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Purpose: Fearful dental patients often cite various dental instruments or procedures as triggers for their dental fear. Thus, visual 
dental stimuli provoke anxiety. This preliminary study aimed to assess the level of aversion to visual stimuli in dental patients and 
compare it with that in dentists.
Patients and Methods: A total of 43 dental patients (25 women, 18 men; average age, 29.9 ± 13.3 years; patient group) and 13 
dentists (4 women, 9 men; average age, 28.2 ± 2.0 years; dentist group) were included. All participants had previously undergone 
dental treatment. The dental fear level was assessed using the self-reported Dental Fear Survey (DFS). Thirty-two images associated 
with dental treatment were prepared and classified into three categories: dental instruments, dental procedures, and the dental 
environment. All participants rated their level of disgust toward each image on a visual analog scale with scores ranging from 0 to 100.
Results: In the patient group, the disgust ratings for tooth extraction, dental drilling, and local anesthesia were >60, which were 
significantly different from those in the dentist group (Mann–Whitney U-test, p<0.001, p=0.001, and p=0.001, respectively). The 
ranking order of the disgust ratings for the 32 images showed significant correlation between the patient and dentist groups (Spearman 
correlation coefficient, r=0.80, p<0.001). In the patient group, the disgust ratings for dental impressions and the interdental brush, 
dental light, and dental chair were significantly correlated with DFS scores (r=0.61, p<0.001; r=0.47, p=0.001; r=0.41, p=0.006; and 
r=0.40, p=0.008, respectively).
Conclusion: This study revealed that patients have more negative feelings toward invasive procedures than dentists. However, 
a significant correlation was identified between the ranking of aversion-provoking dental stimuli by patients and dentists. Furthermore, 
the level of aversion to several dental-related items that do not cause pain was correlated with the dental fear level.
Keywords: dental anxiety, pain perception, visual stimuli, dental impression, visual analog scale

Introduction
Dental fear/anxiety are prevalent worldwide and are common in all age groups.1 Moreover, the prevalence of dental fear 
has remained constant for several decades,2 and 64% of adults feel nervous about dental treatment.3

Dental fear ranges from moderate to extreme, and a recent systematic review estimated that the prevalence of high 
dental fear in adults is approximately 12%.4 Some individuals experience mild fear, whereas others avoid visiting 
a dentist even when experiencing significant discomfort. Usually, fearful patients can easily identify the aspects of dental 
treatment that they find most repulsive.5 Although the most common fear-inducing stimuli are injections; the sound, 
sight, and smell of drills; and the pain associated with dental procedures, fearful patients may cite various dental 
instruments or procedures as triggers for their dental fear.6 In a study in the Netherlands, the top sources of dental fear 
were constant regardless of the patient’s sex, regional differences, and dental fear level.7 However, few surveys have 
evaluated dental fear in the Japanese population.8,9 Furthermore, no survey has evaluated dentists’ perspectives toward 
sources of dental fear. Dentists may have no feelings toward the instruments they use during treatment; however, these 
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instruments may be sources of fear for their patients. Knowing the difference between dentists’ and patients’ perceptions 
may help dentists become friendlier with their patients and gain their trust. Understanding the patient’s perspective is an 
essential component of the transition from provider- to patient-centered care.10

Patients perceive unpleasant stimuli during dental treatment using various senses (sight, hearing, smell, touch, and 
taste). Various neuroscientific and psychophysiological investigations of sensory stimuli associated with dental anxiety 
have been conducted.7,11,12 Recent studies have identified the brain regions excited by stimuli such as pictures, sounds, 
and audiovisual images that mimic those encountered during dental treatment, and the activated regions were consistent 
across studies.13–15 A symptom-provocation paradigm encompassing both visual and auditory stimuli found that auditory 
stimuli elicit more anxiety than visual stimuli.16 In contrast, patients with dental fear rated visual stimuli as more anxiety- 
provoking than auditory stimuli and tended to show enhanced startle response only to dental images and not to dental 
sounds.17 Brief exposure-based cognitive behavioral therapy is the “gold standard” for the treatment of specific 
phobias.18 The assessment of the patient’s subjective anxiety is an important factor during such treatment. Thus, focusing 
on visual dental stimuli can be helpful for constructing a fear hierarchy for systematic desensitization of patients with 
dental phobia.

