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Shoulder Girdle Disability, Dysfunction, and Pain in 
Participants with Temporomandibular Joint Disorders: A 
Cross-Sectional Survey on Prevalence and Associations
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ABSTRACT

Background: There is a rising prevalence of temporomandibular disorders (TMD) and, therefore a need to improve the management of these conditions. No 
studies have been done to assess the possible associations between the shoulder girdle and the temporomandibular joint (TMJ) in participants with TMD. 
Objective: The aim of the study was to estimate the prevalence of disability, dysfunction and pain in the shoulder girdle in participants with TMD. In addition, 
the association between the disability, dysfunction and pain in the shoulder girdle and temporomandibular joint in participants with temporomandibular 
disorders was investigated. Methods: A cross-sectional study was performed where participants were invited to complete an online survey if they received 
a score of two or more on the TMD-pain screener. The survey included questions on demographics, the TMJ, and the shoulder girdle. Results: A total of 186 
individuals with TMD participated in the study of whom, 56% (n = 104) reported having shoulder pain and 45% (n = 84) reported having previous shoulder 
treatment. A positive correlation was found between the level of TMD, as indicated by the mean Fonseca Anamnestic index score and the pain (r = 0.29, 
p < 0.001), disability (r = 0.24, p = 0.001), and total scores (r = 0.28; p < 0.001) on the Shoulder Pain and Disability index and similarly with shoulder pain 
at its worst (r = 0.19, p = 0.009). Conclusion: The associations found between the pain and disability of the shoulder girdle and TMJ give insight into the 
relationship between the two areas in participants with TMD.

RÉSUMÉ

Historique : la prévalence de troubles temporomandibulaires (TTM) est en hausse et, par conséquent, il est nécessaire d’en améliorer la prise en charge. 
Aucune étude n’a été réalisée pour évaluer les associations éventuelles entre la ceinture scapulaire et l’articulation temporomandibulaire (ATM) chez les 
participants ayant des TTM. Objectif : estimer la prévalence d’incapacité, de dysfonctionnement et de douleur de la ceinture scapulaire chez les participants 
ayant un TTM. De plus, les chercheuses ont examiné l’association entre l’incapacité, le dysfonctionnement et la douleur de la ceinture scapulaire et de l’ATM 
chez les participants ayant des TTM. Méthodologie : étude transversale dans le cadre de laquelle les participants ont été invités à remplir un sondage en 
ligne s’ils recevaient un score de deux ou plus au questionnaire de dépistage de la douleur causée par un TTM. Le sondage comprenait des questions sur 
la démographie, l’ATM et la ceinture scapulaire. Résultats : au total, 186 personnes ayant des TTM ont participé à l’étude, dont 56 % (n = 104) ont déclaré 
souffrir de douleur à l’épaule et 45 % (n = 84), avoir déjà reçu un traitement pour l’épaule. Les chercheuses ont constaté une corrélation positive entre le 
taux de TTM, indiqué par le score moyen de l’indice anamnestique de Fonseca, et la douleur (r = 0,29, p < 0,001), l’incapacité (r = 0,24, p = 0,001) et les 
scores totaux (r = 0,28; p < 0,001) à l’indice de douleur à l’épaule et d’incapacité, de même que lorsque la douleur était la plus intense (r = 0,19, p = 0,009). 
Conclusion : les associations constatées entre la douleur et l’incapacité de la ceinture scapulaire et de l’ATM donnent un aperçu de la relation entre ces 
deux foyers chez des participants ayant un TTM.
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The prevalence of temporomandibular disorders 
(TMD) is 10%–15% in the adult population worldwide.22 
The associated co-morbidity rate is very high with only 
0.77% of people with TMD not complaining of associ-
ated pain.15 According to the National Health Interview 
Analysis in the United States, of the 189,977 participants 
reviewed, 8,964 (4.6%) had TMD with 83% of these par-
ticipants having other areas of pain.5 The high impact of 
TMD and associated conditions emphasise the impor-
tance of exploring the temporomandibular joint (TMJ) 
and its possible associations with surrounding structures, 
such as the shoulder girdle.

