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COMPARISON OF TOOTHBRUSH-RELATED CERVICAL DENTAL
ABRASION BETWEEN LEFT- AND RIGHT-HANDED INDIVIDUAL

'FARAH MUSHTAQ, 2MANZOOR AHMED

ABSTRACT

Objective: To compare toothbrush-related cervical dental abrasion between left- and right handed
individual

Materials and methods: This comparative cross-sectional study was conducted at Rawal General
and dental hospital from January 1, 2023 to October 1, 2023 on 383 individuals selected through
non-probability consecutive sampling. Subjects with an age range from 18 to 60 years, of both genders,
who are Pakistani nationals and seeking dental treatment, were included. Those individuals with
abnormal habits such as smoking, heavy stains, and plaque deposits, non-compliance with brushing,
existing medical conditions, and those unwilling to participate were excluded from the study. The
participants were divided into two groups right and left handed through history. Tooth Wear Index
(TWI). The TWI scores were utilized to diagnose the presence and type of cervical defects, and the
assessment extended to comparisons both between and within different groups. Chi-square test and
student t test was employed to compare tooth wear with brushing between the two groups.

Results: The mean age was 39.23 = 12.01 years, with 45.17% females and 54.83% males. About 16.71%
of participants used their left hand. Among those who brushed with their left hand, 64 (60.94%) ex-
hibited no tooth wear, while 39.06% showed signs of tooth wear. For individuals brushing with their
right hand, 319 (68.34%) had no tooth wear, and 31.66% displayed evidence of tooth wear. The mean
tooth wear scores were 0.86 + 1.22 for left-handed individuals and 0.68 + 0.16 for right-handed indi-
viduals, with no statistically significant difference (p = 0.29). Tooth wear severity analysis revealed no
significant difference (p = 0.43) between left and right-handed individuals across various categories.

Conclusion: Left-handedness was observed in 16%, and there was no significant difference in
tooth-brushing-related abrasion in the cervical area between left and right-handed individuals.
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INTRODUCTION

Dental caries is the most common cause of tooth
loss.! It involves attached Streptococcus mutans to
the tooth surface and attached food debris in the form
of plaque.? The bacteria release acids, leading to the
demineralization of the tooth structure and resulting
in cavities.Dental caries adversely affect oral health of
individual. The impact of caries and plaque on oral hy-
gieneis assessed through indiceslike Decayed, Missing,
and Filled Teeth(DMFT) and Simplified Oral Hygiene
Index(OHI-S), providing insights into both cleanliness
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and caries prevalence.® Protective measures, especially
brushing, not only deter plaque but also reduce caries,
improving overall oral hygiene.*

Cervical tooth wear, or tooth abrasion, involves the
loss of tooth substance at the cementoenamel junction
without carious mechanisms.® This condition varies
in presentation among individuals and may lead to
dentinal hypersensitivity, causing pain. Additionally,
it can pose challenges to maintaining oral hygiene
during tooth-brushing due to alterations in tooth sur-
face characteristics. Addressing cervical tooth wear
is crucial for managing discomfort and preserving
overall oral health through targeted preventive and
therapeutic interventions.® Dentists may recommend
strategies to alleviate dentinal hypersensitivity and
provide guidance on maintaining effective oral hygiene
in the presence of cervical abrasion.”

The effectiveness of brushing is closely tied to motor
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ability, and addressing plaque control in primary den-
tition is challenging due to issues like motivation and
manual dexterity in some children. Emphasis has been
ondifferences between right and left-handed individuals
in dental procedures, highlighting the significance of
motor ability in effective oral care. Recognizing these
factors canlead tomore tailored oral hygiene strategies
for improved dental health.?®

Ozgoz M et al examined the impact of handedness on
tooth-brushing abrasion in 488 participants, dividing
them into left handed and right-handed groups. No
significant differences were found in tooth-brush-
ing habits, plaque index, or gingival index between
the two groups according to Ozgoz Eand few past
studies.?® Oral hygiene practices affect structure of
tooth and leads to cervical abrasion.%!$ Mokhtari et al
investigated handedness as one of the individual char-
acteristics that causes different mental and practical
capabilities including different abilities to perform oral
hygiene instructions. It seems that the right-handed
and left-handed individuals have different ability in
brushing and removing plaque at different areas of
the mouth.They found that there was no significant
relationship between any of the variables with being
left- or right-handed.!%"