In previous studies, participants were asked to rate dental instruments and treatment situations using written 
questionnaires.7,19 However, this study focused on using images of dental instruments and treatment situations to provide 
participants with specific visual stimuli. This preliminary study aimed to assess the level of aversion to visual dental 
stimuli in dental patients and compare it with that in dentists. Our hypothesis was that patients would experience more 
discomfort with dental instruments and procedures that dentists do not find offensive.

Materials and Methods
The study protocol was approved by the Ethical Review Board of the School of Life Dentistry, Nippon Dental University 
(NDU-T2019-22), and the study design conformed to the principles outlined in the Declaration of Helsinki.

Participants
Few studies have reported the disgust level to visual dental stimuli; therefore, the required sample size was determined 
based on a pilot study. Effect size was estimated based on the visual analog scale (VAS) scores for disgust to dental 
turbines for 10 participants in each group. Next, the sample size was calculated using the G*Power 3.1 statistical 
software20 (Heinrich Heine Universität Düsseldorf Experimentelle Psycologie, Düsseldorf, Germany). The required total 
sample size for an effect size of 1.53 with 95% power and a significance level of 5% was 26 (13 per group).

A total of 43 Japanese dental patients (patient group; 25 women, 18 men; average age, 29.9 ± 13.3 years) were 
recruited via an advertisement for this study in the surrounding community. In addition, 13 general dentists (dentist 
group; 4 women, 9 men; average age, 28.2 ± 2.0 years) were recruited from the faculty members of Nippon Dental 
University. All participants in this study, including dentists, had visited a dental clinic previously, received dental 
treatment, and were at least 18 years old. All participants had normal vision and hearing and no history of psychiatric 
disorders, significant physical illness, neurological disorders, or severe sensorimotor impairment. Written informed 
consent was obtained from all participants after the procedures were fully explained. All participants were given an 
honorarium (toothbrush and toothpaste) after completing the study.

Assessment of Dental Fear
The dental fear level was evaluated using the Dental Fear Survey (DFS), which is a self-reported questionnaire.21 In this 
study, we used the Japanese version of the questionnaire, which has been verified for its validity and reliability, with 
Cronbach’s alpha values ranging from 0.94 to 0.96.8 The questionnaire comprises of 20 questions that address anxiety- 
provoking situations associated with dental treatment and are rated on a five-point Likert scale from 1 to 5, with total 
scores ranging from 20 to 100 and high scores indicating high anxiety. The mean score in the Japanese population has 
been estimated to be 37.4 (standard deviation [SD] =14.1).8
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Subjective Ratings
Thirty-two images associated with dental treatment were prepared. Based on previous studies,7,19 we chose 15, 10, and 7 
images of dental instruments, dental procedures, and the dental environment, respectively (see Appendix 1). Each image 
was randomly presented to the participants for 5 s using PowerPoint software on a personal computer monitor. 
Participants were asked to rate their level of disgust toward each image using a VAS with scores ranging from 0 (not 
at all disgusting) to 100 (extremely disgusting).22 Participants rated their level of disgust by selecting a position along 
a 100-mm continuous line at their own pace, without any time limit. Participants’ subjective ratings were evaluated by 
one examiner. Our previous study demonstrated excellent intra-and inter-examiner reliability for this evaluation.22

Statistical Analysis
Before performing any analysis, the dataset was tested for normality using the Shapiro–Wilk test. Sex differences in age 
and DFS scores in each group were analyzed using Student’s t-test. The Mann–Whitney U-test and Student’s t-test were 
used to analyze group differences in age and DFS scores, respectively. Because most of the VAS rating data were not 
normally distributed, Spearman correlation coefficient and the Mann–Whitney U-test were used to evaluate the ratings. 
All analyses were performed using IBM SPSS Statistics for Windows (version 21.0; IBM Japan, Tokyo, Japan), and 
statistical significance was set at p<0.05.

