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Instruction for Authors

The Journal of the Dental Association of Thailand

(J DENT ASSOC THAI) supported by the Dental Assocition
of Thailand, is an online open access and peer-reviewed
journal. The journal welcomes for submission on the field
of Dentistry and related dental science. We publish 4
issues per year in January, April, July and October.

» Categories of the Articles «

1. Review Articles: a comprehensive article with
technical knowledge collected from journals and/or
textbooks which is profoundly criticized or analyzed, or
tutorial with the scientific writing.

2. Case Reports: a clinically report of an update
or rare case or case series related to dental field which
has been carefully analyzed and criticized with scientific
observation.

3. Original Articles: a research report which has
never been published elsewhere and represent new
significant contributions, investigations or observations, with
appropriate experimental design and statistical analysis in
the filed of dentistry.

» Manuscript Submission «

The Journal of the Dental Association of Thailand
welcome submissions from the field of dentistry and related
dental science through only online submission. The manuscript
must be submitted via http://www.jdat .org. Registration by
corresponding author is once required for the article’s sub-
mission. We accept articles written in both English and Thai.
However, for Thai article, English abstract is required whereas
for English article, there is no need for Thai abstract submission.
The main manuscript should be submitted as .doc (word97-
2003). All figures, and tables should be submitted as sepa-
rated files (1 file for each figure or table). For the acceptable
file formats and resolution of image will be mentioned in
8. of manuscript preparation section.

» Scope of Article «

Journal of Dental association of Thailand (JDAT)
is a quarterly peer-reviewed scientific dental journal aims
to the dissemination and publication of new knowledges
and researches including all field of dentistry and related
dental sciences
» Manuscript Preparation «

1. For English article, use font to TH Sarabun New Style
size 14 in a standard Ad paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten.

2. For Thai article, use font of TH Sarabun New Style
size 14 in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm
margin on a four sides. The manuscript should be typewritten

with 1.5 line spacing. Thai article must also provide English
abstract. All reference must be in English. For the article
written in Thai, please visit the Royal Institute of Thailand
(http://www.royin.go.th) for the assigned Thai medical
and technical terms. The original English words must be
put in the parenthesis mentioned at the first time.

3. Numbers of page must be placed on the top
right corner. The length of article should be 10-12 pages
including the maximum of 5 figures, 5 tables and 40
references for original articles. (The numbers of references
are not limited for review article).

4. Measurement units such as length, height,
weight, capacity etc. should be in metric units. Temperature
should be in degree Celsius. Pressure units should be
in mmHg. The hematologic measurement and clinical
chemistry should follow International System Units or SI.

5. Standard abbreviation must be used for
abbreviation and symbols. The abbreviation should not be
used in the title and abstract. Full words of the abbreviation
should be referred at the end of the first abbreviation in
the content except the standard measurement units.

6. Position of the teeth may use full proper name
such as maxillary right canine of symbols according to FDI
two-digit notation and write full name in the parenthesis
after the first mention such as tooth 31 (mandibular left
central incisor)

7. Table: should be typed on separate sheets
and number consecutively with the Arabic numbers. Table
should self-explanatory and include a brief descriptive title.
Footnotes to tables indicated by lower-case superscript
letters are acceptable.

8. Figure : the photographs and figures must be
clearly illustrated with legend and must have a high
resolution and acceptable file types to meet technical
evaluation of JDAT that is adapted from file submissions
specifications of Pubmed (https://www.ncbi.nlm.nih.gov/
pmc/pub/filespec-images/#int-disp). We classify type of
figure as 3 types following: line art, halftones and combo
(line art and halftone combinations) The details of description,
required format, color mode and resolution requirement
are given in table below.

Numbers, letters and symbols must be clear and
even throughout which used in Arabic form and limited
as necessary. During the submission process, all photos
and tables must be submitted in the separate files. Once
the manuscript is accepted, an author may be requested
to resubmit the high quality photos.
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» Contact Address «

Editorial Staff of JDAT

The Dental Association of Thailand

71 Ladprao 95, Wangtonglang, Bangkok 10310, Thailand.
Email: jdateditor@thaidental.or.th Tel: +669-7007-0341
» Preparation of the Research Articles «

1. Title Page

The first page of the article should contain the
following information

- Category of the manuscript

- Article title

- Authors’ names and affiliated institutions

- Author’s details (name, mailing address, E-mail,
telephone and FAX number)

2. Abstract

The abstract must be typed in only paragraph.
Only English abstract is required for English article. Both
English and Thai abstract are required for Thai article
and put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuously
without heading on each section. Do not refer any documents,
illustrations or tables in the abstract. The teeth must be
written by its proper name not by symbol. Do not use
English words in Thai abstract but translate or transliterate
it into Thai words and do not put the original words in the
parenthesis. English abstract must not exceed 300 words.
Key words (3-5 words) are written at the end of the abstract
in alphabetical order with comma (,) in-between.

3. Text

The text of the original articles should be organized
in section as follows

- Introduction: indicates reasons or importances
of the research, objectives, scope of the study. Introduction
should review new documents in order to show the correlation
of the contents in the article and original knowledge. It must
also clearly indicate the hypothesis.

- Materials and Methods: indicate details of
materials and methods used in the study for readers to be
able to repeat such as chemical product names, types of
experimental animals, details of patients including sources,
sex, age etc. It must also indicate name, type, specification,
and other information of materials for each method. For
a research report performed in human subjects, human
material samples, human participants and animal samples,
authors should indicate that the study was performed
according to the Experiment involving human or animal
subjects such as Declaration of Helsinki 2000, available at:
https.//www.wima.net/what-we-do/medical-ethics/declara-
tion-of-helsinki/doh-oct2000/, or has been approved by

the ethic committees of each institute (*ethic number
is required).

- Results: Results are presentation of the discovery
of experiment or researches. It should be categorized and
related to the objectives of the articles. The results can be
presented in various forms such as words, tables, graphs of
illustrations etc. Avoid repeating the results both un tables
and in paragraph =. Emphasize inly important issues.

- Discussion: The topics to be discussed include
the objectives of the study, advantages and disadvantages
of materials and methods. However, the important points
to be especially considered are the experimental results
compared directly with the concerned experimental studly.
It should indicate the new discovery and/or important issues
including the conclusion from the study. New suggestion
problems and informed in the discussion and indicate the
ways to make good use of the results.

- Conclusion: indicates the brief results and the
conclusion of the analysis.

- Acknowledge: indicates the institute or persons
helping the authors, especially on capital sources of
researches and numbers of research funds (if any).

- Conflicts of interest : for the transparency
and helping the reviewers assess any potential bias. JDAT
requires all authors to declare any competing commercial
interests in conjunction with the submitted work.

- Reference: include every concered document
that the authors referred in the articles. Names of the
journals must be abbreviated according to the journal name
lists n “Index Medicus” published annually of from the
website http://www.nlm.hih.gov
» Writing the References «

The references of both Thai and English articles
must be written only in English. Reference system must
be Vancouver reference style using Arabic numbers, making
order according to the texts chronologically. Titles of the
Journal must be in Bold and Italics. The publication year,
issue and pages are listed respectively without volume.
Sample of references from articles in Journals

- Authors

Zhao'Y, Zhu J: In vivo color measurement of 410
maxillary anterior teeth. Chin J Dent Res 1998;1(3):49-51.

- Institutional authors

Council in Dental Materials and Devices. New
American Dental Association Specification No.27 for direct
filling resins. J Am Dent Assoc 1977;94(6):1191-4

- No author

Cancer in South Africa [editoriall. S Afr Med J
1994:84:15
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Sample of references from books and other mono-
graphs

- Authors being writers

Neville BW, Damn DD, Allen CM, Bouquot JE.
Oral and maxillofacial pathology. Philadelphia: WB
Saunder; 1995. P. 17-20

- Authors being both writer and editor

Norman IJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill Livestone; 1996.

- Books with authors for each separate chapter

- Books with authors for each separate chapter
and also have editor

Sanders BJ, Handerson HZ, Avery DR. Pit and
fissure sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7th ed. St Louis:
Mosby; 2000. P. 373-83.

- Institutional authors

International Organization for Standardization.
ISO/TR 11405 Dental materials-Guidance on testing of
adhesion to tooth structure. Geneva: ISO; 1994.
Samples of references from academic conferences

- Conference proceedings

Kimura J, Shibasaki H, editors. R The Journal of
the Dental Association of Thailand (JDAT): (ISSN 2408-1434)
online open access and double-blind peer review journal
and also supported by the Dental Association of Thailand
advances in clinical neurophysiology. Proceeding of the
10th International Congress of EMG and Clinical Neuro
physiology; 1995 Oct 15-19; Kyoto, Japan. Amsterdam;
Elsevier; 1996.

- Conference paper

Hotz PR. Dental plague control and caries. In:
Lang PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plague Control,
1998 May 9-12; Berne, Switzerland. Chicago: Quintessence
Publishing; 1998. p. 25-49.

- Documents from scientific or technical reports

Fluoride and human health. WHO Monograph;
1970. Series no.59.
Samples of reference from thesis

Muandmingsuk A. The adhesion of a composite
resin to etched enamel of young and old teeth [disser-
tation]. Texas: The University of Texas, Dental Branch at
Houston; 1974.
Samples of reference from these articles are only
accepted in electronic format

- Online-only Article (With doi (digital iden-
tification object number))

Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec experience. Clin Adv Periodontics 2011;1:
41-52. doi:10.1902 cap.2011.1000002.

- Online only article (without doi)

Abood S. Quality improvement initiative in nursing
homes: the ANA acts in an advisory role. Am J Nurs 2002,
102(6) [cited 2002 Aug 12] Available from: http://nursingworld.
org/AJN/2002/june/WaWatch.htmArticle
Samples of references from patents/petty patents

- Patent

Pagedas AC, inventor; Ancel Surgical R&D Inc,,
assignee. Flexible endoscopic grasping and cutting device
and positioning tool assembly. United States patent US
20020103498. 2002 Aug 1.

