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Introduction
	 Bruxism has two different circadian manifestations. Awake Brux-
ism (AB) is a daytime parafunctional habit, while Sleep Bruxism (SB) 
is considered a sleep behavior [1], that can affect oral health, depend-
ing on its severity [2]. The SB is a masticatory muscle activity during 
sleep that is characterized as rhythmic (phasic) or non-rhythmic (ton-
ic), and it is not considered a movement disorder or a sleep disorder 
in otherwise healthy individuals [3], but a sign of a health condition 
in some individuals (e.g. obstructive sleep apnea, sleep disorders, gas-
tro-esophageal reflux) [2,4-6].

	 Regarding the consequences of SB, they include tooth surface 
wear, recurrent restorative fractures and even pulp exposure [1,7], 
masticatory muscles pain or fatigue and temporomandibular disorders 
[8], parent apprehension about teeth creak in by child during sleep, 
implications in oral health-related quality of life related to causal 
factors [9] like obstructive sleep apnea, sleep disorders, snoring and 
gastro-esophageal reflux [2,4-6,9].

	 The prevalence of SB in children is very variable, ranging from 
3.5 to 46% [10,11]. This variance may be attributed to fact that the di-
agnosis of SB in children is still challenging, once it is predominantly 
accessed through parental report [12]. Although polysomnography is 
the current reference standard for diagnosing SB, it has some disad-
vantages, such as high cost and technical difficulties when used in 
children [13]. Other validated methods such as physical examination 
and/or questionnaires are often used [14]. However, it is important 
to consider that signs of tooth wear can be related to past episodes of 
bruxism, as if they were scar not necessarily indicating its occurrence 
in the present time.

	 The SB has no gender prediction [10], but psychosocial factors, in 
particular anxiety and stress, were often associated with in children 
[15]. Common events in a child’s life, such as the birth of a sibling, 
introduction to school life and school change, for example, can lead to 
anxiety or fear and, as a result, trigger episodes of SB [16]. Children 
who have a night sleep period smaller than 8 hours are more likely 
to develop SB, as well as chronic rhinitis, asthma, amygdala hyper-
trophy, adenoid hypertrophy, obstructive sleep apnea, sleep disorders 
and snoring [2,4-6,9]. Gastroesophageal reflux is also mentioned as 
an etiological factor, although the physiological mechanism of this 
stimulus is not yet fully understood [6,17].

	 Although Sari and Sonmez [18] and Behr [19] demonstrate a 
relationship between bruxism and occlusal factors, there is greater 
and strong scientific evidence that this association cannot be proven 
[7,10,20-23]. Regarding the association between oral habits and SB, 
the literature presents few and divergent studies [9,10,24], but always 
recognizing the relationship of the child’s anxiety with the SB.
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Abstract
Purpose: to verify the prevalence of Sleep Bruxism (SB) in children 
in the last 3 decades and to verify the possible association of this 
condition with type of delivery, breastfeeding period, oral habits and 
gender.

Materials and methods: A 30-year cohort composed of the dental 
records of 600 children who were 12-23 months old at their first den-
tal appointment and who were followed up to 12 years of age (200 
followed since 1981, Group 1; 200 followed since 1991, Group 2; 
and 200 followed since 2001, Group 3) was analytically and quanti-
tatively evaluated. Random sample calculation was performed with 
95% confidence, a maximum error of 2.95% and a ratio of 50%.

Results: The prevalence of SB in children was 13%, 16.5% and 
20.5% in the 80s, 90s and 2000s respectively. There was no associ-
ation between SB and type of delivery, breastfeeding period longer 
than 1 year, oral habits and gender.

Conclusion: The prevalence of sleep bruxism in children has in-
creased in the last three decades. Type of delivery, breastfeeding 

period, oral habits and gender has no association with the occur-
rence of SB.

Keywords: Breastfeeding; Childhood sleep bruxism; Delivery; Fin-
ger sucking; Obstetric; Sleep bruxism
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	 We did not find until the search period (December 2019) studies 
verifying the association of SB with type of delivery and breastfee-
ding period.

	 This Practice-based Research aimed to verify if there was an asso-
ciation between SB in children and the type of delivery, breastfeeding 
period, oral habits and gender. Besides checking if the prevalence of 
SB in children has increased in the last 3 decades.

