMD among
the university students in Brazil was 57.7% and showed the
women higher prevalence than men (68.7% and 48.2%) [24].
Others epidemiological studies estimated the prevalence
of TMDs in various communities including: Southern Portugal
(25.2 %) [16]. Caucasian population (23.78% in male and 25.32
in female) [25], Syrian (28%) [26].

for this study was obtained from the scientific ethic committee.

Study sample
The study sample comprised 207 dental students studying
at the following institutions: from the Faculty of Dentistry,
Thamar University and Faculty of Dentistry, Saba University.

Inclusion criteria
1. Dental students of the Thamar and Saba University
2. Both male and female were including
3. Age ranged from 18 to 26 years with mean age 22.4 age
4. Students signed a consent form agreeing to participate
in the study.

Exclusion criteria
1. Students with pervious history of TMDs like: fibromyalgia,
trigeminal

neuralgia,

burning

mouth

syndrome,

atypical facial pain, migraine, atypical odontalgia,
cervical, neuropathic pain and those with a history of
previous TMD treatment were excluded from the study
2. Those students who have not signed the consent form.
3. Students with history of systemic, musculoskeletal or
neurological disorders
4. Student with history of orthodontic treatment
Predictors and outcomes variable

Interview
The subjective symptoms were obtained by asking the
students the following questions with adequate explanation
as needed which history of emotional stress, maxillofacial
surgery, orthodontic treatment and history of trauma by dental
work. Then information about related factors were obtained and
recorded, which included headache more than twice a week or
054
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more, previous trauma to head and neck and oral parafunctions,
the subjects was asked if s/he frequently did one or more of the

Prevalence of the symptoms of TMD based on anamnestic index
(Ai)

following oral habits (grinding, clenching, nail-, object-, lipcheek biting, chewing gum, chewing on one side and sleeping on
their face.

The prevalence of TMD was observed in 41.07% (n = 85)
and 58.93 % (n = 122) was free of TMDs, 14.01 % (n = 29) had
a mild TMDs and 27.05 % (n = 56) a sever TMDs. (Figure 1).

Age, gender and marital status are the predictor›s variables.
The outcomes variables were the signs and symptoms of

Of 41.07 % (n = 85) whose had TMDs, 18.35% (n = 38) and

TMDs, assessing through questionnaire using a Helkimo index

22.70 % (n = 47) were male and female respectively. There was

and dysfunction of TMJ assessed through clinical examination

a significant association between TMD prevalence and gender

using a dysfunction index [28].

(P < 0.005). (Figure 2).

To assess symptoms of the TMDs using anamnestic

Severity of the TMDs based on clinical dysfunction index (Di)

Helkimo index (Ai), it was subdividing into three parts namely:
First, (Ai0) involves a complete absence of symptoms. Second:

In respect of clinical dysfunction of TMD, 49.76 % (n =

(AiI), involves a mild symptom including, one or more of the

103), had one or more signs of TMD dysfunction (TMJ pain and

following symptoms were reported in anamnesis: joint sound,

clinking, deviation and limited mouth opening, masticatory

feeling of fatigue and feeling of stiffness of the jaws on awaking.

muscle tenderness). Of 49.76 %, whose had one or more

Third, (AiII), involves severe symptoms of dysfunction, one or
more of the following symptoms were reported in anamnesis
as difficulty in opening the mouth widely, locking, subluxation,

Table 1: Anamnestic Helkimo index (Ai).

pain on movement of the mandible, facial and jaw pain, pain

Grading

Explanation

Ai0

Free of any symptoms

and tiredness on chewing (Table 1).

Clinical Examination

TMJ sounds
Fatigue in the jaws
Stiffness in the jaws on awakening or on movement of the lower jaw

AiI

All clinical examinations and assessments for articular and

Diﬃculties in opening mouth wide
Locking
Luxations
Pain on movement of the mandible Pain in the region of the TMJ or
masticatory muscles

masticatory components of the TMJ was performed by the first
author (J S A). A clinical examination was conducted to assess
severity of clinical signs TMDs, based on the clinical dysfunction

AiII

index by Helkimo (Di). The dysfunction index was subdividing
into 4 categories (Di0 = free symptoms, DiI = mild dysfunction,
DiII = moderate dysfunction and DiIII = sever dysfunction).
Each category was obtaining an index value according to clinical
examination for the following variables 1) maximal mouth
opening; 2) TMJ function as clicking, crepitation, deviation,
locking, luxation; 3) Masticatory muscle pain or tenderness; 4)
TMJ pain during palpation and mandibular movement (Table 2).

