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Abstract

Introduction: Temporomandibular disorders (TMDs) are a common and debilitat-
ing condition that affects millions of people globally. Despite extensive research on
TMDs, the exact causes of these conditions remain unclear. However, various factors,
including genetics, injury and stress, have been implicated in their development. In
addition to these traditional risk factors, the literature suggests that socioeconomic
status (SES) may also play a role in the development and progression of TMDs. By
synthesizing the available evidence, this review will provide a comprehensive under-
standing of the role of SES in TMDs and will inform the development of targeted
interventions to reduce the burden of these disorders among individuals with lower
SES.

Methods: We conducted this systematic review followed the recommendations of
the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA)
2020. PubMed, Scopus and Lilacs were searched using the terms: ((socio-economic
status OR economic status) AND (temporomandibular disorders OR temporomandib-
ular joint) from the inception until February 10, 2023. We applied the following ques-
tions: (P) Participants consisted of human subjects. (E) The Exposure consisted of low
economic stats. (C) The Comparison: subjects reporting low economic status were
compared to subjects reporting medium-high economic status. (O) The Outcome
consisted of TMDs diagnosis. Review Manager version 5.2.8 (Cochrane Collaboration;
2014) software was applied to perform the pooled analysis.

Results: The included subjects in this review were 14 607. Among them, 631 reported
a low economic income, 1880 a medium-high economic income, 4617 were blue-
collar workers and 7478 were white-collar workers or entrepreneurs. Among those
reporting a low economic income or belonging to the blue-collar workers 12.93%
(679/5248) presented sign/symptoms of TMD or a diagnosis of TMD whereas 10.6%
(997/9358) of those with a high economic income/white-collar worker.

Conclusion: We observed a slightly higher prevalence of TMD among individuals

with a low economic income Further research is needed to better understand this
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relationship and to develop effective interventions to reduce the burden of TMD

among individuals with low income.
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1 | INTRODUCTION

Temporomandibular disorders (TMDs) are a common and debilitat-
ing condition that affects millions of people globallyl'<S of every age
and gender.” TMDs encompass a wide range of conditions that af-
fect the temporomandibular joint (TMJ) and the muscles that con-
trol jaw movement.8 ! These disorders can cause a wide range of
symptoms, including pain, joint noises, limited jaw movement and
difficulty chewing.'>** Despite extensive research on TMDs, the
exact causes of these conditions remain unclear. However, various
factors, including genetics, injury and stress, have been implicated in
their development. 147

In addition to these traditional risk factors, the literature sug-
gests that socioeconomic status (SES) may also play a role in the
development and progression of TMDs.*8"2% SES is a complex con-
struct that encompasses several dimensions, including income, ed-
ucation and occupational status. Previous research has suggested
that individuals with lower SES are more likely to experience a wider
range of chronic health conditions,?* including musculoskeletal dis-
orders, compared to those with higher SES.?>??

Given the potential role of SES in the development and progres-
sion of TMDs, it is important to conduct a systematic review of the
existing evidence. This review will aim to examine the relationship
between SES and TMDs, including studies that have explored the
impact of SES on the prevalence, incidence and severity of TMDs. By
synthesizing the available evidence, this review will provide a com-
prehensive understanding of the role of SES in TMDs and will inform
the development of targeted interventions to reduce the burden of

these disorders among individuals with lower SES.

2 | MATERIALS AND METHODS
2.1 | Eligibility criteria

To guide the selection of relevant studies and to define the study
population, exposure, comparator and outcomes of interest

(PECO),%° we applied the following questions:

(P) Participants consisted of human subjects.

(E) The Exposure consisted of low economic stats.

(C) The Comparison: subjects reporting low economic status
were compared to subjects reporting medium-high economic
status.

(O) The Outcome consisted of TMDs diagnosis.

TABLE 1 Search strategy.

