
Introduction
Orodental health is a major factor determining the quality 
of life in human society. Also, certain lifestyle habits can 
severely affect the onset and development of different 
dental defects.1-3 Among these, non-carious cervical 
lesions (NCCLs) of teeth are a clinical condition that is 
closely linked to lifestyle patterns, habitual behaviors, and 
parafunctions.4-7 In fact, NCCLs are not caused by bacterial 
invasion or dental caries; rather, they are defined as saucer- 
or wedge-shaped loss of tooth structure in the cervical area 
near the cementoenamel junction (CEJ).8-10 These lesions 
are quite prevalent in dental observations, and some 
studies report them as the second leading cause of tooth 
restoration in permanent dentitions.11 Moreover, some 
NCCLs are discovered during routine clinical examinations, 
even when patients are unaware of their existence.4 In 
either case, NCCLs should be carefully monitored in the 
population because they can cause hypersensitivity, plaque 
accumulation, tooth fractures, and aesthetic concerns.12 
Therefore, NCCLs have emerged as a major concern in 
dental public health, and understanding their etiology is 
critical.3,13,14 Although several studies have been conducted 

to evaluate various risk factors for NCCLs, there are still 
controversial approaches in this subject.3-6 In particular, 
some evidence has shown that modern lifestyle patterns may 
elevate stress levels, depressants, changes in sleep patterns, 
long hours of media exposure, and even bruxism.7,15-21 All 
of these factors could affect the onset of NCCLs22‒25 but this 
is currently in doubt.

NCCLs are an irreversible loss of tooth structure, and 
identifying potential risk factors is important for preventing 
this tooth morbidity in society; this concern is especially 
relevant when new reports claim the prevalence of NCCLs 
in adults is as high as 85% in some instances.26 This 
growing prevalence may support the impact of modern 
lifestyles on the occurrence of NCCL. For instance, stress-
induced bruxism has been introduced as a reflection of 
the 21st century in human society.27 Furthermore, most 
of the literature agrees that bruxism is one of the primary 
indicators that can contribute to the development of 
NCCLs.14 So, it could be concluded that modern lifestyle 
patterns would lead to this exacerbated prevalence of NCCL. 
However, other habitual factors associated with modern 
living, such as increased consumption of antidepressants, 
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prolonged screen time, and altered sleep patterns, have 
been less investigated in NCCL research.

Therefore, because of the lack of available data, the aim of 
the current study is to explore the prevalence and possible 
risk factors of NCCLs, with a focus on variables associated 
with modern lifestyles in human society.

Methods
This cross-sectional descriptive study was completely 
adjusted according to previous research28-30 and Helsinki 
guidelines for human investigations; it was approved by the 
local ethics committee (1404.001.IR.SHAHED.REC), and 
all patients signed informed consent before participating 
in the study.

Sample Size Calculation
Based on the systematic review by Teixeira et al.1 the 
overall prevalence of NCCL was 46.7%. Considering the 
confidence level as 95% (α = 0.05) and the margin of error 
as 0.05, the sample size was obtained as 450 patients by the 
following formula:

n = z2pq/d2

To ensure random sampling, these 450 patients were 
selected from 10 different dental clinics in five geographic 
areas of the city (north, south, east, west, and central part 
of the city).

Inclusion and Exclusion Criteria
The subjects were enrolled in the study among regular 
dental attendees between 15 and 89 years old. Inclusion 
criteria included the ability to understand and read the 
questionnaire, good health, and at least four eligible 
unrestored teeth.5

The study excluded patients with full-arch porcelain/
composite laminate veneers, full-mouth fixed/removable 
prostheses, full-coverage restorations on any of the four 
minimum present teeth, trismus, or those unable to 
complete the questionnaire due to mental or physical 
disability.5

Before starting the work, the procedures were fully 
explained to the patient, and the patient’s consent to 
enter the study was obtained.26 Since the study was not 
interventional, patients did not receive any instructions 
regarding eating and drinking restrictions.

Calibration of the Examiner
Two examiners who performed the clinical assessments 
were calibrated by reviewing 15 NCCL patients who 
attended the clinic (Operative Dentistry Department, 
Shahed Dental School, Tehran, Iran) over two working 
days.31 If the clinicians disagreed with each other, the 
case was examined by the third dentist, who was more 
experienced, and the NCCL diagnosis was confirmed or 
rejected while it was discussed with the others.32 After that, 
at least 10 patients were evaluated by both examiners, and 
an inter-evaluator reliability of 0.9 on Cohen’s Kappa 

was obtained.