Statistical analysis

Table 2: Clinical dysfunction index based on clinical examination (DI).
Grading

Explanation

Points

Di0

Clinically symptom-free

0 point

DiI

Mild dysfunction

1-2 points

DiII

Moderate dysfunction

3-4 points

DiIII

Severe dysfunction

5 points

Statistical analysis was performed using SPSS v.22.0 (IBM,
USA). To Descriptive statistics were performing to all variables
in the study. After that, Chi-squared Test of Independence
was applied in order to evaluate associations between the
occurrence of TMD and gender, age, and severity of the TMDs
through Helkimo index.
In order to satisfy the requirements of applicability of Chisquared Test for Independence, the variable TMD was grouped
into absence and presence (included mild, moderate, and
severe TMD).

Results
A total of 207 dental students (114, 55.07% was male and
93, 44.93% was female) were enrolled in this a prospective,
cross sectional study. All participants were categorized into
three groups: 1) 18 to 20 years (include seven participants, 3.38
%); 2) 21 to 23 years (include 98 participants, 47.34 %); 3) 24
to 26 years (include 102 participants, 49.28%).

Figure 1: Association between prevalence of TMDs (based on anamnestic index)
and age groups.
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TMDs, 20.77 (n =43) had, mild TMD dysfunction (11.11 % were

was to identify prevalence of TMDs among Yemeni university

females and 9.66% were males), 12.08 (n= 25) had a moderate

students, using Helkimo anamnestic index and dysfunction

TMD dysfunction (7.73% were females and 4.35 were males) and

index. The main key findings of this study were that, prevalence

16.91 % (n = 35) had a severe TMD dysfunction (10.63% were

of TMD was 41.06 % (n = 85). There was a significant

females and 6.28 % were males). A 50.24% (n= 104) were a

association between TMD prevalence and gender (P < 0.005).

free of symptoms. Females (29.45%, n = 61) were had a greater

This is in consistent with others studies [1,15,27,29,30], and

severity of TMD than males (20.29%, n = 42). 7.25%. (Figure 3).

inconsistent with others reports (slightly lower than our

There was significant association between the TMD

higher rate of signs and symptoms of TMDs in compared to

dysfunction (Di) of TMD and gender (P > 0.005).

Discussion

our finding [22,32-34].
Regarding prevalence of TMDs in male and female

To the best of author’s knowledge, there has been no
study estimated the prevalence and severity of the TMDs
among Yemenis population.

results) [10,16,24,31,32], In contrast, some studies reported a

The objective of present study

population, there was slightly higher prevalence of TMDs in
student female (22.70, n = 47), than male gender (18.35%, n =
38). This agrees of majority of previous studies [10,24,35-39],
and in disagreement with others reports [14,26,33,40].
The discrepancy between our results and others previous
studies may be due to different racial, cultural and economic
environments.
Based on anamnestic Helkimo index, a majority of studied
sample were suffered of sever TMDs (27.1, n = 56), this is a
higher and inconsistent with previous studies [14,41].
The prevalence of clinical dysfunction in our study was
49.876 % (Di0: 50.24 %, DiI: 20.8%, DiII; 12.8 % and DiIII;
16.91%). This is similar to others studies [36,42-46]. There
was significant association between the dysfunction of TMD
and gender (P > 0.005). This in accordance with other previous
studies [43].
Limitations of the present study were: 1) Helkimo index has
been used to assess prevalence and severity of TMDs, it does
not serve for diagnosis and classify of TMD. The result given
through using of this index are limited to the identification of

Figure 2: Association between prevalence of TMDs (based on anamnestic index)
and gender.

the severity of signs and symptoms of TMD
Strengths of this study were: 1) both subjective (Ai,
anamnestic index) and objective (Di, dysfunction index)
have been investigated; 2) study sample was collected from
two separated governorates in Yemen. Thamar University
is a governorate located at middle of country, while Saba
University located in Sanaa (capital of country). Thus, study
sample consisted of students coming from all regions in
Yemen. Therefore, this is meant that results of this study can
be generalized and fulfilled the principal of internal validity of
good study.
The results of this study confirm that prevalence of TMD
are more frequent among female that male. This is accordance
with many studies [14,36,41-48]. The best explanation for that
is hormonal factors are believed to account for at least some of
the gender difference in prevalence rates. 45 Some studies have
assessed the role of hormonal fluctuations in the frequency
or intensity of musculoskeletal pains, such as TMD, where
episodes tend to be longer than for headache. Dao et al. showed
on variability of myofascial pain of TMD over three menstrual
cycles in 12 female subjects. Consumers of oral contraceptives