PubMed

Search: (((socioeconomic AND status) OR (economic status)) AND
(temporomandibular AND disorders OR temporomandibular
joint)))

(((“socioeconomic factors”[MeSH Terms] OR (“socioeconomic”[All
Fields] AND “factors”[All Fields]) OR “socioeconomic
factors”[All Fields] OR “socioeconomics”[All Fields] OR
“socioeconomic”’[All Fields] OR “socioeconomical’[All Fields]
OR “socioeconomically”[All Fields]) AND “status”[All Fields])
OR (“economic status”[MeSH Terms] OR (“economic”[All Fields]
AND “status”[All Fields]) OR “economic status”[All Fields]))
AND ((“temporomandibular”[All Fields] AND (“disease”"[MeSH
Terms] OR “disease”[All Fields] OR “disorder”[All Fields]

OR “disorders”[All Fields] OR “disorder s”[All Fields] OR
“disordes”[All Fields])) OR (“temporomandibular joint”"[MeSH
Terms] OR (“temporomandibular”[All Fields] AND “joint”[All
Fields]) OR “temporomandibular joint”[All Fields]))

Lilacs
temporomandibular disorders [Palavras] and socioeconomic status
[Palavras] or economic status [Palavras]

Scopus

TITLE-ABS-KEY (((socioeconomic AND status) OR (economic
status)) AND (temporomandibular AND disorders OR
temporomandibular joint)))

Exclusion criteria: (1) diagnosis of rheumatic diseases or chronic
inflammatory disorders (e.g. rheumatoid arthritis, juvenile, idiopathic
arthritis, psoriatic arthritis); (2) diagnosis of fibromyalgia; (3) congen-
ital abnormality or neoplastic conditions in the TMJ region; (4) stud-
ies including subjects undergoing arthrocentesis or intra-articular
infiltrations; (5) studies including local pressure pain assessment;
(6) studies including women in menopause in the control group; (7)
cross-over study design; (8) language different from English; (9) full-
text unavailability (i.e. posters and conference abstracts); (10) stud-
ies involving animals; (11) review (topical or systematic) article; (12)
case reports/series; and (13) studies evaluating TMDs prevalence in

subjects not pregnant.

2.2 | Search strategy

We conducted this systematic review followed the recommendations
of the Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) 2020. PubMed, Scopus and Lilacs were searched
using the terms: ((socio-economic status OR economic status) AND
(temporomandibular disorders OR temporomandibular joint) from
the inception until February 10, 2023 (Table 1). A manual search
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for articles reported by published systematic and topical reviews
on similar topics. The protocol of this systematic review has been
registered on the International Prospective Register of Systematic
Reviews (PROSPERO) with the number CRD42022353539.

2.3 | Data extraction

A data extraction form was used to record on a Microsoft Excel sheet
the relevant information from each study, including study charac-
teristics (e.g. design, sample size, setting and population), interven-
tion details, outcomes and results. The data extraction process was
conducted by two independent reviewers to ensure reliability and
minimize potential sources of bias. Any discrepancies were resolved
through consensus or consultation with a third reviewer. The ex-
tracted data served as the basis for further analysis and synthesis
of the results.

Particularly, data extracted consisted in: (1) First author; (2) Year
of publication; (3) Nationality; (4) Number of study participants;
(5) Gender of study participants; (6) Number of blue-collar versus
white-collar workers; (7) Number of subjects reporting low eco-
nomic income versus medium/high economic income; (8) Diagnostic
criteria/tools used for the diagnosis of TMD; (9) Prevalence of TMJ/
myofascial pain in blue-collar workers/low-income reporting sub-
jects; (10) Prevalence of TMJ/myofascial pain in white-collar work-

ers/entrepreneurs/high-income reporting subjects.

2.4 | AQuality assessment

The risk of bias was managed by using a standardized and systematic
approach to assess the quality of the included studies. The assess-
ment was conducted by two independent reviewers (GM and RF)
using the Version 2 of the Cochrane risk-of-bias tool for randomized
trials (RoB 2) to ensure reliability and minimize potential sources of
bias. Any discrepancies were resolved through consensus or con-
sultation with a third reviewer (MC). The results of the risk of bias
assessment were used to inform the interpretation of the results and
to make a judgement on the overall quality of the evidence. This pro-
vided a comprehensive evaluation of the strengths and limitations
of the included studies, allowing for a more informed and accurate
synthesis of the results in the systematic review.

