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Purpose: Dental magnifying loupes (DMLs) allow better visualization of the operative field and operator’s seating postures. This 
study aimed to investigate factors influencing the usage and selection of DMLs among dentists and determine the self-reported 
musculoskeletal pain and perception regarding DMLs usage.
Methods: A validated self-reported questionnaire of 19 items assessing participant’s characteristics and DMLs usage was distributed 
to individuals who fit the inclusion criteria: practicing general dentists/dental intern and resident/specialized dentist in various dental 
specialties. The data were collected and then statistically analyzed using comparisons tests (chi-square/Fisher’s exact test) and logistic 
regression with significance level (p-value) below 0.05.
Results: The response rate for this study’s questionnaire was 97.33%. There is a significant association between the use of DMLs and 
training using them in dental school (p < 0.002). Using DMLs in endodontic treatment is significantly associated with the general 
dentist professional classification. Specialized dentists are 1.94-times more likely to use DMLs than general dentists (p < 0.001). The 
majority (50%) of DML users believe that DMLs are best used during undergraduate training. Using DMLs for “better vision” was the 
most selected (63.64%) option by DMLs users, followed by “increased clinical efficacy” (61.36%), “improved patient care” (50%), 
and “better ergonomics” (47.73%). Of dentists who did not use DMLs, 66.90% reported that DMLs being expensive was a limitation 
to their usage. Almost 91% dentists who have neck and shoulder discomfort (n = 219) do not use DMLs.
Conclusion: DMLs are under-utilized by dentists. The major factors limiting their use are the high cost and lack of training regarding 
their use in dental school. Addressing these two factors may contribute to a positive shift in the utilization of DMLs by a larger number 
of dentists.
Keywords: magnification, loupes, dentists, musculoskeletal disorders

Introduction
Dental procedures are performed in a small and dark operative field; therefore, visibility and illumination are paramount 
for high precision in dentistry. These physically demanding operating conditions often lead to compromised ergonomics 
resulting in a high prevalence of musculoskeletal disorders among dental professionals. One meta-analysis found the 
prevalence of musculoskeletal pain among dental professionals to range between 10.8% and 97.9%.1 Another systematic 
review has confirmed a high prevalence of 64–93%.2 It is well documented that the use of magnification in dentistry can 
aid in maintaining better ergonomics and therefore less musculoskeletal symptoms.3–10 Moreover, it has been recom
mended to incorporate the use of dental magnifying loupes (DMLs) early in the dental career for dental students as part 
of their pre-clinical training as the benefits are worth the challenges of the cost and the required learning curve.4

There is an abundance of existing evidence supporting the multiple benefits of using DMLs.3–10 The main advantage 
is the optical magnification that allows for improved visual acuity and better outcomes of diagnostic and procedural 
operations. Furthermore, DMLs are usually accompanied with illumination systems, which additionally enhance the 
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visual acuity and significantly improve the operator’s ability to distinguish minor details in structures and materials. As 
a result of improved visualization of the operative field, dental operators who use DMLs were found to possess better 
seating postures.3,6,9 The use of DMLs can improve ergonomics in dental practice by specific design features like 
appropriate working distance and lens declination angle,7 which taken together, decrease the need for forward head 
flexion to improve vision.8

The use of DMLs has been reported to enhance outcomes of procedures in various dental specialties, starting with the 
diagnosis of lesions of the soft and hard tissues of the oral cavity. Compared to the naked eye, a magnification power of 
3.5× was found to significantly improve the detection of oral mucosal diseases.11 The diagnosis of initial caries lesions,12 

demineralized tooth structure on preparation margins,13 and cracks can be carried out more reliably under 
magnification.13 Dental extractions may be performed more conservatively and with less trauma to the extraction site 
when magnification is used.14 In endodontics, using DMLs with a magnification power as low as 2.5× was found to 
significantly reduce the time needed to complete root canal treatments.15 Additionally, a higher ability to locate 
the second mesiobuccal canal was reported when using 3.5× magnification.16 In periodontics, the use of 2.5× magnifica
tion increased the effectiveness of supra- and sub-gingival scaling and root planning when compared to performing these 
procedures with naked eyes.17 Debonding procedures after orthodontic treatment were reportedly more efficient with less 
damage to the enamel when 2.5× DMLs were used.18