Figure 3: Association between severity of TMDs (Di) and gender.

tended to show less variable pain intensity levels, and fewer
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pain-free days than women suffering hormonal fluctuations
related to their naturally occurring menstrual cycles;
nevertheless, the differences were not statistically significant
and a predominant temporal pattern could not be discerned in
this small sample [49]. In the normal menstrual cycle, estrogen
levels are at their lowest during menses. Estrogen secretion
rises gradually during the early part of the follicular phase
and then exponentially in the days before ovulation. Ovulation
happens about 10–12 h after the LH peak, around Day 14 in
the ‘typical’ menstrual cycle. There is a precipitous decrease
in estrogen in the days following ovulation and then a gradual
increase during the early to mid-luteal phase. Estrogen then
drops again during the late luteal phase just prior to menses
[50].
As far as, this study assessed prevalence of TMD among
of Yemeni population, disc positions were not investigated to
identify causes of TMJ clicking. This is because unavailability
of magnetic resonance image. Additional disadvantages of this
study the external validity because presence of khat chewing
habits among Yemeni population will increase in the chance of
development of TMD due to increased total number of chewing
hours per day. Recently study showed that there was significant
difference in prevalence of TMD between khat chewer students
and non khat chewer students [51].
The etiology of TMDs has been associated to several
factors, namely traumatic injury, immune-mediated systemic
disease, neoplastic, emotional stress, occlusal discrepancies,
malocclusion or loss of teeth, postural changes, disease of the
masticatory musculature and adjacent structures, extrinsic and
intrinsic changes of TMJ structure, bruxism , tooth clenching
habits, or a combination of such factors [52,53]. Prosthodontic
rehabilitation, orthodontic treatment, orthognathic surgery,
and mandibular fractures have been associated with TMJ
changes and worsening of existing TMD [54]. Loading,
altered jaw position, and mechanical stress in response to the
aforementioned treatments induce morphological changes in
the TMJ, due to its inherent adaptive capacity [14].
Concerning a TMD assessment tool, the research diagnostic
criteria for temporomandibular disorders (RDC/TMDs) is
universally accepted tool, which have since been used in
multiple clinical and epidemiological investigations [55].
Recently [56], a proposed a new refinement and modification
version of the RDC/TMDs, known as the Diagnostic Criteria for
Temporomandibular Disorders (DC/TMD). They claim that the
DC/TMD includes a valid and reliable screening questionnaire,
as well as diagnostic algorithms for the most common painrelated TMDs. Despite their advantages, the RDC/ TMD and
DC/TMD are quite cumbersome assessment tools in that they
require the individual to be present in order to render a TMD
diagnosis, and they are difficult to use on large samples. The so
called Fonseca’s anamnestic index (FAI) is a self-administered
questionnaire for the non-patient population. It has been
proposed as a low-cost, easily applied alternative TMD
assessment tool and can be used by both general practitioners
and epidemiologists [57], in the present study, Helkimo
anamnestic index and dysfunction index was applied to assess
prevalence of TMD. This is similar to most previous studies.

Emotional and psychological stress is also an important
factor predisposing to the TMD development. The studied
student population is particularly susceptible to the impact
of this factor [58]. Psychological stressors may involve large
number of duties, the pressure of getting a well education, an
uncertain future, low income, living far away from house, and
working in a foreign environment. Additionally, students also
face social, emotional, physical, and family problems [59]. This
is study did not assess the psychological factors in developing
TMD Because the Helkimo index specified on certain points.
Base on present literature this percentage could reach 72% [60],
or even 90% [61], in student sample. It has been concluded
that being under stress increases the activity of the masticatory
muscles, which subsequently results in TMD [61].

Conclusion
In conclusion, the results of the present study revealed
that among dental university students was 41.07 % of studied
sample showed symptoms (Ai) of TMD. Also, this study has
shown that 49.76 % of studied sample revealed some degree of
dysfunction (Di).
Further investigations with calculation of sample size and
using diagnostic research criteria to assess prevalence and
severity of TMD among Yemeni population are needed before a
final conclusion can be drawn.
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