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Abstract 

Introduction: One of the major factors affecting 

dentists’ manual dexterity is their sitting position while 

performing dental procedures. The training patterns in 

dentistry schools are mostly established in accordance to 

right-handed (RH) students. The present pilot study 

aimed to compare the RH and left-handed (LH) students 

in terms of their performance in restorative cavity 

preparation while operating from both right-side and left-

side positions. Methods: A total of 24 students, 

comprising of 12 RH and 12 LH students, were enrolled. 

The selected students were to prepare a mesio-occlusal 

cavity on acrylic maxillary, mandibular, right and left 

first molars. Their performance was rated by three dental 

specialists based on predetermined indices for ideal 

Class-II restorative preparation. Parametric statistical 

tests, including paired-sample t-test and independent t-

test, were used to compare the students' performance. 

Results: Based on the results, RH students exhibited 

significantly better performance on their ideal side. The 

LH students' performance was better on their ideal side 

and this difference in performance was significant only 

while preparing the mandibular molars (P<0.05). The 

difference in the performance of the LH students on their 

ideal and non-ideal sides was less than that of the RH 

ones. A comparison of the mean scores of the RH and LH 

students in the two right-side and left-side positions 

showed no statistically significant difference. 

Conclusion: There was no difference between the LH 

and RH students' skills in restorative preparation in their 

ideal posture. The LH students showed considerable 

improvement in their performance when working on their 

ideal posture.  
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Introduction 

The majority of individuals usually prefer on preforming 

their routine tasks with the same hand and are typically 

homogenous in terms of personal hand preference patters 

(1). The dissimilar function of the brain hemispheres 

results in one dominating the other, the most important 

representation of which is the issue of right-handedness 

and left-handedness (2). Approximately 12% of males 

and 10% of females around the world are left-handed 

(LH) (3). Studies have indicated that the overall 

performance of LH individuals improves from the left 

side, and the best performance for these individuals is 

indeed the performance based on their nature (4). LH 

individuals are always pressured to overcome the 

existing shortcomings while working in environments 

that are designed for right-handedness.  

In the field of dentistry, the position of the patient and 

dentist are crucial to a creating a comfortable experience 

for both. Adopting the best working position , along with 

an appropriate body posture, reduces physical pressure, 

fatigue, and the chances of musculoskeletal disorders (5). 

Additionally, the treatment outcomes are evidently 

influenced by the dentist's posture and manual dexterity 

(6). The majority of dental units, training, and practice 

patterns are suitable for right-handed (RH) students in 

dentistry schools; therefore, the RH professors might fail 
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to achieve a proper perception of LH students' 

performance conditions during dentistry practice, which 

would afflict the training and performance of such 

students (7).  

A review study showed that left-handedness of oral and 

maxillofacial surgery residents can result in higher 

anxiety for the operator and the instructor, and that the 

surgical instruments are not adapted for LH individuals; 

therefore, it is necessary to modify the instruments or 

provide special training courses for  LH students (8). The 

results of another study showed that 85.7% of LH dental 

students feel extremely uncomfortable while working 

from the right side (9).  

The findings of previously conducted studies reveal a 

higher prevalence of neck and shoulder pain among LH 

dental students, compared to RH ones; this was attributed 

to their inappropriate right-sided position while 

providing dental care (10, 11). The challenges dental 

students routinely face were investigated through a 

questionnaire; 84.5% of the LH students pointed out the 

lack of facilities, equipment, and training for such 

students  (7). In another study, LH students were not as 

capable as their RH counterparts in terms of completing 

subgingival scaling, except for the scaling the facial and 

mesial surfaces of teeth (12). RH and LH dentists have 

been previously compared in terms of their performance 

quality in scaling and root planning and RH dentists were 

able to demonstrate more satisfactory results. 

Considering that both groups used the same right-sided 

dental chairs, consequently the necessity for revising the 

design of the units used for LH dentists were emphasized 

(12).  