Understanding the impact of handedness on dental
abrasion is crucial for personalized oral care. Varia-
tions in biomechanics during tooth brushing, potential
biases in toothbrush design favoring right-handed
individuals, and the need for tailored oral health ed-
ucation highlight the importance of investigating this
relationship. Identifying handedness-related patterns
can inform clinical practices, enhance risk assessment,
and guide future developments in oral care for a more
comprehensive and personalized approach. There is
lack of local literature on this topic.

The objective of present study is to compare tooth brush
related cervical abrasion between right-handed and
left-handed individuals.

METHODOLOGY

This comparative cross-sectional study was con-
ducted at the Out patient diagnosis with a sample size
of 383 individuals selected through non-probability
consecutive sampling technique from January 1,2023 to
October 1, 2023. The sample size was calculated using
openepi at a 95% confidence level and a 5% margin of
error, based on a 47% prevalence of abrasion-associ-
ated lesions in right-handed brushing patients from a
previous study.®

Individuals with an age range from 18 to 60 years, of
both genders, who are Pakistani nationals, seeking
dental treatment and gave consent for the study were
included in the study. Those who lack manual dexter-

ity,having parafunction habits,bruxer patients and
those with motor disabilities were excluded from the
study. The participants were divided into two groups
(left and right-handed) through history.

Examination was done under proper illumination by the
principal investigator at chair side using essential tools
such as an explorer, a periodontal probe, and a mouth
mirror. Oral hygiene was evaluated as good,fair and
poor as well as cervical defects were identified in each
individual with the help of tooth wear index (TWI). The
TWI scores were utilized to diagnose the presence and
type of cervical defects, and the assessment extended to
comparisons both between and within different groups.
The TWI scores were classified into distinct categories:

e A score of 0 denoted no change in contour.
e A score of 1 represented minimal loss of contour.

e A score of 2 indicated a defect of less than 1 mm
in depth.

e A score of 3 signified a defect ranging from 1 to 2
mm in depth.

e A score of 4 identified a defect exceeding 2 mm in
depth, which could include pulp exposure or expo-
sure of secondary dentine.

The scoring processinvolved measuring the depth of the
defect at the cervical tooth area using a Williams-type
periodontal probe. Subsequently, the mean values of
these scores were recorded for each patient.

Data analysis was conducted using SPSS version 22.
Descriptive statistics were computed in terms of mean
and standard deviation for continuous variables, and
frequency with percentages for categorical data. A Chi-
square test was employed to compare tooth wear with
brushing between the two groups (left and right-hand-
ed). Tooth wear score was compared between two groups
using student t test. A significance level of p<0.05 was
considered statistically significant.

RESULTS

Table 1 provides a summary of the distribution of
age, gender, and the handedness of brushing among
the study participants (n= 383). The mean age of the
participants is presented as 39.23 = 12.01. Gender
distribution indicates that 45.17% are female, while
54.83% are male. Regarding handedness during brush-
ing, 16.71% of participants use their left hand, while
the majority (83.29%) use their right hand.

In the overall study, 126 individuals (32.9%) exhibited
some degree of abrasion related to tooth brushing. (Fig1)

Table 2 presents a detailed comparison of tooth wear
between left and right-handed individuals. For individ-
uals who brushed with their left hand (n = 64), 60.94%
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exhibited no tooth wear, while 39.06% showed signs of
tooth wear. Among those who brushed with their right
hand (n = 319), 68.34% had no tooth wear, and 31.66%
had evidence of tooth wear. The mean tooth wear scores
were 0.86 + 1.22 for left-handed individuals and 0.68 =
0.16 for right-handed individuals, with no statistically
significant difference (p = 0.29). Tooth wear severity
analysis showed no significant difference (p=0.43) be-
tween left and right-handed individuals across various
categories (<1mm,>2mm, 1-2mm, minimal, and noloss).

