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Objective: To determine if auricular plaster therapy (APT) can alleviate dental anxiety in children aged 9 or 10 years old.

Methods: A crossover research was conducted on children with at least two deep-arrested deciduous molar caries (N = 80?). The first group (N = 40) received APT intended to reduce anxiety prior to the first caries treatment, whereas the second group (N = 40) received placebo/control APT (no anticipated impact on anxiety). The APT approaches were exchanged after a washout period following the initial caries treatment. Additionally, both groups were also informed and given a demonstration regarding the procedures and equipment prior to their use as part of a Tell-Show-Do (TSD) protocol. The dentists, children, and parents were all involved in assessing the level of anxiety using general anxiety scales. Moreover, the average heart rate and salivary cortisol concentration, both of which are indications of anxiety, were compared between the pre- and post-intervention periods. The participants were unaware of the type of APT that was employed (anti-anxiety vs. control). To avoid inadvertently influencing the outcome, all psychologists, investigators, and data recorders were blinded to the randomized subject sequence.

Results: Children treated with anti-anxiety APT demonstrated significantly higher levels of obedience than children treated with control APT (P < 0.05). In addition, children treated with APT had a lower average heart rate while awaiting treatment, undergoing local anesthesia, and receiving dental caries treatment (P < 0.05). These children had reduced salivary cortisol levels while awaiting treatment (P < 0.05).

Conclusion: Anti-anxiety APT can help relieve dental anxiety in children.
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INTRODUCTION

Child dental anxiety (CDA) is a negative mental condition that arises in children who require dental treatment (1). This anxiety may manifest in various behaviors such as muscle tensing, fist-clenching and limb-twisting, frequent urination, and nausea (2). These behaviors impede the children's access to treatment and may lead to incomplete or postponed treatment (1). Between 1971 and 2015, a systematic, retrospective study revealed that ~10% of children and adolescents suffer from dental anxiety (3). However, other studies have suggested that the rate may be significantly higher (4, 5), and survey data in several regions of China indicate that CDA prevalence may be as high as 50% (6–8). Rather than easing CDA, modern behavior management techniques focus on ensuring children are obedient. Furthermore, several behavior management methods may have a psychological impact on children and parents, resulting in severe CDA.

Acupressure is the application of pressure to conventional acupuncture points that have been evaluated for various indications ranging from cancer to obesity (9). A recent report suggested that acupressure can directly alleviate anticipatory anxiety in adults (10). Auricular acupressure, as well as conventional acupuncture, has been shown to facilitate anesthesia and analgesia and relieve anxiety (11, 12), prompting subsequent investigations into its potential benefits for anxiety. Additionally, point acupuncture can help reduce pain and autonomic excitability when children undergo local dental anesthesia (40). Previously, we have established that auricular acupressure can help nail biters overcome their anxiety and break the habit (13). Thus, these data indicated that auricular acupressure may help alleviate anxiety and pain in children receiving dental caries therapy. Auricular plaster treatment (APT) is a technique that utilizes magnetic “seeds” to apply pressure to specific areas of the ear. Whether the APT can alleviate CDA is our purpose of designing this study.



METHODS


Sample Size Calculation

The sample size calculation was performed for a comparison between APT and control APT with a hypothesis of superiority and a two-side (α = 0.05) paired-samples-test to provide 80% power. Expecting to find a 30% difference in anxiety levels between the Method A and Method B, the number of participants needed was calculated to be 19 for each group to complete the study (13, 40). However, given the high trial dropout rates for a two-sequence, two-period crossover design, we expected that recruitment of more than 40 enrollees for each group would yield the above number of completers.



Recruitment

Eighty children treated at pediatric dentistry department (The First Affiliated Hospital of XinJiang Medical University, Ürümqi, China) between March 2019 and October 2019 were selected for the study, which was approved by our institution's institutional review board (Ethics approval No. K202012-09). The inclusion criteria were: (i) First-visit Han Chinese children aged 9 or 10 years old, with two or more deep-arrested deciduous molar caries that have not invaded the dental pulp, (ii) the children were with their parents, who could communicate with the researchers in Mandarin. The exclusion criteria were: (i) the presence of temporomandibular joint disorders, (ii) the need for emergency oral treatment, (iii) children who were receiving acupuncture and moxibustion therapy, (iv) children with diseases or deformities affecting the external auditory meatus, (v) children who had taken analgesics, (vi) children with psychiatric disorders, (vii) children with blood coagulation disorders, (viii) children with disorders of mental development, (ix) children who refused to participate, and (x) children whose guardians refused to participate in the study. All children and their guardians provided consent for participation in the study and publication of their data.