- Petty patent

Priprem A, inventor, Khon Kaen University.
Sunscreen gel and its manufacturing process. Thailand
petty patent TH1003001008. 2010 Sep 20.

» Preparation of the Review articles and Case reports «

Review articles and case reports should follow the
same format with separate pages for abstract, introduction,
discussion, conclusion, acknowledgement and references.
» The Editorial and Peer Review Process «

The submitted manuscript will be reviewed by
at least 2 qualified experts in the respective fields. In
general, this process takes around 4-8 weeks before the
author be noticed whether the submitted article is
accepted for publication, rejected, or subject to revision
before acceptance.

The author should realize the importance of
correct format manuscript, which would affect the duration
of the review process and the acceptance of the articles.
The Editorial office will not accept a submission i the
author has not supplied all parts of the manuscript as
outlined in this document.

» Copyright «

Upon acceptance, copyright of the manuscript
must be transferred to the Dental Association of Thailand.

PDF files of the articles are available at http://
www.jdat.org

The price of addition color printing is extra charged
10000 bath/article (vat included).

Note: Color printing of selected article is considered
by editorial board. (no extra charge)

» Updated April, 2022 «
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Guideline on Use of Fluoride in Dentistry
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The Dental Association of Thailand
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(home-use fluoride) léu vigealsdeiinfiteldliios 1¥un sndfunaumgeslss (uoride toothpaste) et nuasmgoslsd
(fluoride mouthrinse) Wag analiﬁ‘uﬁﬂﬁﬁumLLWWﬂﬁbdﬁiﬂﬂlﬁlﬁLLﬁ gndfluvigeslsnnnududugs (high concentration fluoride
toothpaste) Waealsdiasuviiniulsemu (dietary fluoride supplements) 2) Wgaaliﬁmﬁ%Hﬁumuwwéﬁaﬁumma’mi
(professionally applied fluoride) liwn Wigeslsdiaa (fluoride gel) Waosalsda$iw (fluoride vamnish) Faveslnasiiunlgealsa
(silver diamine fluoride) 3) Wgeelsadmsuldluguau (community-use fluoride) leiun nsiAnvigeslsaluwy (milk fluoridation)

v
]

nswinvlgeslsaluin (water fluoridation) laeuwinnisldngeslsalinseunquislssavaanlunisdesiuiiug U
sl sl Jomsseds uasnatnafes

Adaey : n1stlasiy, iunnssy, wwang, fluk, geslsa

Abstract

Guideline on Use of Fluoride in Dentistry was developed by the Dental Association of Thailand. It is an update
from the last revision in 2017 by an expert dental panel to reach a consensus on use of fluoride in dentistry. This
document reflects a review of dental literature and sources of professional expertise including both academic and
practicing communities in Thailand. The use of fluoride is categorized into 3 groups: 1) Home-use fluoride (fluoride
toothpaste, fluoride mouthrinse, high concentration fluoride toothpaste, and dietary fluoride supplements), 2)
Professionally applied fluoride (fluoride gel, fluoride varnish, and silver diamine fluoride), and 3) Community-use
fluoride (milk fluoridation and water fluoridation). This following guideline includes clinical effectiveness, indications,

instructions, precautions, and some adverse effects of fluoride.

Keywords: Prevention, Dentistry, Guideline, Dental caries, Fluoride

Received Date: Feb 13, 2023 Revised Date: Mar 1, 2023 Accepted Date: Apr 10, 2023
doi: 10.14456/jdat.2023.11

fasiifaiuunaay ;
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Bua: thaidentalnet@gmail.com
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UNUI

nslivigeslsaduitieensuiwnluhawsalesi  winndmaanmessu (systemic effect) nalnudndidnfieyves
Hunliegdivsgansan'” nalunslesiuiluswesigeslss  wgeslsdlunistosiuilunfie nsduaiunisasauveussm
Wuwaawe? (topical effect) uufntunazusnusou « fmilu (remineralization) iU wazyilmAnnsdudinmsazane

The Dental Association of Thailand, 2023 93



Y9459 (demineralization) 73y Welingeslsiau
Watugendn 100 dulududqu (part per million or ppm)
rasuAalenngealsa (calcium fluoride) avasaglunsiu
a a e a & = ' I3
uvEd waggnsuuuRinaeuilu Fuluuvasezanvesigeslsd
weadeuvlgealsdaunsauanduindugeslsndase (free
fluoride ion) nszAUlMiinNTarauveLITMLardUgINT
avanefveussniiaftu dugeslsdlurududuliosndy
yisewiiu 100 dulududiu ssunuinlunaniansendesUnlng
(hydroxyapatite) a%mﬂuwQ@aIiaxﬂﬂwﬁ (fluoroapatite)
warlansandvgealsevurlng (hydroxyfluoroapatite)
= A A a " | o = o | =
nanlnitdaTitewIngn (critical pH) Wiy 4.5 BemnIIwaEn
a cala 1 a | w = A |
lansondezUrlvdniiafiieningawiiiu 5.5 3adAunuse
Yl 1 = = 6’2
Msaza1eaNnsataanInanlansandesunlng
Viupwnneannage esudeiuuammslivgeslsa
Aot w.a. 2554 Taglein1snunIuwazUSULLININS LY
gealsaFosnawtie w.a. 2560 Wesnideyaiynisiiiutu
waziiielinislivigeslsalulusgnagnee viualie fiuszlev
gegnlunsteaiuiluy sumaianatiafestosiign vumunme-
a11A3 F9LAIALATINISFULUNIVINITLNENUNIUBLING
o 3 & o a P ¢
milngealsivu nempnenssunsaidunudadueiansd
Haounslingeslsdnnanesing q ienuniuwumenisly
gealsddy uarUTulminumang umadnnmsuasusunves
Uszinelng sausiiouliuinudia wgeniau 2565 uananiladn
dunumivinisiauenuimenislivigeslsdlesdu Tuium 10
figuien 2565 Inefidunuainanitu 09AnT wazauANmIg
2 1 v a (=3 2; v v 1 dl
hussdlirudnim antduldddeazulunumihenud
P ) A o o 9] ¢ @ )
WNTINFNNUN LWE]R]VWH?@ULL‘LI’J'V]Nﬂ’]ﬂ“UW@B@iﬁﬂﬂUUUiUU§ﬂ
N.A.2566
nsldugealsniinanegunuuniadu 3 nquasil
1. Wgeslsidmiulifiviu (Home-use fluoride) wiadu
- igeelsivtinfiweldliaalaun edilunaungonlsd
(fluoride toothpaste) thentauunuaungeslss (fluoride
mouthrinse)
- vigeelsnvlanviunwnnddsdngly laun enddlu
wQaaliﬁmmLﬁﬂ'wﬁ'uqq (high concentration fluoride
toothpaste) Wlgeelsniaiuyiniuuseniu (dietary fluoride

supplements)
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2. WaeelsillAlaeiiunummderiuayaaing (Professionally
applied fluoride) Lol Wgeslsaiaa (fluoride gel) Wgools
N$Y (luoride vamish) Faveslaeziiunlgeslsa (silver
diamine fluoride)

3. Wgeslsndmsuldluguvu (Community-use fluoride)
Tun mswiuvigeslsaluua (milk fluoridation) Maiungeslsa

Twadn (water fluoridation)

¢ o v g ya v

1. vigealsadmiuldndauy
H?ﬁﬁﬂﬂﬂ&lﬂgaakﬁf (Fluoride toothpaste)

gndftuiniinudintungeslsa 1,000 - 1,250 du
Tududi ansaanilugluiluunilasosas 22 dwendilu
nlanuutuvesigeslsa 1,450 - 1,500 dyuludnudiu i
Usgansnmlunisannisifiaitusluiuuilisduinsniosay
10 d@unavaen1s enafuluduiuunuInsive @i unay
geslsnniaududungeslsd 1,000 - 1,500 duludmeu
ansnanilunlisesas 12-35 Walleuiunisldendiiu
AN ULBENIN 600 d@rulududiunsanisitendiulyidl
gealsd’
v 1 A
Yaued

msldendilunaunigeslsidunisUosiuitus wug
Inldluynngueny wasynseauaudestonisiiniluy
Wlurddunaunigaalsa

1. wlssitumeendiiunauvgealsniuay 2 AsiAe
Wkaznauuau’

2. Mmildedfunaungeslsalvldnuduugin
o A PRy vy a a v a P
f9915799 1 Wielsriuseansnnuarannat1BALauaINIsLY
gndftunauvigeslsn

3. YANELANSUININUSINNNYS Va8 AT DA
Usgdvsnmilunisdesiuiiunvesigealsn™

4. MeviaanshUsailu viandeanseuinuseSuUsE U

1 v =
2191159819508 30 U
F9A255239

msldendilunaurigeslsaludndndeddieay

o o A & a ' | P

sednseTaiieoannisnduenditu lneamedinowens 3 U g
I 1 A al 1 a % % 7
Wurananfideesnanisiiaflunnnse sl untinwiuy



A157099 1 Usinadazaudutuyeseditunaueslsaiuuzly’ uasUsunamgeslsavesediiuaiututungeslss 1,000 uay 1,500 auluaiuaiu