TABLE 1: DISTRIBUTION OF AGE, GENDER AND

HANDED OF BRUSHING
Characteristic N =383
Age 39.23 £ 12.01
Gender
Female 173 (45.17)
Male 210 (54.83)
Side of brushing(handed)

Left 64 (16.71)
Right 319 (83.29)

* Mean = SD; n (%)

200 -

Frequency

100 4 126(32.9%)

present

abs'ent

Brush related abrasion

Fig 1: Frequency of abrasion in overall study

TABLE 2: COMPARISON OF TOOTH WEAR BETWEEN LEFT AND RIGHT HANDED

variable Characteristic Left handed ,N Right handed, N p-value
=64 =319

Absent 39 (60.94) 218 (68.34) 0.32%

Tooth wear
Present 25 (39.06) 101 (31.66)

Tooth wear score mean +=SD 0.86 +1.22 0.68+.16 0.29%%*
<lmm 10 (15.63) 27 (8.46)
>2mm 2(3.13) 12 (3.76)

Tooth wear severity 1-2mm 7(10.94) 27 (8.46) 0.43%
Minimal 6(9.38) 35 (10.97)
No loss 39 (60.94) 218 (68.34)

*chi-square test, **student t test
DISCUSSION

This study was conducted to examine tooth loss at-
tributed to tooth-associated abrasion in both right-hand-
ed and left-handed individuals. The results revealed
no statistically significant difference in the frequency
and severity of tooth-associated abrasion between those
who brush with their right hand and those who brush
with their left hand.

Cervical tooth abrasion is a condition characterized by
the pathological wearing down of teeth, and it can be at-
tributed to arange of contributing factors. Among these
factors areimproper tooth-brushing techniques, the use
of abrasive toothpaste, reliance on hard toothbrushes,

occlusal stress (pressure during biting and chewing),
and non-bacterial chemical dissolution.When individ-
uals engage in insufficient tooth-brushing practices,
the cumulative effect may manifest as both the wear of
tooth surfaces and the recession of the gingival tissue
in the cervical region. Essentially, the combination of
these factors can lead to the gradual deterioration of
teeth and the surrounding gum area, highlighting the
importance of adopting proper oral hygiene practices
to prevent such adverse effects.!!

Consistent tooth-brushing plays a vital role in safe-
guarding against dental and periodontal diseases.!?
Nevertheless, the use of improper brushing techniques
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poses a potential risk to the gingiva, dentine, and
enamel. Effective tooth-brushing hinges on both manual
dexterity and motivation, given its intricate nature
that demands skillful manipulation and proficiency.
Those with inadequate brushing habits may encounter
challenges in attaining optimal oral-hygiene outcomes
due to the intricate nature of the task.Tezel A et al
assessed oral hygiene proficiency in left-handed indi-
viduals known for their skills in drawing, geometry, and
graphics compared to right-handed individuals on 28
participants (12 female, 16 male). Both groups received
oral hygiene education, and initial Silness-Loe (GI)
and Quigley-Hein (PI) scores were recorded. Statistical
revealed no initial difference (p > .05).1®

Our study revealed that a mere 16% of individuals
were left-handed.8 This aligns with a previous study
conducted on the Turkish population, which report-
ed a comparable frequency of left-handedness (8%).
Other international studies have indicated a range of
left-handedness cervical abrasion range 9% to 15% .13-1415

Present study showed that no statistically significant
difference in the frequency and severity of tooth-asso-
ciated abrasion between those who brush with their
right hand and those who brush with their left hand.
A previous study conducted by Ozgoz et al, on Turkish
population is also found to be in agreement with present
study 8 Other studies have also reported that there is
no significant difference in non-carious tooth loss be-
tween left-handed and right-handed individuals.5%15:16

Limitations of this study include potential sample
selection bias from non-probability consecutive sam-
pling, demographicrepresentation confined to a specific
healthcare facility, and exclusion criterialimiting diver-
sity. The subjective nature of TWI scoring introduces
subjectivity, and the controlled dental examination
setting may not fully reflect real-world conditions. The
study's single-center focus may impact external validity.

CONCLUSION

Based on the study findings, it can be concluded
that ,there was no significant difference in tooth-brush-
ing-related abrasion in the cervical area between left
and right-handed individuals.
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