Clinical Examination
For the clinical examination, conducted in the morning 
(8‒12 am), the participants were seated in a dental chair 
under an examination light. Cotton rolls were used for 
isolation, and the teeth were carefully examined using a 
sterile mirror and dental probe, as outlined in the WHO 
Oral Health Survey basic method (2016).32 The existence 
of NCCLs on each tooth was recorded on a dental chart. In 
more detail, the isolated teeth underwent visual and tactile 
examinations. Macroscopically, loss of tooth structure at 
the cervical third (that may extend to the mid or occlusal 
third in severe cases) of the buccal surface was recorded 
as NCCL, while hard, mineralized tissue was felt on tactile 
examination, or a sclerotic appearance (yellowish/brown 
color, manifested as shiny or glassy).31 Carious lesions 
were excluded because they showed visible cavitation, 
demineralized soft tissue, or a rough texture.33

Questionnaire
Prior to the study, a researcher designed a questionnaire 
consisting of six demographic questions and eight questions 
on habits34 according to available documentation.5,6,22,35,36 
The validity and reliability of this questionnaire were 
investigated in the first step.37 The content validity index 
(CVI) was 0.88 when it was reviewed by a panel of experts in 
the Department of Restorative Dentistry, and the interclass 
correlation coefficient (ICC) was 0.85 after three weeks 
(reliability) when the questionnaire was filled by a sample 
population consisting of 20 people.37

After completing the clinical examination and recording 
existing NCCL on the dental chart, the patient was asked 
to fill in the questionnaire while the dentist supervised 
the process and helped as needed. The questionnaire had 
two distinct parts. First, the demographic information 
included gender, age, education level (illiterate, below 
diploma, diploma, bachelor’s degree, master’s degree, 
doctorate), occupation (unemployed, housewife, employee, 
retired, self-employed), and income (below or more than 
200 million IRR, categorized as low or high income, 
respectively). The second part of the questionnaire 
addressed potential indicators of NCCL development 
such as oral hygiene regime (toothbrushing force with 
was grouped as forceful or normal), medical conditions 
(gastroesophageal reflux, frequent stomachache that 
leads to nausea, and using anti-depressant drugs), diet 
(intake of acidic foods and beverages which was ranked 
in three groups including < 1, 1-4, or ≥ 5 days in a week), 
parafunctional habits (tooth clenching/bruxism that was 
just recorded as self reprting), and lifestyle pattern (time of 
going to bed at night, sleeping duration, and screen time) 
(Supplementary File).

Statistical Analysis
The data were statistically analyzed using independent 
t-test, chi-squared test, Mann-Whitney U test, and logistic 
regression analysis (α = 0.05).
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Table 1. Number of teeth containing NCCL in the studied population

Number of teeth with NCCL Frequency Percentage

1.00 18 14.3

2.00 30 23.8

3.00 7 5.6

4.00 25 19.8

5.00 7 5.6

6.00 16 12.7

7.00 3 2.4

8.00 4 3.2

9.00 3 2.4

10.00 6 4.8

12.00 1 .8

14.00 3 2.4

15.00 1 .8

18.00 1 .8

21.00 1 .8

Total 126 100.0

Table 2. The association between demographic variables and NCLL

Variable
With Lesion Without lesion P value

Mean (SD) Mean (SD)

Age 40.33 (13.75) 37.35 (14.52) 0.047*

Sex

Number (%) Number (%)

0.906**Male 56 (44.4) 146 (45.1)

Female 70 (55.6) 178 (54.9)

Occupation

Unemployed 22 (17.5) 88 (27.2)

0.149**

Housewife 35 (27.8) 68 (21.0)

Employee 22 (17.5) 46 (14.2)

Retired 2 (1.6) 10 (3.1)

Self-employed 45 (35.7) 112 (34.6)

Education level

Illiterate 2 (1.6) 9 (2.8)

0.602**

Below diploma 17 (13.5) 48 (14.8)

Diploma 49 (38.9) 110 (34.0)

Bachelor’s degree 37 (29.4) 84 (25.9)

Master’s degree 14 (11.1) 42 (13.0)

Doctorate 7 (5.6) 31 (9.6)

Income
High 47 (37.3) 94 (29.0)

0.089**
Low 79 (62.7) 230 (71.0)

*Independent t-est
**Pearson’s chi-squared test

Results
Our results showed that 126 of 450 participants had NCCL. 
Hence, the NCCL prevalence was 28% in our population.
The mean number of affected teeth in each person was 
4.5. As shown in Table 1, only a few participants had 
generalized NCCLs (over 14 lesions), but most had 1 to 
6 affected teeth.