Results
Assessment of Dental Fear
No sex differences were observed in the age and DFS scores in both the patient (p=0.31 for age and p=0.76 for DFS) and 
dentist groups (p=0.67 for age and p=0.26 for DFS). Thus, we combined data for females and males in each group and 
compared age and DFS scores between the two groups. Table 1 presents the characteristics of the participants in the two 
groups. The mean age was not significantly different between the groups. However, a significant difference was observed 
in the DFS scores between the groups (t-test, p=0.044), reflecting a higher dental fear level in the patient group than in 
the dentist group.

Subjective Ratings by Patients and Dentists
Table 2 presents a comparison of disgust ratings for the 32 images between the patient and dentist groups. The 32 images 
were divided into three sections (dental instruments, procedures, and environment) according to their application in the 
dental setting. Compared with the dentist group, the patient group showed significantly higher disgust ratings for nine out 
of 15 dental instruments (Table 2a), seven out of 10 dental procedures (Table 2b), and one out of seven dental 
environments (Table 2c). Large (>40) mean differences in disgust ratings between the two groups were observed for 
the suture, syringe, dental turbine, scalpel, and explorer.

Table 3 presents the ranking order of disgust ratings for the 32 images in the two groups. A significant correlation is 
observed between the two groups (Spearman correlation coefficient, r=0.80, p<0.001).

Table 4 shows Spearman’s coefficients (r≥0.40) for correlation between the disgust ratings and DFS scores in the 
patient group. Particularly, impressions had a high disgust rating and a significantly high correlation with DFS scores 
(r=0.61, p<0.001).

Table 1 Characteristics of Participants in the Two Groups

Patient Group (n=43) Dentist Group (n=13) p-value*

Mean SD Median 95% CI Mean SD Median 95% CI

Age (years) 29.4 13.7 25.0 25.2 33.6 28.2 2.0 28.0 27.0 29.4 0.58

DFS score 42.9 17.6 38.0 37.5 48.3 33.8 12.1 32.0 26.5 41.1 0.044

Notes: *Mann–Whitney U-test and Student’s t-test were used for age and DFS score, respectively. 
Abbreviations: SD, standard deviation; CI, confidence interval; DFS, dental fear survey.
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Table 2 Comparison of Disgust Ratings for 32 Images Between the Patient and Dentist Groups

