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ABSTRACT: 
Background: Vitamin D is produced in the skin through the assistance of ultraviolet-B radiation and serves multiple 
functions within the body. Temporomandibular disorders (TMDs) constitute a collection of pathological conditions that 
impact the temporomandibular joints, masticatory muscles, and adjacent tissues. Hence, this study was conducted to assess 
the vitamin d deficiency in subjects with temporomandibular disorders. Materials & Methods: A total of 40 individuals 
were enrolled in the study, evenly distributed into two categories: 20 participants diagnosed with TMDs and 20 control 
individuals. Among those diagnosed with TMDs, 12 were classified as female, while 8 were identified as male. The 

collected data underwent analysis using the SPSS software, and statistical significance was defined with P values below 
0.05. Results: Forty patients were included in the study and categorized into two sections: the temporomandibular disorder 
(TMD) group and the control group, each comprising 20 participants. Conclusion: In TMDs, vitamin D deficiency should 
be assessed and corrected. 
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INTRODUCTION 

The temporomandibular joint (TMJ) and its associated 

neuromuscular system are the two fundamental 

components of the temporomandibular system. The 

American Academy of Orofacial Pain broadly 
classifies temporomandibular disorders (TMD) into 

myogenous or muscle-related TMD, and arthrogenous 

or joint-related TMD. 1The clinical features of TMD 

include pain in the temporomandibular region or 

muscles of mastication; radiation of pain to the face, 

behind the eyes, shoulder, neck and/or back; 

headaches and dizziness; tinnitus or ear-ache; 

clicking, locking or deviation of jaw; restricted jaw 

opening; clenching of teeth; and sensitivity of 

apparently healthy teeth without any oral disease. The 

most common symptom for which patients seek 

medical attention is pain in the associating region. 2 
Patients with TMD who do not experience pain, may 

complain of popping, clicking and crepitus sounds, at 

the TMJ during joint movement. TMD has a 

multifactorial etiology. Several theories, including 

mechanical displacement, biomedical, trauma, 

osteoarthritis, muscle theory, neuromuscular, psycho-

physiological and psychosocial theory, have been 

proposed to explain the etiology of 

TMD.3Temporomandibular disorders (TMDs) are a 
set of clinical problems involving the masticatory 

musculature, the temporomandibular joint (TMJ), 

surrounding structures, or combinations of these 

components.4 Typical signs and symptoms of TMDs 

are facial pain, clicking or crepitus of the TMJs, 

limited jaw movement capacity, and a deviation in the 

movement patterns of the mandible.5 Subsequently, 

chronic pain, joint noise, restriction of mandibular 

range of motion (ROM), and functional difficulty may 

also develop.6 According to the diagnostic criteria for 

TMDs (DC/TMD), Axis I, TMDs can be divided into 

muscle disorders (Group I); intra-capsular disorders, 
including disc displacement (Group II); and arthralgia, 

arthritis, and arthrosis (Group III). 7 

25-hidroxyvitamin D (25-OHD), also known as 

vitamin D, is a fat-soluble vitamin, synthesized in the 
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skin (from a precursor), and obtained from dietary 

sources (e.g., oily fish, dietary supplements, or 

vitamin D-fortified foods). Among the causes of 

vitamin D deficiency, insufficient UVB exposure or 

decreased bioavailability are often mentioned, along 
with some medication, such as glucocorticoids, 

antiretroviral drugs, or anticonvulsants. 8As the 

majority of human body tissues express vitamin D 

receptors, it is known that the lack of 25-OHD is 

implicated in a range of pathological conditions, 

including musculoskeletal disorders; metabolic, 

autoimmune, respiratory, and cardiovascular diseases; 

malignancies; psychiatric conditions; and chronic 

pain. 8,9 Hence, this study was conducted to assess the 

vitamin d deficiency in subjects with 

temporomandibular disorders. 

 

MATERIALS & METHODS 

A total of 40 individuals were enrolled in the study, 

evenly distributed into two categories: 20 participants 

diagnosed with TMDs and 20 control individuals. 

Among those diagnosed with TMDs, 12 were 

classified as female, while 8 were identified as male. 

The age spectrum of all participants spanned from 22 

to 45 years. The diagnosis of TMDs encompassed 

both physical and radiographic evaluations, alongside 

measurements of 25 (OH) vitamin D levels in the 

bloodstream. To consider the potential impacts of age, 
gender, and seasonal fluctuations on serum 25 (OH) 

vitamin D levels, control participants were selected to 

align with these variables. Blood serum samples were 

obtained from all participants following an overnight 

fasting period and were promptly processed. The 

collected data underwent analysis using the SPSS 

software, and statistical significance was defined with 

P values below 0.05. 

 

RESULTS 

Forty patients were included in the study and 

categorized into two sections: the temporomandibular 
disorder (TMD) group and the control group, each 

comprising 20 participants. Vitamin D levels above 

20 ng/mL were considered as the standard range. 

Among TMD patients, the average serum vitamin D 

level measured at 12.92 ng/mL. The findings did not 

show a significant outcome. 

Table: characteristics in patients 

Characteristics TMD  

(n = 20) 

Control 

group (n 

=20) 

P - 

value 

Vitamin D 

(ng/ml) 

12.92 19.20 0.35 

 

DISCUSSION 
Multiple factors are involved in the etiology of TMDs, 

including local and systemic conditions; additionally, 

biological, environmental, emotional, and cognitive 

factors are known to be triggers for this pathology. 
10Among the systemic diseases, rheumatoid arthritis, 

inflammatory conditions, ankylosing spondylitis, and 

immune diseases such as lupus are known to be 

implicated in TMDs. 11 Hence, this study was 

conducted to assess the vitamin d deficiency in 

subjects with temporomandibular disorders. 