2.5 | Statistical analysis

Review Manager version 5.2.8 (Cochrane Collaboration; 2014)
software was applied to perform the pooled analysis. The risk
ratio (RR) between the subjects reporting low economic status and
those reporting medium-high economic status was used. To assess
Heterogeneity among studies we applied the Higgins Index (%) and
the chi-square test. Heterogeneity was classified in: low (<30%), me-
dium (30%-60%) and high (>60%).
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3 | RESULTS

3.1 | Study characteristics

Three studies were included in the systematic review and metanaly-
sis, all of which were cross-sectional studies. The studies had sam-
ple sizes ranging from 100 to more than 10000 participants, with
a majority of female participants. The included studies have been
published between 2006 and 2021. All studies had a cross-sectional
design and assessed the prevalence of TMD symptoms and sign in
subjects based on economic income or type of occupation. Study se-
lection was performed as illustrated in the PRISMA 2020 flowchart
in Figure 1. Nine articles were excluded before the screening: three
review articles, two articles were studies on animal and 4 were not
in English (Spanish or Portuguese). The remaining 144 articles were
selected for the title and abstract screening to evaluate whether
they meet the PECO criteria. Eighteen records were duplicates and,
therefore, were excluded. One hundred and twenty-six article were
assessed for eligibility. Among these, eight were not retrieved, 115
were excluded as the population, the outcome and/or predictors
were not of interest. All these three studies reported the prevalence
of TMD sign and symptoms comparing it based on the economic sta-
tus of the subjects. The data extracted from each study, as reported
in the paragraph ‘data extraction’ are reported in Table 2.

3.2 | Main findings

The included subjects in this review were 14 607. Among them, 631
reported a low economic income, 1880 a medium-high economic
income, 4617 were blue-collar workers and 7478 were white-collar
workers or entrepreneurs. Among those reporting a low economic
income or belonging to the blue-collar workers 12.93% (679/5248)
presented sign/symptoms of TMD or TMD diagnosis whereas 10.6%
(997/9358) of those with a high economic income/white-collar
worker. Characteristics of the study populations are presented in
Table 2.

In the study by Magalhaes and colleagues 100 hundred subjects
between 15 and 70years were enrolled. 57% were over 30 and 83%
were women. None of the participant belonged to Class A, 72% be-
longed to class B/C (moderate economic income) and 28% reported
a low economic income (Class D/E). The authors applied the DC/
TMD criteria for the diagnosis of TMD. Fourteen on 100 subjects
were diagnosed with myofascial pain and 18% with joint problem. A
lower economic class was associated with the presence of myofas-
cial pain and joint problems.21 When gender, age, economic class and
marital status were incorporated into a multivariable model together
with myofascial pain, the economic class was the only independent
variable associated with a diagnosis of myofascial pain, as partici-
pants from Classes D/E had a 4.35-fold greater chance of exhibiting
myofascial pain.

In the study by de Sousa et al.,%t poverty income ratio (PIR)
was used to measure economic income, which was calculated by
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FIGURE 1 Prisma flowchart.*®

dividing the household income and number of household members
by R$140.00. This value is considered the level of poverty based on
World Bank and Brazilian federal government data from 2006. Out
of the 1440 participants, 60% had a household per capita income of
up to 0.5 minimum wage, 24% had an income between 0.51 and 1.0,
10.3% had an income between 1.01 and 2.0, and 5.2% had an in-
come of more than 2.0 minimum wages. The FAI score, which ranged
from O to 90 points with a median of 20 and interquartile range of
10-30, was also recorded (data not shown). Over half (51.4%) of the
participants reported mild, moderate, or severe TMD, with the most
commonly reported symptoms being malocclusion (50.3%), stress
(47.5%) and frequent headaches (40.6%). In unadjusted analysis,
TMD was found to be more common among adolescents in social
classes D-E and C and those with a lower PIR. These relationships
held after adjustment. TMD was also more frequently reported
among female adolescents, in line with the literature.

