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1  |  INTRODUC TION

Obesity is a growing epidemic in the world. It increases the risk 
for severe health conditions, including diabetes, heart disease and 
stroke. The association between obesity and temporomandibular 
disorders is increasingly becoming an interesting research topic, 
given the rise of both conditions. According to the World Health 
Organization (WHO), the prevalence of obesity increased from 
4.8% to 6.1% between 1990 and 2014, and the number of obese 
people has reached 41 million among children and adolescents 

worldwide. Obesity is defined as an excessive accumulation of 
body fat about lean body mass, in terms of both absolute amount 
and distribution at specific locations on the body. Several methods 
can do the measurement of body fat distribution. Body mass index 
(BMI) is a biometric figure expressed as the ratio of an individu-
al's weight to the square of their height and is used as an indicator 
of fitness weight status. The most widely used is the Body Mass 
Index. The weight classes for adults indicated by BMI are <18.5 
underweight, 18.5–24.9 average weight, 25–29.9 overweight and 
>30 obesity.
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Abstract
Objective: Obesity is a growing epidemic in the world. It increases the risk for severe 
health conditions, including diabetes, heart disease and stroke. Recent research has 
found that obesity is associated with an increased risk for temporomandibular disor-
ders (TMDs). The purpose of this literature review with meta-analysis is to analyse the 
possible association between obesity and temporomandibular disorders.
Materials and Methods: Pubmed, Web of Science and Lilacs were systematically 
searched until 01/03/2000. Articles dealing with TMD and obesity were selected, 
and numbers that might be useful in the meta-analysis were extracted.
Results: Fifty articles were chosen after using all three search engines. Thirty-five 
articles were considered during the initial screening step. Four papers were chosen 
for title and abstract screening based on the PECO model. A manual search of bibli-
ographies and the Cochrane database was also carried out, but no publications that 
matched the inclusion criteria were located. The articles and meta-analysis did not 
show a clear association between obesity and temporomandibular disorders.
Conclusion: There is no evidence regarding the reliability of either method. Both have 
superimposable results.
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Obesity is defined as an excessive accumulation of body fat about 
lean body mass, in terms of both absolute amount and distribution at 
specific locations on the body. Several methods can measure body 
fat distribution. TMDs are a group of painful jaw and facial conditions 
that can significantly impact the quality of life. This article discusses 
the evidence linking obesity and TMDs and explores potential under-
lying mechanisms.1 In the United States, over the past few decades, 
there has been a significant rise in the prevalence of obesity. Over 
one-third of American adults are obese.2 TMDs are a group of painful 
jaw and facial disorders that can significantly impact the quality of life. 
Approximately 10%–15% of the adult population has at least one sign 
or symptom of TMD. TMD prevalence appears to be higher in women 
than men.3 The term temporomandibular disorders (TMD) refer to 
various musculoskeletal problems that affect the orofacial area. TMD 
is prevalent and can progress to chronic disease in adults and teen-
agers. Masticatory function decrease, jaw deviations, and noises in 
opening and closing the mouth are all symptoms of TMD.4 The tem-
poromandibular joint and its related structures, as well as the mastica-
tory muscles and their dysfunction, are frequently reported by people. 
The multifaceted cause may involve psychosocial, genetic and trauma-
related variables. The prevalence rates tend to rise with age, becoming 
more common in teens and less common in people over 45.5 Obesity 
and TMD pain have been linked in studies of adults, but less is known 
about this connection in kids and teenagers. Obesity is also a risk fac-
tor for dental therapies such as implantology and prosthodontics.6–9

Research has found that there is an association between obesity 
and TMDs. A systematic review of epidemiological studies found 
that individuals with obesity are more likely to have TMDs than 
those without obesity. The risk of TMDs increases with increasing 
body mass index.10–13 The exact mechanisms underlying the link 
between obesity and TMDs are not fully understood. One possible 
explanation is that excess body fat may lead to mechanical stress on 
the temporomandibular joint (TMJ). This could result in increased in-
flammation, which could contribute to TMD development. Another 
potential mechanism is that obesity may change hormone levels.14,15 
Hormones, such as leptin and insulin, have been linked to TMDs. It 
is possible that changes in hormone levels due to obesity could con-
tribute to TMD development. In the literature, given the novelty of 
the topic, there are no reviews or meta-analyses on this topic. A cor-
relation between TMD and obesity is not yet certain. The purpose 
of this literature review with meta-analysis is to analyse the possible 
association between obesity and temporomandibular disorders.

