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1 | BACKGROUND

Mahmoud Abdul-Hak?

Abstract

Objectives: The aim of this study was to investigate the possible relationship
between bruxism and blood levels of 25-hydroxyvitamin D.

Material and Methods: One hundred male and female patients from Damascus
joined the study. Their ages were in the range of 18-40 years. Two groups were
considered in this study, the first group included patients who were already suffering
from bruxism (76 patients) and the second group consisted of patients who were not
suffering from any bruxism (24 patients). The analysis of the blood samples for
25-hydroxyvitamin D levels of the two groups was carried out.

Results: The recorded results showed that there is a relationship between the levels of
bruxism and 25-hydroxyvitamin D concentration in the blood (p < .05), enhancing that
the bruxism activity has been shown the associated deficiency in 25-hydroxyvitamin D
levels, which can be divided into five different categories.

Conclusions: Within the limitations of this study in spite of the number of patients
(one hundred), according to the reported study, it appears that there is a significant

relationship between bruxism and the level of 25-hydroxyvitamin D in the blood.
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stress, and anxiety) of the individual (Herrero Babiloni &

Lavigne 2018). Accordingly, bruxism as an oral condition has great

Bruxism is defined as a parafunctional activity of the masticatory
muscles, which is characterized by the unconscious clenching and/or
grinding of the teeth, and it may occur at any time of the day (Veiga
et al., 2015). This activity has a multifactorial etiology associated with
psychological factors, local factors, personal characteristics, and also
disruption of sleep (Demjaha et al., 2019). Over the past two decades,
several studies have highlighted the existence of a central adminis-
tration in the mechanism of bruxism (Kato et al., 2003; Lavigne
et al., 2007). On the other hand, this neurological mechanism is as-

sociated with sleep quality and the psychological state (depression,

importance to both researchers and doctors in the fields of dentistry,
neurology, and sleep medicine (Lobbezoo et al., 2013) and it is not
only limited to the state of clenching and grinding of the teeth.

The potential role of 25-hydroxyvitamin D (25(0OH)D) levels, in a
wide range of health outcomes has increased (Moon et al., 2017).
Vitamin D interferes with the neurological mechanism properties due
to the spread of vitamin D receptors (VDR) in multiple areas of the
central nervous system (Koundourakis et al., 2016) and also due to its
potential role in the decline or improvement in mood and sleep stability
of the individuals (Casseb et al., 2019; Gominak & Stumpf, 2012).
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Therefore, many studies have shown the associations between
low serum 25(OH)D concentrations (which reflects the patient's
general vitamin D status) and health, for example: The increased risk
of cancer, cardiovascular disease, glucose metabolism disorders,
neurodegenerative diseases, and death (Chu et al., 2010).

In addition to that, vitamin D has a function in neuroimmune
modulation, neuroplasticity, and reducing neurological oxidative
stress (Berridge, 2016) and the relationship between oxidative stress
and inflammation to the pathophysiology of psychological disorders
which has also recently been reported (Hassan et al., 2014).

A recent review highlighted that compounds that are able to reduce
oxidative stress and neuroinflammation may be promising candidates in
the treatment of anxiety. Thus, vitamin D, with its antioxidant and anti-
inflammatory properties, stands out as a candidate for managing anxiety
disorders as well (Santos et al., 2019). Therefore, an interest to manage
the vitamin D blood concentrations and follow its influence on the
psychological status of the individuals meets large consideration.

Additionally, some researchers hypothesize that vitamin D has an
important function in brainstem control during sleep because many
nuclei in the hypothalamus and brainstem (which are known to inter-
fere with sleep) contain high concentrations of vitamin D receptors.
Hence, the epidemiology of vitamin D deficiency might be the current
epidemiology of sleep disorders (Gominak & Stumpf, 2012).

In this regard, this study is conducted to investigate the possible
association that might link between different serum concentrations
of 25 (OH)D and the severity of bruxism in otherwise non-bruxer
individuals; this investigation enhances the possibility of finding a
relationship that may combine two epidemiological conditions related
to psychological and sleep disruption. To the best of our knowledge,
no study has yet investigated the association between bruxism and
25(0OH)D levels in the blood. This paper investigates this association
for a total of 100 Syrian persons who are participating in this study.

Details of selection procedures will be provided later.