In the sample, 12.1% reported some TMD pain, while 11.1% re-
ported difficulty opening their mouth wide.3? The combination of
TMD pain and/or difficulty opening the mouth wide was present

in 19.2% of the participants. Women and those who reported poor

general health, dissatisfaction with dental care and their teeth, dental
fear, bruxism, intraoral problems (such as overbite or overjet, burn-
ing mouth, ulcers or blisters), and those with removable dentures
had a significantly higher risk of both TMD pain and dysfunction
symptoms. The risk of TMD pain was higher among 50-year-olds,
those living in rural areas, blue-collar workers, daily smokers and
those reporting dry mouth, changes in taste and changes in the po-
sition of their teeth. However, there was no significant difference in
the risk of dysfunction symptoms in these groups. A higher risk of
difficulty opening the mouth wide was found in those who reported
some dental problems (such as tilted or crowded teeth, overbite or
overjet), while a lower risk was demonstrated in those who used al-
cohol and had shift work. The results suggest that those who were
aware of a habit of bruxing had approximately four times greater
probability of reporting TMD pain and twice the probability of re-
porting difficulty opening their mouth wide compared to those with-
out bruxism. The risk for women compared to men to have TMD pain
and dysfunction symptoms was 1.9 and 1.6, respectively. Those with
impaired general health had a higher risk of reporting both TMD pain
and dysfunction symptoms (OR 1.8 and 1.4, respectively).
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TABLE 2 Data extracted from the studies included in the metanalysis.

TMD pain prevalence
in subjects with high-

Myofascial/TMJ pain

prevalence in subjects
with low-income or

Blue collars vs.

Number

income or white-collars
worker/entrepreneurs

Gender N, % of
male subjects

Low income vs.

High income

White collars/

of study

blue-collar workers

12

ic criteri

Diagnost

participants  Entrepreneurs

Nationality

year

Author

884/7478 (11.8%)

Questionnaire designed by the 616/4617 (13.3%)

5727/12905

4617 vs. 7478

12095

Sweden

2006

Johansson et al.

authors to explore TMJ pain

RDC/TMD Axis |

(44.4%)

17/100 (17%)
1120 (46.4%)

6/72 (8.3%)

8/28(28.6%)

28 vs. 72

100

Brazil

2014

Magalahes et al.

107/1808 (5.9%)

55/603 (9.2%)

Fonseca questionnaire

603 vs. 1808

2412

Brazil

2021

De Sousa et al.

Abbreviations: RDC/TMD, Research diagnostic criteria/ Temporomandibular disorders; TMJ, Temporomandibular Joint disorders.
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3.3 | Meta-analysis

The meta-analysis was performed by random model effect due to
the high heterogeneity (I*=73%) among the included studies. We
considered as outcome the TMD prevalence.

The overall effect, reported in the forest plot (Figure 2),
showed that there was a slightly higher prevalence of TMD symp-
toms in subjects with a low economic income (RR 1.17; 95% ClI:
1.07-1.28), suggesting that a low economic income might be a risk
factor for TMDs.

3.4 | AQuality assessment and risk of bias

The risk of bias of the included studies was reported in Figure 3. Risk
of bias to the randomization process and the allocation concealment
was not applicable as all the studies presented a cross-sectional
study design and no randomization process. Two studies excluded
a performance; all the studies ensured a high risk of performance
bias (blinding of personnel) and 2 of the included studies ensure a

low attrition bias.

4 | DISCUSSION

Previous studies have consistently shown a strong correlation be-
tween economic condition and health outcomes, including morbid-
ity and mortality rates.

Lower socioeconomic status is associated with a higher risk of
chronic diseases such as diabetes, cardiovascular disease and mental
health disorders.