Cervical pain is one of the common conditions asso-
ciated with TMD with anatomical, biomechanical, and 
neurophysiological connections between the two areas. 
Anatomically, the TMJ and the upper cervical spine are 
closely located and share myofascial connections.11 Bio-
mechanically, there is simultaneous upper cervical exten-
sion during mouth opening and upper cervical flexion 
during mouth closing.16 The neurophysiological relation-
ship describes the convergence of the trigeminal and 
upper cervical afferent fibres in the trigeminocervical 
nucleus.6

Muscular connections between the acromion, clavicle, 
and scapula of the shoulder girdle and the cervical spine 
have also been well established. This is through the levator 
scapula, trapezius, cervical flexors and extensors which 
have proximal attachments to the cervical spine and distal 
insertions onto the shoulder girdle. Another connection is 
through the influence of injuries and changes in one area 
on the other. This is evident as participants with cervical 
spine degeneration have been found to have a negative 
impact on the alignment of the cervical spine causing a 
predisposition to shoulder injuries.14

Changes in the positioning of the shoulder girdle have 
the potential to create symptomatic dysfunction in the 
cervical and thoracic spine by causing changes in the 
length of the trapezius, sternocleidomastoid, and scalene 
muscles. The effects of the cervical spine on the shoulder 
girdle have also been shown. Participants with neck pain 
who were right hand dominant had significantly reduced 
right clavicle retraction, left scapular upward rotation and 
clavicle elevation compared to participants without cervi-
cal pain.12

These findings are consistent with other studies that 
have found participants with neck pain to have increased 
upper cervical extension, reduced cervical flexion and 
clavicle retraction. This causes an increase in compres-
sion of the articulations between the cervical and tho-
racic spine leading to changes in muscle activity of the 
trapezius and serratus anterior and neural tension in the 
median nerve.30

The high prevalence of TMD and associated disorders 
as well as the connections between the cervical spine 
and shoulder and the cervical spine and TMJ highlight 

the need to establish if there is a connection between 
the shoulder girdle and TMJ in participants with TMD. 
As such it was the purpose of the study to estimate the 
prevalence of disability, dysfunction, and pain in the 
shoulder girdle in participants with TMD. In addition, 
the association between the disability, dysfunction, and 
pain in the shoulder girdle and temporomandibular joint 
in participants with temporomandibular disorders was 
investigated.

METHODS

Study design and participants
A cross-sectional study was conducted using a survey 

from June to September 2022.
Inclusion in the study required participants to score 

two or more on the TMD-pain screener. This screening 
questionnaire consists of three questions and is part of 
the Diagnostic Criteria for Temporomandibular Disorders 
(DC/TMD), a valid screener for screening of TMD. The 
questions ask participants about their TMJ symptoms in 
the past 30 days. A score of two or more is indicative of 
pain-related TMD.10 No exclusion criteria were applied.

Questionnaire
The questionnaire included three sections namely 

demographics, questions on the TMJ and questions on 
the shoulder girdle. It took 10 minutes to complete. Sec-
tion A was designed by the first author and consisted of 
questions on basic demographics, medical history, occu-
pation, and exercise. Demographic questions included 
age, gender, marital status, and highest level of education. 
Questions on medical history asked participants about 
their medical conditions, if they took any medication and 
any previous surgery. The occupational section included 
the type of work, amount of time spent in front of the 
computer/I-pad, and amount of heavy lifting required.

Section B consisted of questions on the TMJ and a stan-
dardized TMD questionnaire, the Fonseca Anamnestic 
index (FAI). The questions on the TMJ were designed by 
the researcher to determine the range of motion (ROM), 
previous treatment and history of injuries to the facial 
region. The FAI consists of 10 questions with possible 
answers of yes, no, or sometimes. The answer yes receives 
a score of 10, sometimes a score of 5 and no a score of 0. A 
total score of 100 can be received. A score of 0–15 is classi-
fied as no TMD, a score of 20–40 is classified as mild TMD, 
moderate TMD a score of 45–65, and severe TMD a score 
of 70–100.28

Section C consisted of questions on the shoulder girdle 
and a standardized questionnaire, the Shoulder Pain and 
Disability index (SPADI). The questions designed by the 
researcher included hand dominance, previous shoulder 
injuries and treatment, presence of pain in the shoulder, 
and popping/clicking. The SPADI questionnaire consists 
of two parts, the first part is five questions and asks the 
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participants to rate their pain during certain activities 
from 0 to 10. The second part is eight questions and asks 
the participant to rate their experience during certain 
tasks from 0 to 10 with zero being no difficulty and 10 
being so difficult it requires help. The total score is out of 
130 and is converted to a percentage.