2 | MATERIALS AND METHODS

2.1 | Ethics approval of the study

This study was conducted at the Department of Oral Medicine of
Damascus University, Faculty of Dentistry. The guidelines of the

1. Has anyone heard you grinding your teeth at night?
2. Is your jaw ever fatigued or sore on awakening in the morning?

3. Are your teeth or gums ever sore on awakening in the morning?

4. Do you ever experience temporal headaches on awakening in the morning?

5. Are you ever aware of grinding your teeth during the day?

6. Are you ever aware of clenching your teeth during the day?
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Helsinki Declaration were followed, and Ethics Review Board at
Dental school approved the study (ref. n0.3962/E dated 30/9/2018).
Before participation subjects signed an informed consent form and
were informed that they could refrain from the study at any time
without any consequences.

2.2 | Participants, study design, and setting

One hundred persons participated in this present study. All parti-
cipants were selected from our patients who were referred for
general dental treatment in the dental school at Damascus Uni-
versity and they were asked to join this study voluntarily. They were
divided into two groups depending on the bruxism status: bruxer
individuals group (consisting of 58 females and 18 males) and non-
bruxer group (including 8 females and 16 males) within the range
age of 18-40 years (average age: 27 years). Both groups were re-
ferred to the laboratory for 25(OH)D levels analysis tests. The
bruxism status of all participants was examined according to the
recommendations of Pintado et al. (1997) (Table 1), and a 25-
item questionnaire (Bruxism severity classification questionnaire)
(Molina et al., 2013) was answered by bruxer patients to determine
the severity levels of bruxism (mild, moderate, severe, and extreme
severe) 3-5, 6-10, 11-15, 16-25 signs and symptoms, respectively,
side by side to the clinical examination (Table 2). All examinations
were performed in advance in the Oral Medicine department be-
tween 10:00 a.m. and 1:00 p.m. from the beginning of March until
the end of November 2019.

The exclusion criteria for both groups were (Veiga et al., 2015):
medication that could interfere with vitamin D metabolism (Demjaha
et al.,, 2019), presence of fixed or removable prosthodontics for more
than four units (Kato et al., 2003), presence of severe malocclusion
(Lavigne et al, 2007), excessive smoking (Herrero Babiloni &
Lavigne, 2018), and myofascial pain dysfunction. Exclusion criteria
were assessed in each subject by taking a medical history and addi-
tional clinical tests, if needed.

It should be pointed out here that (Bruxism Severity Classifica-
tion Questionnaire) contains questions related to both awake and
sleep bruxism depending on clinical features and examination but it
cannot be definitive. Bruxism definitive diagnosis should be sup-
ported by some instrumental approaches (polysomnography for sleep

TABLE 1 The bruxism status
according to recommendations of
“Pintado et al.”

Answer
Yes/No
Yes/No
Yes/No
Yes/No
Yes/No

Yes/No

Note: Subjects who were classified as bruxers gave a positive response to at least two of the six items.
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TABLE 2 Bruxism severity classification questionnaire

1. Patient's report of catching himself/herself clenching the teeth
during the day;

2. A report of masseter muscle fatigue during the day;

3. Patient's report of masseter muscle fatigue on awakening in the
morning;

4. Masseter muscle tension during the day;
5. Masseter muscle tension on awakening in the morning;

6. Patient's report of catching himself/herself grinding or clenching at
night;

7. A feeling of jaw locking on awakening at night;

8. Tooth wear, specifically on the anterior and lower teeth on visual
inspection;

9. Patient's report of awakening with facial, headache and or TMJ pain
in the morning;

10. Patient's report of awakening in the morning with a feeling of pain/
discomfort in the teeth;

11. A report of awakening in the morning with a feeling of having slept
with the jaws locked, clenching;

12. Toothache on awakening in the morning, not related to caries or a
dental lesion;

13. Tooth sensitivity to cold;

14. Hypertrophy of the masseter muscle;

15. Recent history of fracturing teeth and/or restorations;

16. Friends/relatives' report of clenching or grinding the teeth at night;
17. Cervical pain on awakening in the morning;

18. A feeling of body fatigue on awakening in the morning;

19. Patient's report of feeling tired or with a feeling of daytime
sleepiness;

20. Presence of cheek biting;

21. Presence of tongue biting or tongue indentations;

22. Exostosis in the maxilla and or in the mandible;

23. Tori in the maxilla and or mandible;

24, Difficulties to open the mouth on awakening in the morning;

25. History of fracture, breaking or excessive damage of an occlusal
splint.

Note: Mild, moderate, severe, and extreme severe bruxers were those
presenting 3-5, 6-10, 11-15, 16-25 signs and symptoms, respectively.

bruxism and electromyography for awake bruxism) side by side to
clinical examination and self-reports (Lobbezoo et al., 2013). In our
study, we did not determine the type of bruxism (sleep or awake) but
we only used the questionnaire to measure the severity of bruxism
after confirmation or denial.