Table 1 Recommended amount and concentration of fluoride toothpaste and amount of fluoride in toothpaste containing 1,000 ppm

and 1,500 ppm fluoride

42907y R RL anudandy Y Yanamgeslsdanendily AUz LNULRN
vgealsa  e1dilu (@adn3w)
03 4 600 ppm 1,500 ppm
Audusniu - uegauwdsswalen/ 1,000 ppm 0.1 0.1 0.15 funasesuUsiliuavdaviasonn
218931 3 U Winwandnians (1,400 -
1,500 ppm
o
G
Hungann)®
01837 - wihduAundswes 1,000 ppm 0.25 0.25 0.38 funAvesueETUlY uaseuUsily
g 60 wlsvudatilng (1,400 — pgLfaulimAnTiuinanewas e
1,500 ppm TEINUTI LA A MUY w6
REIEER laigpsthuthnu visoe1athuin 1 A%
g (Usganau 1 geile (handful) w3 5-
W30gaun) * 10 fiadans)
218 6 Vuly WINAUAIINENIVES 1,400 — 1.0 1.0 1.50 yasUssilumstiuhanewazlasly
wUssdiu 1,500 ppm Uneen Tnglissathuimu ioe1a

Tiud 1 A3 (Wssana 1 gdle vise
5 - 10 {adans)

*mstendihididnmududuveaigeslss 1,400 - 1,500 ppm aasegmelinsuuziimemiunynains Faseitvrsanbildlamnvigeslsaluihiulosni1 0.5 ppm
uasgoalulasurlgoslsilasuyinsudsyn iy n1sieIsasIseaunIUEes luNTSARTUN I T3040 107N TUTATUY O TUAUNNE T 1AL

1f7f/7z7<zuz]7nwayw§aa2m‘ (Fluoride mouthrinse)

mﬂfﬁﬁﬂm{humﬂmauwQaaliéWwammiaﬁmﬁu
tulutuuildfesay 27° thertunuauigoslssiild ¥ud
yidewvigealse (sodium fluoride, NaF) AutiuduSesay 0.05
war 0.2 nemsidenldvdailifldunauveeanaged
Foudd

Tilugfiiseglsafiunviyu (white spot lesion)™
viegifinnudswiomsifndtuseduuiunansuazgs fleng

Aaus 6 YAulunanunsauaunsndusastiuiala™

3%1%’1§ﬂsJﬂﬁ'unﬂnwauwQaaliﬁ9'lz

1. ¥U3unas 5-10 Tadans euuaznasliiauindunan
agnaon 1 undl udathuis mnududu Usinas wazeud
mﬁ%ﬂfwmﬁaumﬂmamWQaaliéLLamium'maﬁ 2

2. lifsnhvidesulsymuevnswdsldodnaien 30 i

3. LﬁaLﬂ'uﬂisﬁwﬁmwmmmadﬁﬁ asletuln
nauvgeslsdAauaziaiun sl ud e d W unay
vigealsd

#1599 2 APt USual uasmudlunstinerdaunaauvigeslsd sy 5-10 aaans

Table 2 Concentration, amount, and frequency of fluoride mouthrinse: usage of 5-10 milliliters

Aududy anududuvasgealsa Ysuungeslsd audlunsld
(duludrudan) (Hadniungoalse)
0.05 % NaF 226 1.13-2.26 1% 1-2 a%a
(Padutunduemuvieanainnily) Wudszdmniu
0.2 % NaF 904 4.55-9.10 14 1 A3

(ANududugedadnslaeriununmdivint)

N 1-2 dUanii
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FaA35239
mslfetiuhnuaungeslsdludnasiflve
ADEUALA

H7§WquaaZ§'ﬁ7m7ilﬁ'fal77ug\1 (High concentration fluoride
toothpaste)

gnafluvigeslsianududugaiiasusenoudfny
fio Tifvangeslsdfimnuidudiudosas 1.1 vieiligeslsd
5,000 dndlududin wuiwdituedadaunsoaniiusly
Yniluwilasosay 40 fis 42 ijaLﬁauﬁ’umﬁﬁuwQaa"Lsﬁmm
Wt 1,450 dalududin’ wimsihlUesdésunisdadne
nnTumunmdivhii uazmsiuliiudlodinitenanidenis
N wrialReundu

=1

17
VBUN

RDe

iﬁuﬁﬁﬁmaﬁam 12 VulfTeandesdensiin
Hurgs L%u VLmumimssqamumummiwmLLaumnﬁlm
flanmeihanetey :ummLammamsmmﬁummmﬁu EOEaN
wimmamawﬁu weilulasunenla
Wludnurigealsdanududugs

1. uwse¥uas 2 A Wuazrouueu

2. Thuenailuguiuesnlaglilih vethulee
Tbuiies 1 ada (Usvana 1 gaile) waelaifud videduusenu
215 Wunai 30 w1 Meundanisly

o a a o/ . .
Wyoalsalasuvidnsuseniu (Dietary fluoride supple-
ments)

mslivigeslsmiaduniasulszmududnisinui
anunsadeaiufiunla Inenuidnaanilugluituwiladosay
24 usinsanAfiur oou gn Tuituduudelidanu' ognsls
< = ] & = a A v I3
AnunisAnvinamuadunisfinulusfniinisldngeslsd
winzilaganzegsBieditungeslsddslddununsvane
nssulsemurigealsaiatulutiieny 6 Tusndlenaiinity
ANNITILAUDDUNINEIDDU (very mild to mild fluorosis) &4

fnansznuseauaIsnylidunndnt®e

A15099 3 N139egeslsalasuydniuysy I
Table 3 Prescription of dietary fluoride supplements

vennitlsiimdnguatuayuinsldsugoslsd

wulundsmsnssdasietostuiiuihuudmaniinaon
ganun
Fausd

Yagduarudiilunstivigeslsiedueiinsulsemu
anadlinn Wesnniindnsnsivigoslsdiamefiguuuudu 4
Thdenldunniu Qﬁawiﬁ%wiﬂ&mﬁmﬂﬂ']ﬂ%'ﬂ/\lqaaisﬁt,a%u
gilasutseru Moud Windiflannudesnisiey (Children
with Special Health Care Needs; CSHCN) ﬁﬁmqé?uwi 61U
v ?zfqﬁmmL?imsluﬂmﬁmﬁu@gqLLaziaiaWMWimﬁ'auﬁaiu
nsliwgeslsdsuuuudu 4 1
Biengealsditusiinfusemy

mif«h&mlgaalﬁém%mﬁm%fuﬂizmuﬁﬁﬁaﬁﬁmwﬁqﬁ

1. feudngvigeslsiasuviaiulsenudeysuiiy
USinulgeslsdidinldsuanundsdng 9 wu Ay uu
gy 1 udu Lﬁaﬁmﬁ’ulﬂﬁlé’%’uﬂqaaiﬁﬁﬁu 0.05-0.07
findn3uvigeslsdrethuiings 1 Alondu Tnsasfinnsandneli
Lawwﬂiaiﬁizﬁwd@aalam‘iwfﬁuﬁmdw 0.5 dhulududiu
5’3uﬁy’qé]’adﬁmim’lmméauﬁammﬂﬂﬂmmiwﬁa&J

2. vunnvesgeslsflesurlasuUsE U TN
orguararuduturoaigeslsdluudmnaed 3

3. fosUsziliuruidssiensiindtugduszes wn
auidesanasiilsisiudedliturigoslsfiaiueiasuszmu

4, mif\hsmlaaaiiél,a%mﬁm%’wizmut.wiasﬂ%u’qhimi
M8LAU 120 uaaﬂim/\laaalsmlw dlomnUimasanaradu
mumwmanabmmwaﬂmmmLLUULﬁauwﬁquLﬁﬂﬁﬁﬁwwﬁﬂ
# 24 Alansunsesinii'®

5. avsuvawnenfimsagldsulundas fusenidu
vane 9 ads i dudnasarldsuiuas 0.5 fadnfimgeslss
AswUel 0.25 fiadnuvigealse 11 1 afa ez 1 nds
aglonalunstesiuani

6. uurthlieuvigeslsdaiuniinduusynu Litelvien
Suifailunoundu videazanethudliauiias tesaumunite
’Lﬁlﬁ%’umamwwﬁmmﬂgaabﬁaa'mﬁzuﬁ

929818

sziungaalsdluiny

< 0.3 ppm

0.3-0.5 ppm > 0.5 ppm

)

fni1 6 U -
218 6 U uly 1.0 fiadn3u/u

0.5 fiadnsu/u -

e - nsavnavuasiivinavgeslsdluisgln 0.08 - 0.20 dndlududn®
< PR DRI N " a | v \
- afmsemsuazelasivermualimhnuussyviniivigeslsdlaliiu 0.7 dwludneu
- foyangealsiluiiuslaaaunsanlan www.dental.anamai.moph.go.th
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2. vigeslsanlilagiununndviaviunyaains
wgaalselaa (Professional fluoride gel)
nslivigeslsiaauisatesiuiluylisosas 28
Tuihuusiuas$onas 20 Tuhudna? vigeslsdaaiussaviam
Tumstudinisananmesseslaaitugemnu™? laefimsdne
wuihnsgnasmesseslsailuywntu Tugildsunsieden
waeelsinadnidudosas 3.52 iWsuiunguitlilaliAndu
Sovay 10.34”
Fouad
1. fienudssronafnitungouazengmoud 6 U
Julufiansaliarusniielunisindeungoslsd
2. Musoelsaitugunngu Tnglivnawnilunsdi

Liifingoslsinity™

#1599 4 pIudutulazUsageslsivesigoslsiiaa

Jovinu

Winenganit 6 Vudeidnitlidamnsaniuaunis
naulag

awﬂwnauﬂqaaﬁﬁmﬁfj’ Loun woTngLanloaing
V\lgaavlﬁﬁ (acidulated phosphate fluoride; APF) Sosaz 1.23
war ldeumigeslsd (sodium fluoride; NaF) foeaz 2Tmevily
wupthlld uoBngranvieawinnigeslsd Jovas 1.23 10391
TvanguatuayumuUssansnnn1sUesiuiundaau we
Lﬁaqmﬂv\IQaaiiﬁéuﬁmﬁﬁmmL“T;Juﬂwmarialﬁtﬁmmmazma
wodutesunn wu luftheifnnedeytesundniau (oral
mucositis) wuz WL luduuvigeslsd Sevas 2 wnu A
L%’wﬁ'uLLaw%mmwQaa”ljﬁLLamﬂumiNﬁ il