The higher the score the worse is the shoulder pain and 
disability.3 The patient acceptable symptom state cut-off 
for SPADI total score is 49.2 for the highest tertile and 39.4 
at the lowest, for SPADI pain score is 46.4 for the highest 
and 36.7 for the lowest and the SPADI disability score is 
46.8 compared to 25.1 for the lowest.26

Data collection procedure
Ethical clearance was obtained from the University 

of the Witwatersrand Human Research and Ethics Com-
mittee (Medical) (M2111110 MED21-11-098). The ques-
tionnaire was designed, and data was collected using 
the Research Electronic Data Capture (Redcap). This is 
an online application used to capture data.20 The link to 
this questionnaire was attached to the advertisement for 
qualifying participants.

The invitation to participate in the study, the inclusion 
criteria and a link to the survey was posted on the main 
researcher's personal and practice's social media forums. 
These included Facebook and Instagram posts and What-
sApp statuses. The posts were shared and reposted by 
other people, which created a local and international 
reach.

An email was also sent to physiotherapists on the 
South African Society of Physiotherapy database to com-
plete and share with their patients. The same email was 
sent to doctors and dentists asking them to share it with 
their patients. In order for people to qualify to fill out the 
survey and meet the inclusion criteria, a score of two or 
more on the TMD-pain screener was required.10 There 
were no other exclusion criteria. Participation was vol-
untary and anonymous. Participants were asked for their 
email addresses if they were willing to receive more infor-
mation about the third phase of the study but this was not 
mandatory.

Before the study commenced, a pilot study was con-
ducted involving five participants in order to deter-
mine the length of time needed for to complete the 
questionnaire and if there were any ambiguities in the 
questionnaire.

Statistical analysis
The raw data were exported from Redcap to IBM SPSS 

Statistics version 28 and Microsoft Excel for interpreta-
tion. Means and standard deviations were used to anal-
yse data that were continuous and descriptive in nature. 
Frequencies and percentages were used to summarize the 
remaining demographic data as well as the researcher's 
questions on the TMJ and shoulder girdle.

Graphical and statistical calculations were used to 
measure skewness and kurtosis of the SPADI values. The 
graphical techniques used were histograms and scatter 
plots. It was found that SPADI pain scores were normally 
distributed which was supported by the skewness coeffi-
cient and kurtosis values. The findings for the SPADI dis-
ability and total scores were both skewed on the graphs 
to the right and had coefficients above one. The mean 
and standard deviation variables for the individual SPADI 
questions are depicted in Figure 5.

Correlations between total FAI scores and SPADI pain, 
disability and total scores, as well as shoulder pain at its 
worst, were analyzed using Pearson's correlation. A per-
fect correlation was regarded as 1, strong as 0.7–0.9, mod-
erate as 0.4–0.6, and weak as 0.1–0.3 in both directions.1 
An independent sample t-test was used to determine the 
differences between the total FAI scores in those with and 
without shoulder pain, previous injuries to their shoulder 
girdle, and presence or absence of popping/clicking of 
their shoulder.

Ethical considerations
The study received ethical clearance from The Human 

Research Ethics Committee (Medical). An information 
sheet on the study's objectives, risks, cost of participation, 
anonymity, and storage of data was included before the 
questionnaire began. This was followed by an informed 
consent section which stated that participants give con-
sent to participate in the study by continuing to complete 
the questionnaire.

RESULTS

Demographics, medical history, and lifestyle
A total of 186 participants completed the question-

naire, consisting of the researcher's questions, the FAI 
and SPADI standardized questionnaires. The majority of 
participants were female with a mean (SD) age of 32.03 
(± 11.96) and between the ages of 16 and 79. The full 
demographics of the sample are represented in Table 1.