Caries Treatment

The patients' caries treatments were divided into three consecutive stages: waiting for the treatment, local anesthesia, and dental caries treatment. The waiting stage (~10 min) was the time after the children had entered the consulting room but before local anesthesia was performed. Local anesthesia refers to the time during which disinfection and local anesthesia were performed. The caries removal stage refers to the time during which deep dental caries was removed by turbine dental handpiece. There were two separate treatments evaluated in this study, with one tooth treated each session, and the whole treatment process was completed by the same dentist.



Trial Sequence

All children and their parents provided verbal and written consent to participate in the study and to the proposed treatments. The trial consisted of two parallel procedures and lasted from March to October 2019 (Figure 1). One procedure comprised anxiety-reducing auricular acupressure plus Tell-Show-Do (TSD). APT was performed using five pressure points (Figure 2) with demonstrated anxiety-reducing effects: the sympathetic point (MA-AH7), Sanjiao point (MA-IC4), heart point (MA-IC), Shenmen point (MA-TF1), and adrenal gland point (MA-TG) (13–16). The other method comprised “placebo”/control auricular acupressure plus TSD. The “placebo” APT was performed at five points not considered to have anxiety-reducing effects: the heel point (MA-AH1), ankle point (MA-AH2), knee point (MA-AH3), hip point (MA-AH4), and buttock point (MA-AH5) (Figure 3). The TSD procedure was the same for both APT methods.


[image: Figure 1]
FIGURE 1. A flowchart showing the treatment schedule and patient retention.
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FIGURE 2. The anxiety-reducing auricular acupressure points are used for APT. 1. Sympathetic point (MA-AH7), 2. Sanjiao point (MA-IC4), 3. Heart point (MA-IC), 4. Shenmen point (MA-TF1), and 5. Adrenal gland point (MA-TG).
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FIGURE 3. The control (non-anxiety-reducing) auricular acupressure points are used for APT. 1. Heel point (MA-AH1), 2. Ankle point (MA-AH2), 3. Knee point (MA-AH3), 4. Hip point (MA-AH4), and 5. Buttock point (MA-AH5).




Study Randomization and Subject Grouping

Since this was a crossover study, all children were treated using both methods (one method for the first caries treatment, the other for the second). The sequence of the procedures was randomized using a random number table in Excel, with half of the children being randomized to each group. The randomization was performed by an individual who was not directly involved in the clinical aspects of the research. Individuals assigned odd numbers were allocated to Group 1 (anti-anxiety APT first) and those with even numbers were allocated to Group 2 (control APT first). If the allocation (even/odd numbers) was uneven, the group with an excess number was re-randomized until the two groups were even. The allocation for each child was placed in an opaque sealed envelope that was opened independently by the acupressurist immediately before the first treatment to determine the placement of the auricular plasters.

The participants were blinded to the type of APT used (anti-anxiety vs. control). The psychologists, investigators, and data recorders were also blinded to the sequence into which the participants were randomized to prevent them from inadvertently influencing the outcome.



Tell-Show-Do

As noted, a TSD procedure was used for all patients at each treatment during this study, regardless of the randomization. For the TSD procedure, the researchers communicated genially with the children in plain language (Tell) to explain the objective of dental caries treatment and the therapy to be adopted and to tell them how to be obedient during the treatment. The researchers then had the children watch a video about dental caries treatment (Show) so that they could understand the process of treatment and the hazards of failing to receive timely treatment. Meanwhile, the relevant medical equipment, including the high-speed turbine dental handpiece, three-purpose gun, mouth mirror, excavator, and probe, were shown to the children. Finally, the researchers let the children directly touch all the medical equipment, and encouraged them to put the equipment in their mouths to feel it (Do).



Auricular Acupressure

Magnetic “seeds” (Suzhou Gusu Acupuncture & Moxibustion Appliance Co., Ltd.; Figure 4), which had an adhesive backing, were applied by an acupressurist with more than 10 years of experience. The acupressurist stuck these onto one of each child's ears based on the randomization. After 7 days, these were removed, and five new seeds were stuck on the same points of the other ear. The participants pressed the acupressure points with the seeds three times per day for 20 s under parental supervision as recommended in a previous study (17). The children's self-compression led to feelings of local acid/a sour taste, mild swelling, pain, and/or a burning sensation. None of the patients stopped the treatment due to these sensations.