Materials and methods
	 Before data collection, this study received approval from the local 
Human Research Ethics Committee. A convenience sample of 600 
patients was defined to compose 3 groups of 200 children: Group 1 
children who had their first dentist visit in the early 1980s, Group 2 
in the early 1990s, and Group 3 in the early 2000s. Inclusion criteria 
were: Age between 12 and 23 months of life during the first dentist 
visit, first dentist visit performed in the early years of the decade and 
child followed until 12 years old. A total of 1,323 dental records of 
children were analyzed. 771 records from children whose first dental 
visit occurred between 12 and 23 months of age were included (271 in 
Group1, 258 in Group 2 and 242 in Group 3) and 552 records of chil-
dren in which the first visit occurred at different ages were excluded. 
Exclusion criteria were: Children with neuropsychomotor alterations 
reported at the first anamnesis or diagnosed later were excluded, as 
well as incomplete or illegible records, children who abandoned fol-
low-up before 12 years old, and children attending another pediatric 
dentist during the follow-up period (71 in Group 1, 58 in Group 2 and 
42 in Group 3). All children were followed for 11 years by the same 
professional, who was a specialist and professor of pediatric dentistry, 
in a private practice in the city of Vitória, ES, Brazil.

	 The sample was verified by ratio error and the expected maximum 
error was 2.96%. The error was verified by calculating the sample size 
for proportion estimators, considering the 95% confidence level and 
50% ratio, which maximizes the variability and results in the highest 
possible value for the sample. The correction factor for finite popula-
tion was used.

	 Statistical analysis was done by descriptive analysis of the research 
data. The logistic regression test was applied to verify the association 
between SB e the factors investigate. The significance level was 5% 
with a 95% confidence interval. Statistical analyses were performed 
on the SPSS Statistics version IMB 21 (SPSS Inc, Chicago, USA).

	 In the first visit the data collected includes the type of birth of the 
child, breastfeeding period and presence of oral habits. Information 
was given about the rational use of sugar, preferably at predetermined 
feeding times, oral hygiene instructions and information to parents 
about SB expression and its consequences. During this first visit, a 
liability term was provided for parents ensuring that, if the child re-
turned at every 6 months for preventive visits, in the case of carious 
lesions, the dental professional would perform the treatment without 
financial costs for the family [25].

	 After the first dental visit, follow-up visits were scheduled by 
sending letters for periodic clinical evaluations at every six months. 
When the child did not show up, two additional letters were sent, at 
seven months after the last visit and at 11 months after the last visit 
[25]. At each recall visit parents were asked about oral habits and 
about the occurrence of SB in the child. Clinically, the presence of 
dental wear was evaluated; however, the diagnosis of SB was made 
only when confirmed by parents’ report about children teeth grinding 
at night.

Results

	 The mean age of children at the first office visit was 20.4, 19 and 
17.1 months in Groups 1, 2 and 3respectively. There were 307 boys 
and 293 girls with 106 and 94, 103 and 97 and 98 and 102 boys and 
girls in Groups 1, 2 and 3respectively.Intervals between sessions of 
up to 8 months or less were observed in 41 children (20.5%) in Group 
1, 78 (39%) in Group 2 and 92 (46%) in Group 3. A maximum inter-
val between sessions of approximately 9 to 12 months was observed 
in 123 children (61.5%) in Group 1, 93 (46.5%) in Group 2, and 74 
(37%) in Group 3. A period exceeding 12 months between sessions 
was observed in 36 children (18%) in Group 1, 29 (14.5%) in Group 
2 and 34 (17%) in Group 3.

	 Of the 600 children included in the study, 100 (16.6%) were di-
agnosed with SB, (46 boys and 54 girls). Of the 200 children in each 
group, 26 children (13%) were diagnosed with SB in Group 1, 33 
(16.5%) in Group 2 and 41 (20.5%) in Group 3. Of the children ob-
served with bruxism, 30 of them were diagnosed in the first to fourth 
year of life, 55 from the fifth to the eighth year and 15 from the ninth 
to the twelfth year (Table 1).

	 About the type of delivery, in Group 1 91 (45.5%) children were 
born by caesarean section and 108 (54%) through normal delivery, 
and one did not obtain information (adoption), in Group 2 113 (56). 
5%) through cesarean section and 87 (48.5%) through normal de-
livery and in Group 3 171 (85.5%) through cesarean section and 29 
(14.5%) through normal delivery.

	 The average period of breastfeeding was 6.76 months in Group 
1, 7.09 months in Group 2 and 7.7 months in Group 3. Of the total 
sample, 18 children were not breastfed, 100 received breastfeeding 
from 1 to 3 months, 197 from 4 to 6 months, 219 from 7 to 12 months, 
61 from 13 to 24 months and 5 children were breastfed for over 25 
months.

	 Of the 600 children in the study, 99 had persistent oral habits (pac-
ifier and / or finger) after 4 years of age, 29 children in Group 1, 35 in 
Group 2 and 35 in Group 3.