Table 4 Concentration and amount of fluoride in a professional fluoride gel

d15ugoealid anududuvasigealsa Uanamigeslsd Vsnauvigeslsiildindou
(druludud) (Hadnsuvigeslse/dadans) (@adnIungealsd/siiadans)
1.23% APF 12,300 12.3 61.5
2% NaF 9,040 9.04 45.2

FWindoungealsdiaa

1. wssituvdednitulumenfinsugauniddaia'*

2. Bonvwen (tray) fwnzautusuouiilugesun

3. ldusinavigealsaaUssunaliiu 2 Tu 5 ves
ATLEITDINN

4. msdndumisesiunsindeurigeslsnivalils
39 laluausu

5.919n107 finlgeelsdaanseuiiuuuuaziluaig
Tiialidunan 4 unil

6. ynuziindoungoslsd TildTigaiharenasanand
aemgeslsswasgluinifietostfunsnduwasrdsniadey
Tipaadiuiueenuaglitiuradiuivesnlivan

7. mevdsnaedoungeslidiaa Huthuth Audvide
Suusgmuensiunal 30 wiil

wgaalsia191v (Fluoride varnish)
igeslsnnsfuiussavsnmmstesiuitunosay
03 luituwiar¥oray 37 ludturus”
Fouad
1. 18lsnngueny Instamnzethsbainengtiosndt 6
vize ilsianansaliimusudle uas Senuidesiensifnitungs
2. soelsAfliurYIYY

v v
Favinu
1. {ifiusy TRnsuitanfidanua nandeuludin

q
o

Useney 1wy wanawmesen vsetanmeviunanssudy q Wy
Tanfuiun enUaunau3viug (periodontal dressing) Flarus
wazansBaRnsa 1 adhesive) fisindiansialalnd (colophony)
Juduszneu

2. fffusalutn fMsawiten viedimssniavveaiioe
gouludesin®

3. ffdulsavoudin®

vigeslsinstufsinsinwsnniigaie Toiesmgeslsd

Sovay 5 Failenudiuduesmigeslsd 22,600 dulududiu
fiUsinuigeslsd 22.6 Tadnsungeslsd/dadans Uiy
Tunmsmvigeslsdnids Wemeeilutium 0.25 fadans
(USuauvigeslsd 5.7 fadindu) yafluway 0.4-0.5 Tadans
(USunaungeslsa 9-11.3 fiadnsu)
Wmsngealsinidy

1. vhanuazenihilaedailu dnilu vdowuseilu uae
Tlvsdnitulunsdinfsnuussdn

2. futhaneuasdafniluliuss

3 unumidn (microbrush) wiefueshaunaidn
(microsponge) Mwgeslsfnitivung o vuihiluiidseslsn
Hlunvtu uazvusuidanudssienisifailungs Wy
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P a v X 2 v a A X A
MUUTETN wageuuafe LWudu vandesnismlauieite
20U LIDAALENIANITHI YI3DBINTTILANLADY
4. mendin1snmgeslsnnidy Asdeemsude

gty 2-4 $alus uagsnmsuUseituluiuimingealsinsty
A oA ~ A | & 1a a 30
ialliunainsinfnuaznislaeevigeslsndiundouily
174 = s }73 3 fa
Fanaszislunisldngealsinidy

& Ay ¢ ca 0§ v ¢

winvwemmgeslsionity uurihlvisnsvmurigeslsa
13w dietary fluoride supplements tWunan 1-2 Ju*

Faviaslaazilungaalsd (Silver diamine fluoride, SDF)
%aL’;aﬂfﬂazﬁuwQaakéuﬂumsazawaiaﬁl%’wwuu
uey Lﬁawi’waiumimmégqﬂwg srutaanensidenity
(dentin hypersensitivity) gnsvnanil fia Ag(N H)F GG
Jusinags a'auﬂixﬂa‘uﬁuLLaxW@alaﬁ%ﬁnmu@?uqm%u
Inefivauludaluasthisasanin Fanesinesiiuvgeslse
Sovax 38 (lgoelsn 44,800 dalududi) iuenududu
ﬁlﬁ%’ummuzﬁﬂﬂﬂuﬁaqﬁu
UszAnsnmeas@aeslaaziiungaalsd

Faneslaeviugoslsd Sovas 38 fiussdvsnmluns
w&;mg’wa&Jcﬂu%’juufaﬁummﬁuﬁmu Souay 65-91% uavil
stﬁw%mwiumw&;mgnﬁurzgﬁﬁﬂﬁuLLﬁ Souay 82” uavtleaiu
Wu@ﬁimﬁuuﬁaaaz 71* Jaquiimsfnwreutnaley i
sw&muﬁqﬂizaw%mWTUﬂﬁuEgﬂéu’qﬁur;ﬂuﬁuuﬁ“a&hﬂ,ﬁﬁmu
aunAuviuaunmdluan3gewsni (American Dental Association
; ADA) fianuniiuinszdnsnmuesdaneslaesiiungeslsd
1uﬂfﬁ‘wqméy’qmsqﬂmmEmaaiimﬁwﬂuﬁuuﬁﬁwﬂﬂLuﬂﬂﬁhq
antuitutu ﬁqLLuzﬁﬂﬁiﬂmaaiiﬂﬂucﬂu%u'mﬂfaﬂuslu
Auwne®
nalnnsoengns>*

Tavedulu Faneslneziiugoalsd finavianeiie
VuaaveuAfisy Fuduauluinsndulunszuaunisiuen
vodTuvesUATiGe Taudeiudueyluiiuvindummalals-
AuLud (matrix metalloproteinases #39 MMPs) uasALENGL
(cathepsins) Tivatspeaaauiiidudiuusenoundnues
ity LLaxé’Ug’qmﬁLaﬁzy wulavedlulefidy wenanillaneiiu
azdufiulushu (silver protein conjugates forms) duaunila
(squamous layer) vuiloitu (dentin) uaztaviaiiloii (dentinal
tubule) lvmusanisazateannsauaznseoevaaeulel
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goolsn luaneslaeriiugoslsn Yieduiinsarateveussg
uazdaESUNSAUNTUVBILIT AR Y Anudun19ves
a a 13 1 (v I3 1
%anaﬂmaquqaalﬁﬂ eUTUENINANULTUNTALAZ UL
fudanrsinnureseuledinvinatsreaaauvasilafula
Yauay>
1. mlusesnvesiiuthuussezanauiiliveqinsaile
woluily Tudthenguaeludl
- gflanandesrionainilurgsn W hatewses
¥ (salivary dysfunction) Unnuviiagihaneiet (xerostomia
and hyposalivation) inUguiefifilunuuuguuss (severe
early childhood caries)
valal v P a oA a
- EEeyvnMuEIANNEVeERN IRV NGNS TY
Ao ° ay v | < & an g v | a
Pldanunsaviitusudnile wu wndnfldliainusiuile
Qﬁﬁqﬁﬁuﬁ’umwim (immunocompromised patient)*
- AlisegrINnvAER LAY liaN150TN 1S Y
Panualangluasane?
- finonasedlasunsshymaiuanssunelinisay
gnaau widalulasunisShwvisedaliaiunsaauenaaula
- filanunsadinfauinisnaiunnssy
2. mlusonnsnfiuuy visosInfluwvinineie™
3. miusesrvasiuwinvinsinulaenn wu fuse
a a 1 [~4 v
uShavauvesAseuiu fuyuinndusnitu Wuau
Farknu>
1. segpmeglnsuiladoluituvselionn1susiininig
o ¥
dniavvesiloslu (pulp)
2. Junilaneidu (silver allergy)
3. {nfividendniauiluwma (ulcerative gingivitis)
4. Jniligoydeslndniay (stomatitis)
ad a =1 I3
BnmIaneilaeziuvigaslsn
1. Aeumasstiteyaingiulemauaindasiin ms
= U Y a Y = a = I3
denlunisinw Tof Teude vessnidanesinesiuvigeslsn
#89AUANNTRTUTUNITNAULIRANIUNS BAZLEUAITINEN
Tupunam
2. psitiugiUisuaz/mIsunAsemsUinasiin
nsAndRuIRMseglsAdulaans AskangUALanAIY
WANPNSSEVTINNBULAEAINITYNENS (A3UT 1a uag 1b) lugid

TillonansBugeunszyiwatnafeuas 1uastBeniAI MY



JUi 1 a)naum daneslaazdungealsd b) wamdaneslnesiu
goolss
Figure 1 a) before SDF application b) after SDF application

3. yaansuazftiemsldgunsaliosiuilmnzay
dietlasium $19me uanderh annsnsufiuresans

4. dmrvonsuazasugdunsd lidulusosidn
Lﬁaﬂugaaﬂ

5. funhaneuinmituiiisosydefowvdethudd wn
seunaglndionlimiaduuusionuinalndiAssiy

A e VRIS LI

7. ¥ e shawaidn (microsponge) miariesla
oviiungeslsduusoss TneUiniiuushlfiluusiazads
AolsiAu 1 esdethwiing 10 Alaniu ™

8. solifanoslnoriiugeslsiuasgilofiutssana 1
W9 lazmdnauiumeiosvseudd onavinsdauu
UL

9. mnansavinla nimnTaneslaesiuvgeslsd
matiadthenussifiunmvgadwesseslsadtuy Tudn 2-4
dansi minseslsadlangnanany uugthlsimen

