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Abstract 
Recently, bruxism became the center of attention for the etiological research 
of non-carious cervical lesions (NCCLs). The present study aims to investi-
gate the presence and types of NCCLs associated with bruxism. Retrospective 
keywords search of the clinical notes of all patient charts in axiUm™ was per-
formed using the terms “bruxism”, “attrition”, “abrasion”, “erosion”, and “ab-
fraction”. All bruxer patients 18 years and older who presented to the UNLV 
School of Dental Medicine (01/01/2014 to 09/30/2018) with the complete 
record were included. To determine the statistical analysis implications, the 
chi-square test was used. Commonest types of NCCL associated with bruxism 
were attrition and abfraction. Five hundred seventeen cases had multifactorial 
lesions. Anterior maxillary teeth followed by mandibular anterior were the 
most affected teeth. Abfraction lesions were mainly sighted in maxillary pre-
molars, followed by maxillary canines. Within the limitation of the present 
investigation, it was concluded that attrition and abfraction were highly asso-
ciated with bruxism. 
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1. Introduction 

Several kinds of oral parafunctional habits can affect the oral system; this in-
cludes bruxism. The prevalence of bruxism varies greatly from 5% to greater 
than 90% [1]. The public awareness of bruxism is low and usually, bruxism is 
generally under-reported [2]. Bruxism can cause periodontal tissue destruction. 
However, the relationship between bruxism and tooth loss is not clear. Increased 
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masticatory muscle activity has been thought to cause occlusal overloads, thus 
causing clinical complications for teeth [3]. Masticatory muscles can produce a 
wide range of biting forces (up to 400 - 1100 N) [4]. 

Bruxism is the act of grinding or clenching one’s teeth during non-functional 
movements and can lead to heavy occlusal stresses resulting in loss of tooth 
structure [5]. It has been thought to be a significant factor in the development of 
non-carious cervical lesions. Research has shown that a higher number of 
non-carious cervical lesions can be found in patients that exhibit bruxism habits. 
These habits include lateral excursion, centric relation prematurity, or a combi-
nation of both [6]. Non-carious cervical lesion (NCCLs) is defined as the loss of 
tooth tissue in the cervical region with a nonbacterial etiology [7]. NCCLs are 
not related to dental caries as it is the loss of tooth structure at the cementoena-
mel junction. As the population ages, tooth wear is becoming of great impor-
tance in the dental profession as the number and size of the lesions increase with 
age [8]. These lesions are a direct result of the duration, location, frequency, and 
magnitude of occlusal contact. If not corrected or restored improperly, these le-
sions could be susceptible to caries infection/lesions. The causative agents of 
non-carious cervical lesions are erosion, abrasion, abfraction, and attrition. 

Several hypotheses about the etiology of NCCLs have been published, includ-
ing acid erosion, tooth brushing, and traumatic occlusion [8]. Several Cross- 
sectional studies showed that horizontal brushing technique [9], high frequency 
of tooth brushing [9] [10], and high pressure of tooth brushing [11], increase the 
risk of the NCCLs. In a multivariate analysis, a recently conducted retrospective 
case-control study showed that protrusive interferences, bruxism, age, and the 
presence of attrition were risk factors for the development of NCCLs [12]. The 
purpose of the present study was to investigate the appearance and the type of 
NCCLs associated with bruxism. 

2. Methods 

The Biomedical Institutional Review Board of the University of Nevada, Las Ve-
gas, exempted this study (IRB no. 1246056-1). A retrospective keyword search of 
the clinical notes of all patient charts in axiUm™ was performed using the search 
terms “bruxism”, “attrition”, “abrasion”, “erosion”, and “abfraction” to identify 
the number of cases that were documented with bruxism and non-carious cer-
vical lesions. The selection procedure included patients who are 18 years and 
older who presented to the UNLV School of Dental Medicine from January 2014 
to September 2018. Also, patients who presented with one or more of the search 
terms (bruxism, attrition, abrasion, erosion, and abfraction) were included, 
which resulted in a total of 5080 patient cases. Exclusion criteria included pa-
tients with: incomplete charts, no radiographic images or clinical photos, locked 
or deactivated charts, UNLV demographic only, and non-bruxer stating patients. 
After applying all exclusion criteria, the final sample size was 597 patients 
(Figure 1). To determine the statistical analysis implications, the chi-square test 
was used using graph pad Quik Calcs.  
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Figure 1. Descriptive data collection flowchart.  