	 The logistic regression test with a 5% significance level showed 
no statistically significant association between SB occurrence and 
breastfeeding period longer than 1 year (Table 2). The logistic re-
gression test demonstrated that the type of delivery was not a risk 
factor for the occurrence of SB (Table 3). The logistic regression test 
showed that the presence of oral habits has no association with the 
occurrence of SB (Table 4). There was no gender predisposition with 
the occurrence of SB (Table 5).

Chil-
dren-
with 
SB

Male Female

Diagnosed 
from the first 

to fourth 
year age

Diagnosed 
from the fifth 

to eighth 
year age

Diagnosed 
from the 
ninth to 
twelfth 

year age

Gruop 1 26 13 13 4 12 10

Gruop 2 33 17 16 9 22 2

Gruop 3 41 16 25 17 21 3

Total 100 46 54 30 55 15

Table 1: Prevalence and age of SB diagnosis in 600 children.
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Discussion
	 A search of the available literature indicates that this appears to be 
the first 30-year historical cohort study investigating the prevalence of 
SB in children and investigating the association between SB and type 
of delivery and breastfeeding period.

	 In this study, we consider the diagnosis of SB only when con-
firmed by the parents report. The use of electromyographic for this 
diagnosis was not available in the 1980s; in addition to the high costs 
in the following decades limit its use [13]. Even considering the fol-
low-up of the child from the first year of life to 12 years, the diagnosis 
was not made exclusively by signs of tooth wear, as these may be 
related to other causes.

	 We verify in this study the increase of SB in children in the last 
3 decades, this factor may be related to the increase in children’s life 
rhythm, additional out-of-school activities and even greater demand 
for school performance, as suggested by Serra et al [26] and Castro-
florio et al [5] who also found an association of high levels of respon-
sibility by children. Additional factor considered is the increase in 
pollution in large centers, with studies relating a greater number of  

respiratory problems in the population, such as amygdala hypertrophy 
and adenoid hypertrophy, especially in children.

	 The results not show prediction by gender, corroborating other 
published studies [10,27]. Although we have not found other studies 
relating the occurrence of SB with type of delivery and breastfeeding 
period, our results show the absence of this relationship. Results that 
were expected because the literature demonstrates that SB is related 
to central changes: Such as psychological factors related to fear and 
anxiety of the child [9,15] and as changes in oxygen saturation during 
the sleep caused by obstructive sleep apnea [28,29].

	 Our results do not show association between oral habits and SB 
corroborating with Soares-Silva [9,24] who demonstrates no relation-
ship about SB and finger or pacifier sucking, while Gonçalves et al 
[10] related that onicofagy was related to SB in children but it is much 
more related to the child’s anxiety component than to the local stimu-
lus, as discussed in the previous paragraph.

Conclusion
	 The prevalence of sleep bruxism in children was 13%, 16.5% and 
20.5% in the 80s, 90s and 2000s respectively. There was no asso-
ciation between SB and type of delivery, breastfeeding period, oral 
habits and gender.

References
1.	 McKee JA, Banik SS, Boyer MJ, Hamad NM, Lawson JH, et al. (2003) 

Human arteries engineered in vitro. EMBO Rep 4: 633–638.

2.	 Chang S, Song S, Lee J, Yoon J, Park J, et al. (2014) Phenotypic Modula-
tion of Primary Vascular Smooth Muscle Cells by Short-Term Culture on 
Micropatterned Substrate. PLoS ONE 9: e88089.

3.	 Buehrer BM, Cheatham B (2013) Isolation and Characterization of Human 
Adipose-Derived Stem Cells for Use in Tissue Engineering. Methods Mol 
Biol 1001: 1-11.

4.	 Wang A, Tang Z, Li X, Jiang Y, Tsou DA, et al. (2011) Derivation of 
smooth muscle cells with neural crest origin from human induced pluripo-
tent stem cells. Cells Tissues Organs 195: 5-14.

5.	 Wang C, Yin S, Cen L, Liu Q, Liu W, et al. (2010) Differentiation of ad-
ipose-derived stem cells into contractile smooth muscle cells induced by 
transforming growth factor-beta1 and bone morphogenetic protein-4. Tis-
sue Eng. Part A 16: 1201-1213.

6.	 Kim MR, Jeon ES, Kim YM, Lee JS, Kim JH (2009) Thromboxane a(2) 
induces differentiation of human mesenchymal stem cells to smooth mus-
cle-like cells. Stem Cells 27: 191-199.

