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ABSTRACT

Objectives: To evaluate five-year changes (2012-2017) in dental medical waste management, high-risk instrument handling, and
waterline maintenance, to identify persistent vulnerabilities, and to establish a baseline for assessing recent Radio Frequency
Identification(RFID)-based policy changes in Korea. Methods: A longitudinal follow-up survey was conducted in 82 dental
institutions using face-to-face interviews and structured questionnaires. Data were analyzed using descriptive statistics, chi-
square tests, and independent t-tests. Results: Despite 68.3% of respondents completing continuing education, inappropriate
management of waste items (spittoon solids, contaminated impressions, and sensor covers) persisted in 37.7%-69.5% of
institutions, with 4.9%-14.2% showing regression. Incorrect handling of scaler tips (58.5%) and waterlines (76.9%) remained
high, whereas there was stable compliance with reusable linens (82.9 %) and endodontic files (71.9 %). Institutional accreditation
was the most decisive factor, with accredited clinics achieving 100% compliance across all major categories (p<0.05), and the
number of dentists, patient volume, and education were associated with partial improvements. Conclusions: Based on this
five-year baseline survey, institutional accreditation was the strongest driver of sustained compliance in high-risk instrument,
waste, and waterline management. Integrating incentive-based, rather than penalty-focused policies into the existing RFID-based
system, with dentists and dental hygienists jointly leading infection-control coordination, may support a more sustainable dental
infection-control framework.
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Table 1. Study participants and assessment items for dental waste management

Categories Descriptions

Study participants Baseline (2012): n=101 (General hospitals: 6, Dental hospitals: 13, Dental clinics: 82)
Follow-up (2017): n=82 (General hospitals: 5, Dental hospitals: 8, Dental clinics: 69)

General characteristics Individual: Age, education, position, career, duty, education experience in medical waste
management
Institutional: Opening year, number of employees, number of patients (2017: Added medical
institution certification evaluation)

Assessment items Criteria for appropriate management

Waste management” Appropriate: Disposed of as medical waste (Liquid/solid waste from spittoon/suction, etc.)
Inappropriate: Disposed of as municipal (general) waste

Infection control Appropriate: Sterilization of high-risk instruments (e.g., scaler tips) after every patient

(including high-risk instruments)”  Inappropriate: Alcohol disinfection only, or sterilization less than once a week

Waterline management” Appropriate: Daily flushing for more than 3 minutes before starting treatment

Inappropriate: No flushing performed

Other items (including linens and Appropriate: Professional or in-house laundry for reusable linens

blood contaminated samples)’ Inappropriate: Laundry at home or general laundromats

"Waste management: Classified spittoon and suction wastewater as infectious medical waste (Enforcement Decree of the
Wastes Control Act, Annex 2); disposal as general waste is prohibited [4].

?Infection control: High-risk instruments must undergo steam sterilization after each use (Ministry of Health and Welfare,
MOHW Notice No. 2017-101) [2,9].
YWaterline management: Daily flushing for 2-3 minutes before treatment recommended (MOHW Dental Infection Control
Manual 2020) to prevent biofilm [10].

YOther items: Blood-contaminated linens must be processed by professional or in-house laundry; home laundering is strictly
prohibited (Medical Service Act) [9,11].

Note: Reasons for attrition at follow-up (n=19): General hospital (n=1): Refusal (1). Dental hospital (n=5): Closing (1), Refusal (3),
Loss of questionnaire (1). Dental clinic (n=13): Closing (4), Relocation (3), Refusal (6).
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Table 2. General characteristics of the respondents [Unit: N(%)]
. Dental clinic withina Dental hospital ~ Dental clinic

Characteristic general hospital (n=5) (n=8) P (n=69) Total (n=82)

Age(years) <29 2(40.0) 8(100.0) 46(66.6) 56(68.3)
30-39 1(20.0) - 16(23.2) 17(20.7)
=40 2(40.0) - 7(10.2) 9(11.0)

Education High school graduate or lower - - 5(7.2) 5(6.1)
College graduate 3(60.0) 8(100.0) 63(91.3) 74(90.2)
University graduate or higher 2(40.0) - 1(1.5) 3(3.7)

Position (Job title) Dental hygienist 5(100.0) 8(100.0) 58(84.1) 71(86.6)
Nursing assistant - - 7(10.1) 7(8.5)
Other” 4(5.8) 44.9)

Received education yeg 5(100.0) 8(100.0) 43(62.3) 56(68.3)

in medical waste

management No - - 26(37.7) 26(31.7)

YIncludes dental technicians and sterilization staff.

