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Abstract 
Background and Aim: Recent evidence suggests a link between sleep 
bruxism and vitamin D deficiency. This study aimed to investigate the 
serum concentrations of calcium and 25-dihydroxyvitamin D, as well as 
calcium intake in patients with self-reported sleep bruxism versus 
healthy controls.    
Materials and Methods: This case-control study evaluated 32 
participants between 18 and 44 years old in each of the case and 
control groups, who were selected among patients referring to Yazd 
Dental School. The severity of bruxism was assessed using a 
questionnaire related to the classification of bruxism, and clinical 
examinations were performed to assess abnormal tooth wear. The daily 
calcium intake was estimated based on the frequency and amount of 
consumption of milk, yogurt, and cheese. The serum level of 25-
hydroxyvitamin D was measured using the relevant kit, and the serum 
calcium level was measured by spectrophotometry. Data were analyzed 
using the Mann-Whitney test, Independent sample t-test, Fisher’s exact 
test, and Spearman’s correlation coefficient (alpha=0.05).    
Results: The mean daily calcium intake in the case group was 
significantly lower than that in the control group (P<0.001). However, 
the mean serum calcium levels did not differ significantly between the 
case and control groups (P>0.05). The mean serum level of 25-
hydroxyvitamin D in the case group was significantly lower than that in 
the control group (P<0.001). 
Conclusion: According to the present results, the mean serum level of 
25-hydroxyvitamin D in bruxers was significantly lower than that in 
healthy controls. Bruxism was significantly associated with vitamin D 
deficiency in our study population.   
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Introduction 
Bruxism is characterized by repetitive and 

involuntary clenching of the teeth, which can 
occur both during sleep and while awake. 
Although it is not life-threatening, it can 
significantly impair the quality of life. The 
consequences of bruxism can be extensive, 
leading to issues such as temporomandibular 
joint pain and dysfunction, headache, neck pain, 
tooth hypersensitivity, tooth wear, and muscle 
spasm [1]. The American Academy of Sleep 
Medicine recognizes bruxism as a movement 
disorder associated with sleep [2]. 

There is emerging evidence suggesting that 
vitamin D may be essential for brainstem 
regulation during sleep, given the presence of 
vitamin D receptors in the brain regions that 
control sleep cycles. Additionally, vitamin D 
deficiency is frequently observed in individuals 
with sleep disorders and is considered a 
contributing factor to sleep disturbances. This 
points to a possible link between bruxism, 
especially sleep-related bruxism, and vitamin D 
deficiency [3,4]. 

Furthermore, deficiencies in essential 
minerals such as calcium and magnesium may 
also play a role in the development of bruxism, 
as they are vital for nervous system regulation 
and muscle function [5,6]. Adequate vitamin D 
levels are necessary for maintaining proper 
calcium balance within the body. Optimal levels 
of both vitamin D and calcium are crucial for 
normal muscle function, including the muscles 
involved in jaw contraction [7]. Inadequate 
calcium levels may ensue from insufficient 
vitamin D intake, potentially leading to muscle 
weakness, spasms, and tremors, thereby 
indirectly contributing to bruxism [8].  

Given that bruxism is among the most 
prevalent destructive dental disorders, 
identifying its influencing factors is vital to 
prevent its potential complications [1]. 
Nonetheless, there is currently a scarcity of 

reliable clinical research in this area. Therefore, 
this study aimed to investigate the serum 
concentrations of calcium and 25-
dihydroxyvitamin D, as well as calcium intake in 
patients with self-reported sleep bruxism versus 
healthy controls in Yazd city, Iran.  

 
Materials and Methods 

This case-control study included 32 
individuals in the bruxism group and 32 in the 
control group. The participants were selected 
through convenience sampling among patients 
referred to Yazd Dental School. The two groups 
were matched in terms of age and gender. The 
control group consisted of patients who 
exhibited no symptoms of bruxism or sleep 
disturbances and showed no signs of tooth wear 
during clinical examinations. The study was 
conducted at the Oral Medicine Department of 
the School of Dentistry, Yazd University of 
Medical Sciences, between 2023 and 2024. The 
university ethics committee approved the study 
protocol (IR.SSU.DENTISTRY.REC.1402.077). 