The underlying mechanisms linking economic condition and
health are complex and multifactorial. Factors such as limited access
to healthcare, poor nutrition, exposure to environmental toxins and
chronic stress may all contribute to the observed disparities.

In recent years, there has been growing interest in the relation-
ship between economic income and TM Ds.'®3233 Economic income,
as a component of socioeconomic status (SES), has been linked
to a wide range of health outcomes, including chronic pain condi-
tions.3*%° Individuals with lower economic income may face various
social and environmental stressors, including poverty, unemploy-
ment and inadequate access to health care, that can increase their
risk for developing TMDs.2%32:3¢-38

Given the potential role of economic income in TMDs, it was im-
portant to conduct a systematic review of the existing evidence. This
review aimed to examine the relationship between economic income
and TMDs, including studies that have explored the impact of eco-
nomic income on the prevalence, incidence and severity of TMDs.
By synthesizing the available evidence, this review aimed to provide
a comprehensive understanding of the role of economic income in
TMDs and will inform the development of targeted interventions to
reduce the burden of these disorders among individuals with lower

economic income.

95UB017 SUOWIWIOD 8A 11810 3|qeot(dde ayy Aq pausenob e Sajoiie YO ‘8sN JO S8|nJ 10} ARq1T8UIUO /8|1 UO (SUOTPUOO-PUR-SLLIBY/W0D A8 |1 ARe.q 1 fBul [Uo//SdY) SUOTIPUOD pue swie 1 8y} 88S [202/60/9T] Uo Ariqi8ulluo 8|1 USSSIN 1A IPMIS 11Be A1sieAlun AQ TEYET I00[/TTTT OT/I0P/W00 A8 1M Aleiq 1 ul|uo//Stiy Woly pepeojumoq ‘g ‘€202 ‘282S98T



MINERVINI ET AL.

720
2 | wiLEy- e —

Low income High income Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
de Sousa FS 2021 55 603 107 1808 7.3% 1.54 [1.13, 2.11] —_—
Johansson 2006 616 4617 884 7478  92.2% 1.13[1.03, 1.24] 0
Magalhdes BG 2014 8 28 6 72 0.5% 3.43[1.31,8.99]
Total (95% Cl) 5248 9358 100.0% 1.17 [1.07 , 1.28] ¢
Total events: 679 997
Heterogeneity: Chi* = 8.31, df =2 (P =.02); = 76% 01 02 05 1 2 5 10
Test for overall effect: Z = 3.36 (P =.0008) High income Low income

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias

FIGURE 2 Forest plot of the meta-analysis.
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FIGURE 3 Risk of bias domains.

Among the studies that collected data on TMD sign or symp- income.?3132 Al the studies pointed towards a higher prevalence of
toms prevalence and economic income, three compared TMD prev- TMD sign and symptoms among subjects with a lower economic in-
alence between subjects with low with those with moderate-high come. However, we observe extreme variability in the results of the
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three studies. Each of these also has some limitations. The study by
Magalaesh and colleagues applied the DC/TMD but had a very small
sample size. They observed a sensible higher prevalence of TMD
among subjects reporting low economic income compared to those
reporting a high economic income. The study by Johansson et al. had
a large sample size but the criteria used to define TMD prevalence
were not standardized. Furthermore, they compare prevalence
based on occupation and not economic income. Finally, the study by
Fonseca and colleagues had a large sample size, but unfortunately
did not apply the DC/TMD for the diagnosis.

The relationship between economic income and chronic diseases
is complex and multifaceted. Chronic diseases, such as cardiovascu-
lar disease, diabetes, as well as oral diseases can have a profound
impact on an individual's quality of life. There is a growing body of
evidence suggesting that there is a strong association between eco-
nomic income and the prevalence of chronic diseases.