2  |  MATERIAL S AND METHODS

2.1  |  Eligibility criteria

All documents based were selected on the following Population, Ex-
posure, Comparator and Outcomes (PECO) model:

•	 (P) Participants consisted of human subjects.
•	 (E) The Exposure consisted of obesity according to WHO.

•	 (C) The Comparison consisted of Obese Subjects compared to 
normal body weight range according to the WHO.

•	 (O) Outcome: To assess the possible influence of weight and obe-
sity on the onset and severity of TMD symptoms.

The following inclusion criteria were used1: articles in English,2 
human studies,3 clinical trials and4 randomized clinical trials.

Exclusion criteria were as follows1: articles that did not com-
ply with PECO,2 duplicate articles,3 books,4 letters to editors and 
experimental studies,5 studies written in a language different 
from English,6 full-text unavailability (i.e. posters and conference 
abstracts),7 studies involving animal,8 patients with systemic dis-
eases,9 review articles,10 case series,11 case report and12 patients 
on drug therapy.

2.2  |  Search strategy

We used a systematic search strategy to go through the PubMed, 
Web of Science and Lilacs databases for publications published 
between the beginning and 30 September 2022; Table 1 outlines 
this strategy. The term ‘Temporomandibular Disorders’ was first 
combined with ‘obesity’ using the Boolean connector “AND.” The 
web search was assisted using MESH (Medical Subjects Headings) 
(Table.1). The keywords used in the search engine using MeSh are 
as follows: (“obese” [All Fields] OR “obesity” [MeSH Terms] OR 
“obesity” [All Fields] OR “obese” [All Fields] OR “obesities” [All 
Fields] OR “obesity s” [All Fields]) AND (“temporomandibular joint 
disorders” [MeSH Terms] OR (“temporomandibular” [All Fields] 
AND “joint” [All Fields] AND “disorders” [All Fields]) OR “temporo-
mandibular joint disorders” [All Fields] OR (“temporomandibular” 
[All Fields] AND “disorders” [All Fields]) OR “temporomandibular 
disorders” [All Fields]). In addition, a manual search of earlier sys-
tematic reviews on the same subject was also done. In PubMed, 
the MeSh terms were used; however, in the other search engines, 
this lack was made up for by a manual search. This systematic 
review followed the Preferred Reporting Items for Systematic 
Reviews (PRISMA) guidelines and the Cochrane Handbook for 

TA B L E  1  Search strategy.

PubMed
(“obeses” [All Fields] OR “obesity” [MeSH Terms] OR “obesity” 

[All Fields] OR “obese” [All Fields] OR “obesities” [All Fields] 
OR “obesity s” [All Fields]) AND (“temporomandibular joint 
disorders” [MeSH Terms] OR (“temporomandibular” [All 
Fields] AND “joint” [All Fields] AND “disorders” [All Fields]) 
OR “temporomandibular joint disorders” [All Fields] OR 
(“temporomandibular” [All Fields] AND “disorders” [All Fields]) 
OR “temporomandibular disorders” [All Fields])

Web of Science
(obesity) AND (temporomandibular disorders) (ALL FIELDS)

Lilacs
(obesity) AND (temporomandibular disorders) (palavras)
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1546  |    MINERVINI et al.

Systematic Reviews of Interventions. PROSPERO's International 
Prospective Register of Systematic Reviews lists the systematic 
review protocol under the provisional accession number CRD 
422610.

2.3  |  Data extraction

Two reviewers (R.F. and G.M.) independently extracted the data 
from the included studies using a tailored data extraction on an 
Excel sheet. A third reviewer reached a consensus in case of disa-
greement (R.F.).

The following data were extracted1: First author,2 year of pub-
lication,3 sample,4 evaluation of TMD and obesity,5 correlation 
between obesity and TMD and6 results. The following data were 
extracted and included in Table 2. Two authors read all articles inde-
pendently, and the data were compared and contextualized.

2.4  |  Statistical analysis

The pooled analyses were performed using Review Manager version 
5.2.8 (Cochrane Collaboration, Copenhagen, Denmark; 2014). Data 
concerning the correlation between obesity and TMD were col-
lected and processed. Heterogeneity among studies was evaluated 
using the Higgins Index (I2) and the chi-square test and classified 
as follows: low heterogeneity (<30%), medium heterogeneity (30%–
60%) and high heterogeneity (>60%).