DMLs usually provide magnification ranging from 2.5× to 6×. They are commonly available in two designs: one with 
the magnifying lenses embedded in the eyeglasses, which is known as “through the lens” (TTL) design, and another with 
the lenses mounted on the loupes frame through a hinge and hanging in front of the eyeglasses, known as “flip-up” (FU) 
design. The TTL design is customized according to the specific measurements of each individual operator. The fixed 
magnifying lenses in this design allow for a slightly wider field of view than the FU design. TTL loupes are usually 
lighter in weight but more expensive because they require customization.19 The FU design allows for adjustments of 
interpupillary distance and lens declination angle, therefore allowing the loupes to be shared between different operators; 
however, the adjustment process can become bothersome and time-consuming.19 The magnifying lenses in this design 
can be moved out of sight when not in use. Loupes with the FU design are usually less expensive than the TTL loupes, 
but heavier due to the added hinge mechanism, which can cause strain after prolonged use.19

Dentistry is a quickly evolving field with continuous advancements in dental materials and technologies. This puts an 
increased demand on dentists to efficiently deliver treatments with high success and predictability. Meeting this demand 
requires dentists to make the best use of every available resource, including dental magnification. Therefore, this study 
was conducted to assess the current pattern and factors affecting the use of DMLs among dentists and identify the 
dentists’ self-reported musculoskeletal pain and perception with regard to DMLs usage. The first hypothesis of the study 
is that the dentists’ purchasing decisions and use of DML are influenced by factors such as cost, prior training, ergonomic 
aspects, DML features, and dentist’s characteristics. The second hypothesis is that the use of DML is associated with the 
reported musculoskeletal pain experience.

Materials and Methods
This is a cross-sectional study design wherein self-reported questionnaire data were analyzed quantitatively. The study 
was ethically and methodically approved by the Institutional Review Board (IRB) of the King Abdullah International 
Medical Research Center (KAIMRC).

The structured self-reported questionnaire includes 19 close-ended items assessing the pattern of DMLs usage and 
participants’ characteristics. The inclusion criteria for participants were as follows: practicing general dentists and dental 
interns in Riyadh, Saudi Arabia, and practicing dental residents, specialists, and consultants specializing in recognized 
fields of dentistry (Prosthodontics, Restorative dentistry, Advanced Education in General Dentistry, Endodontics, 
Periodontics, Pedodontics, and Oral and Maxillofacial Surgery) in Riyadh, Saudi Arabia. Exclusion criteria of partici
pants include any dentist not practicing in Riyadh, Saudi Arabia, and undergraduate dental students. The questionnaire 
was independently validated using test–retest reliability by piloting the questionnaire items over two phases to 30 
subjects who fit the inclusion criteria and were willing to participate. The test–retest reliability analysis of the 
questionnaire items yielded Cohen’s kappa coefficients ranging from 0.66 to 1. These results suggest a substantial-to- 
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almost perfect agreement in responses, indicating strong reliability of the measures. The questionnaire was prepared as 
paper-based and electronic-based forms and distributed to eligible individuals. The sample size was calculated based on 
the estimated population of practitioners and the expected percentage of DMLs usage. Based on a study conducted by 
AlBaker et al,20 the number of dentists in Riyadh is 12,785. The expected proportion of DMLs usage was noted in 32.4% 
of participants. Thus, based on the precision of 0.05 and a statistical level of confidence of 95%, the sample size required 
for the study was 337 participants. The recruitment process of the participants and its outcomes is presented in 
a flowchart (Figure 1).

Participation was voluntary, and all participants provided written informed consent before attempting the question
naire. All data was collected from general and specialized dentists and residents in dental programs, and a total of 328 
participated in the questionnaire. Responses from participants were collected from August 2020 to May 2021.