A high portion of the sample, 60.2%, had previous sur-
gery, with the most common being wisdom teeth removal 
(17.2%) and the lowest being shoulder surgeries (2.6%). 
Over half of the participants were taking medication, with 
the most common being selective serotonin reuptake 
inhibitors. The full information on participants’ medical 
history is shown in Table 2.

Lifestyle questions on exercise, computer work, and 
heavy lifting at work are presented in Table 3. The major-
ity of participants, 80.1%, did exercise with the most com-
mon form, aerobic, done by 86% of the sample. This was 
followed by 34.8% of participants doing resistance train-
ing. Despite the analgesic effect of exercising, the results 
showed a non-significant positive correlation between 
exercise and total FAI scores (r = .011; p = 0.18). There was 
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also no significant correlation between the participants’ 
work involving heavy lifting and their total score on the 
FAI (r = −.024; p = 0.24).

The most common amount of time spent on the com-
puter was 2–3 hours, reported by 23.6% of the sample. 
This was followed by 13.9% of participants spending 8–9 
hours daily. A positive, significant correlation was found 
between the total SPADI score and time spent on the com-
puter (r = −.09; p < 0.001).

Temporomandibular joint disability, dysfunction, history, and 
pain

Specific questions were included by the researcher on 
the TMJ, such as any previous head and facial injuries and 
the ability to fit three fingers in their mouth on opening 
giving an indication of ROM. The answers to these ques-
tions and information on the previous management of 
their TMD are expressed in Table 4.

More than half of the participants, 62.9%, had received 
previous treatment for their TMD. Exactly half of the par-
ticipants reported having received physiotherapy, with 
the majority having received physiotherapy only (41.3%), 
followed by physiotherapy in conjunction with other 
therapies.

The highest possible score for each question on the FAI 
is 10, and the total is 100. This sample had a mean (SD) 
score of 60.19 (± 21.03), showing that the majority of par-
ticipants had moderate TMD (42.5%) followed by severe 
(38.7%) then mild TMD (15.6%). The highest scoring 
question was asking participants if they clench or grind 
their teeth, commonly referred to as bruxism. The mean 
(SD) score for this question was 8.63 (±2.83) (Figure 2), 
with 79% of participants answering yes and 15% answer-
ing sometimes (Figure 2).

The next highest scoring question was about partici-
pants having pain in the nape of their neck, with a mean 
(SD) score of 8.20 (±3.26) (Figure 2). After that, a high 
percentage of participants reported clicking in their jaw 
with 65% answering yes and 12.9% answering some-
times (Figure 2). Figures 1 and 2 depict the frequencies 
of the individual answers, their mean, and standard 
deviation.

Table 2  Medical History of Participants with TMD (n = 186)

Medical conditions n %

  Yes 32 17.3

  No 153 82.7

Type of medical condition

  Autoimmune 14 7.5

  Fibromyalgia 2 1.1

  Hypothyroidism 10 5.3

  Osteoarthritis 2 1.1

  Other 4 2.1

Medication

  Antidepressants:

  -  SSRI 25 13.4

  -  SNRI 4 2.1

  -  Other 5 2.6

  Anti-inflammatories 3 1.6

  Hypothyroidism 13 6.9

  Immune suppressants 6 3.2

  Oral contraceptive 10 5.3

  Other 11 5.9

Previous surgery

  Yes 112 60.2

  No 74 39.8

Type of surgery

  Jaw/facial 11 5.9

  Other 79 42.4

  Shoulder 5 2.6

  Wisdom removal 32 17.2

SSRI = selective serotonin reuptake inhibitors, SNRI = serotonin norepineph-
rine reuptake inhibitors.