In the present study, forty patients were included in 
the study and categorized into two sections: the 

temporomandibular disorder (TMD) group and the 

control group, each comprising 20 participants. A 

study by Im YG et al, investigated the association 

between serum 25-hydroxyvitamin D (25[OH]D) 

levels and TMD incidence using large-scale health 

data. Clinical data from the electronic health records 

of six secondary or tertiary hospitals in Korea were 

used to evaluate the relationship between serum 

25(OH)D levels and TMD incidence. A cohort study 

was designed using the Cox proportional hazards 

model to examine the hazard ratio (HR) of TMD 
development after propensity score matching (PSM). 

An aggregate meta-analysis of the HR was 

subsequently performed. After 1:4 PSM, a target 

group with deficient 25(OH)D levels (<20 ng/mL) (N 

= 34,560) and comparator group with non-deficient 

25(OH)D levels (≥20 ng/mL) (N = 47,359) were 

pooled from six hospital databases. HR meta-analysis 

demonstrated a significant association between 

deficient 25(OH)D levels and TMD incidence (pooled 

HR: 1.50; 95% confidence interval: 1.07–2.12). In 

conclusion, deficient 25(OH)D levels were found to 
be associated with an increased TMD risk. Therefore, 

vitamin D deficiency is a potential risk factor for 

TMD development.12 

In the present study, vitamin D levels above 20 ng/mL 

were considered as the standard range. Among TMD 

patients, the average serum vitamin D level measured 

at 12.92 ng/mL. The findings did not show a 

significant outcome. Another study by Nemati M et 

al, subjects were assigned into two groups based on 

having signs and symptoms of TMD: Group 1: 

subjects had TMD, and group 2 healthy group (control 

group). The serum level of vitamin D was measured 
in the two groups. The independent t test was used to 

compare the serum level of vitamin D between the 

study and control groups.One hundred ten subjects 

were studied into two groups (55 subjects in each 

group). The mean serum level of vitamin D was 18.13 

± 6.38 ng/mL in the study group and 31.83 ± 7.00 

ng/mL in the control group. Analysis of the data 

demonstrated a significant difference in the mean 

serum level of vitamin D between the study and 

control groups (p = 0.001).It seems the serum level of 

vitamin D is lower in TMD patients than in the 
healthy control group.13 Gupta AK et al, thirty-six 

participants of 18–45 years of age gap with Vitamin D 

deficiency and TMD were included in the study. 

Preoperative values of Vitamin D levels in ng/ml, 

comfort mouth opening (CMO) in mm, maximum 

mouth opening (MMO) in mm, temporomandibular 

joint (TMJ) tenderness (grading 0–3), Visual analog 

scale score (VAS Score 0–10 cm), and total energy 

(TE) integral values of both left and right TMJ's in 
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Hertz (Hz) were recorded using joint vibration 

analysis All the values of CMO, MMO, TMJ 

Tenderness and VAS were recorded at each follow-up 

at 1st week, 1st month, 2nd month, and 3rd month, 

respectively. Postoperative Vitamin D levels and TE 
of both TMJs were recorded at end of 3 months.In 

Intergroup comparison, a significant difference was 

seen in CMO, VAS score and MMO (P < 0.05) but 

not among mean values of TE of right and left TMJ, 

and Vitamin D levels (P < 0.05). In both groups, there 

were significant statistical variations in CMO, VAS 

score, MMO, and TE integral before and after 

treatment in the right and left TMJs (P < 0.05).The 

study concludes centric stabilization splint helps in 

improving symptoms of TMD patients and Vitamin D 

supplementation provided faster relief in those 

cases.14The management of TMDs encompasses 
patient education, biobehavioral therapy, 

pharmacologic therapy, physical therapy, oral 

appliance therapy, occlusal treatment, and surgical 

management.15 Conservative treatment options, such 

as counseling, exercises, oral appliance therapy, and 

manual therapy, should be considered as the first-line 

therapy, and, in cases of severe acute pain or chronic 

pain, pharmacologic therapy, minimally invasive 

procedures, and surgical procedures may be 

necessary. 16 Recently, novel bioactive molecules and 

emerging therapeutic strategies, including intra-TMJ 
delivery systems, hold promise as innovative 

treatment approaches for TMDs. 17Vitamin D has also 

been implicated in TMDs. Emerging evidence 

suggests a potential association between vitamin D 

deficiency and the development of TMDs. According 

to a recent systematic review, patients with TMDs 

commonly exhibit lower serum levels of vitamin D, 

and furthermore, the findings indicated a potential 

involvement of vitamin D receptor (VDR) 

polymorphisms in the development of TMDs. 

However, only a limited number of studies have 

investigated the association between vitamin D and 
TMDs, and the results have been inconsistent. 18-20It 

has been shown that vitamin D plays a significant role 

in musculoskeletal disorders and that vitamin D 

deficiency can cause bone loss, hypocalcemia, and 

poor muscle strength, manifested by musculoskeletal 

pain.21 Moreover, vitamin D seems to have a role in 

pain intensity and in the management of pain in 

varying clinical settings. 22 In this context, Wu et al. 23 

conducted a systematic review to determine if vitamin 

D supplementation could reduce pain scores when 

compared with the placebo. The authors included 19 
RCTs and concluded that vitamin D supplementation 

could have a role in the management of chronic pain. 

This concept must be taken into account since 

muscular TMDs could be attributed to common 

dysfunctions of the central pain regulation 

mechanisms (central sensitization), and could be 

associated with the development of craniofacial 

allodynia. 24 

 

CONCLUSION 

In TMDs, vitamin D deficiency should be assessed 

and corrected.  
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