All statistical analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC, USA). The sample character
istics were summarized using descriptive statistics to describe all variables. Frequencies and column percentages were 
calculated for all categorical variables: sex, level of education, type of dental specialty, DML taught in dental school, 
DMLs training in continuous professional education, perception of proper time for using DMLs, reasons for and barriers 
against using DMLs, neck and shoulder discomfort, and factors affecting DMLs purchasing decision.

Statistical comparisons between different groups for all categorical variables were carried out using Pearson’s chi- 
square test. Fisher’s exact test was used when chi-square test was not applicable. The exact p values were calculated and 
a p-value of <0.05 was used to indicate statistically significant differences.

Binary and multivariate logistic regression models were utilized to examine the factors influencing the use of DMLs 
among dental professionals. Unadjusted odds ratios (OR) were calculated to assess the crude association between each 

Figure 1 Flowchart of the participants recruitment process and its outcomes.
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factor and DML use. Subsequently, multivariate logistic regression models were fitted to estimate the adjusted ORs, 
controlling for potential confounding variables, to identify the independent predictors of DML use.

Results
The questionnaire items were validated as simple Kappa coefficient scores and ranged from 0.66 to 1, which indicates the 
validity and reliability of the questionnaire items.

Sample Characteristics and DMLs Use
The response rate for this study’s questionnaire was 97.33% with a total of 328 respondents. Frequencies and column 
percentages for sex, level of education, and type of dental specialty among both users and non-users of DMLs are presented 
in Table 1. The socio-demographic characteristics showed that almost 71% respondents were men and approximately 88% 
respondents were general dentists. Of the 328 dentists who answered the questionnaire, only 13.41% (n = 44) used DMLs. 
Almost 68% and 43% of DMLs users were men (n = 30) and specialized dentists (n = 19), respectively.

Unadjusted and adjusted ORs for the factors affecting the use of DMLs by logistic regression analyses were 
calculated. The results revealed that sex did not have a significant impact on the use of DMLs (adjusted OR [95% CI] 
= 0.10 [–0.07 to 0.89]), p = 0.810]. Specialty had a significant impact on the use of DMLs. The specialized dentists were 
1.94-more likely to use DMLs than general dentists (adjusted OR [95% CI] = 1.94 [1.13–2.75], p < 0.001).

Frequencies and column percentages for DMLs’ characteristics and use among dentists and statistical 
comparisons between general and specialized dentists are presented in Table 2. Most DMLs users reported 
using FU type (75%, n = 33). Of the 25 general dentists who use DMLs, 80% (n = 20) use them in endodontics 

Table 1 Socio-Demographic Characteristics of Dentists’ Sample by 
DMLs Use

Characteristic DMLs Usea Total (N=328)a

No (n=284) Yes (n=44)

Sex

Men 202 (71.13) 30 (68.18) 232 (70.73)

Women 82 (28.87) 14 (31.82) 96 (29.27)

Education level

Intern 115 (40.49) 4 (9.09) 119 (36.28)

General practitioner 123 (43.31) 18 (40.91) 141 (42.99)

Resident 20 (7.04) 18 (40.91) 38 (11.59)
Specialist 15 (5.28) 2 (4.55) 17 (5.18)

Consultant 11 (3.87) 2 (4.55) 13 (3.96)

Specialty

General dentists 262 (92.25) 25 (56.82) 287 (87.50)
Specialized dentists 22 (7.75) 19 (43.18) 41 (12.50)

Type of Specialty

Endodontics 2 (9.09) 1 (5.26) 3 (0.91)

Prosthodontics 9 (40.91) 4 (21.05) 13 (3.96)
Periodontics 1 (4.55) 5 (26.32) 6 (1.83)

Pedodontics 5 (22.73) 3 (15.58) 8 (2.44)

Restorative 0 (0.00) 6 (31.58) 6 (1.83)
Maxillofacial surgery 5 (22.73) 0 (0.00) 5 (1.52)

Notes: aColumn percentage.
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treatment. Only 6 of 19 specialized dentists who use DMLs used them with endodontics treatment (31.58%). 
There is a significant association between being a general dentist and using DMLs with endodontic treatment 
(c2 = 10.47, p = 0.002).