Table 2 shows the association between demographic 
variables and NCCL. Based on the results, participants 
with NCCL had a significantly higher mean age (P = 0.047). 
However, gender, occupation, education level, and income 
did not significantly affect the prevalence of NCCL 

(P > 0.05).
Table 3 shows the relationship between influencing 

factors and NCCLs. Based on the results, acidic food/
beverage intake, screen time, sleep duration, bedtime, and 
gastroesophageal reflux/nausea did not significantly affect 
NCCL prevalence (P > 0.05). Meanwhile, three factors, 
antidepressant drug use, brushing force, and bruxism, 
significantly affected the occurrence of NCCLs (P = 0.0001, 
0.0001, and 0.0001).

Logistic Regression
Our backward logistic regression showed that age, 
antidepressant use, brushing force, and bruxism could be 
considered predictive factors in NCCLs (P = 0.016, 0.009, 
0.001, and 0.0001, respectively).

In more detail, for each additional year of age, the odds 
of NCCL increased by 2% (OR = 1.02).

Also, using antidepressant drugs, heavier brushing 
force, and bruxism increased the OR to 2.2, 2.3, and 2.6, 
respectively.

Discussion
The primary conclusion of this study was the significant 
correlation between age, the use of antidepressant 
medications, increased brushing force, and bruxism and 
the occurrence of NCCL, which aligns with numerous 
previous reports.3,8,14,24,38

One of the most interesting findings of our research 
is the increased odds of NCCL associated with using 
antidepressant medications. These types of drugs are 
unfortunately prevalent in contemporary society,17,18 and 
their side effects dictate careful monitoring by dentists.25 
Nevertheless, there is very sparse available data on this 
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subject and, to the best of our knowledge, there is no current 
literature that explains the relationship between these drugs 
and NCCL occurrence. Meanwhile, these medications are 
often prescribed to patients with depression who frequently 
have TMJ disorders or clenching in conjunction with their 
depression.7,15 Furthermore, xerostomia is a main side effect 
when antidepressants are consumed.16,23 On the other hand, 
it has been documented that NCCLs are more frequently 
observed in patients with xerostomia.14 Consequently, 
xerostomia and variations in occlusal loading may be 
considered as two potential mechanisms that explain the 
increased incidence of NCCLs in individuals who use 
antidepressants. This finding in our study is noteworthy, 
and we strongly recommend further research on this 
topic to explore the relationship between antidepressant 
medications and NCCLs.

We found an NCCL prevalence of 28%. Although this 
prevalence is lower than other reports,1,3,6,14 it remains 
a considerable public health issue and underscores the 
significance of these lesions, given their high prevalence, 
highlighting the need to investigate risk factors and 
prevention. For example, our results suggest that brushing 
techniques focusing on applied force should be better 
taught in society. Similarly, other researchers also argued 
for more NCCLs in heavy brushing.6 Another preventive 
strategy could be considered using a nightguard in bruxers 

because several reports like ours documented bruxism as 
a significant risk factor for NCCLs.4,5 In fact, both heavy 
brushing force and bruxism are important preventable 
factors that most studies agree significantly impact NCCL 
occurrence.14

Moreover, in line with numerous prior studies,3,8,38 we 
also observed that NCCL occurrence increases with age. 
This phenomenon may be explained by changes in tooth 
microstructure in the elderly, which become more brittle 
due to increased sclerosis, making teeth more likely to 
fracture under occlusal loads.8,38 Additionally, cumulative 
occlusal stress over many years contributes to a higher 
incidence of NCCLs in older patients.3 In this regard, 
Omosebi et al. reported age as a significant risk indicator 
for NCCL and found a moderate positive correlation 
between age and lesion depth, as well as sclerotic degree.31 
Their findings confirm the hypothesis that age affects 
tooth structure, leading to NCCL. Omosebi et al. had a 
broad age inclusion criterion ranging from 18 to 60 years,31 
which closely aligns with our specified range. Within this 
range, dentin microstructure would undoubtedly vary 
from youth to older age. Interestingly, Fontelle et al, with 
a considerably narrower spectrum of 18- to 40-year-old 
patients, also reported a significant association between 
age > 30 and NCCL.3 Therefore, it is again confirmed that 
as patients pass each decade of life, they should be more 

Table 3. The relationship between influencing factors and NCLL

Variable
With lesion Without lesion

P value*
Number (%) Number (%)