10.luseelsaitunluduiofiupisinufinnunauasn
36,43

v
o

TN 6 15eW* AUNTTREKMYANAY TOEHLATUNTYTLY

=

vidsoiluvgalunusssund  Tusiniuuvigvdosniluu
weanuzilimgann 1 9
1. flofflhouasdadedu q fanumien enafiansan
nmsysaeitunuundsely
Yanrsszdslunislidaniesinaziiungaalsd™
1. msnluseesiidntndlnssszanmitu fesdimsinma
Hang19lndTn
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Factors Affecting 1-year Tooth Loss in Type 2 Diabetes Patients
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Abstract

This study is a retrospective cohort study that aimed to investigate the factors predicting tooth loss in type 2
diabetes patients. The sample consisted of 162 diabetes patients who visited diabetes clinic, Hat Yai Hospital, Songkla
province during october 2015 - september 2020. The data were obtained from electronic databases which included
general data, medical history and oral health status. The data were analyzed using mean, standard deviation, chi-square
and multiple logistic regression. The results showed that duration of diabetes mellitus, taking drug induced xerostomia
and remaining teeth was associated tooth loss in 1 year statistically significant (p<0.05). All three factors were able
to predict tooth loss in diabetes patients by 38.8 %. Remaining teeth was the most influencing factor in predicting
tooth loss in 1 year (p<0.01). Diabetes patients who had less than 20 remaining teeth were 9.6 times (95% Cl 4.5-20.7)
more likely to have tooth loss in 1 year than those with remaining teeth > 20 teeth. The results of this study can be
used to screen the risk of tooth loss in diabetes patients and to promote proper oral health care plans to reduce

tooth loss in these diabetes patients.

Keywords: tooth loss, oral health, diabetes mellitus, drug induced xerostomia
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Table 1 General characteristics (n=162)

fiesevar 27.8 Shwilasmsmuensiudumslidugiu
Ussanasferay 75 Sutszmueniiinlsihnusks $evas 60 mumy
setutaaldlaiR (HbAIC = 7) uenniiwuinguiesig
Wounnauiiiuyy Sevag 56.2 iTnuilupsvieludesin
tonin 20 % usldiluvaenfiesioras 25.3 (597 1)

Characteristics n %
Gender

Male 57 35.2

Female 105 64.8
Age (Mean+SD =63.1+8.4, Min-Max= 39.0-84.0)

< 60 years 46 28.4

> 60 years 116 71.6
Body mass index (kg/m2) (Mean+SD = 26.4+4.0, Min-Max = 19.0-43.7)

Normal (18.5- < 25) 64 39.5

Obese (> 25) 98 60.5
Smoking status

Never smoker 152 93.8

Former/Current smoker 10 6.2
Systemic diseases

DM only 5 3.1

DM and other systemic diseases 157 96.9
Duration of DM (Mean+SD =11.8+6.8, Min-Max= 2-32)

< 10 years 67 41.4

> 10 years 95 58.6
Treatment of DM

Drug only 117 72.2

Drug and Insulin a5 27.8
Drug induced xerostomia

No 40 24.7

Yes 122 75.3
HbA1C (%) (Mean+SD = 7.9+2.1, Min-Max = 4.8-15.1)

< 7 Control DM 65 40.1

> 7 Uncontrol DM 97 59.9
Calculus

No 20 12.3

Yes 142 87.7
Denture

No 121 4.7

Yes 41 253
Remaining teeth (Mean+SD = 16.7+7.4, Min-Max = 2-30)

<20 91 56.2

> 20 71 43.8
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Table 2 Correlation and Odds ratio of univariate analysis of factors related to tooth loss in 1 year

Variables Tooth loss Unadjusted OR 95% CI P-Value
No >1

Gender
Female 51 (48.6) 54 (51.4) 0.9 0.5-1.7 0.72
Male (ref.) 26 (45.6) 31 (54.4 1

Ages
> 60 49 (42.2) 67 (57.8 2.1 1.1-4.3 0.03*
< 60 (ref.) 28 (60.9) 18 (3 1

BMI
Obese (> 25) 52 (53.1) 46 (46.9 0.6 0.3-1.1 0.08
Normal (18.5- < 25) (ref.) 25(39.1) 39 (60 1

Smoking status
Former/Current smoker 5(50.0) 5(50.0) 0.9 0.3-3.2 0.87
Never smoker (ref.) 72 (47.7) 80 (52.3) 1

Systemic diseases
DM and others systemic diseases 73 (46.5) 84 (53.5) 4.6 0.5-42.1 0.14
DM only (ref.) 4(80.0) 1 (20.0) 1

Durations of DM
> 10 years 34 (35.8) 61 (64.2 3.2 1.7-6.2 <0.01*
< 10 years (ref) 43 (64.2) 24 (35.8 1

Treatment of DM
Drug and insulin 15 (33.3) 30 ( 23 1.1-4.6 0.03*
Drug (ref.) 62 (53.0) 55(47.0 1

HbA1C
> 7 Uncontrol DM 43 (44.3) 54 (5 1.4 0.7-2.6 0.32
< 7 Control DM (ref.) 34 (52.3) 31 (47. 1

Drug induced xerostomia
Yes 52 (42.6) 70 (57 2.6 1.1-4.7 0.03*
No (ref.) 25 (62.5) 15 (37.5 1

Calculus
Yes 71 (50.0) 71 (50.0 0.4 0.2-1.2 0.09
No (ref.) 6 (30.0) 14 (70.0 1

Denture
Yes 13 (31.7) 28 (68.3) 24 1.1-5.1 0.02*
No (ref.) 64 (52.9) 57 (47 1

Remaining teeth
< 20 teeth 23(25.3) 68 ( 9.4 4.6-19.3 <0.01*
> 20 teeth (ref) 54 (76.1) 17 ( 1

*Sienificant diifference at 0L=0.05
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Table 3 Multiple logistic regression analysis of factors affecting tooth (oss

Full Model Reduced Model
Variable B Adjusted OR  P-Value B Adjusted OR P-Value
(95% ClI) (95% CI)
Age 0.5 1.6 0.33
(ref = < 60 years) (0.6-4.0)
Duration of DM 0.9 2.4 0.03* 1.0 2.7 0.01*
(ref = < 10 years) (1.1-5.4) (1.2-5.7)
Treatment of DM 0.5 1.6 0.29
(ref = drug) (0.7-4.2)
Drug induced xerostomia 1.0 2.7 0.03* 1.0 2.7 0.03*
(ref = No) (1.1-6.8) (1.1-6.6)
Calculus 0.2 1.2 0.78
(ref = No) (0.4-3.8)
Denture 0.6 1.8 0.23
(ref = No) (0.7-4.6)
Remaining teeth 2.1 79 <0.01* 23 9.6 <0.01*
(ref = > 20 teeth) (3.4-18.4) (4.5-20.7)
Constant -3.6 -2.5
R’ 0.404 0.388

Outcome = tooth loss in 1 year (1 = tooth loss > 1 vs. 0= no tooth loss)

*Significant difference at 0L.=0.05
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Enabling Factors and Barriers for The Use of Silver Diamine Fluoride to Arrest
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This study aimed to explain enabling factors and barriers to the use of silver diamine fluoride among the
elderly by dental practitioners in northeastern Thailand. Data were collected by in-depth interviews with eight
dental practitioners, six university lecturers and five lecturers from Sirindhorn College of Public Health, two silver

diamine fluoride experts, and four dental policy makers were conducted to understand the enabling conditions
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and impediments to the use of silver diamine fluoride adapted from “The concept of access” by Penchansky
and Thomas 1981. The findings revealed that the enabling factors are: the perception and experience with silver
diamine fluoride, which lead to confidence when applied; the efficacy of arresting caries; easy access to products;
availability of products; simple procedures; the free cost for elderly people who have been included in universal
coverage program; and the acceptance of the majority of elderly. The COVID - 19 pandemic caused the inability to
do aerosolizing treatments, which impelled dental practitioners curious about employing silver diamine fluoride.
The barrier factors are : most dental practitioners don’t want to use silver diamine fluoride in the esthetics area
as a consequence of black staining; having only one dealer company that seems to monopolize products caused
purchasing problems; administration to use; that the substance is liquid, which is hard to control and causes
blemishes in other areas; the lack of a silver diamine fluoride code for the medical treatment expense in hospital
record system; and that some elderly were not accepted in black staining. At present, there is no policy explicitly
encouraging the use of silver diamine fluoride, but dental policy makers are considering including it in home visiting

programs for dependent elderly people through appropriate case selection.
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Shear Bond Strength of Self-etch and Self-adhesive Resin Cements to Dentin
after Cleansing Blood-Hemostatic Agent-Contamination with Different Techniques

Paipis Sirithammapan’, Yanee Tantilertanant'
'Department of Operative Dentistry, Faculty of Dentistry, Chulalongkorn University, Bangkok, Thailand

The study aimed to evaluate the effect of cleansing protocols for blood — hemostatic agent contaminated
dentin on the shear bond strength (SBS) of self-etch or self-adhesive resin cements. Flat 50 buccal or lingual dental
surfaces obtained from intact human third molars were randomly allocated into two groups according to the type of
resin cements (self-adhesive resin cement groups and self-etch resin cement groups). Specimens were then sub-divided
into five subgroups according to contamination and cleansing protocols (Control, blood + aluminum chloride + water,
blood + aluminum chloride + 17% ethylenediaminetetraacetic acid, blood + ferric sulfate + water, blood + ferric
sulfate +17% ethylenediaminetetraacetic acid). In the self-etch resin cement group, Single Bond™ Universal adhesive
in self-etch mode was used. Cylindrical RelyX™ Ultimate or RelyX™ Unicem was built up by using SBS jig. After three-
month in distilled water storage at 37°C, all samples were performed SBS test. F-test one-way ANOVA followed by
Tukey HSD post hoc test was used to analyzed data in the self-etch resin cement and Welch’s ANOVA followed by
Games-Howell was used in the self-adhesive resin cement. Level of confident was set at 95%. Failure mode of fracture
specimens was evaluated with a stereomicroscope. In the self-etch group, mean values of SBS in all investigated
groups demonstrated no statistically significant difference compared to the control group (p=0.537). In the self-adhesive
group, all test groups showed significantly decreased mean values of SBS compared to the control group (p<0.001).
Cleansing with either water or 17%EDTA is suitable for blood-hemostatic agent contaminated dentin when using resin
cement combined with self-etch universal adhesive. However, both methods are not recommended for cleaning

such contamination when self-adhesive resin cement is used.
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Bonded restoration is a well-known treatment of bond which is a key factor, requires a clean tooth
providing both minimally invasive concept and esthetic substrate and a good moisture control such as rubber dam
restoration. To achieve a successful treatment, high quality application.?However, rubber dam isolation is impractical

Sirithammapan and Tantilertanant, 2023 123



in some clinical situations, especially when the restoration
oper operative field and optimal gingival displacement’,
topical hemostatic agents are utilized. The complexion
of blood and hemostatic agents are more often found in
clinical situations than either only blood or hemostatic
agents alone. However, studies used such complexion
were scanty.