[image: Figure 4]
FIGURE 4. The adhesive-backed ear patch “seeds” used for APT.




Salivary Cortisol (SCO) Determination

Saliva samples were collected for analysis of the cortisol level by passive drooling (18, 19). To minimize the impact of the circadian rhythm, all saliva samples were collected at 15:30–16:00 during waiting stage before treatment 1 and treatment 2 on the appointment day. All samples were taken during the waiting stage. The children were prohibited from eating or drinking for 2 h before sampling. Prior to saliva collection, they gargled with clear water and disgorged the water completely, then sat on a general oral treatment chair and did not speak for 5 min before sampling. For saliva collection, the child was asked to first swallow the saliva present in their mouth, and then to slowly lean the upper part of the body forward with their head bent slightly until they salivated naturally, with saliva flowing into the sterile collection tube. They were instructed not to swallow saliva or move their tongue or lips during collection. At least 3 ml of saliva was collected from each child while they remained in this position. The collected saliva samples were centrifuged at 3,000 r/min for 20 min. The resulting clear supernatant was collected, put into a sterile Eppendorf tube, and stored at −80°C until analysis. An ELISA kit (DRG SCO ELISA; DRG International, USA) was used to determine the level of SCO as specified by the manufacturer.



Heart Rate Measurement

Anxiety typically leads to an elevated heart rate. Thus, a child portable electrocardiogram monitor was used to measure each child's heart rate during the three stages of treatment 1 and treatment 2. We record the average heart rate at waiting stage (after collection the salivary), at anesthesia stage (local anesthetic injection stage), and at the Caries removal stage by turbine dental handpiece. Statistical analysis was conducted on the average heart rates for the three stages.



The Childhood Anxiety Sensitivity Index (CASI)

The Chinese version of the CASI (CASI-C) was adopted to assess trait anxiety (20). After the 80 children were enrolled in the study, a child psychiatrist guided children to complete the questionnaire to ensure that the children can correctly understand and choose all the questions, which are in line with their status. The cumulative scores were the total points for anxiety (0–36 points). There were 18 items included in the questionnaire. Three-grade scoring criteria were adopted (where 0 represents never; 1 represents sometimes; 2 represents often). The higher the score, the higher the children's anxiety level. A score of 9 was taken as the cutoff score for boys, while 11 was taken as the cutoff score for girls, and scores equal to or above the cut-off indicated that the child was suffering trait anxiety.



Evaluation of Dental Anxiety Using Different Scoring Systems

The Frankl compliance scale (FCS) was used by the researchers to evaluate the children's behaviors throughout the treatment (21, 22). After making a double-blind evaluation, the two researchers (Dr. Wang zhiheng and Dr. Zhu shaojun) took the average of their results and set a score range of 1–4. The higher the score, the better the obedience.

The modified child dental anxiety scale in Chinese (MCDAS) was adopted as a self-assessment for the children (23). Two pediatric dentistry postgraduates, who underwent normalization training about how to properly utilize the scale, provided instructions to the children and answered any questions that were raised. The survey was conducted in the waiting room. The children filled in the questionnaire under the guidance postgraduatests (Sun xinixn and Wang bangyao). The parents participated in the scoring process, and the score range was set to 8–40. The higher the score, the more severe the CDA.

The Venham's clinical anxiety obedience level rating scale was adopted to allow parents to assess their children's anxiety (24, 41). After providing the parents with a detailed introduction to the scale and having them watch a video about the children's obedience level, a dental specialist (Dr. Li boqi) participated in the scoring process to answer the parents doubt. We take the average score after parent's rating, and higher scores indicated more severe CDA and poorer obedience.



Statistical Analysis

The test data were statistically analyzed using SPSS17.0. Differences related to gender were compared using Fisher's exact test, and the two groups were compared in terms of age using completely randomized t-testing. The two methods (anti-anxiety and control acupressure) were compared by the paired t-test. The results are expressed as the means ± standard deviation, and the test standard α was 0.05.





RESULTS


Subjects

A total of 80 children who met the inclusion criteria were randomly divided into two groups of 40 children. Two children in Group 1 and one in Group 2 were lost by the end of the first treatment. There was a 1-week washout interval between the first and second treatments. One child in each group was lost during the wash-out period. Therefore, 75 children underwent both treatments, 37 in Group 1 and 38 in Group 2, and these were included in the statistical analysis (Figure 1).