Table 1  Socio-Demographic Characteristics of Participants with TMD 
(n = 186)

Variable n %

Gender

  Male 19 10.2

  Female 167 89.8

Marital status

  Single 75 40.3

  Married 84 45.2

  Divorced 7 3.8

  Widow 1 0.5

  Live with partner 15 8.1

  Other 2 1

Level of education

  Graduated primary school 8 4.3

  Graduated high school 23 12.4

  Undergraduate degree 73 39.2

  Postgraduate degree 74 39.8

  Other 7 3.8

Occupation

  Medical personnel 84 33

  Teacher 17 9

  Office based job 40 21.5

  Other 22 11.8

  Student 28 15

  Unemployed 7 3.7

e20230037	 Physiotherapy Canada
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Prevalence of shoulder pain in participants with TMD
More than half of the sample, 104 participants (56%), 

reported having shoulder pain with, 26.3% (n = 49) of par-
ticipants reporting clicking/popping of their shoulders 
(Figure 3). Just less than half of the participants, 84 (45%), 
reported having received previous shoulder treatment. 
Of these participants, 33.3% (n = 62) had sought physio-
therapy, followed by acupuncture at a much lower preva-
lence of 5.3% (n = 10) (Figure 4). Despite the high rate of 
shoulder pain and previous shoulder treatment, there was 
a low prevalence of 16.1% (n = 30) of those with previous 
shoulder injuries.

The highest scoring question on the SPADI was about 
participants’ shoulder pain at its worst. This mean (SD) 

score was 4.61 (± 3.33) followed by 3.48 (± 3.11) for pain 
when lying on the involved arm (Figure 5). The low-
est scoring questions were the difficulty associated with 
putting on pants (0.75 ± 1.38) and putting on a shirt with 
buttons (0.81 ± 1.55). The mean (SD) for the SPADI pain, 
disability and total scores were 14.79 (± 11.99), 11.67 (± 
13.78), and 26.46 (± 24.10), respectively (Table 4).

Relationships between the TMJ and shoulder girdle
The relationships between the total FAI scores and 

SPADI pain, disability, and total scores as well as shoulder 
pain at its worst can be found in Table 5. Table 6 shows the 
differences in the FAI scores in participants with and with-
out previous shoulder injuries, pain or popping/clicking 
of their shoulders. Positive, weak correlations were found 
between the level of TMD according to the total FAI scores 
and SPADI pain (r = 0.29; p < 0.001), disability (r = 0.24; p 
= 0.001), and total scores (r = 0.28; p < 0.001). There was a 
positive, weak correlation between pain at its worst in the 
shoulder and total FAI scores (r = 0.19; p = 0.009).

DISCUSSION
In this study, we investigated the relationships between 

shoulder and TMJ disability, dysfunction and pain as well 
as the prevalence of shoulder impairments and previous 
injuries in participants with TMD. Our results showed that 
in this population, there a high prevalence of shoulder 
impairments and an association between the shoulder 
girdle and TMJ. More than half of the participants with 
TMD had shoulder pain and a quarter had shoulder pop-
ping or clicking.

There were positive, weak correlations between the 
total FAI and SPADI pain, disability, and total scores, 
between the amount of time spent on the computer and 
SPADI scores as well as between shoulder pain at its worst 
and total FAI score.

Another finding of interest was that physiotherapy was 
the most commonly sought treatment for both partici-
pants’ TMJ and shoulder complaints. Despite the poten-
tial bias of these results due to physiotherapists playing 
a role in sourcing patients for this study the authors 
believe the number of participants sourced through this 
avenue may be negligible. However, further research 
into the types of treatment sought by patients with TMD 
is advised. With physiotherapy being the most common 
therapy, there was still a high prevalence of participants 
with moderate and severe TMD and shoulder pain. This 
highlights the need for better management of TMD and 
shoulder girdle dysfunction by physiotherapists. These 
findings suggest the inclusion of the shoulder girdle in the 
assessment of patients with TMD.

Demographics, medical history, and lifestyle
The higher prevalence of female participants in the 

sample is consistent with the findings of two systematic 
reviews that found TMD was significantly more common 

Table 3  Exercise and Vocation of Participants with TMD (n = 186)

Exercise n %

  Yes 149 80.1

  No 37 19.9

Amount of exercise (per week)

  Once 5 2.7

  Twice 34 18.3

  Three 51 27.4

  Four 31 16.7

  Five 19 10.2

  Six 8 4.3

  Seven 1 0.5

Type of exercise

  Aerobic 129 69.3

  Yoga/Pilates 40 21.5

  Resistance/weight training 52 27.9

  Other 11 5.9

Amount of computer work (hours daily)

  0–1 12 6.4

  2–3 44 23.6

  4–5 24 12.8

  6–7 21 11.2

  8–9 26 13.9

  ≥10 8 4.3

Occupation involving heavy lifting

  Yes 69 37.1

  No 117 62.9

Amount (kg)

  0–10 24 12.8

  11–20 8 4.3

  21–50 7 3.8

  51–80 2 1

  ≥81 13 6.9

Weinberg et al.  Shoulder Girdle Disability, Dysfunction, and Pain in Participants with Temporomandibular Joint Disorders	 e20230037
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Figure 1  Participants answers to the individual FAI questions.