Acidic food/beverage intake

5 days or more 27 (21.4) 45 (13.9)

0.1471 to 4 days 65 (51.6) 184 (56.8)

Less than 1 day 34 (27.0) 95 (29.3)

Screen time

No use 3 (2.4) 5 (1.5)

0.628

Less than 1 hour 11 (8.7) 44 (13.6)

1 to 2 hours 18 (14.3) 41 (12.7)

2 to 3 hours 21 (16.7) 65 (20.1)

3 to 4 hours 25 (19.8) 55 (17.0)

More than 4 hours 48 (38.1) 114 (35.2)

Sleeping duration,

Less than 7 hours 44 (34.9) 118 (36.4)

0.271

7 to 8 hours 53 (42.1) 158 (48.8)

8 to 9 hours 20 (15.9) 29 (9.0)

9 to 10 hours 3 (2.4) 6 (1.9)

More than 10 hours 6 (4.8) 13 (4.0)

Time of sleeping at night
Early 72 (57.1) 199 (61.4)

0.405
Late 54 (42.9) 125 (38.6)

Gastroesophageal reflux/nausea
Without reflux 96 (76.2) 265 (81.8)

0.181
With reflux 30 (23.8) 59 (18.2)

Using antidepressant drugs
Not on medication 98 (77.8) 293 (90.4)

0.0001
On medication 28 (22.2) 31 (9.6)

Brushing force
Normal 81 (64.3) 271 (83.6)

0.0001
Forceful 45 (35.7) 53 (16.4)

Bruxism
Without bruxism 86 (68.3) 281 (86.7)

0.0001
With bruxism 40 (31.7) 43 (13.3)

*Pearson’s chi-squared test
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monitored and receive preventive care for possible NCCL, 
while dentists should be more aware of it during routine 
oral examinations.

According to our results, gender had no significant effect 
on NCCL occurrence, which is in accordance with some 
studies3 but in contrast with some others.31 Omosebi et 
al. reported more NCCLs in males and explained this by 
a more powerful muscular structure leading to heavier 
brushing habits in males, as well as heavier occlusal force. 
They also reported that male subjects preferred coarser 
brush bristles than females.31 We strongly suggest more 
investigation on this subject in future studies.

However, the consumption of acidic foods and beverages 
did not significantly influence the occurrence of NCCLs in 
our research. This finding is quite controversial with most 
previous studies5,6,8,14 and should be investigated further 
prior to making a definitive statement. Yet, we believe 
earlier documentation indicating a higher incidence of 
NCCLs due to increased acidic consumption is more valid 
than our findings. It is possible that this observation was 
not adequately addressed in our questionnaire. In fact, a 
frequently acidic environment can dissolve tooth mineral 
content, which can lead to lesions.5,6,8,14 Therefore, we think 
our study had limitations and lacked adequate analysis of 
acidic consumption. We strongly suggest more detailed 
evaluation of this phenomenon in future studies.

Overwhelmingly, the most important strength and 
novelty of our study was investigating the impact of using 
antidepressant drugs on NCCL occurrence because these 
medications are increasingly used in society. Whilst their 
side effects on salivary secretion have been frequently 
stated,16,23 their role in NCCLs has not been investigated.

Meanwhile, the most important limitation of our study 
was our sample size. A larger study population would 
better represent society. Therefore, we strongly suggest 
a larger sample size in future studies. Also, we did not 
observe a relationship between expected longer screen 
time or changes in sleep hours and NCCL. We think this 
observation may reflect a limitation of our questionnaire. 
Because these may not be adequately captured, we strongly 
suggest surveying these two phenomena in future studies. 
In fact, people with longer screen time or abnormal sleep 
hours are expected to have more NCCLs because both 
habits can affect the body, for example by elevating stress 
levels.19,20 Excessive stress usually leads to bruxism and 
changes in occlusal forces7,15,20 that could increase the 
chance of NCCL, as discussed earlier.4,5 Furthermore, long 
screen time and shifting sleep hours have been documented 
to influence caries risk.22 Therefore, we strongly suggest 
more comprehensive studies exploring their effect on 
NCCL because modern lifestyle has strongly changed these 
two habits.19,20

Conclusion
Under the limitations of the current study, we concluded 
that some demographic (age) and behavioral (heavy 
brushing) and medical conditions (bruxism and using 
antidepressant drugs) could increase the odds of NCCL. 

However, we did not observe any relationship between 
NCCL and the other factors investigated.
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