Comparison of Basic Information Between the Two Groups

The groups were gender-balanced, in which female children accounted for 45.9% of those in Group 1 and 47.4% in Group 2, (X2 = 0.015), and the difference was statistically insignificant (P > 0.05).



Comparison of the Various Dental Anxiety Scores

As shown in Table 1, children treated with the anti-anxiety auricular-plaster received a mean score of 3.33 ± 0.50 on the dentist-scored Frankl assessment, whereas the control group had a mean score of 3.13 ± 0.62 (t = 2.632, P < 0.05). In the parent-scored Venham clinical anxiety assessment, the children treated with the anti-anxiety method received a mean score of 0.99 ± 0.73, while those treated with the control method had a mean score of 1.17 ± 0.89, which was a statistically significant difference (t = 3.951, P < 0.05). In the child-scored MCDAS, those treated using the anti-anxiety approach had a mean score of 16.51 ± 5.29, while those treated using the control auricular-plaster had a mean score of 17.60 ± 6.89 (t = 2.259, P < 0.05).


Table 1. Comparison of TSD with and without APT.

[image: Table 1]



Differences in the Salivary Cortisol Levels

In a comparison of the SCO concentrations recorded at waiting stage, the children treated with the anti-anxiety approach had a mean value of 7.58 ± 2.30 while those treated with the control approach had a mean value of 8.01 ± 2.38, which was a statistically significant difference (t = 4.333, P < 0.05; Table 1).



Differences in the Heart Rates

Additionally, there were substantial variations in heart rates between the APT and control groups (Table 1). As the children awaited the treatment, those treated using the anti-anxiety method had a heart rate of 83.25 ± 8.68 beats/min while those treated with the control had a mean heart rate of 86.85 ± 8.81 beats/min, which was a statistically significant difference (t = 3.554, P < 0.05). During local anesthesia, the mean heart rate was 90.00 ± 10.12 beats/min in those using the anti-anxiety method, while it was 91.75 ± 10.43 beats/min in those using the control method (t = 3.422, P < 0.05). During caries removal stage, the heart rate was 88.84 ± 9.83 beats/min in those using the anti-anxiety method, and 90.59 ± 10.02 beats/min in those treated using the control method (t = 3.391, P < 0.05).



Comparison of Children With and Without Trait Anxiety

Since we considered that children with pre-existing trait anxiety were more likely to benefit from anxiety-reduction treatments (25), we compared outcomes according to whether the children had trait anxiety. We divided the 75 children into two subgroups using the questionnaire responses of 21 children with trait anxiety and 54 children with non-trait anxiety and then analyzed the two subgroups separately for the effects of the auricular plasters (Table 2).


Table 2. Comparison of anxious and non-anxious children.

[image: Table 2]

Notably, the difference in children's heart rates between the two methods (anti-anxiety method vs. control auricular plasters) was statistically significant at all three treatment points (waiting, anesthesia, and caries removal stage), but this difference was observed only in the subgroup of 21 children with trait anxiety (P < 0.05). These children had statistically significant differences in their Frankl (dentist) and Venham (parent) scores, as well as their MCDAS (self) scores (P < 0.05). Additionally, a statistically significant difference in salivary cortisol levels was observed between the two methods in children with trait anxiety, but not in those without trait anxiety (P < 0.05).




DISCUSSION

CDA has a high prevalence, affecting between 10 and 50% of children aged 6–12 (3, 4, 6). This study demonstrated that the average heart rate and SCO concentration of children treated with anti-anxiety auricular plasters were lower than those of children treated with control auricular plasters during the three phases of treatment (Table 1). Similarly, children's obedience was improved, as measured by the treating dentist, the children, and their parents during caries removal stage. Thus, when anti-anxiety APT was combined with TSD, a greater reduction in CDA was observed than when control APT was combined with TSD. Further analysis of the data (Table 2) revealed that when the anti-anxiety APT was used instead of the control APT, the average heart rate and SCO of the children with trait anxiety were significantly lower, whereas there was no significant difference between the methods in the children with non-trait anxiety. Similarly, in the tripartite scoring of obedience, the children with trait anxiety were more obedient when treated with the anti-anxiety APT than with the control APT, with no significant difference observed between the two methods in the children without trait anxiety. These results suggest that the anti-anxiety APT was effective at reducing CDA, particularly in children with trait anxiety.