FAI = Fonseca Anamnestic Index, TMJ = temporomandibular joint.

Figure 2  Scatterplot of mean and standard deviations of individual FAI questions.

1. Hard to open your mouth; 2. Hard to move mandible to the sides; 3. Tired/muscular pain when chewing; 4. Frequent headaches; 5. Stiff/painful neck; 6. 
Earache/pain in the craniomandibular joints; 7. TMJ clicking; 8. Clench/grind; 9. Teeth don’t articulate well; 10. Tense person.

Vertical bars indicate standard deviation.

FAI = Fonseca Anamnestic index.
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in females compared to males.4,21 The reasons for this 
include hormonal factors, differences in pain sensitivity, 
higher levels of work stress, depression, and anxiety in 
women.4

The mean age of the present sample is broadly sup-
ported by the research with the prevalence of TMD 
being the highest in the 20–40-year-old age group and 

decreasing with increasing age. The proposed reasoning 
for this is the onset of TMD is directly related to stress and 
the highest level of stress and productivity occurs during 
the 20–40-year age period.17

Analysis of the medical results showed that wisdom 
tooth extraction was the most common surgery reported 
by participants. The reason for this could be the extensive 

Figure 3  Signs, symptoms and previous history of shoulder function in participants.

Figure 4  Previous treatment modalities for shoulder dysfunction in participants with TMD (%).
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mouth opening required and considerable lateral forces 
on the mandible, increasing the risk of TMD. Even though 
the prevalence of TMD post wisdom extraction var-
ies among different studies from 0.7% to a much higher 
incidence of 34%, the results are similar in that there is a 
higher prevalence of TMD after wisdom removal.7

Contrary to previous studies, in the current study no 
correlation was found between the use of anti-depres-
sants, specifically selective serotonin reuptake inhibi-
tors and bruxism.9 A potential reason for no correlation 
between this drug and clenching being found in this 

Table 4  Previous History, Functional Limitations, Severity of TMD and 
SPADI Scores in Participants with TMD (n = 186)

Previous TMJ treatment n % Mean (SD)

  Yes 117 62.9 -

  No 69 37 -

Type of treatment

  Acupuncture/needles 9 4.8 -

  Bite plate 13 6.9 -

  Botox 11 5.9 -

  Chiropractor 7 3.7 -

  Medication 7 3.7 -

  Other 5 2.6 -

  Physiotherapy 93 50 -

  Surgery to the TMJ 3 1.6 -

Combinations of treatment

  Botox only 2 1 -

  Chiropractor 3 1.6 -

  Occlusal splint only 3 1.6 -

  Physiotherapy only 77 41.3 -

 � Physiotherapy and  
botulinum toxin

7 3.7 -

 � Physiotherapy and 
chiropractor

5 2.6 -

Previous blow/injury to face/head/chin

  Yes 49 26.3 -

  No 133 71.5 -

Figure 5  Mean and standard deviations of individual SPADI questions. Vertical bars indicate standard deviation.

Previous TMJ treatment n % Mean (SD)

Insert three fingers with 
mouth open

3 1.6

  Yes 157 84.4 -

  No 29 15.6 -

FAI score - - 60.19 (± 21.03)

Severity of TMD

  No TMD 6 3.2 -

  Mild TMD 29 15.6 -

  Moderate TMD 79 42.5 -

  Severe TMD 72 38.7 -

SPADI scores

  SPADI pain score - - 14.79 (± 11.99)

  SPADI disability score - - 11.67 (± 13.78)

  SPADI total score - - 26.46 (± 24.10)

FAI = Fonseca Anamnestic index; SPADI = shoulder pain and disability index, 
TMD = temporomandibular disorders, TMJ = temporomandibular joint.
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sample is the effects of bruxism from this class of anti-
depressants are seen within four months of starting the 
drug.9 The TMD- pain screener that was used for inclusion 
into the current study questioned the presence of partici-
pants’ symptoms specifically in the past 30 days.