3  |  RESULTS

3.1  |  Study characteristics

Fifty articles were chosen after using all three search engines. The 
Boolean operator “NOT” was used to automatically delete articles 
not in English based on the exclusion criteria. Notably, three Lilacs 
articles were removed. Due to their duplication, 12 pieces were re-
moved. Thirty-five articles were considered during the initial screen-
ing step, but nine articles were immediately disqualified using the 
exclusion criterion of Review. Following this initial screening, 26 pa-
pers were reviewed; the abstracts were read to determine eligibility. 
PRISMA 2020 flowchart shows that just four were selected for this 
review (Figure 1). Twenty-two papers were deleted, of which 1 was 
a clinical investigation on rats, 16 were disqualified for not meeting 
the PICO criteria, and six did not discuss the relationship between 
obesity and TMD. Four papers were chosen for title and abstract 
screening based on the PICO model. A manual search of bibliogra-
phies and the Cochrane database was also carried out, but no publi-
cations that matched the inclusion criteria were located. Therefore, 
four articles in total were selected for this meta-analysis. The studies 
ranged from 2016 to 2019 and were conducted in different parts of 
the world, including Korea, Brazil, Turkey and Brazil.

The total number of patients analysed in the studies in this meta-
analysis are as follows: fourteen thousand four hundred thirty-nine. 
Patients were divided according to their BMI into obese, overweight 
and normal. The group of overweight patients were excluded from 
the meta-analysis to avoid confounding factors. In conclusion, the 

TA B L E  2  Principal elements of the studies which formed part of the present systematic analysis.

Author Year Sample
Evaluation of TMD 
and obesity

Correlation between obesity 
and TMD Results

Rhim et al. 2016 11 922 subjects (12 years up)
No TMD: 11.109
TMD: 813

Criteria WHO
BMI

Female no TMD: 23.3 ± 0.1
Female TMD: 22.1 ± 0.2a

TMD is negatively correlated 
with BMI

Jordani 
et al.

2016 299 subjects (18–65 years)
No TMD: 61
TMD: 238

RDC-TMD axis 1
BIA for evaluation 

obesity

Obese: 53
Normal overweight: 246
OR: 2.35
CI: 1.24–4.45
P: 0.01a

Single regression shows an 
association between 
TMD and obesity, while in 
multiple regression, there is 
no association

Karaman 
et al.

2019 1528 subjects (14–19 years):
600 healthy
480 overweight
448 obese

DC/TMD
Fonseca's 

Anamnestic 
Index

Fonseca
Healthy: 32.72 SE 20.433
Overweight: 24.42
SE 17.37
Obese: 34.73
SE 17.52
P: 0.000a

Association between obesity 
and TMD

Jordani 
et al.

2019 690 subjects (12–14 years):
No TMD: 562 subjects
TMD: 128 subjects

RDC/TMD
BMI and BIA

UW OR 0.83 C.I. 0.18–3.80
OW OR 0.98 C.I. 0.59–1.60
OB. N: 110 (15.9) OR 0.85 CI: 

0.47–1.53

Obesity and sedentarism were 
not associated with the 
presence of TMD pain in 
adolescents

Abbreviations: CI, confidence interval; OB, obese; OR, odds ratio; OW, overweight; UW, underweight.
aStatistically significant correlation.
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total number of patients analysed in the meta-analysis is 4251 
obese patients and 6587 healthy patients. Rhim's study was a cross-
sectional study that assessed TMD through WHO criteria and body 
stat through BMI. It also distinguished research by sex and con-
sidered body stat according to BMI. The studies considered in this 
meta-analysis assessed TMD through WHO criteria, the DC/TMD 
criteria and the Fonseca Anamnestic Index. The study by Jordani 
et al. was the only one that correlated TMDs not with BMI but with 
BIA to assess whether there were differences regarding body distri-
bution. The remaining studies assessed weight status through BMI.

3.2  |  Main findings

Rhim's retrospective study evaluated a sample of 11 922 patients. 
Each survey respondent signed an informed consent form.

Weight in kg divided by height in m was used to compute BMI. 
The BMI cut-off point was 25 kg/m for obesity and 23 kg/m for two 
overweight people.