The inclusion criteria were age between 18 
and 44 years, presence of bruxism for the test 
group, determined through a questionnaire for 
bruxism classification, and clinical examination 
of abnormal tooth attrition. For the control 
group, the selected individuals did not exhibit 
symptoms of bruxism, headaches in the 
temporal region, musculoskeletal pain, muscle 
fatigue, or sleep problems. The exclusion criteria 
included history of taking medications that could 
interfere with calcium and vitamin D metabolism 
(such as glucocorticoids, anticonvulsants, 
antiretrovirals, diuretics, amphetamines, 
methamphetamines, selective serotonin 
reuptake inhibitors, antipsychotics, and 
antihistamines), conditions affecting the vitamin 
D metabolism, such as chronic kidney disease or 
liver disease, nerve-damaging conditions like 
diabetes mellitus or brain stroke [9], history of 
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migraine, intake of calcium and vitamin D 
supplements in the past 2 months, history of 
smoking, and habitual coffee consumption 
[10,11]. Furthermore, participants who had fixed 
or removable dentures with more than three 
units, or those exhibiting severe malocclusion, 
were not eligible for study inclusion [12,13]. 

The researcher used a pre-designed checklist 
to record demographic information of patients, 
which also had questions to confirm each 
participant's bruxism status. This checklist was 
based on the criteria established by Allaf and 
Abdul-Hak [14], which included six yes-or-no 
questions. Individuals were classified as having 
bruxism if they answered "yes" to at least two of 
six items. The severity of bruxism was evaluated 
using a classification questionnaire consisting of 
25 questions, with severity levels defined as 
follows: mild (3-5), moderate (6-10), severe (11-
15), and very severe (16-25). Clinical 
examinations were also conducted to assess 
abnormal tooth wear. After obtaining written 
informed consent from the participants, a 
laboratory technician collected venous blood 
samples to evaluate serum calcium and vitamin 
D levels. The level of 25-hydroxyvitamin D was 
measured using an electrochemiluminescence 
immunoassay kit (Ideal Future Diagnostics 
Company, Iran) while serum calcium levels were 
measured by spectrophotometry with a 
quantitative calcium detection kit (Pars Azmoun 
Company, Iran). The frequency and amount of 
milk, yogurt, and cheese consumption were also 
assessed to estimate daily calcium intake in 
milligrams (mg). Participants reported the 
frequency and amount of consumption of these 
dairy products as zero, one, two, or more than 
three servings per day. One serving was defined 
as follows: one cup (240 mL) of yogurt or milk 
provides 300 mg of calcium; one ounce of cream 
cheese contains 20 mg of calcium; one ounce of 
cheddar cheese provides 162 mg of calcium, and 

two tablespoons (equivalent to 1 oz) of labneh 
cheese contains 100 mg of calcium. Such details 
were recorded in the patient information 
checklist [15]. Additionally, the Beck Anxiety 
Inventory self-reported questionnaire, which 
has been validated and confirmed for reliability 
in Persian language, was used to assess the 
patients' anxiety level [16]. 

The sample size was calculated to be 32 in 
each of the two groups based on a previous 
study [15], assuming a significance level of 5% 
and a power of 80%, and considering the 
estimated standard deviation in the case and 
control groups obtained from a previous study 
[15] as S2=15.18, and S1=17.04. To achieve a 
significant difference of at least 11.5 units in the 
mean vitamin D level between the two       
groups, 32 participants were required in each 
group. The sample size was calculated using 
PASS 2021 software. 

𝑛 =
�𝑧1−𝛼2

+ 𝑧1−𝛽�
2

(𝑠12 + 𝑠22)

(𝑥̅1 − 𝑥̅2)2  

 It should be noted that full explanations 
regarding the study objectives and methods 
were provided to the participants, and their 
consent to participate in the study was obtained. 
To compare qualitative data between the two 
groups, the Chi-square test and Fisher's exact 
test were utilized. For quantitative data, the 
independent sample t-test was employed for 
normally distributed data, while the Mann-
Whitney test was used for quantitative data 
without a normal distribution. Multiple binary 
logistic regression was applied to analyze the 
association between bruxism and serum  
calcium and 25-hydroxyvitamin D levels. All 
statistical analyses were conducted using SPSS 
version 27 (SPSS Inc., IL, USA) with a significance 
level set at 0.05. 
 

Results 
The study sample consisted of 32 patients 

with bruxism (the case group) and 32 control 
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participants, including 28 males and 36 females. 
In both groups, there were 14 males (59%) and 
18 females (50%), indicating no significant 
difference in gender distribution, as 
demonstrated by the Chi-square test (P=0.910). 
The mean age of all patients was 24.81±6.20 
years, with a range of 18 to 44 years. The mean 
age was 25.78±7.72 years in the case group, and 
23.84±4.06 years in the control group. There 
was no significant difference in the mean age 
between the two groups, as shown by the t-test 
(P=0.872). No significant difference was found 
between the two groups regarding educational 
level (P=0.870) and average monthly income 
(P=0.095). Figure 1 shows the frequency 
distribution of different severities of bruxism. As 
shown, 50% of patients had moderate bruxism. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Frequency distribution of bruxism severity in the 
case group 
 

 Of 33 individuals who reported no stress, 14 
(41.2%) belonged to the case group, and 20 
(58.8%) belonged to the control group. Of 25 
individuals experiencing mild stress, 15 (60%) 
were in the case group, and 10 (40%) were in 
the control group. Of the 5 individuals with 
moderate stress, 3 (60%) belonged to the case 
and 2 (40%) to the control group. No significant 
difference was found between the two groups in 
the level of stress and anxiety (P=0.307). 

