Section 4: Questions about demographic data

This survey is aimed at verifying the utilization of CAD/CAM technology for the fabrication of Michigan splint in dental laboratories.
Participation is anonymous, voluntary, and does not require registration. You can stop the survey at any time without giving reasons.

The survey takes about 5 minutes to finish.

Personal data (age, gender, level of education, etc.) are collected in the survey. This information is used for interpretation and analysis of the results.

Your answers will be treated confidentially and will not be shared with third parties. It is not possible to identify with you. The data will only be stored and analyzed for research purposes.
If you wish to exercise your rights (information, correction, deletion, revocation, etc.) or if you have questions about the survey, please contact me via email: thai.binh.dang@rwth-aachen.de

Your participation supports the future of CAD/CAM technology in dental laboratories.

The results can be sent to all interested participants by e-mail after the study has been completed and published.

Declaration of agreement
· I have read and understood the information regarding participation in this survey. By completing the questionnaire, I give my consent to the processing of my data within the framework of the conditions and purposes described above.
· No, I don’t want to participate in the study.
Questionnaire
Participation in the survey on the utilization of CAD/CAM technology in the manufacturing of Michigan splints in Germany (translated version)
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What is it?
· Stabilization splint (=bite appliance with an adjusted surface)

What is the function of the splint?
· Protection of the teeth
· Relaxation of the masticatory muscles and temporomandibular joints

What are the features of the splint?
· Material: hard acryl material
· Applied to the upper jaw (for lower jaw = Tanner splint)
· covers all the teeth’s
· balanced contact points on the splint for each supporting antagonist cusp
· Flat surface in the posterior region
· Anterior tooth plateau
· Incisors have no static and dynamic contact point with the splint
· Canine guidance during forward and lateral movement of the lower jaw
· Freedom in centric = possibility of sliding the mandible in sagittal direction from the retral condylar position to the central condylar position without changing the vertical dimension
[image: ]
Information about Michigan splints

	
	
	



1. Are you a dental technician (including trainees)?
· Yes
· No
2. Please indicate your age group
· Under 18 years
· 18–24 years
· 25–34 years
· 35–44 years
· 45–54 years
· 55–64 years
· Over 65 years

Questions on the completion of the participant’s condition
(If you answered the question 1 and 2 with “no” or “under 18 years, you are not eligible to take part in the survey)
	
	
	



1. What type of impressions do you receive for the manufacturing of a Michigan splint?
· Conventional impressions (e.g. with alginate, silicone or polyether)
· Optical impressions with an intraoral scanner
· Both conventional and optical impressions
2. On average, how many Michigan splints do you manufacture weekly?
· Amount: ______________________________________________________
3. What type of bite registration do you most frequently receive?
· Centric registration in wax
· Centric registration with a different material: __________________________
· Bite registration in maximum intercuspidation (= squeeze bite)
· Optical impression in centric
· Optical impression in static occlusion (=maximum intercuspidation)
· None
· Other: ________________________________________________________
4. Do you receive a facebow for the manufacturing of Michigan splint?
· Yes
· No
· Sometimes

(Please answer additionally questions 5 and 6 if you selected “Yes” or “sometimes”, if “no” please continue the survey to question 7)


5. How often is the facebow used to manufacture the Michigan splint?
· Less than 10%
· 10%–29%
· 30%–50%
· 51%–70%
· 71%–99%
· Always
6. What type of facebow is used primarily?
· Conventional arbitrary (e.g. SAM Axioquick, Artex, KaVo)
· Conventional individual (e.g. Gamma Dental Reference AB facebow, CADIAX® 4 – Gamma Dental)
· Digital arbitray (e.g. SAM Axioprisa)
· Digital individual (e.g. Zebris – JMA)
7. Have you already worked with a CAD/CAM system?
· Yes
· No
8. Do you currently use any form of CAD/CAM technology in your workflow for the manufacturing of Michigan splints?
· Yes
· No

(If “yes”, continue Section 2. If “no”, skip to Section 3)

Section 1: General Questions

	
	
	



1. How many years have you been using CAD/CAM technique to manufacture Michigan splints?
· 0–2 years
· 3–5 years
· 6–10 years
· Over 11 years
2. How did you acquire the knowledge to undertake CAD/CAM manufacturing of Michigan Splints?
· Self-taught
· Companies or manufacturers
· Educational Institutes
· Occasional courses
· Other: ________________________________________________________
3. Do you think that the knowledge and education for the CAD/CAM production of Michigan splints was enough?
· Yes
· No
· If no: Give the reason: ___________________________________________
4. Do you scan conventional fabricated models?
· Yes
· No
· Sometimes

(If “yes” or “sometimes”, please answer additionally questions 5 and 6; if “no”, please continue the survey to questions 7)


5. Which model scanner do you use?
· Model scanner: _________________________________________________
· Manufacturer: __________________________________________________
6. Which articulator do you use generally to manufacture Michigan Splints?
· Articulator: ____________________________________________________
· Manufacturer: __________________________________________________
7. What percentage of the CAD/CAM Michigan splints are designed in your laboratory on the computer (=CAD)?
· Less than 10%
· 10%–29%
· 30%–50%
· 51%–70%
· 71%–99%
· All splints are designed on the computer in our own laboratory
· All splints are designed on the computer in extern laboratory
________________________________________________________________________
8. What percentage of the CAD/CAM-Michigan splints are produced in your laboratory (=CAM)?
· Less than 10%
· 10%–29%
· 30%–50%
· 51%–70%
· 71%–99%
· All splints are fabricated in our own laboratory
· All splints are fabricated in extern laboratory