The topical hemostatic agents possess different
mechanisms of action to achieve hemostasis. 20-25%
aluminum chloride (AICL), a popular agent used in
restorative dentistry, precipitates blood protein and
provides vasoconstriction*whereas 15-20% ferric sulfate
(FeZ(SOa)S) chemically forms ferric or sulfate ion-protein
complex in acidic condition and occludes the damaged
vessels mechanically.” Such agents alter the quality of
smear layer and underlying dentin due to their acidity
(pH ~ 0.7-2.0). Besides, the remnants of blood-hemostatic
complex are left behind in the smear layer.”” Alteration
of substrate quality consequently hampers the bond
strength of adhesive systems®™ especially in ‘no water
rinsing’ systems. The resin cement that is used along with
self-etch adhesive or self-adhesive resin cement which
incorporates partially dissolved smear layer into resin-dentin
interfacial layer' may also demonstrate the impaired bond
efficacy. However, controversial results of bond performance
of self-etch adhesive to hemostatic-contaminated dentin

were proposed by previous studies'*"

,whereas bond efficacy
of self-adhesive resin cement has still been questionable
when bonded to hemostatic agent-contaminated
dentin.'*" Therefore, the effect of blood-hemostatic agent
contaminated dentin on bond efficacy of such ‘no water
rinsing’ adhesive or cement requires the investigation.

To recover hemostatic agent-contaminated dentin
surface back to optimal level before bonding procedure,
different cleansing protocols were proposed, including
rinsing with water only or with ethylenediaminetetraacetic
acid (EDTA)."*"* EDTA, a well-known chelating agent, was
shown to restore the bond strength of simplified self-etch
adhesive to aluminum chloride-contaminated dentin to

the comparable bond strength of that with normal dentin.'®
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EDTA, which has pH=4.7, probably chelates aluminum
compound in dentin resulting in optimal surface to obtain
the high quality of bond. However, studies of cleansing
method for dentin contamination with complexion of blood
and hemostatic agent before bonding to self-adhesive
resin cement or to resin cement combined with universal
adhesive in self-etch mode are scarce.

Altogether, the present study aimed to investigate
the effect of different cleansing methods on the shear
bond strength (SBS) of resin cement, either self-etch or
self-adhesive to dentin contaminated with complexion
of blood-hemostatic agent. The null hypothesis test was
that the SBS values after different cleansing protocols

were similar to non-contaminated dentin.

Sample collection and preparation

The present study protocol was approved by
the Human Research Ethics Committee of the Faculty of
Dentistry, Chulalongkorn University (HREC-DCU 2021-010).
Twenty-five intact human third molars were extracted
from patients between 16 to 40 years with consent forms.
All collected teeth were evaluated under stereomicroscope
(5261, Olympus, Tokyo, Japan) to confirm that they were
free from caries, cracks, and fractures. All teeth were
disinfected with 1% chloramine-T solution for 7 days and
stored in distilled water at 4°C with a maximum of 6 months
until testing procedure.

Roots of all collected teeth were cut off at 2 mm
apically to the cementoenamel junction. Then, each
crown was sectioned mesiodistally into two parts by using
a low-speed diamond saw under water cooling (lsomet®
1000, Buehler, Lake Bluff, IL, USA). The fifty sectioned teeth
were embedded in formatray acrylic resin in polyvinyl
chloride rings (diameter 21.4 mm, height 21 mm) with
exposing buccal or lingual surfaces upward. The tooth
surface was ground with #150-grit silicon carbide (SiC)
paper (TOA DCC Waterproof Abrasive Paper, Kobe, Japan)
under water cooling to remove enamel and get a flat dentin.

All ground samples were checked with a stereomicroscope



at 15X magnification to confirm that no enamel was present
on the surface. The dentin surface was further ground
with #600-grit SiC paper under water cooling by polishing
machine (NANO 2000T, Pace Technology, AZ, USA) at speed
of 200 rounds/minute for 1 minute and was cleaned by

water spray from triple syringe at pressure 2065 - 2585 mmHg

and at distance 10 mm for 10 seconds to create a
standardized smear layer."” Next, bonding area of the
dentin surface was defined by three-millimeter hole at
the center of blue tape (Scotch blue™, 3M, St. Paul,
MN, USA) as shown in Figure 1.

Figure 1 Diagram illustrates the sample preparation; (A) Sectioned tooth was embedded in formatray acrylic resin in polyvinyl chloride

rings with exposing buccal or lingual surfaces upward. (B) Tooth was ground with #150-grit SiC paper under water cooling to

get flat dentin followed by erinding with #600-grit SiC paper to create smear layer. (C) Bonding area of dentin was defined

by three-millimeter hole at the center of blue tape

Conventional resin cement (RelyX™ Ultimate,
shade A1, 3M ESPE, St Paul, MN, USA) combining with
universal adhesives in self-etch mode (Single Bond™
Universal adhesive, 3M ESPE, St Paul, MN, USA) and self-
adhesive resin cement (RelyX™ Unicem, shade A2 Universal,
3M ESPE, St Paul, MN, USA) were used in this study. The

specific compositions of all materials were shown in Table 1.
The specimens were randomly allocated into two groups
according to the type of resin cements (n=25) and further
subdivided into five sub-groups (n=5) according to the
hemostatic agents and cleaning protocols. The summarized

diagrams of all groups were shown in Figures 2 and Figure 3.

Figure 2 Schematic diagram illustrates the experimental procedure of self-etch resin cement group
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Figure 3 Schematic diagram illustrates the experimental procedure of self-adhesive resin cement group

pH measurement

pH measurement of two hemostatic agents and

17% EDTA agent (Chulalongkorn university, Bangkok,

Thailand) were verified by pH meter (ORION™ Model

Table 1 Chemical compositions, pH and batches of used materials

chemicals was shown in Table 1.

420A, Texas City, TX, USA). The pH information of these

Materials Composition pH Batch/Lot
Racestyptine hemostatic solution 25% Aluminum chloride solution, 0.8 B24353BAD
agent, Septodont, 0.1% 8-Hydroxy quinoline sulfate, inert excipient
Cedex, France
Astringedent™, 15.5% ferric sulfate equivalent solution with inert binding 1.1 BGN6F
Ultradent Products, South Jordan, agent in a viscous, aqueous carrier
Utah, USA
17% EDTA, Chulalongkorn university, Ethylene diamine tetraacetic acid-disodium salt, Sodium 77 075/64
Bangkok, Thailand hydroxide, Cetrimide, Distilled water
Single Bond™ Universal adhesive, MDP Phosphate Monomer, dimethacrylate resins, HEMA, 2.7 91212B
3M ESPE, St Paul, MN, USA Vitrebond™ Copolymer, filler, ethanol, water, initiators, silane
RelyX™ Unicem, Powder: Glass powder, initiator, silica, substituted pyrimidine, - 7396460
3M ESPE, St Paul, MN, USA calcium hydroxide, peroxy compound, pigment

Liquid: Methacrylate phosphoric ester, dimethacrylate,

acetate, stabilizer, initiator
RelyX™ Ultimate Base paste: Methacrylate monomers, radiopaque silanated - 7373529

3M ESPE, St Paul, MN, USA

fillers, initiator components, stabilizers, rheological additives
Catalyst paste: Methacrylate monomers, radiopaque alkaline
(basic) fillers, initiator components, stabilizers, pigments,
rheological additives, fluorescence dye, dark cure activator for

Scotchbond™ Universal Adhesive
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Contamination procedure and cleansing protocols

Flat dentin surface was dried by using clean air
pressure. Then, ten-microliter blood was applied on dentin
for 30 seconds. The cotton pellet soaked with 100 ul of
either ALCL3 (Racestyptine hemostatic solution agent,
Septodont, Cedex, France) or Fe (SO,), (Astringedent™,
Ultradent Products, South Jordan, Utah, USA) was applied
on dentin surface for 5 minutes. After contamination, the
dentin was cleaned by water or 17% EDTA. For water rinsing
groups (SE2, SE4, SA2, SA4), the contaminated dentin was
rinsed with water spray at pressure 2065 - 2585 mmHg,
distance 10 mm for 10 seconds. For 17% EDTA rinsing
groups (SE3, SE5, SA3, SA5), the contaminated dentin
was rinsed with 17% EDTA 3 ml for 1 minute followed by
rinsing with water spray at pressure 2065 - 2585 mmHg,
distance 10 mm for 10 seconds. Samples in the control
groups (SE1, SA1) were rinsed with water spray as performed
in water rinsing group without contamination.
Bonding procedure

For the conventional resin cement groups (SE1,
SE2, SE3, SE4, SE5), dentin was dried with gentle air blow,
Single Bond™ Universal adhesive was used in self-etch
mode according to the manufacturer’s instructions. Briefly,
Single Bond™ Universal adhesive was applied by one-
millimeter applicator (Super fine dental micro applicator,
Cotisen®, Huanghua promise dental, Hebei, China) on dentin
surface with rubbing motion for 20 seconds. After application,
the surface was dried with gentle clean air blow at pressure
2065 - 2585 mmHg, at 10 mm distance until absence of
fluid movement. Then, dentin sample was assembled
to the SBS jig which stabilized a silicone tube inside,
Relyx™ Ultimate was insert in a silicone tube which was
3 mm in diameter and 3 mm in height by using silicone
gun. One kilogram was put over a cover slip upon a silicone
tube for 1 minute to simulate the finger pressure. Light
polymerization was performed for 40 seconds (LED Curing
light Demi™ Plus, Kerr, Orange, CA, USA) over the cover
slip. Tip of light curing unit was passively touched to cover
slip. After disassembled the jig, light cured polymerization

was repeatedly performed at each lateral side for 20 seconds.