Moreover, the limitation of the study sample was due to diffi-
culties finding out volunteers and the limited available budget so that
the number of sub-groups of bruxism severity levels was low.
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2.3 | Laboratory procedure

In the laboratory, blood samples were taken from each patient's
arm (the cephalic vein). 25(OH)D levels were analyzed with Roche
Total 25-OH vitamin D kits (based on electro-chemiluminescence
binding assay). According to the expected values of Elecsys®
25-hydroxyvitamin D test characteristics, the normal range for
25(OH)D concentration in nanogram: <20 ng/ml was considered as
deficient, between 21 and 29 ng/ml was considered as insufficient,
between 30 and 150 ng/ml was considered as sufficient and finally
the concentration of 25(0OH)D is more than 150 ng/ml, which was
considered as toxicity.

2.4 | Statistical analysis

The results were analyzed with SPSS (Statistical Package for the
Social Science) and p values <.05 were considered statistically sig-
nificant. Spearman's correlation coefficient analysis was used for the

statistical analysis.

3 | RESULTS

Table 3 shows all the collected results for the investigated samples
according to the questionnaire (ages were between 18 and 40 years
and the maximum gender was females (66 and 34 for males). The
laboratory and clinical results are shown in Tables 4-6.

Table 4 shows the relationship between 25(0OH)D concentrations
in the serum for the investigated categories.

In the non-bruxer group, both sufficient and insufficient 25(0OH)
D levels were equally distributed (41%) while deficiency was spotted
for about (16%) of the group.

These ratios had been altered in the mild-bruxer group to be-
come 50%, 30%, and 20% for insufficient, deficient, and sufficient
25(0OH)D, respectively. Almost, the average of 58% of the patients in
both moderate and severe bruxer groups have suffered from 25(0OH)
D deficiency. Finally, the extremely severe bruxer group was of about
36% of 25(0OH)D levels were noticed in the study samples. Generally
speaking, bruxism activity has been associated with a deficiency of
25(0OH)D as observed in our recorded measurements. The p value
showed a fundamental relationship between the levels of bruxism
and in comparison with numerical values of 25(OH)D measured
concentration. Table 5 exhibits the descriptive statistical analysis
for 25(0OH)D levels in connection with bruxism. Table 6 shows the

p values for Spearman's correlation coefficient test.

4 | DISCUSSION

Vitamin D is a prohormone that has a key role in calcium and phos-
phate balance and bone structure in the body (Autier et al., 2014).
Sufficient vitamin D supply can be concluded through dietary vitamin
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TABLE 3 All collected details for the study samples

Bruxer 25(OH)D (ng/ml) (1.7 ng/ml)
Patient number ~ Gender, M/F  Age  Non-bruxer = Extreme  Severe = Moderate = Mild  Sufficient Insufficient  Deficiency
1 F 25 x 110
2 F 21 x 322
3 M 23 x 30.8
4 M 25 / 17.9
5 F 23 X 19.6
6 M 22 / 24.5
7 F 24 / 95.9
8 F 24 X 36.8
9 F 26 / 33.9
10 F 27 / 35.8
11 F 22 x 60.6
12 F 22 X 22.5
13 F 22 / 251
14 F 21 X 21.8
15 F 23 x 20.2
16 F 22 / 50.34
17 F 23 x 27
18 F 21 x 24.6
19 F 21 x 35.63
20 F 19 X 21
21 F 22 x 42
22 F 23 X 25.2
23 F 22 x 20
24 M 22 x 85
25 F 23 x 34.88
26 F 32 x 33.11
27 F 27 x 16.96
28 F 30 x 29.91
29 F 30 / 22.05
30 F 33 x 13.71
31 F 23 x 32.13
32 F 24 x 10.5
33 F 23 x 12.4
34 F 26 x 10.78
35 F 23 x 12.81
36 M 29 / 29.7
37 M 25 / 22.23
38 M 27 / 26.56
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TABLE 3

Patient number

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

(Continued)