Training, Reasons, Perception, and Barriers for DMLs Use
Statistical comparisons for DMLs training, proper timing perception, reasons for use among users and non-users 
of DMLs are presented in Table 3. The association of dental loupe use with being taught in dental school was 
statistically significant (c2 = 36.92, p < 0.002). However, the association of dental loupe use with receiving 
training in continuous professional education was not statistically significant (c2 = 0.21, p = 0.648). Furthermore, 
unadjusted and adjusted ORs for the prior training factors impact on the use of DMLs were computed using 

Table 2 Statistical Comparisons for the Characteristics and Use of DMLs Among General and Specialized Dentists

Variable Specialtya Totala (N=44) Fisher’s exact test (P value)

General (n=25) Specialized (n=19)

Characteristics

Dental Loupe Types

Flip-up 17 (68.00) 16 (84.21) 33 (75.00) 2.76 (0.320)
Through the lens 5 (20.00) 3 (15.79) 8 (18.18)

Did not respond 3 (12.00) 0 (0.00) 3 (3.82)

Magnification Strength

2.5 14 (56.00) 8 (42.11) 22 (50.00) 3.08 (0.314)
3.5 11 (44.00) 9 (47.37) 20 (45.45)

4 0 (0.00) 2 (10.53) 2 (4.55)
4.5 0 (0.00) 0 (0.00) 0 (0.00)

Used with illumination

Yes 20 (80.00) 11 (57.89) 31 (70.45) 2.53 (0.182)

Use

Perception of proper time to start using it

During dental school 11 (44.00) 11 (57.89) 22 (50.00) 3.80 (0.179)
After graduating from Dental school 9 (36.00) 2 (10.53) 11 (25.00)

During dental residency 5 (20.00) 6 (31.58) 11 (25.00)

Frequency of Use

Everyday 12 (48.00) 6 (31.58) 18 (40.91)
Once or twice a week 10 (40.00) 8 (42.11) 18 (40.91) 1.94 (0.448)

Once a month 3 (12.00) 5 (26.32) 8 (18.18)

Dental Treatment

Endodontics (Yes) 20 (80.00) 6 (31.58) 26 (59.09) 10.47 (0.002)*
Prosthodontics (Yes) 2 (8.00) 4 (21.05) 6 (13.64) 1.56 (0.378)

Periodontics (Yes) 1 (4.00) 5 (26.32) 6 (13.64) 4.57 (0.070)

Pedodontics (Yes) 2 (8.00) 3 (15.79) 5 (11.36) 0.65 (0.638)
Restorative (Yes) 6 (24.00) 4 (21.05) 10 (22.73) 0.05 (1.00)

Maxillofacial surgeries (Yes) 0 (0.00) 0 (0.00) 0 (0.00) –

Note: aColumn percentage; *Indicates a statistically significant difference between groups.
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logistic regression analyses. Results showed that DMLs being taught in school had a significant impact on their 
use. Dentists who had been taught about DMLs in dental schools were 1.64-times more likely to use them than 
those who had not been taught (adjusted OR [95% CI] = 1.64 [0.90–2.38], p < 0.001).

The perception of the proper time to start using DMLs did not statistically differ between dentists who used or did not 
use them. There was no significant association between DMLs use and the perception of the proper time to start using 
them (c2 = 2.71, p = 0.258). The majority of participants (84%) indicated that DMLs were most effectively used during 
clinical years before (43%) and after (41%) graduation from dental school.

The participants indicated that better vision (p < 0.001), increased clinical efficacy (p < 0.001), improved patient care 
(p < 0.001), and better ergonomics (p < 0.001) were significant reasons for DMLs use. Of the 284 dentists who did not 
use dental loupes, 190 (66.90%) reported that excessive cost was a barrier for DLM use.