Although a fewer percentage of dental students turn out 

to be LH,  however ameliorating the performance of LH 

dentists is feasible through implementing only a few 

simple and low-cost modifications that can significantly 

enhance these students' ability to learn and provide dental 

care.  In a questionnaire study regarding the challenges 

and hardships of  LH students in dentistry, students 

reported a greater difficulty in conducting procedures on 

dental phantom heads from right-side positions, during 

their pre-clinic courses (13).  

Our literature review revealed a lack of published data 

focusing on comparing RH and LH students' 

performance in restorative cavity preparation. Therefore, 

the present study sought to compare LH and RH students 

in terms of their performance in restorative cavity 

preparation in both right-side and left-side positions.  

 

Materials and Methods  

This pilot study was conducted on voluntary dental 

students who were completing their final year of study 

Mashhad School of Dentistry, Mashhad University of 

Medical Sciences, Mashhad, Iran, in 2018. A total of 24 

samples were selected using a purposive non-randomized 

sampling method and divided into two equal groups of 

RH and LH. The participants were standardized in terms 

of gender, age, and grade point average. The protocol of 

this study was approved by the Research and Ethics 

Committee of Mashhad University of Medical Sciences 

(IR.mus.sd.REC.1395.922009) 

All subjects participated in three sessions of Class-II 

cavity preparation on acrylic first molars on the arcs 

embedded in the restorative phantom head. The students 

performed final cavity preparation on a phantom head 

that was connected to the dental units. They prepared the 

mesio-occlusal cavities on the right and left maxillary 

first molars from 1 and 9 o'clock positions and on the 

right and left mandibular first molars from 9 and 3 o'clock 

positions. The cavity preparation time given to the 

students was 15 min for each tooth, and all students 

completed the procedure within this time frame. Two 

restorative specialists and a pedodontist, all of whom 

were blind regarding the students’ handedness and their 

working position, rated the prepared cavities based on the 

predetermined principles for Class II cavity preparations. 

Checklist 1 represents the assessment of the RH and LH 

students' clinical skills in cavity preparations in the 

present study.  

The collected data were subjected to statistical analysis 

using SPSS 16 

(Inc., Chicago, IL). In this study, Kolmogorov-Smirnov 

test was used to evaluate data in terms of distribution 

normality, which indicated a normal distribution for all 

indices. The students' performance in Class II cavity 

preparation on the molars was compared using 

parametric statistical tests, including paired-sample t-test 

and independent t-test. A P-value of < 0.05 was 

considered statistically significant. 

Results 

The present pilot study was conducted on a total of 24 

senior dental students from Mashhad University of 

Medical Sciences with a mean age of 24 years and 7 

months (age range of 24.11 to 23.3 years). These students 

were divided into two groups of RH and LH, 12 students 

per group. Each group included 3 females and 9 males. 

Tables I and II present the mean scores of the RH and LH 

students sorted based on the prepared tooth and the right 

and left positions, respectively. 
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Table I: Comparison of RH students' scores on the right and left side using paired-sample t-test (max score=100) 

Tooth  Mean score on right side Mean score on left side Comparison  

First right upper molar 72.3±6.7 60.7±5.4 P*=0.001 

First left upper molar 73.7±8.8 56.8±10 P*=0.001 

First right lower molar 79.5±7.4 67.5±7.5 P*<0.0001 

First left lower molar 73.8±8.8 63.5±12 P*=0.001 

*Statistically significant at P ≤ 0.05 

Table II: Comparison of LH students' scores on the right and left side using paired-sample t-test (max score=100) 

Tooth  Mean score on right side Mean score on left side Comparison  

First right upper molar 60.5±9.6 71±1.8 P=0.19 

First left upper molar 65.9±9.9 74.1±8.7 P=0.06 

First right lower molar 65.8±8.5 78±6.4 P*=0.004 

First left lower molar 62.2±10 71±8.8 P*=0.029 

*Statistically significant at P ≤ 0.05 

Analysis of the total scores in each group  

In the present study, the mean total scores of RH students 

in the right-side and left-side positions were 74.85 and 

62.17, respectively. The highest score among the RH 

students was obtained for the preparation of the right 

mandibular first molar from the right side (79.58), while 

the lowest score was recorded for preparation of the left 

maxillary first molar from the left side (56.83). The 

obtained results indicated a significant difference 

between the total scores obtained for all of the prepared 

teeth (Table I).  