Dental professionals conducted all TMD examinations. The fol-
lowing World Health Organization (WHO) criteria were applied to 
evaluate TMD1: TMJ clicking in one or both joints,2 palpable discom-
fort in the anterior temporalis and/or masseter muscles on one or 
both sides and3 decreased jaw mobility (opening of less than 30 mm). 
The TMJ, or a sharp audible sound, assessed clicking immediately. 
Eleven thousand nine hundred twenty-two participants were in-
cluded in this investigation. Compared to the group without TMD, 
the males and females with TMD had higher mental stress but lower 
age, education and metabolic syndrome. Compared to the group 
without TMD, females with TMD had lower BMIs and waist circum-
ferences. This study demonstrates that women with TMD had a 
greater prevalence of heavy drinking.16

F I G U R E  1  Prisma flowchart.
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Jordani et al. performed a multivariate logistic regression anal-
ysis since we discovered a link between TMD pain and body fat 
percentage. In the multiple regression model, which used total 
body fat percentage as the critical predictor, all factors connected 
with TMD pain in the single regression analysis (with a p = .10) 
were included.

Comorbidities were better predictors of TMD pain in the mul-
tivariate analysis, while obesity did not remain in the regression 
model. Regarding the DC/TMD—Axis I, 61 subjects (20.4%) were 
considered free of TMD, while 238 subjects (79.6%) had at least 
one diagnosis. The results of single and multiple logistic regression 
models are shown to predict painful TMD. The single regression first 
verifies the relationship between obesity and TMD that has been 
suggested. In the single regression analysis, the total body fat per-
centage was substantially correlated with painful TMD (p = .01).

The multiple regression does not, however, retain obesity.17 
One thousand five hundred twenty-eight people who were sepa-
rated into three groups as healthy, overweight and obese patients 
participated in this study. The study discovered relationships be-
tween TMD in the healthy, overweight and obese groups. The par-
ticipants in the study were split into three groups: 600 participants 
were classified as ‘healthy’ (460 females and 140 males, mean age: 
17.28, 1.29 years); 480 participants were classified as ‘overweight’ 
(304 females and 176 males, mean age: 17.30, 1.45 years); and 448 
participants were classified as ‘obese’ (288% females and 160 males, 
mean age: 16.76, 1.25 years). One thousand five hundred twenty-
eight persons in all were looked into. Patients were evaluated with 
Diagnostic Criteria for Temporomandibular Disorders (DC/TMD). 
The severity of temporomandibular problems in a sample is catego-
rized using the Da Fonseca questionnaire. There was a connection 
between healthy, overweight and obese groups' open lock of the jaw 
(p .05). Headache and ‘closed-lock of the jaw’ did not differ statisti-
cally significantly (p > .05).

For the healthy, overweight and obese patients, there was a 
statistically significant difference in the pain distributions (p .05). 
Compared to the heavy and healthy categories, obese patients were 
shown to have a higher prevalence of discomfort.

The ‘temporomandibular joint noise’ distributions varied be-
tween the healthy, overweight and obese patients in a statistically 
significant way (p .05). Obesity was shown to be associated with 
a higher prevalence of temporomandibular joint noise than over-
weight and healthy individuals. The ‘temporomandibular joint noise 
region’ distributions of the groups differed statistically significantly 
(p .05). TMJ noise was found to be generally bilateral in the healthy 
group, whereas it was mainly on the right side in the obese patients 
regarding distributions by region.18 The study of Jordani evaluates 
with DC/TMD, BMI and BIA the possible association between 
weight and TMD. The interest associations were investigated using 
descriptive statistics, univariate logistic regression and odds ratios 
(OR) with 95% confidence intervals (CI). The current sample consists 
of 690 teenagers, 389 were girls (56.4%), with a mean age of 12.7, 
0.76 years. Regarding the DC/TMD, 113 (16.4%) patients had arthral-
gia, 30 (4.3%) had disc displacement, and 82 (11.9%) had myofascial 

pain. No one had osteoarthritis or osteoarthrosis. In addition, 128 
(18.6%) individuals presented with at least one diagnosis, while 562 
(81.4%) individuals were categorized as TMD-free. To investigate the 
potential link between TMD pain and obesity, three single logistic 
regression models were created, using TMD pain as the dependent 
variable and BMI, BIA and skinfold/circumference as predictors. 
Obesity and TMD pain were not found to be significantly correlated.