Serial No. Image Patient Group (n=43) Dentist Group (n=13) Mean  
Difference

p-value*

Mean SD Median 95% CI Mean SD Median 95% CI

a. Dental instruments

1. Dressing tweezer 29.6 28.7 20.0 20.8 38.4 14.1 16.8 5.0 3.9 24.2 15.5 0.15

2. Filling instrument 35.6 24.9 30.0 27.9 43.2 6.9 11.1 3.5 −0.2 14.0 28.7 < 0.001

3. Extraction forceps 44.6 34.9 37.1 33.8 55.3 30.5 24.8 28.0 15.5 45.4 14.1 0.24

4. 3-way syringe 36.9 31.8 26.0 27.1 46.7 4.4 9.2 1.0 −1.2 9.9 32.5 < 0.001

5. Dental mirror 15.6 21.1 5.0 9.1 22.1 3.2 4.1 2.0 0.7 5.7 12.4 0.21

6. Explorer 57.1 34.3 66.0 46.5 67.6 16.2 19.5 10.0 4.5 28.0 40.9 < 0.001

7. Scissors 46.9 33.0 50.0 36.8 57.1 29.8 24.9 30.0 14.8 44.9 17.1 0.16

8. Saliva ejector 24.5 24.6 19.0 17.0 32.1 11.7 17.3 6.0 1.3 22.1 12.8 0.1

9. Syringe 61.9 34.0 69.0 51.4 72.3 14.2 20.3 5.0 1.9 26.5 47.7 < 0.001

10. Toothbrush 5.3 7.5 2.0 3.0 7.6 4.3 5.7 2.0 0.9 7.7 1.0 0.89

11. Excavator 38.6 31.9 35.0 28.8 48.4 6.0 8.9 2.0 0.6 11.4 32.6 0.002

12. Suture needle 58.4 33.8 70.0 48.0 68.9 26.0 29.2 15.0 8.3 43.7 32.4 0.006

13. Dental turbine 68.6 32.7 80.0 58.5 78.6 21.5 23.8 10.0 7.2 35.9 47.1 < 0.001

14. Scalpel 70.6 33.8 85.0 60.2 81.0 26.4 28.9 19.0 8.9 43.8 44.2 < 0.001

15. Interdental brush 16.0 21.4 8.0 9.4 22.6 2.7 3.2 2.0 0.7 4.6 13.3 0.049

b. Dental procedures

16. Impression 55.1 33.3 64.0 44.9 65.4 37.7 30.0 29.0 19.6 55.8 17.4 0.09

17. Flossing 35.7 29.8 28.6 26.5 44.9 13.5 20.6 6.0 1.0 25.9 22.2 0.01

18. Suture 81.4 24.6 91.0 73.9 89.0 32.5 29.4 31.0 14.7 50.2 48.9 < 0.001

19. Drilling 67.8 30.0 74.3 58.6 77.0 33.4 29.2 32.0 15.8 51.0 34.4 0.001

20. Tooth brushing 19.5 22.1 10.0 12.7 26.3 6.5 10.3 4.0 0.3 12.8 13.0 0.09

21. Tooth extraction 83.1 23.4 94.0 75.9 90.3 49.1 33.4 62.0 28.9 69.3 34.0 < 0.001
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22. Administration of local anesthesia 76.2 24.4 83.0 68.7 83.7 40.7 34.5 33.0 19.8 61.6 35.5 0.001

23. Scene of dental treatment 41.1 33.5 35.0 30.8 51.4 20.2 24.9 9.0 5.2 35.3 20.9 0.044

24. Orthodontic treatment 43.9 31.7 46.0 34.1 53.6 19.8 22.9 8.0 5.9 33.6 24.1 0.017

25. Salivary suction 33.5 31.0 27.0 24.0 43.1 13.6 19.3 6.0 1.3 25.9 19.9 0.08

c. Dental environment

26. Dental glove 28.0 29.3 15.0 19.0 37.0 8.8 23.2 1.0 −5.2 22.9 19.2 0.006

27. White coat 12.7 16.9 4.0 7.5 17.9 9.3 14.2 3.0 0.7 17.9 3.4 0.87

28. Patient bib 18.7 24.0 6.7 11.3 26.1 14.7 27.6 2.0 −2.0 31.4 4.0 0.45

29. Dental chair 29.0 29.8 21.0 19.9 38.2 15.5 24.4 2.0 0.7 30.2 13.5 0.17

30. Dental light 24.1 27.8 8.0 15.5 32.6 14.0 26.8 3.0 −2.2 30.2 10.1 0.47

31. Paper cup 5.3 11.3 1.0 1.9 8.8 2.4 2.7 2.0 0.7 4.0 2.9 0.86

32. Dental radiograph 21.9 24.1 17.0 14.5 29.3 20.5 28.5 12.0 3.3 37.8 1.4 0.72

Notes: *Mann–Whitney U-test. 
Abbreviations: SD, standard deviation; CI, confidence interval.
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Table 3 Ranking Order of Disgust Ratings for 32 Images in the Patient and Dentist Groups

Rank Patient Group (n=43) Dentist Group (n=13)