7.	 Elçin AE, Parmaksiz M, Dogan A, Seker S, Durkut S, et al. (2017) Dif-
ferential gene expression profiling of human adipose stem cells differenti-
ating into smooth muscle-like cells by TGFβ1/BMP4. Exp Cell Res Mar 
352: 207-217.

8.	 Bourin P, Bunnell BA, Casteilla L, Dominici M, Katz AJ, et al. (2013) 
Stromal cells from the adipose tissue-derived stromal vascular fraction and 
culture expanded adipose tissue-derived stromal/stem cells: a joint state-
ment of the International Federation for Adipose Therapeutics and Science 
(IFATS) and the International Society for Cellular Therapy (ISCT). Cyto-
therapy 15: 641-648.

9.	 Zuk PA, ZhuM, Ashjian P, De Ugarte DA, Huang JI, et al. (2002) Human 
adipose tissue is a source of multipotent stem cells. Mol Biol Cell 13: 
4279-4295.

10.	Houtgraaf JH, den Dekker WK, van Dalen BM, Springeling T, de Jong 
R, et al. (2012) First experience in humans using adipose tissue-derived 
regenerative cells in the treatment of patients with ST-segment elevation 
myocardial infarction. J Am Coll Cardiol 59: 539-540.

Table 2: Logistic regression model to verify the association between SB 
occurrence and breastfeeding period.

Table 3: Logistic regression model to verify the association between SB 
occurrence and type of delivery.

Table 4: Logistic regression model to verify the association between SB 
occurrence and oral habits.

Table 5: Logistic regression model to verify the association between SB 
occurrence and gender.

p value OR
95.0% confidence interval for OR

Inferior limit Upper limit

Breastfeeding period 
longer than 1 year

0.312 1.022 0.980 1.066

OR. OddsRatio.

Pseudo-R² = 0.004.

p value OR
95.0% confidence interval for OR

Inferior limit Upper limit

Type of delivery 
(Caesarean)

0.729 0.927 0.601 1.428

OR. OddsRatio.

Pseudo-R² = 0.004.

p value OR
95.0% confidence interval for OR

Inferior limit Upper limit

Presence of oral habits 0.194 1.368 0.852 2.195

OR. Odds Ratio.

Pseudo-R² = 0.005.

p value OR
95.0% confidence interval for OR

Inferior limit Upper limit

Gender (Male) 0.239 0.776 0.509 1.184

OR. OddsRatio.

Pseudo-R² = 0.005.

http://doi.org/10.24966/NCP-878X/100086
https://pubmed.ncbi.nlm.nih.gov/12776184/
https://pubmed.ncbi.nlm.nih.gov/12776184/
https://pubmed.ncbi.nlm.nih.gov/24505388/
https://pubmed.ncbi.nlm.nih.gov/24505388/
https://pubmed.ncbi.nlm.nih.gov/24505388/
https://pubmed.ncbi.nlm.nih.gov/23494415/
https://pubmed.ncbi.nlm.nih.gov/23494415/
https://pubmed.ncbi.nlm.nih.gov/23494415/
https://pubmed.ncbi.nlm.nih.gov/19895205/
https://pubmed.ncbi.nlm.nih.gov/19895205/
https://pubmed.ncbi.nlm.nih.gov/19895205/
https://pubmed.ncbi.nlm.nih.gov/19895205/
https://pubmed.ncbi.nlm.nih.gov/18845763/
https://pubmed.ncbi.nlm.nih.gov/18845763/
https://pubmed.ncbi.nlm.nih.gov/18845763/
https://pubmed.ncbi.nlm.nih.gov/28185836/
https://pubmed.ncbi.nlm.nih.gov/28185836/
https://pubmed.ncbi.nlm.nih.gov/28185836/
https://pubmed.ncbi.nlm.nih.gov/28185836/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/23570660/
https://pubmed.ncbi.nlm.nih.gov/12475952/
https://pubmed.ncbi.nlm.nih.gov/12475952/
https://pubmed.ncbi.nlm.nih.gov/12475952/
https://pubmed.ncbi.nlm.nih.gov/22281257/
https://pubmed.ncbi.nlm.nih.gov/22281257/
https://pubmed.ncbi.nlm.nih.gov/22281257/
https://pubmed.ncbi.nlm.nih.gov/22281257/


Citation: Rédua RB, Rédua PCB, Lira AO (2021) Prevalence of Sleep Bruxism in Brazilian children and association with type of delivery, breastfeeding period and 
oral habits with follow-up in 3 decades. J Neonatol Clin Pediatr 8: 086.