3. Results 

Results showed that 59.6% of patients were females; 54 - 62 years were the high-
est age range (Table 1). The reported single type of NCCL was 34.7%; while 
65.3% presented with multifactorial NCCL lesions (Figure 2). Attrition and ab-
fraction were the most common type of non-carious cervical lesions associated 
with bruxism (P < 0.001) (Figure 2). Five hundred and seventeen cases had pre-
sented with attrition which was the most significant reported lesion (P < 0.001) 
(Figure 2).  

The most commonly affected teeth for attrition were the mandibular anterior 
(48%) followed by maxillary anterior teeth (38%) (Figure 3).  

Two hundred and seventy-nine cases presented with abfraction as the NCCLs 
which was statistically significant when compared with other NCCLs (P < 0.001) 
(Figure 2). Abfraction lesions were mainly observed in mandibular premolars 
(30%) followed by maxillary premolars (24%) (Figure 4).  

4. Discussion 

Limited cross-sectional studies report the level of the association between the 
risk factors and the presence of NCCLs by the logistic regression odds ratio, 
some of the mentioned risk factors were bruxism, age and tooth brushing-related 
factors [11] [13] [14].  

A correlation between self-reported bruxism and NCCLs was reported in 
some research [15] [16]. Several studies indicated that bruxers have a higher in-
cidence of non-carious cervical lesions than non-bruxers [17] [18]. The present 
investigation further supports that a significant contributing factor to the forma-
tion of non-carious cervical lesions is bruxism.  

The present results indicated that 65% of the sample cases had multifactorial 
NCCLs, which comes into agreement with previous research, which stated that it 
is usually recognized that NCCLs have a multifactorial etiology [11] [12] [19]. 
Tooth flexure is thought to be caused by abnormal occlusal loading forces, which 
will result in tensile and compressive forces in the cervical region of the tooth 
[18]. Micro-fractures in the crystalline structure of the enamel and dentin as a 
result of the tooth flexure makes the tooth susceptible to NCCLs [20].  

Retrospective search keyword:
Abfraction, Abrasion, Attrition, Bruxism, and 

Erosion

5080 patients

597 patients Reported 
bruxism cases with reported 

NCCL

Exclusion criteria included:
Incomplete charts, no 

radiographic images or clinical 
photos.
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Table 1. Sociodemographic characteristics of analyzed participants. 

 Variables Percentage 

Gender 
Male 241 (40.4%) 

Female 356 (59.6%) 

Age groups 

18 - 26 10 (1.6%) 

27 - 35 54 (9.1%) 

36 - 44 117 (19.6%) 

45 - 53 107 (17.9%) 

54 - 62 121 (20.3%) 

63 - 71 115 (19.2%) 

72 - 80 60 (10.1%) 

81+ 13 (2.2%) 

 

 
Figure 2. Distribution of the patients according to the type of NCCLs. 

 

 
Figure 3. Distribution of attrition according to the type of tooth.  
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Figure 4. Distribution of abfraction according to the type of tooth.  

 

Bruxism is a parafunctional activity that will be the reason for the develop-
ment of non-physiological attrition and abfraction [21]. Results of the present 
investigation revealed that attrition was the most significant type of NCCLs fol-
lowed by abfraction. Attrition is defined as the loss of tooth substance caused by 
tooth-to-tooth contact, so although it is mainly seen on the occlusal or incisal 
surfaces, attrition can also occur interproximal as the lateral movement of teeth 
produces broader interproximal contacts over time [22]. In most cases, bruxers 
often tend to brux in an anterior/ posterior direction or a lateral direction. If 
they tend to brux anterior/posteriorly marked matching wear facets are often 
seen on the anterior teeth [23]. Jonsgar et al. found that self-reported and part-
ner-reported sleep bruxism was more common among individuals with attri-
tional teeth wear [24]. Several studies related bruxism as the primary source of 
tooth wear and are associated with an excessive occlusal force that will lead to 
the development of abfraction [25] [26].  

In 2013, Antonelli et al. showed that during the parafunction, the occlusal 
load could reach 102 kg, and the total dental contact time for a bruxer ranges 
from 30 min to 3 h per day. Excessive occlusal loads promote tensions in the 
cervical region of the tooth, causing non-carious cervical lesions [27].  

By having the ability and knowledge to identify bruxism habits, dental care 
providers can help prevent the development of non-carious cervical lesions by 
patient education and early intervention, such as the use of an occlusal guard.  

5. Conclusion 

Within the limitation of the present investigation, it was concluded that attrition 
and abfraction were highly associated with bruxism.  
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