Table 1 shows the mean daily calcium intake 
in the two groups. As shown, the mean daily 
calcium intake in the case group was 
significantly lower than that in the control  
group (P<0.001). 

Table 1. Comparison of the mean daily calcium intake 
(mg/day) between the two groups 
 

Case Control Total 
P 

value* 
Mean± SD Mean± SD Mean± SD 

<0.001 169.38±111.99 295.00±136.40 232.19±139.05 
*  Mann-Whitney U test; SD: Standard deviation  

 
Table 2 shows the mean serum calcium level 

in the two groups. The two groups had no 
significant difference in this regard (P=0.139). 

 
Table 2. Comparison of the mean serum calcium level 
(mg/dL) between the two groups 
 

Case Control Total P value* 
Mean± SD Mean± SD Mean± SD 0.139 8.87±0.75 9.13±0.59 8.99±0.68 

*Independent sample t-test 
 
Furthermore, the mean serum 25-

hydroxyvitamin D level in the case group was 
significantly lower than that in the control group 
(Table 3, P< 0.001).  

 
Table 3. Comparison of the mean serum 25-
hydroxyvitamin D level (Nmol/L) between the two groups 
  

Case Control Total P value* 
Mean± SD Mean± SD Mean± SD 

<0.001 
21.21±8.43 38.54±11.19 29.88±13.15 

*Independent sample t-test 
 
A binary logistic regression model was used 

to adjust for the study variables. A crude 
regression was performed, and variables with P 
values less than 0.20 were initially selected. 
These variables were then entered into the 
regression model simultaneously to investigate 
the relationship between bruxism and the other 
variables while controlling for them. Finally, the 
serum level of 25-hydroxyvitamin D, daily 
calcium intake, and monthly income were 
entered into the regression model. The results 
indicated that after controlling for daily calcium 
intake in the binary logistic regression model, 
bruxism was significantly associated with 
vitamin D deficiency (odds ratio=1.170, 
P<0.001). However, when controlling for serum 
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25-hydroxyvitamin D level, no statistically 
significant relationship was found between 
bruxism and daily calcium intake (odds 
ratio=1.006, P=0.056).  

There was a significant direct correlation 
between monthly income and serum calcium 
level (P=0.015, odds ratio=0.304) as well as 
serum 25-hydroxyvitamin D level (P=0.024, 
odds ratio=0.281). This indicates that 
individuals with a higher monthly income 
tended to have significantly higher levels             
of   both serum calcium and serum                      
25-hydroxyvitamin D (Table 4). 

 
Discussion  

Vitamin D plays a crucial role in maintaining 
calcium balance in the body. A deficiency in 
vitamin D, which can lead to low calcium levels 
(hypocalcemia), may contribute to sleep bruxism 
by affecting the neuromuscular function [17].  
Addressing this issue by replacing vitamin D and 
calcium levels could potentially aid in treatment 
of sleep bruxism. In this study, the mean daily 
calcium intake in the case group was 
169.38±111.99 mg, which was significantly 
lower than that in the control group, which had a 
mean intake of 295.00±136.40 mg. Previous 
research has demonstrated a link between 
nutrition and nutrient intake with the 
occurrence of bruxism. For instance, Alkhatatbeh 
et al. [15] found that only 26% of patients with 
bruxism consumed more than 600 mg of calcium 
per day, compared to 42% of controls. Their 
findings indicated a significant correlation 

between low daily calcium intake and bruxism. 
The results of the present study are consistent 
with those reported by Alkhatatbeh et al. [15]. In 
the present study, the mean serum calcium level 
in the case group was found to be 8.87±0.75 
mg/dL while the mean serum calcium level in 
the control group was 9.13±0.59 mg/dL. 
Although the case group had a lower mean 
calcium level, there was no statistically 
significant difference between the two groups. 
Similarly, in a study conducted by Kanclerska et 
al, [18], the levels of several electrolytes, 
including serum calcium, were assessed in 
relation to the severity of tooth grinding. They 
reported no statistically significant difference in 
serum calcium concentration between 
individuals with sleep bruxism and the control 
group. The present findings are consistent with 
those of Kanclerska et al [18]. In the present 
study, the mean serum level of 25-
hydroxyvitamin D in the case group was found to 
be 21.21±8.43 Nmol/L, which was significantly 
lower than that in the control group, which was 
38.54±11.19 Nmol/L. This finding indicates an 
association between bruxism and vitamin D 
deficiency. Various studies have investigated the 
mean concentration of 25-hydroxyvitamin D and 
the incidence of sleep bruxism [19-21]. The 
results of these studies consistently showed an 
inverse relationship between the concentration 
of 25-hydroxyvitamin D and the incidence of 
bruxism. Individuals with sleep bruxism 
exhibited significantly lower serum levels of 25-
hydroxyvitamin D.  