• Page 4 of 5 •

J Neonatol Clin Pediatr ISSN: 2378-878X, Open Access Journal
DOI: 10.24966/NCP-878X/100086

Volume 8 • Issue 2 • 100086

11.	Henry TD, Pepine CJ, Lambert CR, Traverse JH, Schatz R, et al. (2017) 
The Athena trials: Autologous adipose-derived regenerative cells for re-
fractory chronic myocardial ischemia with left ventricular dysfunction. 
Catheter Cardiovasc Interv 89: 169-177.

12.	Travnickova M, Pajorova J, Zarubova J, Krocilova N, Molitor M, et al. 
(2020) The Influence of Negative Pressure and of the Harvesting Site on 
the Characteristics of Human Adipose Tissue-Derived Stromal Cells from 
Lipoaspirates. Stem Cells Int 2020: 1016231.

13.	Gimble J, Guilak F (2003) Adipose-derived adult stem cells: isolation, 
characterization, and differentiation potential. Cytotherapy 5: 362-369.

14.	Fraser JK, Wulur I, Alfonso Z, Hedrick MH (2006) Fat tissue: an under-
appreciated source of stem cells for biotechnology. Trends Biotechno 24: 
150-154.

15.	Silva FJ, Holt DJ, Vargas V, Yockman J, Boudina S, et al. (2014) Meta-
bolically Active Human Brown Adipose Tissue Derived Stem Cells. Stem 
Cells 32: 572-581.

16.	Si Z, Wang X, Sun C, Kang Y, Xu J, et al. (2019) Adipose-derived stem 
cells: Sources, potency, and implications for regenerative therapies. 
Biomed Pharmacother 114: 108765.

17.	Tsekouras A, Mantas D, Tsilimigras ID, Moris D, Kontos M, et al. (2017) 
Comparison of the Viability and Yield of Adipose-Derived Stem Cells 
(ASCs) from Different Donor Areas. In Vivo 31: 1229-1234.

18.	Owens GK, Kumar MS, Wamhoff BR (2004) Molecular regulation of 
vascular smooth muscle cell differentiation in development and disease. 
Physiol Rev 84: 767-801.

19.	Fisher SA (2010) Vascular smooth muscle phenotypic diversity and func-
tion. Physiol Genomics 42: 169-187.

20.	Helms F, Lau S, Klingenberg M, Aper T, Haverich A, et al. (2020) Com-
plete Myogenic Differentiation of Adipogenic Stem Cells Requires Both 
Biochemical and Mechanical Stimulation. Ann Biomed Eng 48: 913-926.

21.	Webb RC (2003) Smooth muscle contraction and relaxation. Adv Physiol 
Educ 27(1-4): 201-206.

22.	Zhou R, Zhu L, Fu S, Qian Y, Wang D, et al. (2016) Small Diameter Blood 
Vessels Bioengineered From Human Adipose-derived Stem Cells. Sci Rep 
6: 35422.

23.	Ngo P, Ramalingam P, Phillips JA, Furuta GT (2006) Collagen gel contrac-
tion assay. Methods Mol Biol 341: 103-109.

24.	Yogi A, Rukhlova M, Charlebois C, Tian G, Stanimirovic DB, et al. (2021) 
Differentiation of Adipose-Derived Stem Cells into Vascular Smooth Mus-
cle Cells for Tissue Engineering Applications. Biomedicines Jul 9: 797.

25.	Zhang X, Simmons CA, Santerre JP (2018) Alterations of ME-
K1/2-ERK1/2, IFNγ and Smad2/3 associated Signalling pathways during 
cryopreservation of ASCs affect their differentiation towards VSMC-like 
cells. Stem Cell Res 32: 115-125.

26.	Heydarkhan-Hagvall S, Schenke-Layland K, Yang JQ, Heydarkhan S, Xu 
Y, et al. (2008) Human adipose stem cells: a potential cell source for car-
diovascular tissue engineering. Cells Tissues Organs 187: 263-274.

27.	Rodríguez LV, Alfonso Z, Zhang R, Leung J, Wu B (2006) Clonogenic 
multipotent stem cells in human adipose tissue differentiate into functional 
smooth muscle cells. Proc Natl Acad Sci U S A 103:12167-12172.

28.	Jeon ES, Moon HJ, Lee MJ, Song HY, Kim YM, et al. (2006) Sphingo-
sylphosphorylcholine induces differentiation of human mesenchymal stem 
cells into smooth-muscle-like cells through a TGF-beta-dependent mecha-
nism. J Cell Sci 119(Pt 23): 4994-5005.

29.	Kim YM, Jeon ES, Kim MR, Jho SK, Ryu SW, et al. (2008) Angiotensin 
II-induced differentiation of adipose tissue-derived mesenchymal stem 
cells to smooth muscle-like cells. Int J Biochem Cell Biol 40: 2482-2491.