A previous study established a positive correlation between CDA symptoms and self-perceived stress during dental treatment (26). The human neuroendocrine system is primarily responsible for regulating the stress response (27, 28), including the autonomic nervous system (ANS) and hypothalamic pituitary adrenal (HPA) axis. The sympathetic nervous system (SNS) and the parasympathetic nervous system (PNS) regulate the ANS in a two-way feedback loop (29). When the sympathetic nervous system becomes more active, somatic symptoms such as increased heart rate, elevated blood pressure, muscular tension, and perspiration occur to adapt to the environment. Studies have found that individuals with trait anxiety are more likely to have an overactive SNS (30–32). Anti-anxiety APTs have been shown to regulate the ANS, thereby preventing the heart rate from increasing and alleviating CDA symptoms (33). APT does not appear to have anti-anxiety properties in children with a normally functioning autonomic nervous system, which is consistent with TCM theory.

The HPA axis is another neuroendocrine system that influences the body's stress response (29). Cortisol is the end product of the HPA axis, and salivary cortisol levels reflect changes in serum cortisol (34), which can be used as a biochemical indicator for changes in anxiety and stress (35). Therefore, the salivary cortisol level was used as an indicator for CDA in this study (36). Several studies have demonstrated that individuals with trait anxiety's HPA axis respond more strongly to stress than those without trait anxiety, resulting in greater activation (37). During dental treatment, children with trait anxiety have a lower stress response threshold than children without trait anxiety (38), which increases the excitability of the HPA axis, resulting in a greater rise in cortisol (39). In this study, cortisol levels were reduced in children with trait anxiety following anti-anxiety APT (but not control APT), possibly due to decreased HPA axis activity (14). Cortisol levels were not significantly different in children with non-trait anxiety, possibly due to the relatively stable HPA axis in these children.

There are several limitations to consider when interpreting the study's findings. To begin, this was a small study, with only 75 patients completing both treatment arms (of 80 recruited). As a result of the test's applicability, we recruited only 9- to 10-year-old Han Chinese children with chronic untreated caries for the study. Therefore, it is unknown whether the findings are generalizable to children of other ages or ethnicities. In summary, APT was beneficial to children who had trait anxiety but had no effect on children who did not have trait anxiety. These findings suggest that APT may be able to alleviate CDA in some children by reducing physical tension caused by anxiety, possibly through the regulation of the ANS and HPA axes. We believe that by combining APT and TSD, we can improve the cooperation of children who do not have acute dental diseases, as well as alleviate other diseases associated with trait anxiety. Even with this method, we could significantly reduce the use of sedation and general anesthesia in children with trait anxiety who have an oral problem.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Chinese Clinical Trial Registry (ChiCTR), First Affiliated Hospital of Xinjiang Medical University. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

JW, JZ, and DS contributed to the study's design and execution, as well as to the manuscript's writing and review, and all vouch for its intellectual and technical content. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by the Natural Science Foundation of Xinjiang Uygur Autonomous Region (2018D01C208), Key projects of Hangzhou health science and technology plan (ZD20220080), and Special science and technology support project for the development of biomedicine and health industry in Hangzhou (2021WJCY298).



ACKNOWLEDGMENTS

The authors wish to express their gratitude to the children who participated in this study, their parents, and the staff.



REFERENCES

 1. Seligman LD, Hovey JD, Chacon K, Ollendick TH. Dental anxiety: an understudied problem in youth. Clin Psychol Rev. (2017) 55:25–40. doi: 10.1016/j.cpr.2017.04.004

 2. Wang F. Clinical study on the application of laughing gas/oxygen sedation assisted computerized administration system to children with dental fear. J Pract Stomatol. (2020) 36:791–4. doi: 10.3969/j.issn.1001-3733.2020.05.020

 3. Shim YS, Kim AH, Jeon EY, An SY. Dental fear & anxiety and dental pain in children and adolescents; a systemic review. J Dent Anesth Pain Med. (2015) 15:53–61. doi: 10.17245/jdapm.2015.15.2.53

 4. Alsadat FA. Dental fear in primary school children and its relation to dental caries. Niger J Clin Pract. (2018) 21:1454–60. doi: 10.4103/njcp.njcp_160_18