Serial No. Image Mean VAS  

Score

SD Serial No. Image Mean VAS  

Score

SD

1 21. Tooth extraction 83.1 23.4 21. Tooth extraction 49.1 33.4

2 18. Suture 81.4 24.6 22. Administration of local anesthesia 40.7 34.5

3 22. Administration of local anesthesia 76.2 24.4 16. Impression 37.7 30.0

4 14. Scalpel 70.6 33.8 19. Drilling 33.4 29.2

5 13. Dental turbine 68.6 32.7 18. Suture 32.5 29.4

6 19. Drilling 67.8 30.0 3. Extraction forceps 30.5 24.8

7 9. Syringe 61.9 34.0 7. Scissors 29.8 24.9

8 12. Suture needle 58.4 33.8 14. Scalpel 26.4 28.9

9 6. Explorer 57.1 34.3 12. Suture needle 26.0 29.2

10 16. Impression 55.1 33.3 13. Dental turbine 21.5 23.8

11 7. Scissors 46.9 33.0 32. Dental radiograph 20.5 28.5

12 3. Extraction forceps 44.6 34.9 23. Scene of dental treatment 20.2 24.9

13 24. Orthodontic treatment 43.9 31.7 24. Orthodontic treatment 19.8 22.9

14 23. Scene of dental treatment 41.1 33.5 6. Explorer 16.2 19.5

15 11. Excavator 38.6 31.9 29. Dental chair 15.5 24.4

16 4. 3-way syringe 36.9 31.8 28. Patient bib 14.7 27.6

17 17. Flossing 35.7 29.8 9. Syringe 14.2 20.3

18 2. Filling instrument 35.6 24.9 1. Dressing tweezer 14.1 16.8

19 25. Salivary suction 33.5 31.0 30. Dental light 14.0 26.8

20 1. Dressing tweezer 29.6 28.7 25. Salivary suction 13.6 19.3

21 29. Dental chair 29.0 29.8 17. Flossing 13.5 20.6

22 26. Dental glove 28.0 29.3 8. Saliva ejector 11.7 17.3

23 8. Saliva ejector 24.5 24.6 27. White coat 9.3 14.2

24 30. Dental light 24.1 27.8 26. Dental glove 8.8 23.2

25 32. Dental radiograph 21.9 24.1 2. Filling instrument 6.9 11.1

26 20. Tooth brushing 19.5 22.1 20. Tooth brushing 6.5 10.3

27 28. Patient bib 18.7 24.0 11. Excavator 6.0 8.9

28 15. Interdental brush 16.0 21.4 4. 3-way syringe 4.4 9.2

29 5. Dental mirror 15.6 21.1 10. Toothbrush 4.3 5.7

30 27. White coat 12.7 16.9 5. Dental mirror 3.2 4.1

31 31. Paper cup 5.3 11.3 15. Interdental brush 2.7 3.2

32 10. Toothbrush 5.3 7.5 31. Paper cup 2.4 2.7

Notes: A significant correlation between the ranking of the 32 pictures by patients and dentists is observed (Spearman correlation coefficient, r=0.80, p<0.001). 
Abbreviations: VAS, visual analogue scale; SD, standard deviation.
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We focused on dental instruments and their use in dental procedures. Table 5 shows a comparison of disgust ratings 
between dental instruments and their use in dental procedures in the patient group. Extraction forceps, saliva ejectors, 
syringes, and toothbrushes used in dental procedures were significantly more disgusting than the instruments themselves 
(p<0.001, p=0.035, 0.013, and 0.001, respectively).

Discussion
In this study, the patient group showed a significantly higher dental fear level than the dentist group. Additionally, the 
patient group rated significantly stronger disgust for nine dental instruments, seven dental procedures, and one dental 
environment than the dentist group. Our hypothesis that patients show more discomfort with dental instruments and 
procedures that dentists do not find offensive was accepted. To the best of our knowledge, this is the first study to 
compare the patient’s perspective as a recipient of dental treatment with the dentist’s perspective as the treatment 
provider.

This study used the DFS, which is used globally to assess dental fear. Although sex and age differences in dental fear 
have been reported,23 no sex or age differences were observed within or between the groups in this study. The mean DFS 
score in the dentist group was lower than the Japanese mean of 37.4 ± 14.1,8 whereas that in the patient group was 
slightly higher than the Japanese mean, with a significant difference between the two groups. However, the median DFS 
score in the patient group was similar to the average for the Japanese population,8 indicating that the distribution of 
dental fear in this group was consistent with the general trend in the Japanese population.