2, X|1t o|27|2te| EM

2|2l Ab7H 1% Q1 7o) 44704(53.796)0] 0.1, 7| A7) 1995 o] Ho] 25714(30.50), 1996-20050] 35714(42.796)2 2005 0]
2 71 73] & 60704x(73.2%)°1 Tt DU ‘—H% A= 30-49811 713o] 37704x(45.1%0) 2 7H ko™, 509 o)/l 71k 24704
(29.306)2IC<Table 3>, ZA} 7|7+ E9F 21o] Ujgl Bha} 2= Z7)31 7| 3ho] 317014, 4] 417014, 7H4 107042 T Table 4.

Table 3. General characteristics of the dental institutions [Unit: N(%)]
Dental clinic within a

Characteristics — ) Dental hospital(n=8) Dental clinic(n=69) Total(n=82)
Number of dentists 1 2(40.0) - 42(60.9) 44(53.7)
>2 3(60.0) 8(100.0) 27(39.1) 38(46.3)
Number of dental chairs <5 2(40.0) - 37(53.6) 39(47.6)
(units) 6-19 3(60.0) 4(50.0) 31(44.9) 38(46.3)
=>20 - 4(50.0) 1(1.5) 5(6.1)
Year of opening <1995 4(80.0) 1(12.5) 20(29.0) 25(30.5)
1996-2005 - 4(50.0) 31(44.9) 35(42.7)
=>2006 1(20.0) 3(37.5) 18(26.1) 22(26.8)
Daily number of patients <29 2(40.0) - 19(27.5) 21(25.6)
30-49 2(40.0) 1(12.5) 34(49.3) 37(45.1)
=50 1(20.0) 7(87.5) 16(23.2) 24(29.3)
Medical institution Yes 4(80.0) 3(37.5) - 7(8.5)
accreditation evaluation  No 1(20.0) 5(62.5) 69(100.0) 75(91.5)
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Table 4. Proper management of high-risk instruments and waterlines by related factors (n=82) [Unit: N(%)]
Characteristics Classification N Proper Managements’ P’
Endodontic files Education (Yes/No) 56/26 50 (89.4) / 22 (84.6) 0.317

Accreditation (Yes) 7 7 (100.0) 0.394

Accreditation (No) 75 65 (86.7)

Dental hospital 6 6 (100.0)

Dental clinic 69 59 (85.5)

Changes in patient volume (Inc/Same/Dec) 31/41/10  28(93.5) / 37(90.2) / 7(70.0) 0.014*
Tooth-preparation burs Education (Yes/No) 56/26 36 (64.3) / 11 (42.3) 0.003"

Accreditation (Yes) 7 7 (100.0) 0.001"

Accreditation (No) 75 40 (53.3)

Dental hospital 6 5(83.3)

Dental clinic 69 35 (50.7)

Number of dentists (1/=2) 45/37 20 (44.4) / 27 (73.0) 0.045
Scaler tips Education (Yes/No) 56/26 23 (41.1) /6 (23.1) 0.328

Accreditation (Yes) 7 7 (100.0) 0.003"

Accreditation (No) 75 22 (29.3)

Dental hospital 6 4(66.7)

Dental clinic 69 18 (26.1)

Number of dentists (1/=2) 45/ 37 8(17.7) / 21 (56.8) 0.001"
Dental unit waterline ~ Education (Yes/No) 56/26 12 (21.4) /1 (3.8) 0.164
management Accreditation (Yes) 7 7 (100.0) <0.001"

Accreditation (No) 75 6 (8.0)

Dental hospital 6 1(16.7)

Dental clinic 69 5(7.2)

PProper management: Sum of ‘Tmprovement’ (changed from inadequate methods to sterilization after every patient) and ‘Appropriate’
(maintained proper sterilization) responses.

?p-values are based on y2-test for the four management categories (Improvement, Appropriate, Inappropriate, Worsening).