 5. Cianetti S, Lombardo G, Lupatelli E, Pagano S, Abraha I, Montedori A. Dental fear/anxiety among children and adolescents. A systematic review. Eur J Paediatr Dent. (2017) 18:121–30. doi: 10.23804/ejpd.2017.18.02.07

 6. Song GB. Behavioural Sciences for Dentistry. Beijing: People's Medical Publishing House (PMPH) (2004).

 7. Xia B, Wang CL, Ge LH. Factors associated with dental behaviour man- agement problems in children aged 2-8 years in Beijing, China. Int J Paediatr Dent. (2011) 21:200–9. doi: 10.1111/j.1365-263X.2011.01111.x

 8. Wu L, Buchanan H, van Wijk AJ. Translation and validation of the short form of the fear of dental pain questionnaire in China. Front Psychol. (2021) 12:1664–078. doi: 10.3389/fpsyg.2021.721670

 9. Chen H. Recent studies on auriculoacupuncture and its mechanism. J Tradit Chin Med. (1993) 13:129–43.

 10. Appukuttan DP. Strategies to manage patients with dental anxiety and dental phobia: literature review. Clin Cosmet Investig Dent. (2016) 8:35–50. doi: 10.2147/CCIDE.S63626

 11. Li WS. Effects of magnetic auricular point-sticking on adjuvant anesthesia and postoperative recovery of body function. Zhongguo Zhen Jiu. (2011) 31:349–52.

 12. Li WS. Effect of assisted anesthesia of auricular point magnetic sticking on postoperative recovery of gynecological surgery. Zhongguo Zhen Jiu. (2013) 33:648–53.

 13. Sun D, Reziwan K, Wang J, Zhang J, Cao M, Wang X, et al. Auricular acupressure improves habit reversal treatment for nail biting. J Altern Complement Med. (2019) 25:79–85. doi: 10.1089/acm.2018.0063

 14. Kuo SY, Tsai SH, Chen SL, Tzeng YL. Auricular acupressure relieves anxiety and fatigue, and reduces cortisol levels in post-caesarean section women: a single-blind, randomised controlled study. Int J Nurs Stud. (2016) 53:17–26. doi: 10.1016/j.ijnurstu.2015.10.006

 15. Wang SM, Peloquin C, Kain ZN. The use of auricular acupuncture to reduce preoperative anxiety. Anesth Analg. (2001) 93:1178–80. doi: 10.1097/00000539-200111000-00024

 16. Kurebayashi LF, Turrini RN, Souza TP, Marques CF, Rodrigues RT, Charlesworth K. Auriculotherapy to reduce anxiety and pain in nursing professionals: a randomized clinical trial. Rev Lat Am Enfermagem. (2017) 25:e2843. doi: 10.1590/1518-8345.1761.2843

 17. Lin LL. Researches status on time-effect of acupuncture. Zhongguo Zhen Jiu. (2019) 39:565–70. doi: 10.13703/j.0255-2930.2019.05.029

 18. Keil MF. Salivary cortisol: a tool for biobehavioral research in children. J Pediatr Nurs. (2012) 27:287–9. doi: 10.1016/j.pedn.2012.02.003

 19. Putnam SK, Lopata C, Fox JD, Thomeer ML, Rodgers JD, Volker MA, et al. Comparison of saliva collection methods in children with high-functioning autism spectrum disorders: acceptability and recovery of cortisol. Child Psychiatry Hum. Dev. (2012) 43:560–73. doi: 10.1007/s10578-012-0284-3

 20. Ren F, Zhang JS. Application of childhood anxiety sensitivity index. Chin J Child Health Care. (2012) 20:330–2.

 21. Frankl SN, Shiere FR, Fogels HR. Should the parent remain with the child in the dental operatory? J Dent Child. (1962) 29:150–63.

 22. American Academy of Pediatric Dentistry. Guideline on behavior guidance for the pediatric dental patient. Pediatr Dent. (2016) 38:185–98.

 23. Zhang HM. Chinese version of a face version of the modified child dental anxiety scale: transcultural adaptation and evaluation. Zhonghua Kou Qiang Yi Xue Za Zhi. (2013) 48:403–8.

 24. Xia B. Establishment and evaluation of a scale method for rating children's behavior in dental clinic in China. Zhonghua Kou Qiang Yi Xue Za Zhi. (2007) 42:106–9.