9. Do you additionally produce printed models for the fabrication of the Michigan splint based on the intraoral scans?
· Yes
· No
· Sometimes

(If “yes” or “sometimes”, please answer additionally questions 10 to 13; if “no”, please continue the survey to questions 14)



Questions for hybrid workflow users only

10. How often do you print models for splint manufacturing?
· Less than 10% 
· 10%–29%
· 30%–50%
· 51%–70%
· 71%–99 %
· Always
11. Which resin or liquid material is used for model printing?
· Liquid/resin material: ____________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question
12. Which 3D printer do you use?
· 3D printer: _____________________________________________________
· I cannot answer this question
13. Which articulator do you use generally to manufacture Michigan Splints?
· Articulator: ____________________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question

Please continue the survey to questions 14

14. Which CAD Software do you use?
· Software name: ________________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question

15. Which CAM element do you use to manufacture the Michigan splints primarily?
· Subtractive (milled)
· Additive (printed)
16. Please enter the average active working time per splint (excluding waiting times due to curing or mechanical processes)
· Less than 1 hour
· Between 1–2 hours
· Between 2–3 hours
· Over 3 hours


[bookmark: _Hlk196985828]Questions for subtractive users only

17. Which milling machine do you use?
· Milling machine: ________________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question
18. Which PMMA blank do you use primarily?
· PMMA blank: __________________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question




Questions for additive users only

19. Which 3D printer do you use?
· 3D printer: _____________________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question
20. Which resin/liquid material do you use?
· Resin/liquid material: ____________________________________________
· Manufacturer: __________________________________________________
· I cannot answer this question


21. If you know this information: Please estimate the costs (in euros) incurred in the manufacture of the Michigan Splint:
· Material costs per splint: __________________________________________
· Annual maintenance costs of the equipment: __________________________
· Monthly CAD software license: _____________________________________
· Monthly CAM software license: ____________________________________
· Annual repair costs of all devices: __________________________________
· Acquisition costs of the devices
· Only for users who use hybrid manufacturing methods (including printing models)
· Model scanner: _________________________________________
· Articulator: _____________________________________________
· Only for users who use subtractive manufacturing methods
· Milling machine: _________________________________________
· Only for users who use additive manufacturing methods (including printing models)
· 3D Printer: _____________________________________________
· Ultrasonic bath: _________________________________________
· Light polymerization device: ________________________________
· Combination device (ultrasonic bath and light polymerization device): _______________________________________________________
· I cannot answer this question
Section 2: Questions for CAD/CAM Users

	
	
	



1. Which conventional manufacturing processes do you use to manufacture Michigan Splints primarily?
· Wax-press injection technique (cold or warm polymer)
· Vacuum thermoforming technique
· Other: ________________________________________________________
2. Please enter the average active working time per splint (excluding waiting times due to curing or mechanical processes)
· Less than 1 hour
· Between 1–2 hours
· Between 2–3 hours
· Over 3 hours
3. Which articulator do you use generally to manufacture Michigan Splints?
· Articulator: ____________________________________________________
· Manufacturer: __________________________________________________
4. Which resin do you use generally to manufacture Michigan splints?
· Resin: ________________________________________________________
· Manufacturer: __________________________________________________


Questions 5 and 6 for vacuum thermoforming technique users only

5. Which thermoforming machine do you use generally to manufacture Michigan splints?
· Thermofoil machine: _____________________________________________
· Manufacturer: __________________________________________________
6. Which thermoforming foil do you use generally to manufacture Michigan splints?
· Thermofoil: ____________________________________________________
· Manufacturer: __________________________________________________
7. If you know this information: Please estimate the costs (in euros) incurred in the manufacture of the Michigan Splint:
· Material costs per splint: __________________________________________
· Annual maintenance costs of the equipment: __________________________
· Annual repair costs of all devices: __________________________________
· Acquisition costs of the devices
· Articulator: __________________________________________________
· Pressure pot: ________________________________________________
· Light polymerization device: ____________________________________
· I cannot answer this question

Only for users who use the vacuum thermoforming machine
· Acquisition costs of the Thermofoil machine: __________________________
· I cannot answer this question
Section 3: Questions for Non CAD/CAM Users

	
	
	



1. Have you successfully completed the dental technician apprenticeship?
· Yes
· No
2. How many years have you worked as a dental technician?
· 0–5 years
· 6–10 years
· 11–15 years
· 16–20 years
· Over 20 years
3. In which area of dental technology do you specialize in?
· Polymer
· Ceramic
· Metal
· Generalist
· CAD/CAM
· Other: ________________________________________________________
4. What type of dental laboratory do you work in?
· Dental practice laboratory
· Commercial dental laboratory
· Manufacturing company (e.g. printing or milling center)
· Other: ________________________________________________________


5. How many other dental technicians do you work with?
· Solo practitioner or with up to 3 dental technicians
· With 4 to 9 dental technicians
· With more than 10 dental technicians
6. Are you employed as a dental technician or are you an owner/partner?
· Employee
· Owner
· Partner
7. Please enter the federal state where you currently work
· Federal State (in Germany): _______________________________________
8. Please enter your gender
· Male
· Female
· Various
· Prefer not to say


Thank you for your participation!

We would like to thank you very much for your support.

If you would like to receive the study results or have any questions or feedback, please feel free to contact me at: thai.binh.dang@rwth-aachen.de
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