30.	Kim YM, Jeon ES, Kim MR, Lee JS, Kim JH (2008) Bradykinin-induced 
expression of alpha-smooth muscle actin in human mesenchymal stem 
cells. Cell Signal 20: 1882-1889.

31.	Mack CP (2011) Signaling mechanisms that regulate smooth muscle cell 
differentiation. Arterioscler Thromb Vasc Biol 31: 1495-1505.

32.	Chen R, Dean D (2017) Mechanical properties of stem cells from differ-
ent sources during vascular smooth muscle cell differentiation. Mol Cell 
Biomech 14: 153-169.

33.	Travnickova M, Kasalkova NS, Sedlar A, Molitor M, Musilkova J, et al. 
(2021) Differentiation of adipose tissue-derived stem cells towards vascu-
lar smooth muscle cells on modified poly(L-lactide) foils. Biomed Mater 
16: 025016.

34.	Low EL, Baker AH, Bradshaw AC (2019) TGFβ, smooth muscle cells and 
coronary artery disease: a review. Cell Signal 53: 90-101.

35.	Tsai S, Hollenbeck ST, Ryer EJ, Edlin R, Yamanouchi D, et al. (2009) 
TGF-beta through Smad3 signaling stimulates vascular smooth mus-
cle cell proliferation and neointimal formation. Am J Physiol Heart Circ 
Physiol 297: H540-H549.

36.	Yang P, Troncone L, Augur ZM, Kim SSJ, McNeil ME, et al. (2020) The 
role of bone morphogenetic protein signaling in vascular calcification. 
Bone 141:115542.

37.	Wang C, Cen L, Yin S, Liu Q, Liu W, et al. (2010) A small diameter elastic 
blood vessel wall prepared under pulsatile conditions from polyglycolic 
acid mesh and smooth muscle cells differentiated from adipose-derived 
stem cells. Biomaterials 31: 621-630.

38.	Lee MJ, Kim MY, Heo SC, Kwon YW, Kim YM, et al. (2012) Macro-
phages regulate smooth muscle differentiation of mesenchymal stem 
cells via a prostaglandin F₂α-mediated paracrine mechanism. Arterioscler 
Thromb Vasc Biol 32: 2733-2740.

39.	Liguori GR, Zhou Q, Liguori TTA, Barros GG, Kühn PT, et al. (2019) 
Directional Topography Influences Adipose Mesenchymal Stromal Cell 
Plasticity: Prospects for Tissue Engineering and Fibrosis. Stem Cells Int 
2019: 5387850.

40.	Abolhasani S, Rajabibazl M, Khani MM, Parandakh A, Hoseinpoor R 
(2020) The cooperative effects of micro-grooved topography and TGF-β1 
on the vascular smooth muscle cell contractile protein expression of the 
mesenchymal stem cells. Differentiation 115: 22-29.

41.	Parandakh A, Anbarlou A, Tafazzoli-Shadpour M, Ardeshirylajimi A, 
Khani MM (2019) Substrate topography interacts with substrate stiffness 
and culture time to regulate mechanical properties and smooth muscle dif-
ferentiation of mesenchymal stem cells. Colloids Surf B Biointerfaces 173: 
194-201.

42.	Park JS, Chu JS, Tsou AD, Diop R, Tang Z, et al. (2011) The effect of ma-
trix stiffness on the differentiation of mesenchymal stem cells in response 
to TGF-β. Biomaterials 32: 3921-3930.

43.	Teo BK, Wong ST, Lim CK, Kung TY, Yap CH, et al. (2013) Nanotopogra-
phy modulates mechanotransduction of stem cells and induces differentia-
tion through focal adhesion kinase. ACS Nano 7: 4785-4798.

44.	Xing F, Li L, Zhou C, Long C, Wu L, et al (2019) Regulation and Direct-
ing Stem Cell Fate by Tissue Engineering Functional Microenvironments: 
Scaffold Physical and Chemical Cues. Stem Cells Int 2019: 2180925.

45.	Qi YX, Han Y, Jiang ZL (2018) Mechanobiology and Vascular Remodel-
ing: From Membrane to Nucleus. Adv Exp Med Biol 1097: 69-82.