Separate analyses looked at a potential link between myofascial 
TMD, obesity and joint dysfunction (including disc displacement, 
arthralgia and osteoarthrosis). In this population, there was no evi-
dence of a connection between myofascial pain, joint dysfunction or 
obesity (BMI—p = .88; BIA—p = .51; skinfold/circumference—p = .22/
BMI—p = .88; BIA—p = .19; skinfolds/circumference—p = .52)19 
(Table 2).

3.3  |  Meta-analysis

The meta-analysis was conducted by random model effect because 
of the high heterogeneity (I2 = 96%) between the four included stud-
ies. The overall impact reported in the forest plot (Figure 2) shows no 
statistically significant association between obesity and TMD (OR 
1.30; 95% CI: 0.59–2.87, Z: 0.66; p = .51).

3.4  |  Quality assessment and risk of bias

The risk of bias was calculated using RoB 2 and displayed in Figure 3. 
A low risk of bias was guaranteed concerning the randomization pro-
cedure in all studies. However, a performance bias was ignored in 
50% of the studies. Furthermore, 75% of the included studies pro-
vided data on all outcomes, 75% sufficiently excluded bias in the 
choice of reported results, and 50% adequately excluded bias in self-
reported outcomes. Overall, it was determined that discrimination 
could be experienced by all three.

4  |  DISCUSSION

This meta-analysis examined the relationship between TMD and 
obesity. The findings of Rhim's study show a negative correlation 
between TMD and women's abdominal obesity, metabolic syn-
dromic waist circumference, and BMI.20 This study is the first to 
examine the connection between TMD and obesity in the general 
population. According to those authors, eating habits may affect 
BMI and contribute to the emergence of TMD. In a twin investi-
gation, another author found that TMD or muscle condition was 
linked to participants who were overweight. However, after cor-
recting for age, gender and depression, the association between 
TMD or muscle condition and overweight patients was no longer 
significant. TMD was adversely linked with BMI and metabolic 
syndromic waist circumference in women after adjusting for co-
morbidities. The correlation between obesity and TMD has several 
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potential causes.21 The first possibility is that obese patients ex-
hibit aberrant eating habits. Numerous research has revealed that 
certain food groups influence the frequency or severity of TMD. 
Obese patients frequently show atypical eating habits, including 
avoiding hard food, consuming a lot of soft, fatty food and not 
chewing their meals as much. Increased waist circumference is in-
versely correlated with eating more hard foods. In healthy adults, 
higher consumption of fibre was seen. Those who followed a low-
fat, high-fibre diet lost more weight on average.22 A decrease in 
bite power may have caused lower BMI in the TMD group. It has 
been noted that the healthy group's bite force is much higher than 
that of the TMD group. Practical issues, like difficulties biting, were 
four times as prevalent in the pain population. Patients with TMD 
reported experiencing pain when attempting to consume certain 
meals, such as meat and apples. Lower BMI in the TMD group may 
also be connected to mental stress. According to Rhim's study, 
the TMD group had a greater subjective mental stress rate. After 
prolonged mild stress, sugar desire decreased, but this changed 
after antidepressant therapy. Although the stressor did not affect 
the glucose response in obese animals, it considerably delayed the 
glucose response in normal-weight subjects. In subjects of aver-
age weight, psychological stress prolongs gastrointestinal transit 
time, and the length of the delay is highly linked with the delayed 
peak glucose response. In the current investigation, there were 
gender-specific differences in the connection between BMI, waist 
circumference and TMD. Sex plays a significant role in the relation-
ship between susceptibility to stress and several mental diseases, 
including depression and anxiety disorders.23,24 Gender-specific 
neuronal activation underlying the central stress response may 
cause gender disparities in stress reactivity. Female sex hormones 
may result in diminished or delayed stress response containment 
and delayed cortisol feedback in the brain. A significant neuro-
biological mechanism for developing depression in females has 