The mean total scores of LH students in cavity 

preparation from the right side and left side were 63.66 

and 73.86, respectively. In the LH group, the highest and 

lowest scores were obtained for the preparation of the 

right mandibular first molar from the left side (78.08) and 

of the right maxillary first molar from the right side 

(60.58), respectively. The results of this test indicated a 

statistically significant difference between preparation 

from the right side and the left side for the mandibular 

first molars, while the mean scores obtained for the 

maxillary first molars showed no significant difference 

(Table II).  

The comparison of the total scores of the students in the 

same positions for preparing different teeth on one jaw 

(right and left molars) was carried out using paired-

sample t-test. The results of this comparison showed that 

regarding cavity preparation on the lower jaw from the 

right side, the RH students exhibited significantly better 

performance in carving the right-side tooth (P=0.01). On 

the other hand, in terms of cavity preparation on the lower 

jaw from the left side, the LH students exhibited better 

performance in cavity preparation of the right-side tooth 

(P=0.03).  

Comparison of the two groups in terms of the total scores 

in ideal and non-ideal positions  

Comparing the RH and LH students' total scores in cavity 

preparation from ideal sides (left side for LH students and 

right side for RH students) indicated no statistically 

significant difference (P=0.58). Likewise, comparing 

their scores from non-ideal sides showed no statistically 

significant difference (P=0.588). According to these 

results, there is no difference between the LH and RH 

students' skills in restorative cavity preparation from the 

ideal and non-ideal sides.  

Effect of different restorative cavity preparation 

principle factors on total scores in each group  

To investigate the effect of the restorative cavity 

preparation principle factors on the total scores in each 

group paired-sample t-test was used to compare the 

indices of the occlusal dovetail and box cavity 

preparation. The results of these tests in the RH and LH 

groups are provided in tables III and IV, respectively.  
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Table III: Effect of different restorative cavity preparation principle factors on total scores in RH students using paired-

sample t-test

 

 

 

 

 

 

 

 

 

*Statistically significant at P ≤ 0.05 

 

 

Table IV: Effect of different restorative cavity preparation principle factors on total scores in LH students using paired-

sample t-test 

Tooth Factor Mean score on right 

side 

Mean score on left 

side 

Comparison 

First right upper molar Dovetail index 18±2.6 20.9±2.6 P*=0.006 

Class II index 38.4±5.8 43.4±6.9 P=0.06 

First left upper molar Dovetail index 19.8±3 21.7±2.6 P=0.132 

Class II index 42.7±6.9 45.7±5.6 P=0.1 

First right lower molar Dovetail index 19.8±2.5 23.5±1.6 P*=0.001 

Class II index 41.8±7.2 45.4±4 P=0.2 

First left lower molar Dovetail index 18.3±3.8 19.1±4.5 P=0.6 

Class II index 38±9.4 42.8±5.1 P=0.15 

*Statistically significant at P ≤ 0.05 

In terms of the damage to the adjacent tooth during cavity 

preparation, no statistically significant difference was 

observed between the RH and LH students in ideal and 

non-ideal positions. The relationship between procedure 

time and the damage to the adjacent tooth was assessed 

using independent-samples t-test, the results of which 

Tooth  Factor Mean score on right 

side 

Mean score on left 

side 

Comparison 

First right upper molar Dovetail index 22.1±3.4 19.1±1.4 P*=0.005 

Class II index 43.5±5.1 38.2±2.6 P*=0.006 

First left upper molar Dovetail index 23.3±3.01 20±0.4 P*=0.001 

Class II index 43.7±5.1 34.3±7.4 P*=0.005 

First right lower molar Dovetail index 23.5±2.3 920.8±3.9 P=0.058 

Class II index 46±5.8 4.08±3.9 P*=0.004 

First left lower molar Dovetail index 19.9±4.2 18±4 P=0.036 

Class II index 43.9±5.2 40.5±4.9 P*=0.008 
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showed that the occurrence of more damage in shorter 