46.	Rashidi N, Tafazzoli-Shadpour M, Haghighipour N, Khani MM (2018) 
Morphology and contractile gene expression of adipose-derived mes-
enchymal stem cells in response to short-term cyclic uniaxial strain and 
TGF-β1. Biomed Tech (Berl) 63: 317-326.

http://doi.org/10.24966/NCP-878X/100086
https://pubmed.ncbi.nlm.nih.gov/27148802/
https://pubmed.ncbi.nlm.nih.gov/27148802/
https://pubmed.ncbi.nlm.nih.gov/27148802/
https://pubmed.ncbi.nlm.nih.gov/27148802/
https://www.hindawi.com/journals/sci/2020/1016231/
https://www.hindawi.com/journals/sci/2020/1016231/
https://www.hindawi.com/journals/sci/2020/1016231/
https://www.hindawi.com/journals/sci/2020/1016231/
https://pubmed.ncbi.nlm.nih.gov/14578098/
https://pubmed.ncbi.nlm.nih.gov/14578098/
https://pubmed.ncbi.nlm.nih.gov/16488036/
https://pubmed.ncbi.nlm.nih.gov/16488036/
https://pubmed.ncbi.nlm.nih.gov/16488036/
https://pubmed.ncbi.nlm.nih.gov/24420906/
https://pubmed.ncbi.nlm.nih.gov/24420906/
https://pubmed.ncbi.nlm.nih.gov/24420906/
https://pubmed.ncbi.nlm.nih.gov/30921703/
https://pubmed.ncbi.nlm.nih.gov/30921703/
https://pubmed.ncbi.nlm.nih.gov/30921703/
https://pubmed.ncbi.nlm.nih.gov/29102952/
https://pubmed.ncbi.nlm.nih.gov/29102952/
https://pubmed.ncbi.nlm.nih.gov/29102952/
https://pubmed.ncbi.nlm.nih.gov/15269336/
https://pubmed.ncbi.nlm.nih.gov/15269336/
https://pubmed.ncbi.nlm.nih.gov/15269336/
https://pubmed.ncbi.nlm.nih.gov/20736412/
https://pubmed.ncbi.nlm.nih.gov/20736412/
https://pubmed.ncbi.nlm.nih.gov/30815762/
https://pubmed.ncbi.nlm.nih.gov/30815762/
https://pubmed.ncbi.nlm.nih.gov/30815762/
https://www.nature.com/articles/srep35422
https://www.nature.com/articles/srep35422
https://www.nature.com/articles/srep35422
https://pubmed.ncbi.nlm.nih.gov/16799192/
https://pubmed.ncbi.nlm.nih.gov/16799192/
https://www.mdpi.com/2227-9059/9/7/797
https://www.mdpi.com/2227-9059/9/7/797
https://www.mdpi.com/2227-9059/9/7/797
https://pubmed.ncbi.nlm.nih.gov/30273905/
https://pubmed.ncbi.nlm.nih.gov/30273905/
https://pubmed.ncbi.nlm.nih.gov/30273905/
https://pubmed.ncbi.nlm.nih.gov/30273905/
https://pubmed.ncbi.nlm.nih.gov/18196894/
https://pubmed.ncbi.nlm.nih.gov/18196894/
https://pubmed.ncbi.nlm.nih.gov/18196894/
https://pubmed.ncbi.nlm.nih.gov/16880387/
https://pubmed.ncbi.nlm.nih.gov/16880387/
https://pubmed.ncbi.nlm.nih.gov/16880387/
https://pubmed.ncbi.nlm.nih.gov/17105765/
https://pubmed.ncbi.nlm.nih.gov/17105765/
https://pubmed.ncbi.nlm.nih.gov/17105765/
https://pubmed.ncbi.nlm.nih.gov/17105765/
https://pubmed.ncbi.nlm.nih.gov/18571460/
https://pubmed.ncbi.nlm.nih.gov/18571460/
https://pubmed.ncbi.nlm.nih.gov/18571460/
https://pubmed.ncbi.nlm.nih.gov/18655827/
https://pubmed.ncbi.nlm.nih.gov/18655827/
https://pubmed.ncbi.nlm.nih.gov/18655827/
https://pubmed.ncbi.nlm.nih.gov/21677292/
https://pubmed.ncbi.nlm.nih.gov/21677292/
https://pubmed.ncbi.nlm.nih.gov/30686947/
https://pubmed.ncbi.nlm.nih.gov/30686947/
https://pubmed.ncbi.nlm.nih.gov/30686947/
https://pubmed.ncbi.nlm.nih.gov/33599213/
https://pubmed.ncbi.nlm.nih.gov/33599213/
https://pubmed.ncbi.nlm.nih.gov/33599213/
https://pubmed.ncbi.nlm.nih.gov/33599213/
https://pubmed.ncbi.nlm.nih.gov/30227237/
https://pubmed.ncbi.nlm.nih.gov/30227237/
https://pubmed.ncbi.nlm.nih.gov/19525370/
https://pubmed.ncbi.nlm.nih.gov/19525370/
https://pubmed.ncbi.nlm.nih.gov/19525370/
https://pubmed.ncbi.nlm.nih.gov/19525370/
https://pubmed.ncbi.nlm.nih.gov/32736145/
https://pubmed.ncbi.nlm.nih.gov/32736145/
https://pubmed.ncbi.nlm.nih.gov/32736145/
https://pubmed.ncbi.nlm.nih.gov/19819545/
https://pubmed.ncbi.nlm.nih.gov/19819545/
https://pubmed.ncbi.nlm.nih.gov/19819545/
https://pubmed.ncbi.nlm.nih.gov/19819545/
https://pubmed.ncbi.nlm.nih.gov/22962328/
https://pubmed.ncbi.nlm.nih.gov/22962328/
https://pubmed.ncbi.nlm.nih.gov/22962328/
https://pubmed.ncbi.nlm.nih.gov/22962328/
https://www.hindawi.com/journals/sci/2019/5387850/
https://www.hindawi.com/journals/sci/2019/5387850/
https://www.hindawi.com/journals/sci/2019/5387850/
https://www.hindawi.com/journals/sci/2019/5387850/
https://pubmed.ncbi.nlm.nih.gov/32784008/
https://pubmed.ncbi.nlm.nih.gov/32784008/
https://pubmed.ncbi.nlm.nih.gov/32784008/
https://pubmed.ncbi.nlm.nih.gov/32784008/
https://pubmed.ncbi.nlm.nih.gov/30292932/
https://pubmed.ncbi.nlm.nih.gov/30292932/
https://pubmed.ncbi.nlm.nih.gov/30292932/
https://pubmed.ncbi.nlm.nih.gov/30292932/
https://pubmed.ncbi.nlm.nih.gov/30292932/
https://pubmed.ncbi.nlm.nih.gov/21397942/
https://pubmed.ncbi.nlm.nih.gov/21397942/
https://pubmed.ncbi.nlm.nih.gov/21397942/
https://pubs.acs.org/doi/10.1021/nn304966z
https://pubs.acs.org/doi/10.1021/nn304966z
https://pubs.acs.org/doi/10.1021/nn304966z
https://pubmed.ncbi.nlm.nih.gov/31949436/
https://pubmed.ncbi.nlm.nih.gov/31949436/
https://pubmed.ncbi.nlm.nih.gov/31949436/
https://pubmed.ncbi.nlm.nih.gov/30315540/
https://pubmed.ncbi.nlm.nih.gov/30315540/
https://pubmed.ncbi.nlm.nih.gov/28704177/
https://pubmed.ncbi.nlm.nih.gov/28704177/
https://pubmed.ncbi.nlm.nih.gov/28704177/
https://pubmed.ncbi.nlm.nih.gov/28704177/