Gender, M/F
M

F
F

mT X X ML XKL L L LT

m m<T X X X X XL

< X X X

-n

Age
25
25
24
34
24
23
25
21
23
25
30
37
23
38
30
20
33
29
32
25
35
39
26
29
23
23
20
31
33
27
27
37
25
40
36
22
39
33
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Bruxer 25(OH)D (ng/ml) (+1.7 ng/ml)
Non-bruxer Extreme Severe Moderate Mild Sufficient Insufficient Deficiency
/ 16.51
x 24
X 10.29
/ 20.16
X 11.18
x 22.02
x 31.37
/ 37.63
/ 24.76
/ 19.92
/ 40.98
x 58.84
x 15.2
/ 38.05
/ 46.14
/ 23.6
x 12.9
x 22
/ 29.44
X 46.15
X 25.14
x 22.85
X 27.69
/ 49.19
x 13
X 21.53
X 20.14
x 14.8
x 25.2
X 19.3
x 13.3
X 51.22
x 17.85
X 15.8
/ 26.7
x 13
X 21
x 15.6

(Continues)
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Bruxer 25(OH)D (ng/ml) (+1.7 ng/ml)
Patient number  Gender, M/F  Age  Non-bruxer  Extreme Severe = Moderate  Mild  Sufficient Insufficient  Deficiency
77 M 31 x 97.3
78 F 22 x 18.98
79 F 20 x 18.2
80 F 33 x 17
81 F 38 x 16.3
82 F 30 x 14.5
83 F 31 x 19.3
84 F 23 x 16.8
85 F 24 X 26.61
86 F 26 x 17
87 F 26 x 222
88 F 29 x 89
89 F 21 x 16.3
90 F 23 x 14.7
91 F 29 x 16.8
92 F 24 x 31.95
93 M 39 x 211
94 M 36 x 18
95 F 29 X 15.5
96 F 29 x 14.2
97 M 27 X 39.49
98 F 28 x 16.8
99 M 38 x 19.1
100 F 38 x 17
TABLE 4 Shows the relationship between 25(OH)D concentration in the serum for the investigated categories
Bruxism
Total Extreme severe Severe Moderate Mild Non-bruxer 25(0OH)D
28 (28.0%) 3(27.2%) 6 (25.0%) 7 (22.5%) 2 (20.0%) 10 (41.7%) Sufficient
29 (29.0%) 4 (36.4%) 4 (16.7%) 6 (19.4%) 5 (50.0%) 10 (41.7%) Insufficient
43 (43.0%) 4 (36.4%) 14 (58.3%) 18 (58.1%) 3 (30.0%) 4 (16.6%) Deficient
100 (100.0%) 11 (11.0%) 24 (24.0%) 31 (31.0%) 10 (10.0%) 24 (24.0%) Total

Abbreviation: 25(OH)D, 25-hydroxyvitamin D.

D intake from many resources, mainly through skin exposure to solar
ultraviolet (UV) B radiation or from different nutrition resources
(Zittermann, 2017).

In addition, it is important to highlight that the levels of vitamin D
synthesis after sunlight exposure are strongly influenced by many
different factors, including skin pigmentation, use of sunscreen,

latitude, season, and age. On the other hand, the contribution of diet
intake and supplementation to serum 25(OH)D levels appear non-
linear behavior and can also be influenced by several factors, in-
cluding baseline levels of 25(OH)D, body mass index and percentage
of body fat, age, and calcium intake, among others (Mazahery & Von
Hurst, 2015).
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TABLE 5 Exhibits the descriptive statistical analysis for 25(OH)D levels in connection with bruxism
Mean accuracy (95%) 25(0OH)D
Maximum Minimum Highest value Lower value SD Mean n Bruxism
39.85 25.90 95.90 16.51 16.52 32.88 24 Non-bruxer
31.29 18.59 46.15 15.80 8.87 24.94 10 Mild
33.32 19.06 97.30 10.78 19.44 26.19 31 Moderate
34.44 16.69 110.00 10.50 21.02 25.57 24 Severe
47.28 14.66 89.00 10.29 24.28 30.97 11 Extreme severe
Abbreviation: 25(0OH)D, 25-hydroxyvitamin D.
TABLE 6 P values for Spearman's correlation coefficient test
Bruxism
r Assignment Relationship p value n Correlation coefficient 25(0OH)D
Weak Positive Yes .039 100 0.207 Measured values
Weak Positive Yes .007 100 0.268 Classifications

Abbreviation: 25(0OH)D, 25-hydroxyvitamin D.

It should be noted that the above reasons may interfere with the
interpretation of the different concentrations of 25(OH)D in the in-
dividuals in the investigated samples, but in our study, we measured
the current individual's 25(OH)D blood concentrations despite the
influencing factors taking into consideration the exclusion guidelines.