Among the studied potential barriers, being expensive (p < 0.001), no interest (p < 0.001), insufficient training (p < 
0.001) and wearing glasses (p = 0.002) were significant barriers against DMLs use indicated by the participants 
(Figure 2). Of the 284 dentists who did not use DMLs, 190 (66.90%) reported that being expensive was a barrier 
against DMLs use.

Neck and Shoulder Discomfort
Results for frequencies, column percentages, and statistical comparisons between having neck and shoulder discomfort 
among different subgroups are presented in Table 4.

Neck and shoulder discomfort has a significant association with DMLs use (c2 = 16.76, p < 0.001). Almost 91% 
dentists who had neck and shoulder discomfort (n = 219) did not use DMLs. Almost 81% of 46 dentists with neck and 
shoulder discomfort reported that DMLs reduced discomfort (p = 0.037).

Results in Table 4 showed that there was no significant association between the frequency of DMLs use and neck and 
shoulder discomfort (c2 = 3.70, p = 0.192).

Factors Affecting the Purchase Decision
Figure 3 presents percentages for factors affecting the purchase decision among specialized and general dentists. Field 
depth was the most rated factor affecting purchase decision among general dentists (68%), followed by magnification 

Table 3 Statistical Comparisons for DMLs Training, Proper Timing Perception, Reasons for Using DMLs Among Users and Non- 
Users

Variable DMLs Usea Totala (N=328) Fisher’s Exact Test  
(P value)

Yes (n=44) No (n=284)

DMLs Training

Taught in dental school (Yes) 23 (52.27) 39 (13.73) 62 (18.90) 36.92 (<.001)*

Had a continuous professional education training (Yes) 6 (13.64) 32 (11.27) 38 (11.59) 0.21 (0.648)

Perception of the Proper time to start using DMLs

Pre-clinical years 8 (18.18) 44 (15.49) 52 (15.85)

Clinical years 23 (52.27) 119 (41.9) 142 (43.29) 2.71 (0.258)

After graduating from Dental school 13 (29.55) 121 (42.61) 134 (40.85)

Reasons for using DMLs

Better vision (Yes) 28 (63.64) 14 (4.93) 42 (12.80) 117.50 (<.001)*

Improve patient care (Yes) 22 (50.00) 9 (3.17) 31 (9.45) 97.63 (<.001)*

Increase clinical efficacy (Yes) 27 (61.36) 12 (4.23) 39 (11.89) 118.72 (<.001)*
Better ergonomics (Yes) 21 (47.73) 5 (1.76) 26 (7.93) 110.29 (<.001)*

Note: aColumn percentage. *Indicates a statistically significant difference between groups.
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Figure 2 Statistical comparisons for using DMLs barriers among users and non-users.

Table 4 Statistical Comparisons Between Having Neck and Shoulder Discomfort Among Different 
Subgroups

Variable Neck and Shoulder Discomforta Totala (N=328) Pearson c2 (P value)

Yes (n=240) No (n=88)

Sex

Men 172 (71.67) 60 (68.18) 232 (70.73) 0.38 (0.539)
Women 68 (28.33) 28 (31.82) 96 (29.27)

Specialty

General dentists 213 (88.75) 74 (84.09) 287 (87.50) 1.28 (0.258)
Specialists 27 (11.25) 14 (15.91) 41 (12.50)

Uses DMLs

Users 21 (8.75) 23 (26.14) 44 (13.41) 16.76 (<.001)
Non-users 219 (91.25) 65 (73.86) 284 (86.59)

DMLs reduce discomfortb

Yes 17 (80.95) 10 (50.00) 27 (65.85) 4.36 (0.037)
No 4 (19.05) 10 (50.00) 14 (34.15)

Frequency of DMLs usec

Everyday 8 (38.10) 10 (40.00) 18 (39.13) 3.70 (0.192)
Once or twice a week 7 (33.33) 13 (52.00) 20 (43.48)

Once a month 6 (28.50) 2 (8.00) 8 (17.39)

Notes: a. Column percentage; b. Only 28 responded to this question; c. Only 46 responded to this question; c.2 chi-squared test.
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(63.4%), price (61%), and field width (48.8%). Price, on the other hand, was the most rated factor affecting purchase 
decision among specialized dentists (72%), followed by field depth (69.9%), magnification (58.7%), and field width 
(35%). The least chosen purchase decision factors by both dentists’ groups were resolution and patient-dentist distance, 
ranging from 31.7% to 7.3%.