Then, the tube was gently removed. Light intensity of
light curing unit was calibrated at every 5 samples with
Optilux Radiometer (L.E.D. radiometer by Demetron®,
Kerr Corporation, Danbury, CT, USA).

For the self-adhesive resin cement groups (SA1,
SA2, SA3, SA4, SA5), dentin surface was blot dried by using
absorbent paper (Kimwipes®, Kimtech Science, Kimberly-
Clark, Irving, TX, USA) to prepare slightly moist dentin. Dentin
sample was assembled into the jig as in the conventional
resin cement group. RelyX™ Unicem was inserted in silicone
tube by silicone gun. Light-curing procedure was performed
the same as in the conventional resin cement group. The
silicone tube was, then, gently removed.

Control of each group was performed by the
same protocol as mentioned above without any con-
tamination. All samples were re-examined to confirm
whether the visible bubbles were present or not. All
samples that presented visible bubble were excluded
and replaced by new ones before the next experiment
was performed.

Artificial aging process

All specimens were kept in sterile distilled water
at 37°C for 3 months. Water was gently changed every
week to avoid contamination.

Shear bond strength test

After 3 months of water storage, SBS test was
performed by using a universal testing machine (EZ-S500N,
Shimadzu, Kyoto, Japan). Each specimen was mounted
into the metal holder, the cross-head speed was set at
1 mm per minute. A shear force was applied until failure.
The bond strength was recorded and calculated by
Trapezium 2 program. Mean and standard deviation of
SBS values in each group were collected and analyzed.
Failure mode analysis

The fractured specimens were evaluated for mode
of failure under a stereomicroscope at a magnification of
35X. Modes of failures were classified as the followings:
adhesive failure, mixed failure, cohesive failure of resin
composite and cohesive failure of dentin. The collected

values of each mode were calculated based on the total
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specimens of each group and presented as a percentage
of that group.
Statistical analysis

All statistical procedures were performed by
SPSS statistical data editor Version 25 (IBM SPSS Statistics
version 28.0.0.0 (190), Armonk, NY: IBM Corp). Normal
distribution was analyzed by Shapiro-Wilk test. Then, the
homogeneity of variance of collected data was analyzed
by Levene test. For conventional resin cement groups
(SE1, SE2, SE3, SE4, SE5), which demonstrated inequality
of the homogeneity of variance, Welch’s ANOVA followed
by Games-Howell post hoc test was used for analyzing
the data. For self-adhesive groups (SA1, SA2, SA3, SA4, SA5)

which revealed both normal distribution and equal

homogeneity of variance, F-test one-way ANOVA followed
by Tukey HSD post hoc test was used for analyzing the data.

Statistical significance was determined at p-value<0.05.

Shear bond strength of resin cements

Mean SBS values of conventional resin cement
combined with self-etch universal adhesive to dentin
were shown in Table 2. The mean SBS values of all the test
groups (SE2, SE3, SE4, SE5) demonstrated no statistically
significant difference compared to the control group (SE1)
(p=0.537). Despite no significant difference, non-contaminated
dentin demonstrated the highest mean SBS values among

all the groups.

Table 2 Mean SBS value (MPa) and standard deviation (SD) of a self-etch resin cement (RelyX™ Ultimate) to normal dentin and

contaminated-dentin

Group

Mean SBS (SD)

SE1 (Control)

SE2 (AICL+ water)
SE3 (ALC + EDTA)
SE4 (Fe (

SE5 (Fe (

) + water)
) +EDTA)

14.45 (5.55)°
12.12 (3.34)
12.68 (1.26)
10.57 (2.33)
12.69 (3.06)°

The values with same lowercase letter superscript represent no statistically significant difference.

Mean SBS values of self-adhesive resin cement
bonded to blood-contaminated dentin were shown in
Table 3. The mean SBS values of self-adhesive resin cement
to blood-hemostatic agent-contaminated dentin were

significantly decreased irrespective of type of hemostatic

agents (SA2, SA3, SAd, SA5) compared to non-contaminated
dentin (SA1) (p<0.001). Both water rinsing and 17% EDTA
cleansing showed no statistically significant difference

in mean SBS values.

Table 3 Mean SBS value (MPa) and standard deviation (SD) of a self-adhesive resin cement (RelyX™ Unicem) to normal dentin

and contaminated-dentin

Group

Mean SBS (SD)

SA1 (Control)

SA2 (ALCL+ water)

SA3 (ALCL, + EDTA)

SA4 (Fe, (SO )+ water)
(

SA5 (Fe (SO ) +EDTA)

16.16 (3.58)°
5.42 (3.56)°
6.88 (3.21)°
6.02 (2.12)
5.36 (1.09)"

The values with same lowercase letter superscript represent no statistically significant difference.

Failure mode analysis
The percentages of failure mode were shown in

Figure 4 and Figure 5. Both types of resin cement (con-
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ventional and self-adhesive) mainly presented adhesive
failure. Cohesive failure and pretest failure were not

shown in the present study.



Figure 4 Represent the failure mode of self-etch resin cement group

Figure 5 Represent the failure mode of self-adhesive resin cement group

Discussion

The present study aimed to investigate whether complexion of blood-hemostatic agent on dentin surface

different cleansing methods used to decontaminate the affected the SBS values of both conventional resin cement
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combined with self-etch universal adhesive or self-adhesive
resin cement. After cleansing the contamination of blood-
hemostatic agent with either water rinsing or 17%EDTA,
SBS values of conventional resin cement combined with
self-etch universal adhesive to decontaminated dentin
were similar to uncontaminated dentin, whereas both
cleansing methods were unable to restore the SBS values
back to optimal level of the self-adhesive resin cement.
Therefore, the null hypothesis was rejected. Moreover, the
failure mode presented in this study showed predominantly
adhesive failure which represented true bond strength.'®

In order to examine the bond efficacy after
decontamination by different methods, all delicate
samples in the study were additionally challenged with
artificially aging process. Because water storage was
supposed to directly accelerate degradation of bond
interface component”’, three-month water storage before
SBS test was selected in the present study.

Since contamination with only hemostatic agent
hardly occurs in clinical situation, heparinized human
blood was used in this study. Previous study found no
significant differences on bond strength values of self-etch
adhesive regarding heparinized blood or fresh blood
dentin contamination.”” Human blood (pH~7.2-7.4) was
reported to reduce bond strength of self-etch universal
adhesive.” High pH value of blood may attenuate the
concentration and infiltrating ability of acidic monomer and
also be neutralized by high acidity of hemostatic agents
used in the study (pH<1) and vice versa. Consequently,
the effect of complexion of blood-hemostatic agent on
tooth structure in the study was probably not as strong as
in previous reports which used either blood or hemostatic
agent alone.”"*

Cleansing with water seems not to completely
remove all contaminated remnants which are left behind
in the smear layer.” Chaiyabutr and Kois also showed that
blood-hemostatic agent contaminated dentin harmed
SBS of such cement.™ Partial removal of contamination
probably resulted in negative influence on the quality of

resin-dentin interface” which was an important factor to
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dictate bond performance of self-adhesive resin cement
to dentin.” Complex of blood-hemostatic agent may still
compromise the ability of ultra-mild acidity (pH=3.78)
of self-adhesive resin cement to decontaminate and
approach dentin surface. The impurity from contaminated
smear layer that was incorporated into the resin cement
layer probably reduces its bond performance.

Previous studies showed that hemostatic agent
contaminated dentin harmed the bond strength of not
only self-adhesive, but also self-etch universal adhesive
systems. "> However, a universal adhesive in self-etch
mode in the present study surprisingly presented similar
bond strength to non-contaminated dentin, despite
three-month artificial aging. This result may attribute to
the application technique that obviously influence the
bond efficacy. Scrubbing action as conducted in this study
facilitated fresh acidic monomer to intimately contact
with underlying dentin subsequently increased resin
infiltration.” Such technique also decontaminated the
blood-hemostatic remnant on the dentin surface through
dispersing contaminated smear layer” resultingin comparable
bond strength to non-contaminated dentin, whichis consistent
with the previous study'” and showed high percentage
of restorative-dentin marginal adaptation.”’

Chemical composition of the adhesive system
might attribute to the comparable result. Single Bond™
Universal adhesive uses 10-15 wt% ethanol as solvent.
Ethanol-based solvent allows hydrophobic resin to
infiltrate into deeper substrate than that performed by
water-based solvent.” Moreover, extended air-blowing
time may completely evaporate the ethanol-based
solvent and enhance the higher degree of conversion.”
These may promote resin adhesive to infiltrate through
contaminated remnants, and ultimately increase the
bond strength.