been postulated to involve compromised cortisol feedback effects 
on the hypothalamic–pituitary–adrenal (HPA) axis. The HPA axis 
secretes cortisol, and cortisol increases appetite. Due to lower 
cortisol levels in women than in males, despite higher stress lev-
els, women's subjective hunger (want to eat) was lower than that 
of men. This study found that, compared to the non-TMD group, 
women with TMD visited the dental facility more frequently and 
washed their teeth more regularly. This outcome might be due to 
the TMD group having higher anxiety levels. This study does have 
some drawbacks.25 First, this survey was only carried out in one 
Asian nation. As a result, it is challenging to generalize this finding. 
Also, this study was cross-sectional. As a result, it is impossible to 
establish a link between obesity and TMD. Even with TMD, the 
link between fat and pain has already been shown, albeit not con-
vincingly. Obesity and painful TMD are both prevalent illnesses in 
the community. However, it is unclear how they are related. The 
following are the findings of Jordani's study1: According to BIA, 
univariate analyses revealed a significant link between obesity and 
painful TMD2; multiple regression analysis revealed that, after ad-
justing for confounding factors, the initial link between obesity 
and TMD pain was no longer present. There is not much research 
that has looked into the connection between TMD and obesity. 
In a prospective study with a group of early teenagers, Le Resche 
et al. explored the risk factors for the start of TMD and discovered 
that body mass index is not a risk factor for TMD.26

When measuring obesity in both community and clinical stud-
ies, BMI is the tool of choice.27 In univariate analysis of the Jor-
dani cohort, the total body fat percentage determined by the BIA 
showed a strong correlation with painful TMD. Jordani et al.'s 
study was the first to use BIA for the body composition assess-
ment among studies investigating the relationship between TMD 
and obesity. Inflammatory cytokines and markers are elevated 
in obese people, and their white adipose tissue has infiltrating 

F I G U R E  2  Forest plot of the meta-analysis.
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F I G U R E  3  Risk of bias domains.
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macrophages, which is thought to be a sign of persistent low-grade 
inflammation. Weight gain and adipocyte hypertrophy cause com-
pression of the blood arteries in the white adipose tissue, even 
though not all mechanisms are understood.28 This scenario would 
set off a cascade of inflammatory reactions and the process of an-
giogenesis, which results in the development of new blood vessels.

Additionally, the fatty tissue releases several inflammatory me-
diators, including pro-inflammatory cytokines, leading to a systemic 
pro-inflammatory state. Numerous theories have been proposed 
to explain the connections between painful TMD and obesity. 
Both obesity and TMD have higher levels of several inflammatory 
markers, some of which are also present in both disorders. Pro-
inflammatory components have been seen in the synovial fluid of 
inflamed TMJ, and research has linked these variables strongly to 
pain. High amounts of prostaglandin E2, cytokines such as interleu-
kin 1b, IL-6, tumour necrosis factor-a, calcitonin gene-related pep-
tide, substance P and serotonin are among the pro-inflammatory 
factors already present in TMJ. It is generally known that calcitonin 
genes relate peptide (CGRP) increases blood flow, draws in immune 
cells and activates sensory neurons to mediate neurogenic inflam-
mation in peripheral organs. The development of peripheral and 
central sensitization, a hallmark of TMD disease, is believed to be 
one of the pathophysiological effects of CGRP.29

The hypothalamic neuropeptides orexins (A and B) regulate 
sleep, arousal and appetite. They may also play a significant role in 
the relationship between TMD and obesity. Orexin A concentra-
tions were shown to be considerably lower in obese women than 
in control patients in a clinic-based investigation, although orexin B 
concentrations remained stable. Both peptides affect nociception 
and are implicated in feeding, sleep–wake cycles, cardiovascular 
health and hormone secretion. There may be a connection be-
tween the pain and malfunctioning of the hypothalamus and orexin 
A receptors. Changes in their relationship are crucial because obe-
sity and painful TMD share several risk factors. Prior research has 
demonstrated the link between painful TMD and primary head-
ache, particularly migraine, which was also observed in our group.

Obesity is also a risk factor for migraine chronification and is 
linked to stronger headache attacks. Obesity increases the fre-
quency of migraines, which may contribute to the discomfort from 
TMD. In the multivariate analysis, we adjusted for migraine because 
it may be a confounding factor in the relationship between TMD 
pain and obesity. The findings are consistent with the notion that 
fat is linked to TMD discomfort, even though this link was lost when 
other factors like gender, migraine, non-specific somatic symptoms 
and OSAS were considered. The connection between TMD and 
obesity is debatable, although some studies have found a strong 
correlation between TMD and underweight in children aged 6 to 
13 living in industrialized societies. According to these experts, 
eating habits can impact body mass index and may contribute to 
the emergence of TMD. In their study of twins, Wright et al. found 
that temporomandibular joint or muscle problem is associated with 
being overweight.30 In their study, Wright et al. found that over-
weight or obese twins were more likely than normal-weight twins 