 25. Doganer YC, Aydogan U, Yesil HU, Rohrer JE, Williams MD, Agerter DC. Does the trait anxiety affect the dental fear? Braz Oral Res. (2017) 31:e36. doi: 10.1590/1807-3107bor-2017.vol31.0036

 26. Barauskas I, Barauskiene K, Januzis G. Dental anxiety and self-perceived stress in Lithuanian University of Health sciences hospital patients. A cross-sectional study. Stomatologija. (2019) 21:42–6.

 27. Russell G, Lightman S. The human stress response. Nat Rev Endocrinol. (2019) 15:525–34. doi: 10.1038/s41574-019-0228-0

 28. Chrousos GP. Stress and disorders of the stress system. Nat Rev Endocrinol. (2009) 5:374–81. doi: 10.1038/nrendo.2009.106

 29. Wang TH. Physiology. Version 9. Beijing: People's Medical Publishing House (PMPH) (2018).

 30. Kossowsky J. Separation anxiety disorder in children: disorder-specific responses to experimental separation from the mother. J. Child Psychol. Psychiatry. (2012) 53:178–87. doi: 10.1111/j.1469-7610.2011.02465.x

 31. Schmitz J. Restricted autonomic flexibility in children with social phobia. J Child Psychol Psychiatry. (2011) 52:1203–11. doi: 10.1111/j.1469-7610.2011.02417.x

 32. Dieleman GC, Huizink AC, Tulen JH, Utens EM, Creemers HE, van der Ende J, et al. Alterations in HPA-axis and autonomic nervous system functioning in childhood anxiety disorders point to a chronic stress hypothesis. Psychoneuroendocrinology. (2015) 51:135–50. doi: 10.1016/j.psyneuen.2014.09.002

 33. Hou PW, Hsu HC, Lin YW, Tang NY, Cheng CY, Hsieh CL. The history, mechanism, and clinical application of auricular therapy in traditional chinese medicine. Evid Based Complement Alternat Med. (2015) 2015:495684. doi: 10.1155/2015/495684

 34. Adam EK, Kumari M. Assessing salivary cortisol in large-scale, epidemiological research. Psychoneuroendocrinology. (2009) 34:1423–36. doi: 10.1016/j.psyneuen.2009.06.011

 35. Yfanti K, Kitraki E, Emmanouil D, Pandis N, Papagiannoulis L. Psychometric and biohormonal indices of dental anxiety in children. A prospective cohort study. Stress. (2014) 17:296–304. doi: 10.3109/10253890.2014.918602

 36. Eller NH, Netterstrøm B, Hansen AM. Psychosocial factors at home and at work and levels of salivary cortisol. Biol Psychol. (2006) 73:280–7. doi: 10.1016/j.biopsycho.2006.05.003

 37. Goette L, Bendahan S, Thoresen J, Hollis F, Sandi C. Stress pulls us apart: anxiety leads to differences in competitive confidence under stress. Psychoneuroendocrinology. (2015) 54:115–23. doi: 10.1016/j.psyneuen.2015.01.019

 38. Greaves-Lord K, Ferdinand RF, Oldehinkel AJ, Sondeijker FE, Ormel J, Verhulst FC. Higher cortisol awakening response in young adolescents with persistent anxiety problems. Acta Psychiatr Scand. (2007) 116:137–44. doi: 10.1111/j.1600-0447.2007.01001.x

 39. Tsigos C, Chrousos GP. Hypothalamic-pituitary-adrenal axis, neuroendocrine factors and stress. J Psychosom Res. (2002) 53:865–71. doi: 10.1016/S0022-3999(02)00429-4

 40. Usichenko TI, Wolters P, Anders EF, Splieth C. Acupuncture reduces pain and autonomic distress during injection of local anesthetic in children: a pragmatic crossover investigation. Clin J Pain. (2016) 32:82–6. doi: 10.1097/AJP.0000000000000222

 41. Venham LL, Gaulin-Kremer E, Munster E, Bengston-Audia D, Cohan J. Interval rating scales for children's dental anxiety and uncooperative behavior. Pediatr Dent. (1980) 2:195–202.