periods was significant only for the LH students working 

on the right mandibular molar from the left side (P=0.02).  

Discussion 

In the present study, it was attempted to investigate an 

applicable example of the relationship between right-

handedness and left-handedness of the individuals and 

their manual dexterity and coordination of hands for ideal 

restorative cavity preparation. The highest mean total 

scores of the students were obtained for RH from the 

right side, LH from the left side, LH from the right side, 

and RH from the left side in descending order.  

Based on the findings of a study by Kaya et al., RH 

students demonstrated a better performance than LH ones 

in scaling and root planning (9). Orbak et al. also realized 

that the best performance in scaling was shown by LH 

students working on a left-sided dental chair, followed by 

RH students with a right-sided chair, LH students with a 

right-sided chair, and RH students with a left-sided chair 

(14). Such discrepancy in results could be due to the 

differences in the type of treatment procedure and study 

designs. An analysis of the total scores of cavity 

preparation showed that the highest score was related to 

the right mandibular first molar from the right side in the 

RH group and the right mandibular first molar from the 

left side in the LH group. This could be indicative of the 

students' dexterity in cavity preparation of the right 

molars from the ideal position. Moreover, the lowest 

scores in the RH and LH groups belonged to preparing 

the left maxillary first molar from the left side and the 

right maxillary first molar from the right side, 

respectively. In other words, the students in both groups 

exhibited lower dexterity in cavity preparation of the 

contralateral maxillary molars from the non-ideal 

positions.  

The analysis of scores revealed that the students in the 

RH group obtained significantly higher scores in cavity 

preparation from the right side or ideal position; 

however, in the LH group, although the students obtained 

higher scores in cavity preparation from the left or ideal 

position in all cases, the difference was significant only 

for the mandibular teeth. The obtained results 

emphasized that the LH students had to adapt themselves 

to the unsuitable conditions due to the circumstances of 

the dental units and education patterns in dental schools, 

which forced them to sit on the patient's right side. Such 

results could also show the higher capability of LH 

students in terms of spatial perception. Kaya et al. also 

reported the higher efficacy of LH students in scaling and 

plaque removal from the left-side position and concluded 

that providing the conditions for the LH students to work 

from the left-side position would lead to better treatment 

outcomes (9). Orbak et al. found out that the dentists' 

handedness affected the scaling and root planning results, 

which was consistent with the results of the present study. 

They reported less difference in the performance quality 

of the LH students during scaling from the left and right 

sides, compared to the RH students (14). 

The results of a study by Canakci et al. revealed a direct 

relationship between spatial perception and manual 

dexterity, which was significantly higher in LH dentists 

than in the RH ones (12). Kilshaw et al. reported that 

right-handedness negatively affected the manual 

dexterity and spatial perception that was associated with 

the poor performance of the left hand (15). A comparison 

of the partial and total scores of the RH and LH students 

in cavity preparation from the ideal and non-ideal 

positions showed that there was no difference between 

the RH and LH students in terms of their performance in 

the ideal positions.  

The results of comparing the cavity preparation indices 

for each tooth in the RH group showed that the students' 

scores for these indices were significantly higher for all 

the teeth on the right side. This finding indicated that RH 

students had no progress in left-side position 

performance because of the circumstances of their dental 

schools in which the dental units were designed for RH 

students and LH students always operated in the right-

side position. In the RH group, the comparison of the 

students' performance on the right and left sides indicated 

that the dovetail index in the maxillary and mandibular 

molars was significantly better in the right-side position 

than in the left-side. This demonstrated that the LH 

students had better performance in creating the dovetail 

for the right molars, compared to the left molars. It should 

be noted that the obtained scores for the dovetail index 

were low for all students (either RH or LH ones), which 

could be due to the lack of sufficient training and practice 

in the preclinic.  