Discussion
This study hypothesized that the dentists’ purchasing decisions and use of DML are influenced by factors such as cost, 
prior training, ergonomic aspects, DML features, and dentist’s characteristics. Additionally, it is hypothesized that the use 
of DML is associated with the reported musculoskeletal pain. To test the hypotheses, the study surveyed 328 dentists 
practicing in Riyadh city and found that the prevalence of using DMLs was only 13.41%, which was lower than 
anticipated. In 1995, a survey conducted in Scotland revealed that the percentage of general dental practitioners who 
routinely used DMLs was only 9%.21 Similarly, another study from Scotland and other parts of the United Kingdom 
surveyed general dental practitioners in 2000 and found that 74% never used magnification in their practice, while only 
8% used it routinely in more than half of their operating time.22 A more recent report from the United Kingdom in 2013 
showed a prevalence of 31% among general dentists.23 This may indicate the increased usage of DMLs with time. In 
2015, a study from Switzerland showed that 64% of the surveyed dentists owned a DML.24 A group of dentists from 
India were questioned about dental magnification in 2017, and 91.1% of them had the awareness about it, but only 23.8% 
had actually been exposed to using it.25 In 2018, a study from Saudi Arabia showed that 32.4% of the participating 
dentists used DMLs.26 Another survey from Saudi Arabia conducted in 2019 found that only 12.25% of all participants 
currently used DMLs.27 This study shows a very similar prevalence to the one reported in our present study, which is 
relatively lower than other studies. This could be explained by the inclusion of dental interns in the study sample, which 
was not done by the other studies reporting higher prevalence of DMLs usage. More than a third of the total participants 
of the present study (36.28%) were dental interns, typically just at the start of their careers in dentistry with relatively 
lower incomes. Understandably, the high cost of DMLs was the most identified barrier against their use.

Respondents in this study were questioned about the reasons behind using or not using DMLs, with respect to 
enhanced vision, patient care, clinical efficacy, and ergonomics. Better vision was the most chosen reason of DMLs 

Figure 3 Percentages for factors affecting the purchase decision among general and specialized dentists.
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usage. The high cost was the topmost reason for the non-use of DMLs, followed by the dentist wearing prescription 
glasses, insufficient training about DML use, and lastly the dentist having no interest. Another study found very similar 
reasons limiting the use of DMLs listed as expensive, insufficient training, wearing glasses, and not interested.23 The 
combined high cost of DMLs with the lack of training can impose a sense of uncertainty and hesitation towards the 
dentist’s decision to invest in one.

In addition to the expense of DMLs being the most identified barrier against their use, reported by 63% of 
participants, it was considered by 70% of participants as a major decision-making factor for purchasing DMLs. This 
finding is confirmed by previous studies.23,25,27 Based on this, it was suggested that dental schools play an active role in 
facilitating arrangements to offer DMLs for dental students at reduced cost in order to encourage DMLs use at an early 
stage of their dental career.

A significant correlation was found between the use of DMLs and being taught about them in dental school. Dentists 
who had been taught about DMLs in dental school were 1.64-times more likely to use them than those who were not. The 
majority of participants, users and non-users of DMLs believed that the most appropriate time to start using DMLs was 
during undergraduate clinical training. One study evaluated the attitudes towards magnification among undergraduate and 
postgraduate students in a dental school in Saudi Arabia and found that the majority of them preferred to have been 
introduced to dental magnification in the early years of dental school.28 They also reported that <25% of the teaching 
faculty actually implemented the use of dental magnification.28 Unfortunately, and contrary to what would be expected, 
Meraner and Nase found that not all faculty members involved in teaching believe that magnification should be taught to 
dental students early on in their undergraduate curriculum, regardless of the fact that they personally use magnification in 
their dental practice.29 There seems to be an unaddressed gap between the well-perceived benefits of magnification in 
dental practice and the implementation of serious steps towards including the use of magnification in dental education. 
This highlights the role of dental schools in taking the required actions to encourage dental students to adopt the use of 
DMLs early on in their dental career.