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Wang, Zhang and Sun. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-862575-t001.jpg
Heart rate
Waiting
Anesthesia

Caries removal
CDA score
Dentist-Frankel
Parents-Venham
Children-MCDAS
SCO concentration

TSD + APT

83.25 +8.68
90.00 + 10.12
88.84 £9.83

3.33+0.50
099+0.73
16.51 +£5.29
7.58+230

TSD + control

86.85 + 8.81
91.76 + 10.43
90.59 & 10.02

3.13+0.62
117 £0.89
17.60 + 6.89
8.01+£2.38

3.554
3.422
3.391

2.632
3.961
2259
4.333

0.001*
0.001*
0.001*

0.010"
0.000"
0.027*
0.000"

APT, anti-anxiety auricular-plaster therapy; CDA, child dental anxiety; Control, auricular-plaster therapy without anti-anxiety effects; MCDAS, modified child dental anxiety scale in Chinese;

SCO, salivary cortisol; TSD, tell-show-do.

*p < 0.05 for comparisons of TSD + APT versus TSD + control.





OPS/images/fpsyt-13-862575-t002.jpg
Trait anxiety Heart rate
Waiting
Anesthesia
Caries removal
CDA score
Dentist-Frankel
Parents-Venham
Children-MCDAS
SCO concentration

Non-trait anxiety Heart rate
Waiting
Anesthesia
Caries removal
CDA score
Dentist-Frankel
Parents-Venham
Children-MCDAS
SCO concentration

TSD + APT

81.67 £9.93
90.52 + 11.92
87.62+11.04

3.17 £0.46
1.67 £0.70
20.67 £ 5.86
7.96+1.95

83.87 +£8.16
89.80 £9.45
89.31 £9.38

3.39 £ 0.50
0.72 £0.55
1493 £4.12
7.44 £2.43

TSD + control

90.38 +9.89
94.00 + 11.43
91.20+10.77

2.71£049
214£0.79
26.62 £ 6.59
909+ 191

85.48 + 8.04
90.87 £ 9.99
90.31 +£9.81

3.30+£0.59
0.80 £0.59
14.52 +3.93
759 +2.42

3.381
4.645
4.485

2939
5.423
4.308
6518

1.862
1.714
1.625

1.166
1.531
1.236
1.663

0.000*
0.000*
0.000*
0.000

0.068
0.092
0.110

0.249
0.132
0.222
0.124

APT, anti-anxiety auricular-plaster therapy; CDA, child dental anxiety; Control, auricular-plester therapy without anti-anxiety effects; MCDAS, modiied chid dental anxiety scale in Chinese;

SCO, salivary cortisol; TSD, tell-show-do.

*p < 0.05 for comparisons of TSD + APT versus TSD + control.





OPS/images/fpsyt-13-862575-g003.gif





OPS/images/fpsyt-13-862575-g004.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Randomized Crossover Study of Auricular Plaster Therapy to Relieve Dental Anxiety in Children



		Introduction



		Methods



		Sample Size Calculation



		Recruitment



		Caries Treatment



		Trial Sequence



		Study Randomization and Subject Grouping



		Tell-Show-Do



		Auricular Acupressure



		Salivary Cortisol (SCO) Determination



		Heart Rate Measurement



		The Childhood Anxiety Sensitivity Index (CASI)



		Evaluation of Dental Anxiety Using Different Scoring Systems



		Statistical Analysis













		Results



		Subjects



		Comparison of Basic Information Between the Two Groups



		Comparison of the Various Dental Anxiety Scores



		Differences in the Salivary Cortisol Levels



		Differences in the Heart Rates



		Comparison of Children With and Without Trait Anxiety







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

Randomized Crossover Study of
Auricular Plaster Therapy to Relieve
Dental Anxiety in Children





OPS/images/fpsyt-13-862575-g001.gif
St
)

T
oo ey e s gy
ey antod it

Ternando Tt oo

T T
8 e coiond e coowes

o] 230060 D2a0EE0 T
ot || ana st cars vosment ana s cars vosmns | s

O ok gt

———  —1
et i ey i o ety
ol untes Tanranseny cntod
ot showds Tetshondo
T T

7 e compioos

T s
acpinsen [| st socons canes vesrme

TSy cotwerscoecid dufin g e ekt Ueaonon 0 ooren 6oy
arraoshea s o i s e oo horcolocion o 14ty

Caorag et of i wor ocoriod ol Al cion 030

Coverage b o canas et i oGl o G o 05y e ol hacioco
ST Frrdcompinen sl wor et veomont

(o ko i o sty -0 Crinesworo vsd afer o

GTe Venham clical ity chedence evelware used alr voatment






OPS/images/fpsyt-13-862575-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