A comparison was carried out to investigate that in the 

case of a fixed sitting position, students would exhibit a 

better performance whether on the proximal molar or the 

distal molar. The results showed that in the case of cavity 

preparation on the lower jaw, the RH group showed 

better performance in cavity preparation from the right 

side when preparing the right mandibular molars; 

nevertheless, the LH group had better performance in 

cavity from the left side when carving the right 

mandibular molars. This could be due to the better view 

and higher mastery of the students in cavity preparation 

on the lower jaw from their ideal side and, consequently, 

the better retraction of the cheeks and tongue in this 

position. However, no difference was observed for the 

upper jaw due to using indirect view.  
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In the present study, the analysis of the damage to the 

adjacent tooth during cavity preparation from the ideal 

side among the RH and LH students indicated that these 

individuals had no difference regarding this index 

because the number of damaged teeth on the jaw arches 

was almost equal in the two groups. According to the 

results of the analysis of the correlation between the two 

indices of time and damage to the adjacent tooth, the LH 

students caused more damage to the adjacent tooth in a 

shorter time only during cavity preparation on the right 

mandibular molar from the left side. Based on the results 

of a study by Kishlow et al., LH students showed faster 

performance in manual skills, compared to the RH 

students (15).  

Regarding the fact that left-handedness is not a rare 

phenomenon and there is a lack of dental units designed 

for LH individuals in some dental schools and dental 

clinic centers, numerous LH dentists are attempting to 

adapt themselves to the chairs designed for the RH 

individuals and this will definitely affect treatment 

outcomes. Therefore, it is reasonable to design suitable 

units and chairs for such dentists appropriate for their 

performance. Based on the results of the present study, it 

is suggested to conduct further studies with larger sample 

sizes and investigate the subjects' performance in other 

dental procedures on the units that have been designed 

for the LH dentists in order to achieve more reliable 

results. 

Conclusion  

In conclusion, the RH dental students had significantly 

better performance in cavity preparation from the right-

side position. Considering the LH dental students, despite 

their better performance in cavity preparation from the 

left-side position, the difference was significant only for 

mandibular teeth. It was also revealed that the LH 

dentists' performance in the right-side and left-side 

positions was less different from that of the RH dentists. 

The comparison of the RH and LH dental students 

showed no difference in terms of their performance in the 

ideal position.  
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Checklist 

 Evaluation of clinical skills of left- and right-handed 

students in class II cavity preparation  

First name and surname: ... 

1. Cavity outline form (90) ..........  

A) Dovetail index (30): 

* Smooth pulpal floor and occlusal convergence of 

walls (8) .......... 

* Buccolingual width (6)................. 

* Pulpal depth (8) ........................ 

* Form (absence of sharp angles) (3) ..................... 

* Dovetail shape (5).................... 

B) Class II cavity index (60): 

* Preservation (Reverse curve) (4).................... 

* Non-inclination walls (4) ............................... 

* Buccolingual wall inclination to adjacent teeth 

(4).............. 

* 90-degree cavosurface margins (8)....................... 

* Buccolingual box width (8)....................... 

* Depth of axial wall (16).......................... 

* Axiopulpal bevel (8)....................... 

* Axial wall shape (8) ............................ 

2. Damage to adjacent teeth (10) 

* Yes  

* No  

3. Time:  

* ≤ 70 minutes (1.25) 

* 80-70 minutes (1) 

* 90-80 minutes (0.75) 

* 100-90 minutes (0.5) 

* 110-100 minutes (0.25) 

* > 110 minutes (0) 
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