Images related to dental treatment were classified into three categories: dental instruments, dental procedures, and the 
dental environment. Regarding dental instruments, the disgust rating for the scalpel, dental turbine, and syringe was >60 
in the patient group, with significant differences between the patient and dentist groups. The level of disgust toward these 

Table 5 Comparison of Disgust Ratings Between Dental Instruments and Their Use in Dental Procedures in the 
Patient Group

Instruments Use in Dental Procedures p-value*

Serial No. Image Mean SD Serial No. Image Mean SD

3. Extraction forceps 44.6 34.9 21. Tooth extraction 83.1 23.4 <0.001

8. Saliva ejector 24.5 24.6 25. Salivary suction 33.5 31.0 0.035

9. Syringe 61.9 34.0 22. Administration of local anesthesia 76.2 24.4 0.013

10. Toothbrush 5.3 7.5 20. Tooth brushing 19.5 22.1 0.001

13. Dental turbine 68.6 32.7 19. Drilling 67.8 30.0 0.39

Notes: * Mann–Whitney U-test. 
Abbreviation: SD, standard deviation.

Table 4 Spearman’s Coefficients (r≥0.40) for Correlation Between 
the Disgust Ratings and DFS Scores in the Patient Group

Serial No. Image Correlation 
Coefficients

p-value Disgust Rating

Mean SD

16. Impression 0.61 <0.001 55.1 33.3

15. Interdental brush 0.47 0.001 16.0 21.4

30. Dental light 0.41 0.006 24.1 27.8

29. Dental chair 0.40 0.008 29.0 29.8

Abbreviations: DFS, dental fear survey; SD, standard deviation.

Patient Preference and Adherence 2024:18                                                                                       https://doi.org/10.2147/PPA.S447526                                                                                                                                                                                                                       

DovePress                                                                                                                         
629

Dovepress                                                                                                                                                          Tanaka et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


instruments in the dentist group was <30, suggesting that they were not averse to these instruments. In other words, 
patients dislike dental instruments toward which dentists have neutral feelings. In contrast, aversion to the toothbrush, 
dental mirror, and saliva ejector was low, with no significant difference between the two groups. All these instruments are 
considered less invasive by patients. Comparison of disgust ratings between the two groups revealed mean differences 
>40 for the suture, syringe, dental turbine, scalpel, and explorer, which are highly invasive instruments and procedures.7 

Pain during dental treatment plays a major role in the onset of dental anxiety and is a major concern for patients 
undergoing dental treatment.24 A recent review showed that dental anxiety affects the perception of pain before and 
during endodontic treatment.25 Pain is a physiological experience as well as a cognitive and emotional construct.24 

Therefore, dentists should be sensitive to patients’ perceptions and feelings about instruments and situations associated 
with pain.

Regarding dental procedures, disgust toward tooth extraction, dental drilling, and local anesthesia was >60 in the 
patient group, which was significantly different from that in the dentist group. This was consistent with the results for 
dental instruments. Patients dislike not only painful dental instruments, but also painful dental procedures. Notably, 
disgust toward impression making was not significantly difference between the patient and dentist groups, despite the 
higher reluctance in the patient group. In this study, an image of a conventional alginate impression was presented to the 
participants. Conventional impressions are often physically and mentally burdensome for patients, particularly those with 
a pronounced gag reflex.26 Oosterink et al19 reported that negative experiences such as extreme nausea and almost 
suffocation during dental treatment are factors associated with high dental anxiety and dental phobia. The gag reflex is 
not only distressing for the patient, but also stressful for the dentist making the impression. Thus, subjective ratings for 
impressions may be affected by stress on the dentist during impression making and the development of the gag reflex in 
patients undergoing the procedure. In contrast, optical impressions are preferred over conventional impressions because 
the gag reflex is easier to control.27 Although no image depicting an optical impression was presented in this study, 
optical impressions using an intraoral scanner allow three-dimensional data to be obtained by bringing a small camera 
close to the intraoral focus site. Thus, an optical impression might be a useful tool for both patients and dentists.