Note: Non-significant variables (p>0.05) such as patient volume (for burs, scaler tips, waterline) and number of dentists (for files,
waterline) were excluded from the table. p<0.05, " p<0.01
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2012 —» 2017 2012 —» 2017 2012 ——» 2017 2012 ——» 2017
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13 4 ‘Appropriate |, 11 Appropriate| 3 25 4 29
(15.9), 45 |\ (1344 47 (30.5)"| (35.4)
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/ \.‘ \
v 9 5
(3.7)'.‘I (11.0) (6.1) «
ves —’ v so— .’
7 26 48
(8.5) (31.7) (58.5)
[Endodontic files] [Tooth—preparation burs] [Scaler tips] [Dental unit waterline management]
------- » Maintained(appropriate) - -----% Worsened(appropriately in 2012 but inappropriately in 2017) | | Appropriate(steriized after each patient
—--— Maintained(inappropriate) - — — % Improved inappropriately in 2012 but appropriately in 2017) . Inappropriate(disinfected with alcohal swabs, sterilized
once a week or not )

Fig. 1. Changes in management of high-risk instruments and dental unit waterlines in dental facilities. Appropriate and
inappropriate indicate compliance and noncompliance with the recommended criteria, respectively; improvement and
worsening indicate changes from inappropriate to appropriate and from appropriate to inappropriate, respectively. White
and gray boxes indicate appropriate and inappropriate status, respectively.

2012 —» 2017 2012 ———» 2017 2012 —» 2017 2012 ——» 2017
(77%) (777)
% 10 68
|Appropriate| Am:’:’“ (12.2) (82.9)
17 -
(20.7) (17.4) | .Apngm ......... >
Vo174 (329) 5
L (20.7), 6.1) 4
’ \ '
LT Aporopriate] ! |Appropriate|
i 71 v T 73
o @66 | ' (89.0)
v (Wi
" Y
L "
! \ [
1 \ T
) ) I 5
! 4 ' I 3
(4.9) ;B
<
[ po—
51 6
(62.2) (7.3)

[Solid waste from spittoon and suction unit] [Blood—contaminated impression materials] [Blood—contaminated X—ray sensor cover vinyl] [Reusable linens(dental drapes)]

------- » Maintained(appropriate) - - == -=% Worsened(appropriately in 2012 but inappropriately in 2017.) D Appropriate(disposed of as medical waste)

—--—» Maintained(inappropriate) - - - # Improvediinappropriately in 2012 but appropriately in 2017.) || Inappropriate (disposed of as general waste)

* Five institutions that did not use the item were excluded,

Fig. 2. Changes in medical waste and reusable linen management practices in dental care facilities. Appropriate and
inappropriate indicate compliance and noncompliance with the recommended criteria, respectively; improvement and
worsening indicate changes from inappropriate to appropriate and from appropriate to inappropriate, respectively. White
and gray boxes indicate appropriate and inappropriate status, respectively.
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Table 5. Proper management of medical waste and reusable linens by education and accreditation sta[tus (n:%z))]
Unit: N(%

Characteristics Classification N Proper Managements’ P’
Solid waste from spittoon and suction unit Education (Yes/No)  56/26 13(23.2) / 4 (15.4) 0.384
Accreditation (Yes) 7 7 (100.0) <0.001"
Accreditation (No) 75 10 (13.3)
Dental hospital 6 2(33.4)
Dental clinic 69 8 (11.6)
Blood-contaminated impression materials Education (Yes/No) 56/26 22(39.3) /5 (19.2) 0.083
Accreditation (Yes) 7 7 (100.0) 0.001"
Accreditation (No) 75 20 (26.7)
Dental hospital 6 3 (50.0)
Dental clinic 69 17 (24.6)
Blood-contaminated X-ray sensor cover vinyl (n=77)>  Education (Yes/No) 53/24 1(58.5) /6 (25.0) 0.056
Accreditation (Yes) 6 6 (100.0) 0.028"
Accreditation (No) 71 31(43.7)
Dental hospital 6 5(83.3)
Dental clinic 65 26 (40.0)
Reusable linens (dental drapes) Education (Yes/No)  56/26 53 (94.6) / 20 (77.0) 0.014
Accreditation (Yes) 7 7 (100.0) 0.665
Accreditation (No) 75 66 (88.0)
Dental hospital 6 6 (100.0)
Dental clinic 69 60 (87.0)

"Proper management: Sum of Tmprovement’ (changed from domestic to medical waste) and ‘Appropriate’ (maintained as
medlcal waste) responses.

p -values are based on x2-test for the four management categories (Improvement, Appropriate, Inappropriate, Worsening).

JFive institutions that did not use digital X-ray sensors cover vinyl were excluded.
Note: Patient volume and number of dentists were excluded as they showed no statistical significance (p>0.05, data not
shown). p< 0.05, "p< 0.01
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