Another significant correlation was found between the use of DMLs and being a specialized dentist. Specialized 
dentists are 1.94-times more likely to use DMLs than general dentists. This may be partly explained by the increased 
need for visual enhancement due to age-related visual disturbances as reported by Forgie et al, who found a significant 
association between the use of DMLs and the dentist’s time of graduation from dental school.21 The visual performance 
of dentists was reported to be significantly influenced by their age, and many of them were found to be unaware of their 
visual limitations.24

Regarding the preferred type of DMLs, this study found that the FU type was more commonly used (75%) than the 
TTL type. Of all the DMLs users, 70.45% used an illumination system with their DMLs. This is in contrast to findings 
from the study by Farook et al, where the TTL type was more popular (56.7%) over the FU type, and a light source was 
used by half of the DMLs users (53.3%).23 The same preference for the TTL type was also reported by Basunbul.26 

Adnan and Tabassum reported almost the same preference for the two types of DMLs.30 Although the TTL type provides 
a customized and more comfortable fit to the operator, the reduced cost and shareability among different operators of the 
FU type perhaps make it the preferred option for some operators.

The present study assessed decision-making factors taken into consideration when purchasing DMLs. The factors 
listed from most to least chosen are “Price” (70.73%), “Field Depth” (69.51%), “Magnification” (59.15%), “Field Width” 
(36.59%), “Resolution” (21.95%) and “Patient-Dentist distance” (10.37%). A similar study reported “Magnification” as 
the most considered factor when purchasing DMLs, followed by price.27 The most used magnification powers in our 
study were 2.5× (50%), 3.5× (45.45%), and 4× (4.55%), with similar distribution demonstrated by another similar 
study.27

Neck/shoulder discomfort was reported by 73% of all dentists included in this study. This prevalence falls within 
previously reported numbers ranging between 64% and 93%.1,2 A significant association exists between neck/shoulder 
discomfort and DMLs non-users (p < 0.001). The majority of dentists who have neck/shoulder discomfort (91%) did not 
use DMLs. Almost 81% dentists who have neck/shoulder discomfort reported that DMLs reduce discomfort (p = 0.037). 
A significant association found between DMLs non-users and musculoskeletal discomfort further confirms the role of 
DMLs in preventing musculoskeletal disorders, which was previously established by other studies.3–10,27 One study 
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found that musculoskeletal shoulder pain was significantly lower in DMLs users than non-users.27 Farook et al found no 
difference in the prevalence of back/neck discomfort between users and non-users of DMLs.23 With musculoskeletal 
disorders being the main cause for early retirement among dentists,31 and the well-established effectiveness of the use of 
DMLs as a tool to enhance ergonomics in dental practice,3–10 it only seems judicious to recommend the early utilization 
of DMLs as a preventive measure against the development of work-related musculoskeletal disorders among dentists. 
A study reported a high prevalence of work-related musculoskeletal disorders among dental students (87%) recommend
ing dental schools to adopt the needed policies for prevention.32 Another study also highlighted the need to include the 
use of magnification in pre-clinical training to help students maintain better ergonomics.4

Conclusion
Within the limitations of the current cross-sectional study being based on self-reporting and possibly not exploring all 
related factors, our results suggest that DMLs are under-utilized by dentists. Major factors limiting their use are the high 
cost and lack of training about their use in dental schools. Addressing these two factors may contribute to a positive shift 
in utilization of DMLs by a larger number of dentists. Future research may be targeted towards faculty members and 
administrators in dental schools to investigate the challenges and obstacles that limit integrating magnification in dental 
training and explore the impact of the years of service in the DML usage patterns employing a longitudinal study design. 
It cannot be overlooked that neck and shoulder discomfort was reported in this study by almost three-quarters of the 
participating dentists, the majority of whom did not use DMLs.
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