Using a computer for 4 hours or more a day had a signif-
icant contribution to the development of TMD symptoms 
and a 2-hour increase in computer time led to an increase 
in symptoms by double or triple.27 Significant correlations 
were found between time spent on the computer and 
SPADI scores in the current population of participants 
with TMD. This shows another possible link between dis-
ability of the shoulder girdle and TMD as participants 
who spent more time on the computer were more likely 
to have higher pain and disability in their shoulders the 
longer, they spent on the computer.

Temporomandibular joint disability, dysfunction, history, 
and pain

Conservative management of TMD is the first choice 
for the majority of people with the dysfunction.19 Most 
participants reported having received physiotherapy for 
their TMD and despite this, there was still such a high 
prevalence of the presence and severity of TMD. In accor-
dance with the present results, a systematic review found 
85%–90% of people chose non-invasive treatment options 
for management of this condition. In the current study, 
half reported receiving physiotherapy, which has been 

found to improve ROM of the TMJ more so than dry nee-
dling and exercise therapy.19 This, among other reasons, 
could be the reason why the majority of the participants 
were able to fit three fingers on mouth opening.

Despite most participants having full range of move-
ment of the jaw, the overall FAI scores were higher than 
previous research. However, in those studies unlike this 
current study, participants were not included if they had 
previous head/neck trauma, were undergoing orthodon-
tics or the presence of inflammatory conditions.29 This 
shows that these changes and conditions may play a role 
in the worsening of the severity of TMD.

Another reason for the worse severity of TMD in this 
current study was that majority of participants reported 
clenching or grinding. This was significantly higher than 
other studies that reported a prevalence of clenching in 
33.9% of participants with TMD and 11.2% in participants 
without TMD. However, the mean age was higher in that 
group and as previously discussed, the prevalence of 
bruxism decreases with age. This study was also done in 
Germany compared to the current study with majority of 
participants living in South Africa indicating the poten-
tial of a higher prevalence of bruxism in the South African 
population.24

The prevalence of clenching in students without TMD 
was 36.5% which is higher than the standard non-TMD 
population.8 This study consisted of a high portion of 
students and health workers. Higher levels of stress have 

Table 5  Correlations between SPADI Subscales, Total Scores, and Shoulder Pain at its Worst and Total FAI Scores (n = 186)

Shoulder variables Pearson correlation co-efficient (r) and confidence intervals p value

SPADI pain 0.29
95% CI = [0.16, 0.42]

< 0.001

SPADI disability 0.24
95% CI = [0.09, 0.37]

0.001

Total SPADI 0.28
95% CI = [0.14, 0.48]

< 0.001

Pain at its worst 0.19
95% CI = [0.05, 0.33]

0.009

FAI = Fonseca Anamnestic index; SPADI = Shoulder Pain and Disability index.

Table 6  Comparisons between FAI Scores in Participants with and without Previous Shoulder Injury, Pain, or Popping/Clicking (n = 186)

Presence of previous shoulder injury,  
pain or popping/clicking

Shoulder variables Number of responses Yes Mean (SD) No Mean (SD) 95% CI* p value

Presence of previous 
shoulder injury

Yes: 30
No: 155

60.00 (± 24.84) 60.22 (± 20.31) -6.56, 8.508 0.799

Presence of shoulder 
pain

Yes: 103
No: 82

61.92 (± 20.59) 57.99 (± 21.500) -8.882, 2.259 0.242

Presence of shoulder 
popping/clicking

Yes: 48
No: 137

62.14 (± 22.85) 59.49 (± 20.39) -8.491, 4.167 0.501

*Independent t test.