Studies have shown that individuals living in low-income house-
holds are at a higher risk of developing chronic diseases compared
to those living in high-income households. This can be attributed to
several factors, including poor access to healthcare, limited availabil-
ity of healthy food options, and exposure to environmental hazards.
Additionally, individuals living in low-income households often have
higher levels of stress and psychological distress, which have been
linked to the development of chronic diseases.?>"28

On the other hand, higher economic income can provide indi-
viduals with greater access to health-promoting resources, such as
healthy food options, physical activity opportunities and preventive
healthcare services. This, in turn, can lead to improved health out-
comes and a lower risk of chronic diseases.??3638

It is important to note that the relationship between economic
income and chronic diseases is not unidirectional and can be influ-
enced by several other factors, including education, race/ethnicity
and gender. Addressing the root causes of health disparities, such
as poverty and limited access to healthcare, is critical to improving
health outcomes and reducing the burden of chronic diseases in
populations.

Temporomandibular Disorders (TMD) refer to a group of condi-
tions affecting the temporomandibular joint (TMJ), which is the joint
that connects the jawbone to the skull.®*>1 TMD can cause a range
of symptoms, including pain, clicking or popping sounds when open-
ing the mouth, and limited jaw movement. 1%

Several studies have reported a higher prevalence of TMD
among individuals with a low economic income. This association is
thought to be due to multiple factors, including increased stress lev-
els, poor oral health habits, and a lack of access to dental care and
treatment. 1833

Stress is a known risk factor for TMD, and individuals living in
poverty are more likely to experience chronic stress due to financial
and social challenges. The physiological response to stress can lead
to muscle tension in the face, neck and jaw, which can exacerbate
TMD symptoms.

Poor oral health habits, such as bruxism (teeth grinding), can also
contribute to the development of TMD. Bruxism is often associated
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with stress, and individuals with low income may have limited access
to dental care and treatment, making it more difficult to manage this
condition.®’

In addition, a lack of access to dental care and treatment can also
contribute to the higher prevalence of TMD among individuals with
low income. Dental treatments, such as splints and orthotics, can be
effective in managing TMD symptoms, but these treatments can be
costly and may not be covered by insurance. This lack of access to
dental care can lead to untreated TMD, which can result in further
complications and increased pain.

In this regard, telemedicine has the potential to improve access
to healthcare services for individuals with low economic income,
particularly in areas where there is a shortage of healthcare provid-
ers or where transportation to healthcare facilities is difficult.*°~4?
By allowing patients to communicate with healthcare providers
remotely, telemedicine can reduce the cost and time burden asso-
ciated with in-person healthcare visits. This may increase the like-
lihood that individuals with low income seek and receive timely
healthcare services, including for the management of temporoman-

dibular disorders.

5 | CONCLUSION

In conclusion, our study has demonstrated a clear association be-
tween economic inequalities and temporomandibular disorders
(TMD). Our findings suggest that individuals with low economic in-
come are more likely to experience TMD than those with higher in-
come. However, this relationship is likely due to a complex interplay
of multiple factors.

Stress is a well-known risk factor for TMD and is more prevalent
among individuals with low economic income. This can be due to
job insecurity, financial difficulties and social isolation. Additionally,
poor oral health habits, such as teeth grinding and clenching, can
contribute to TMD and may be more prevalent among individuals
with low income who may not have access to regular dental check-
ups or preventative care. Furthermore, the lack of access to den-
tal care and treatment can exacerbate TMD symptoms, leading to
chronic pain and reduced quality of life.

Our study highlights the need for further research to better
understand the complex relationship between economic inequali-
ties and TMD. More specifically, future studies should explore the
mechanisms that underlie this relationship and identify effective
interventions to reduce the burden of TMD among individuals with
low income. This research is crucial to developing targeted policies
and programs to address health inequalities and promote oral health
equity.

In summary, our study adds to the growing body of evidence on
the impact of economic inequalities on health outcomes and under-
scores the need for a comprehensive and multidisciplinary approach
to address health disparities. By addressing the underlying causes of
TMD, including stress, poor oral health habits and a lack of access
to dental care and treatment, we can work towards improving the
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oral health and overall wellbeing of individuals, regardless of their

socioeconomic status.
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