Citation: Rédua RB, Rédua PCB, Lira AO (2021) Prevalence of Sleep Bruxism in Brazilian children and association with type of delivery, breastfeeding period and 
oral habits with follow-up in 3 decades. J Neonatol Clin Pediatr 8: 086.

• Page 5 of 5 •

J Neonatol Clin Pediatr ISSN: 2378-878X, Open Access Journal
DOI: 10.24966/NCP-878X/100086

Volume 8 • Issue 2 • 100086

47.	Rabbani M, Tafazzoli-Shadpour M, Shokrgozar MA, Janmaleki M, Tey-
moori M (2017) Cyclic Stretch Effects on Adipose-Derived Stem Cell 
Stiffness, Morphology and Smooth Muscle Cell Gene Expression. Tissue 
Eng Regen Med 14: 279-286.

48.	Lau S, Klingenberg M, Mrugalla A, Helms F, Sedding D, et al. (2019) 
Biochemical Myogenic Differentiation of Adipogenic Stem Cells Is Donor 
Dependent and Requires Sound Characterization. Tissue Eng Part A 25: 
936-948.

http://doi.org/10.24966/NCP-878X/100086
https://pubmed.ncbi.nlm.nih.gov/30603484/
https://pubmed.ncbi.nlm.nih.gov/30603484/
https://pubmed.ncbi.nlm.nih.gov/30603484/
https://pubmed.ncbi.nlm.nih.gov/30603484/
https://pubmed.ncbi.nlm.nih.gov/30648499/
https://pubmed.ncbi.nlm.nih.gov/30648499/
https://pubmed.ncbi.nlm.nih.gov/30648499/
https://pubmed.ncbi.nlm.nih.gov/30648499/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 
Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

info@heraldsopenaccess.us
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