 
Table 4. Correlation coefficients for the association between serum 25-hydroxyvitamin D, calcium level, daily calcium intake, 
and monthly income 
 

 Monthly 
income 

Serum 25-hydroxyvitamin D 
Calcium 
intake 

Serum calcium 
levels 

Serum calcium levels 
OR=0.400 
P=0.001 

OR=0.304 
P=0.015 

OR=0.153 
P=0.226 - 

Calcium intake 
OR=0.442 
P <0.001 

OR=0.169 
P=0183 - OR=0.153 

P=0.226 

Monthly income - OR=0.281 
P=0.024 

OR=0.169 
P=0.183 

OR=0.304 
P=0.015 

Serum 25-hydroxyvitamin D 
OR=0.281 
P=0.024 - OR=0.442 

P <0.001 
OR=0.400 
P=0.001 
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Additionally, there appears to be a connection 
between low vitamin D levels and various sleep 
problems, including bruxism [9,19-21]. These 
findings align with the results of the present 
study. The results of this study indicated a 
significant and direct correlation between serum 
25-hydroxyvitamin D levels, serum calcium 
levels, and daily calcium intake. It means that 
individuals with higher serum 25-
hydroxyvitamin D levels also had significantly 
higher serum calcium levels and daily        
calcium intake. 

Various studies have noted that low levels of 
vitamin D can disrupt calcium homeostasis and 
impact neuronal excitability [22-25]. Addition-
ally, since vitamin D plays a crucial role in 
maintaining calcium balance, insufficient levels 
of vitamin D lead to a reduction in serum calcium 
levels (hypocalcemia) and muscle spasms and 
cramps, which aligns with the findings of the 
current study [22-25]. 

 Anxiety, stress, and psychological factors 
have been identified as significant contributors 
to bruxism in numerous studies. Alkhatatbeh et 
al. [15] reported that individuals with bruxism 
exhibited higher levels of stress and anxiety 
compared to those without this condition. 
Additionally, a study by Allaf and Abdul-Hak [14] 
demonstrated that increased severity of   
vitamin D deficiency was associated with 
worsening of bruxism.  

In the present study, however, an analysis of 
self-reported results from the Beck 
questionnaire revealed no significant differences 
in stress and anxiety levels between the control 
and case groups. These findings contradict the 
results of previous studies [15,23]. This 
discrepancy may be attributed to differences in 
how stress levels are measured, variations in the 
statistical populations studied, and the smaller 
sample size of the current study. 

This study suggested that individuals with 
higher monthly incomes tend to have 

significantly higher serum calcium and 25-
hydroxyvitamin D levels. Two previous studies 
suggested that this disorder is more common 
among children from higher socioeconomic 
classes [26,27]. However, the results of the 
present study are inconsistent with earlier 
findings in this regard. This discrepancy may be 
attributed to differences in the socioeconomic 
and cultural backgrounds of the target groups 
across various studies and countries. 
Socioeconomic and cultural characteristics    
may be linked to the prevalence of sleep   
bruxism [28]. 

This study had some limitations; for instance, 
the diagnosis of sleep bruxism was not 
confirmed through polysomnography, as this 
method is expensive, time-consuming, and 
unavailable at the study location. Thus, bruxism 
was assessed by using a validated questionnaire. 
This study can encourage others to investigate 
the potential cause-and-effect relationship 
between sleep bruxism, vitamin D deficiency, 
and low calcium levels. Additionally, further 
research is necessary to determine whether 
correcting vitamin D deficiency and increasing 
dietary calcium intake can alleviate the 
symptoms of sleep bruxism and provide 
practical suggestions for the treatment of this 
disorder. 
 
Conclusion 

The results of this study indicated that 
patients with bruxism had a significantly lower 
mean serum level of 25-hydroxyvitamin D 
compared to healthy controls. This suggests a 
strong association between bruxism and vitamin 
D deficiency. Furthermore, while individuals 
with bruxism showed a lower daily intake of 
calcium, the results revealed no statistically 
significant relationship between bruxism and 
daily calcium intake after controlling for the 
serum level of 25-hydroxyvitamin D. 
Additionally, there was no significant difference 
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in the mean serum calcium levels between the 
case and control groups. 
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