to experience low back pain, tension-type or migraine headaches, 
fibromyalgia, feelings of abdominal discomfort and signs of chronic 
generalized pain. They also discovered proof that the association 
between overweight and obesity and pain disorders and symptoms 
might be influenced by familial variables and genetic or widespread 
environmental risk factors.16 However, the primary limitation of a 
simple height-weight index is that it ignores comorbidities and body 
distribution of adipose tissue. The distributions of pain among the 
patients who were healthy, overweight and obese differed statisti-
cally significantly.31 Several mental diseases, including stress, sad-
ness and anxiety disorders, are related to gender.

Additionally, it was discovered that females had higher total 
Fonseca values than males. There are several likely causes for the 
connection between obesity and TMD.32 The first issue is that fat 
people exhibit strange eating habits. Studies have shown that dif-
ferent food groups impact the frequency or severity of TMD.32,33 
Obese persons frequently avoid challenging meals and engage in 
unusual eating habits, such as consuming soft, fatty foods, less 
physical activity and chewing less. Adults in good health have 
been found to consume more fibre than TMD patients. However, 
none of the other pain indicators we looked at—TMD pain, oro-
facial pain intensity or body pain—significantly correlated with 
obesity. The current results are consistent with a prior study in 
which there was no evidence of a significant relationship between 
teenage TMD pain and BMI. Based on our past research on adults 
and the processes underlying this correlation, we hypothesized 
that obesity would be linked to TMD discomfort in adolescents. 
It is commonly known that fat causes people to experience a pro-
nociceptive state, which may make the pain processes easier.34 
The inflammatory processes connected to obesity are, however, 
directly tied to the length of exposure to the excess weight and, 
as a result, are more noticeable in adults than in children and ado-
lescents. This information explains why there were no statistically 
significant connections in the sample. However, the link between 
other musculoskeletal pain conditions and adolescent obesity ap-
pears more influenced by mechanical problems than inflammatory 
changes. Given the body part engaged in this situation (the masti-
catory system), it is reasonable to assume that the impact on TMD 
pain will be minimal. The fact that people generally exhibit an in-
crease in body weight and obesity with age is another potential 
explanation for the lack of statistically significant relationships.35

4.1  |  Limitations of the study

The study considered a heterogeneous group of participants. Start-
ing from the methods of TMD diagnosis to the assessment method 
for obesity, different scales were used. In addition, another limita-
tion is the age groups of the population, as it is very heterogeneous 
and therefore does not consider age as a confounding factor. Some 
studies have precisely run multiple linear regressions and observed 
that just age is a variant factor in the results. Therefore, we can 
conclude that there is no association, although some studies have 
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claimed a weak association but refuted it after considering comor-
bidities and confounding factors. Moreover, in the studies ana-
lysed, the limit for obesity in Rhim's study is 25 for obese patients, 
so a limit certainly lower than the limit set by WHO.

5  |  CONCLUSION

In conclusion, insufficient evidence suggests that obesity is associ-
ated with an increased risk for TMDs. The mechanisms underlying 
this link are not fully understood, but possible explanations include 
mechanical stress on the TMJ and changes in hormone levels.36 
Further research is needed to understand the relationship between 
obesity and TMDs better and to develop effective strategies for 
preventing and treating these conditions. In this meta-analysis, we 
can state that all studies disagree in saying a correlation between 
obesity and TMD; given the high heterogeneity of the study, we 
must reject the hypothesis. The study by Rhim et al. even observes 
a correlation between TMD and normal-weight status. The other 
heterogeneity of the study could be because the samples examined 
have different age groups. Studies considering adolescents, Jordani 
et al. 2019 do not confirm an association between obesity and TMD; 
however, other studies demonstrate an association between obesity 
and TMD. However, by performing multiple logistic regressions with 
confounding factors, the association between obesity and TMD is 
lost. So we can conclude that although there may be a correlation 
between TMD and obesity still has not been found, and it may be 
due to the presence of confounding factors. Therefore, there will 
need to be further studies, if anything broken down by age catego-
ries, to state the fact of a correlation. This possible association may 
help clinicians in the treatment of TMD.
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