The patient group rated all images in the dental environment as less averse; however, a significant difference between 
the two groups was observed for the dental glove. For dentists, wearing rubber gloves during dental procedures is 
common. However, for patients, rubber gloves may be associated with surgical procedures that evoke pain and invasion. 
No significant differences were observed in the ratings for other noninvasive items between the two groups. A previous 
study reported a negative impact of the traditional white coat.28 A stereotyped concept of white-coat fear exists among 
children — the white coat evokes authority and medical practice. In this study, the level of aversion to white coats was 
low and was not an issue in adults. Recent studies have shown that children’s perception of the white coat is not different 
compared with that of child-friendly attire and have ruled out the misconception of the white-coat syndrome.29,30 Instead, 
other aspects such as an empathetic attitude and behavior toward the patient are more important than the dentist’s attire 
for gaining the patient’s trust.29

Although the level of disgust for each image was different between the patient and dentist groups, a strong correlation 
between the ranking of aversion-provoking stimuli by patients and dentists was observed. This is consistent with the 
findings in a previous study comparing aversion to dental treatment according to the dental fear level.7 The results of the 
present study can be interpreted differently depending on whether the dentist assesses aversion as a provider or recipient 
of the treatment. In this study, we adopted the latter view. In other words, dentists are familiar with the handling of dental 
instruments and procedures but, like patients, feel a certain resistance to undergoing the procedure themselves.

To further analyze patients’ perspectives, we sought to correlate the DFS score with the level of disgust to dental 
instruments, dental procedures, and the dental environment in the patient group. The results showed significant positive 
correlations for 22 of the 32 items. Among these items, those with correlation coefficients ≥0.4 were impression making 
and the interdental brush, dental light, and dental chair. The mean score for aversion to impression making was 
particularly high (55.1), indicating that those with high dental fear also had a strong aversion to impression making 
due to a specific fear of vomiting, dyspnea, and photophobia due to vomiting during dental treatment.31,32 Therefore, it is 
important to consider not only invasive procedures but also management of the gag reflex for patients.33 Regarding the 
interdental brush, dental light, and dental chair, although the level of disgust was low, participants who tended to have 
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higher dental fear were more fearful after visual stimulation with these non-painful items. Patients with dental fear seem 
to have a strong fear of pain, but the degree of fear varies from person to person, and several aspects of dental fear induce 
fear of dental visits unrelated to pain.6 In contrast, the correlation between the DFS score and the level of disgust to 
invasive procedures such as tooth extraction, dental turbine, and syringe was not high. This would be a dislike that many 
general patients would have regardless of the DFS score.

We compared the level of disgust in the patient group between simply viewing a dental instrument and observing 
a dental procedure that uses the instrument. A significant difference in the level of disgust was observed, particularly 
between scores for the extraction forceps and tooth extraction procedures. This may be because the sight of the extraction 
forceps does not trigger too many negative thoughts for the patient. In contrast, no noticeable difference was found 
between the syringe and administration of local anesthesia. In other words, a strong level of disgust was observed for 
injections and for the instruments used for the same. This suggests that exposing patients directly to instruments with 
needles may increase dental fear because needles are associated with pain.24 Similarly, the dental turbine was strongly 
disliked when presented alone, and the level of disgust was not significantly different compared with that for the 
treatment situation. Thus, dentists must keep in mind that showing patients a barred turbine head or injection needle 
elicits negative emotions.

This preliminary study had several limitations. First, the participants were recruited through convenience sampling, 
and the sample size was small. Further randomized web-based studies with a larger sample size are required to generalize 
the findings of this study to the Japanese population. Second, the study population consisted of healthy adults with prior 
dental experience and did not include children aged <18 years. Children and adults may have different views on dental 
instruments and procedures and the dental environment, and future studies should clarify these points. In addition, this 
study included only general dentists, and specialists (eg, oral surgeons or orthodontists) may have different views. In the 
future, it will be necessary to increase the number of dentists included in the study and to classify specialists. The 
management of dental fear entails gradually confronting fear-inducing stimuli while simultaneously employing relaxation 
techniques to regulate anxiety levels.6 The results of this study and subsequent research may provide evidence for the 
order in which images are presented to patients undergoing cognitive behavioral therapy for dental fear.

Conclusion
In conclusion, this study revealed that patients are most averse to invasive instruments and procedures, and that even the 
same instrument or procedure is perceived differently by patients and dentists. In contrast, a distinct correlation was 
identified between the ranking of aversion-provoking dental stimuli by patients and dentists. Furthermore, the disgust 
levels of some dental-related items that do not cause pain correlated with the dental fear level. Knowledge of these results 
may help dentists provide safe and patient-centered care.
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