Vitamin D deficiency is prevalent throughout the world. It is
estimated that over 50% of the world's population has low vitamin D
levels (i.e., serum levels of 25(0OH)D <30ng/ml or 75nmol/L)
(Wimalawansa et al., 2018). Our recorded observation is consistent
with the international results standard that the vitamin D deficiency
which was about 43% of the total investigated samples reported in
our study.

In the past decade, vitamin D has been actually focusing on the
keen interest because beyond these known roles data from ecological
and observational studies have shown associations between serum
25(0OH)D concentrations (usually used as a proxy for an individual's
vitamin D status) and psychological status of individuals (Casseb
et al., 2019).

Thus majority of the clinical literature that deals with the possible
role of vitamin D in psychological disorders established an inverse
association between serum 25(OH)D levels and depressive symp-
toms as well as anxiety disorder (Han et al, 2018; Sherchand
et al., 2018). Some studies, however, failed to find significant asso-
ciations (Michaélsson et al., 2018; Sahin Can et al., 2017).

In contrast, some researchers propose a hypothesis that sleep
disorders have become epidemic because of widespread vitamin D
deficiency due to the association between brain regions of sleep-
awake regulation with vitamin D target neurons in the diencephalon,
while several brainstem nuclei suggest direct central effects of vita-
min D on sleep (Gominak & Stumpf, 2012).

Bruxism is a repeated jaw-muscle activity characterized by

clenching or grinding of the teeth and/or by bracing or thrusting of

the mandible. It can occur during sleep (sleep bruxism) or during
wakefulness (awake bruxism) (Lobbezoo et al., 2013).

Lobbezoo et al. proposed a bruxism grading system to assign a
specific assessment to it, which would lead to valid results. Three
diagnostic levels (probable, possible, and definite) were proposed.

The probability is based on self-reports only and the possibility of
bruxism depends on self-reports and clinical examination. Instru-
mental approaches (polysomnography for sleep bruxism and elec-
tromyography for awake bruxism) are added to definite the diagnosis
(Lobbezoo et al., 2013).

Our study relied on determining the possibility of bruxism
through self-reports (questionnaire) and clinical examination only due
to the lack of instrumental approaches at Damascus University.

Bruxism etiology is multifactorial; therefore, the psycho-
emotional is considered one of the most important etiological factors
(Singh et al., 2015). Recently, Manfredini et al. (2015) also pointed out
that the main cause of this parafunction which is leading to a sleep
disorder, explained by the arousal.

It should be pointed here that the International Classification of
Sleep Disorder (ICSD-R) states that 85-90% of the general popula-
tion grind their teeth to a degree at some point during their life,
although only 5% will develop a clinical condition (American Academy
of Sleep Medicine, 2001). In our study, the results are pointed out
that the majority of patients with bruxism are distributed in the
medium to severe levels. It should be also noted that the results of
very severe dental grinding were determined and seen only by female
patients and no extreme severe cases of bruxism were observed in
male patients. These results can be explained by the fact that the
number of female patients was 66, which is higher than male pa-
tients. In addition to that the results of the questionnaire used
showed higher values of bruxism levels when there was a case of

sleep bruxism (SB) and awake bruxism (AB) together in individuals, as
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the number of signs and symptoms recorded in the questionnaire
increased. The interpretation of this may be related to the (AB) with
females is more popular than males, while the (SB) affects both males
and females with similar percentage (Macedo et al., 2007; Shetty
et al,, 2010).

According to the physiopathology of bruxism, several studies
have highlighted the existence of a central administration in the
mechanism of bruxism episodes. Taking the presence of a neurolo-
gical mechanism in psychological factors and sleep stability for both
bruxism etiology and 25(OH)D concentrations, due to the spread of
vitamin D receptors (VDR) in multiple areas of the central nervous
system, may lead to obtaining an investigation about the possible role
of serum 25-hydroxyvitamin D levels in reducing or exacerbating
bruxism levels.

It is widely accepted that bruxism has multifactorial etiology, and
the interferences of these factors in individuals may make it more dif-
ficult to measure and identify them specifically (Demjaha et al., 2019).

Despite the individual psychological state study or poly-
somnography (PSG) studies, the current reported research was con-
ducted to measure the levels of 25(OH)D that has a potential role in
the psychological state and the stability of sleep of the individuals,
which, on the other hand, has a participation in the occurrence of
bruxism. The results showed that there is a relationship between the

levels of bruxism and levels of 25(OH)D concentration in the blood.

5 | CONCLUSION

Within the limitations of the current study, it can be concluded that
25(0OH) D concentrations have a possible association with bruxism

level variation.
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