FAI = Fonseca Anamnestic index; SD = standard deviation.
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been found in medical/health science students compared 
to their age-matched peers. Significantly higher levels of 
stress, anxiety, depression, job-related pressure, and anxi-
ety were found in participants who grind and clench com-
pared to those who do not.22

The strong connection between psychological fac-
tors and TMD is through the dopaminergic system. This 
is through cortisol and stress, causing initiation of brux-
ism in the day and perpetuation of grinding at night. It 
has also been shown that the majority of people with 
anxiety adopt the parafunctional habits of clenching and 
grinding.2

The next highest scoring question was the presence of 
neck pain. The bidirectional relationship between cervi-
cal pain and TMD has been well established. The severity 
of cervical pain has been found to increase with the sever-
ity of TMD.15,23 The results of the current study corroborate 
with these findings as more than three quarters of partici-
pants reported neck pain, with the majority having mod-
erate and severe TMD.

The reason for the high levels of cervical pain in these 
participants is based on the central sensitisation theory. 
There is an upregulation of the trigeminal nucleus, which 
causes widespread pain with reduced inhibitory signals 
and increased sensitisation of nociceptive receptors. This 
leads to hyperalgesia and allodynia and may be a possible 
explanation of the association between the pain in the 
TMJ and shoulder girdle found in this study.2

Prevalence of shoulder pain in participants with TMD
Just more than half of the participants with TMD 

reported having shoulder pain, which is higher than the 
1-month prevalence of shoulder pain in the general popu-
lation (18%–31%).13 Of these 766 participants, there was a 
mean age of 49 and therefore was an older sample than 
the current study. These findings show that participants of 
a younger age group had a higher prevalence of shoulder 
pain compared to another group who were older in age, 
showing the potentially higher prevalence of shoulder 
pain in participants with TMD.

Relationships between the TMJ and shoulder girdle
The TMJ and shoulder pain and disability values in 

the current study were similar to those who were survi-
vors of head/neck cancer, which were also significantly 
higher than participants without head/neck cancer. In 
the same study, an increased perception of a swallowing 
impairment was significantly correlated to a reduction 
in shoulder strength.18 It is encouraging that similarly 
to the current study, another study18 found a significant 
correlation between SPADI pain and disability and FAI 
scores.

The mean SPADI scores of participants in this study 
were slightly higher than participants with shoulder pain 
after seeking treatment and much lower than before seek-
ing treatment.25 This shows that the intensity of shoulder 

pain and disability in participants with TMD were lower 
than those with active shoulder pain. The lowest scoring 
items on the SPADI were putting on pants and buttoning a 
shirt. In both of these activities, minimal shoulder range is 
required. Therefore, higher levels of pain and disability of 
the shoulder were found as the demand on the shoulder 
increased in terms of range and strength.

This is seen as the scores increased from questions 
referring to reaching from their back pocket to washing 
their hair, with the highest scores being activities that 
demanded more load, such as carrying a heavy object. 
This indicates the possibility that the effects of dysfunc-
tion of the TMJ on the shoulder girdle are more apparent 
when the shoulder is under greater load. This hypothesis 
and the exact mechanism of the greater impact on the 
greater load required needs to be further explored.

Further research needs to be done on the prevalence 
of shoulder girdle impairments and their association with 
the TMJ in participants without TMD. An objective assess-
ment of the shoulder girdle and TMJ needs to be done in 
participants with and without TMD. This needs to include 
an assessment of the shoulder girdle in various positions 
with increasing demand in participants with TMD. Fur-
ther research also needs to be done to establish the prev-
alence of other areas of pain in patients with TMD, and 
whether the level of shoulder pain and disability is higher 
than those.

Strengths and limitations
This research was a cross-sectional design using a sur-

vey, and participants were invited to participate if they 
had TMD according to the TMD screening questionnaire. 
Therefore, participants may not have had an accurate 
diagnosis of TMD due to the lack of clinical examination. 
Strengths of this study are the large sample size, the reach 
to different populations worldwide and the inclusion of 
previously well-validated standardized questionnaires.

CONCLUSION
The relationships between the level of TMD severity, 

shoulder girdle pain, and disability demonstrate a con-
nection between pain and disability caused by shoulder 
problems and pain and disability caused by TMD. It is 
recommended that participants with TMD are screened 
for the presence of shoulder pain and an assessment 
framework of the shoulder girdle in this population is 
developed.
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