EDTA, a well-known chelating agent, was applied
in different concentrations, durations, and techniques in
order to modify the smear layer covering dentin surface.*
17% EDTA removed larger amount of calcium ion out from

dentin compared to distilled water* probably resulting



in attenuation of the chemical bond from acidic monomer in
self-etch universal adhesive. Instead of increasing immediate
bond strength of self-etch adhesive as reported in a pre-
treatment on hemostatic agent-contaminated smear layer',
EDTA cleansing in the study showed no influence on SBS
values. The present result is in accordance with a recent
study by Mempel CA and others which demonstrated that
17-20% EDTA did not provide a benefit for universal
adhesive bonded to hemostatic agent-contaminated
dentin.” EDTA was reported to increase nanoleakage value
in the adhesive layer, albeit it did not affect the bond
strength.” Such drawback might increase bond failure
in the long term clinical service of self-etch adhesive.

In contrast to self-etch universal adhesive, setting
reaction of self-adhesive resin cement partially depends
on acid-base reaction which utilizes intrinsic water to ionize
the methacrylate phosphoric ester. The special monomer
is neutralized by alkaline filler and hydroxyapatite in dentin
resulting in chemical bond which plays a major role for
RelyX™ Unicem in bonding to dentin® despite absence
of hybrid layer and resin tags.” Partial apatite-depleted
substrate by 17% EDTA causes the reduction of SBS values
as shown in the present study and in previous study”’,
even though smear layer is almost completely removed
by 17% EDTA pretreatment for 1 minute. Such mineral-
depleted condition might delay neutralization time of
RelyX™ Unicem which requires more than 24 hours to
become neutral pH.” Remaining acidity in resinous material
compromises polymerization and mechanical properties
of cement™, and probably weakens the bond efficacy
of simplified cements.

Our results indicates that universal adhesive in
self-etch mode has acceptable bond performance to blood-
hemostatic agent contaminated dentin after water rinsing.
Besides, EDTA-pre-treatment might not be beneficial for
both types of cements. The optimal cleansing protocol
such as changes in application time, other solutions or even
techniques of application should be further investigated
to fulfill the successful clinical application of bonding

with resin cement.

Conclusion

Within the limitations of the present study,
cleansing the dentin contaminated with complexion of
blood and hemostatic agent with either water or 17%EDTA
is probably suitable when self-etch universal adhesive
combined with conventional resin cement is used. However,
in the same situation, both cleansing techniques are not

recommended when self-adhesive resin cement is used.
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Mandibular Position Changes Following Three Treatment Modalities in Class |l
Division 1 Growing Patients
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Abstract

This retrospective study aimed to investigate the effects of different orthodontic treatment modalities on
mandibular positions in Class Il division 1 growing patients. The 96 patients, (48 boys, 48 girls) aged 11.7+1.6 years
were equally divided into three groups: the cervical headgear group, the extraction of four first premolars, and the
Class Il traction. Significant changes of the mandibular positions and related structures were evaluated from pre- and
post-treatment lateral cephalograms by angular and linear measurements as well as the x-y coordinate system.
The paired t-test or the Wilcoxon signed rank test was applied to investigate significant changes within groups, and
differences between groups were evaluated by ANOVA or the Kruskal Wallis H test. Factors influencing the significant
changes of mandibular positions were evaluated by stepwise multiple regression analysis at a P<0.05 significance
level. The result indicated significant changes of mandibular position after treatment. Nonextraction treatment with
cervical headgear followed by fixed edgewise appliance produced the most significantly forward and downward
movements of the mandible with forward rotation. Mandibular rotation was the most important factor affecting
the anterior position of the chin, followed by the horizontal growth of the condyle. Meanwhile, the downward
movement of the maxilla at the A point and the vertical growth of the condyle were significantly affected by the
vertical position of the chin. In conclusion, alterations of mandibular positions after treatment of Class Il division 1
malocclusion could be expected depending on growth potential of the patient. Significant differences of mandibular
positions between treatment groups could be detected when evaluated by the x-y coordinate system. Forward
and downward displacements of the mandible with forward rotation were the most remarkable in the headgear

group followed by the extraction and Class Il traction groups, respectively.
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Introduction

Remarkable characteristics of Class Il division 1 excessive overbite and overjet are the primary motivation

malocclusion comprising of maxillary incisal protrusion with of patients seeking for treatment at various ages. The
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previous study indicated that most patients present not
only dental problem but also skeletal Class Il discrep-
ancy involving the retrusive mandible." The difference
between skeletal Class Il malocclusion and skeletal Class
lis mainly due to the retrusive mandible (less SNB angle)
than the protrusive maxilla (more SNA angle),” and this
malocclusion is not self-correction.” It is the responsibility
of an orthodontist to select the appropriate treatment
for an individual patient.

There are several treatment modalities to correct
Class Il division 1 malocclusion. However, the treatment
effect remains controversial especially in the mandibular
position. A headgear appliance is prescribed upon the
assumption that it can produce orthopedic effect on the
maxilla by restraining the forward growth and enhancing
the mandible to express the maximum growth potential.
One study reported that the cervical headgear inhibited
horizontal displacement of the mandible during treatment,*
the other found anterior rotation of the mandible with
the anterior position.” Moreover, it could distalize the
upper molars providing available space for correction of
crowding.” Extraction of premolar teeth is another method
to correct dental protrusion in non-growing patients.’ The
previous studies showed that the mandibular position of
these patients was not significantly changed after treatment.*
The chin point showed backward movement in both
extraction and non-extraction patients.10 Class Il traction
is also suggested in the treatment of Class Il malocclusion,
especially in patients who have maxillary incisal protrusion
and mandibular incisal retroclination."" Its effect on the
backward rotation of the mandible with posterior displacement
of the chin was reported.*

The chinis an essential area in facial appearance
and also one of the patient’s concerns for orthodontic
treatment.”” However, as shown from the facial growth
study, there was no bone deposition on the labial surface
of the chin." Buschang and Jacob" stated that the rotation
of the mandible was the most important factor determining

the antero-posterior position of the chin.
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Moreover, the previous study indicated a significant
relationship between mandibular position and the pharyngeal
airway space, Class Il patients with retrognathic mandible
presented the narrowest pharyngeal space.'*'' Therefore,
recognizing the effect of each treatment modality on the
position of Class Il patients is beneficial not only for facial
esthetics but also for respiratory function. The study was
undertaken upon the hypothesis that treatment of Class Il
growing patients with various modalities could change the
mandibular position.

The objectives of the study were to investigate
the effects of various orthodontic treatments on the
mandibular position in Class Il division 1 growing patients
and to compare significant differences among these

treatment effects.

The study was undertaken after the approval of
the Human Research Ethics Committee of the Faculty of
Dentistry, Chulalongkorn University (HREC-DCU 2019-037).
The sample size of 93 patients was estimated from G
power program (version 3.1.9.3) to reach 80% statistical
power by using a one way analysis of variance, with a
significance level of 0.05, based on horizontal change of
the pogonion point of the previous study.' The analyzed
sample size in each group was 31 patients. Therefore,
the sample of this study included 32 growing patients
for three groups (48 boys, 48 girls) aged 11.7+1.6 years.
The inclusion criteria were

- Skeletal Class I, division 1 malocclusion analyzed
by cephalometric analysis with an overjet larger than 5 mm,
normal or excessive overbite

- Absence of congenital syndromes or defects,
obvious facial asymmetry, extreme vertical disproportion
or congenitally missing teeth

- No history of trauma that could alter facial growth
and development

- A complete orthodontic record indicating patient

history, age, sex, type of treatment, lateral cephalograms



taken before treatment (T1) and after treatment (T2) from
the same radiographic machine. (Kodak 8000c system)

- At the end of treatment, all patients presented
Class I molar and canine relationships with an overjet of
2-3 mm and an overbite that did not exceed one-third
of the lower incisor crown height."

All participants were purposively assigned into
three treatment groups according to severity of malocclusion
and development of dentition. The treatment was prescribed
by one orthodontist (SV).

Treatment protocols

Group 1: Nonextraction treatment with cervical
headgear followed by fixed appliances edgewise technique.
The sample comprised 32 patients (16 boys, 16 girls) with
amean age 10.6+1.7, 10.9£1.6 years. Each patient was in
the mixed dentition with unerupted permanent maxillary
second molars, well-aligned lower teeth, or mild crowding
that could be corrected during the leveling phase.
Cephalometric analysis indicated skeletal Class Il normal
or decreased vertical skeletal relationship with severe upper
incisor protrusion and convex profile. Clinical examination
indicated that the convex profile was improved when
the mandible was positioned forward. Patients with
bimaxillary protrusion when the mandible was moved
were excluded. The facial development evaluated from
the hand wrist film had not passed the peak of pubertal
growth.”” The patients were recommended to wear a
cervical headgear that delivered 500 grams per side via
the permanent maxillary first molars for 12 - 14 hours per
day for distalization of the maxillary first molars, so that
Class I molar relation and adequate space for correction
of the upper incisor protrusion could be achieved without
extraction. The fixed appliance edgewise technique was
prescribed in the second stage when Class | molar was
achieved to obtain acceptable overbite, overjet, Class |
molar, and canine relationships.

Group 2: Extraction of four first premolars: the
sample comprised 32 patients (16 boys, 16 girls), mean
aged 12.2+1.1, 11.3+1.2 years. Each patient was in the

early permanent dentition stage with complete eruption

of the second maxillary molars. The cephalometric analysis
indicated severe protrusion of the incisors and convex
facial profile.

Group 3: Class Il traction group. The sample
comprised 32 patients (16 boys, 16 girls), mean aged
12.8+1.7,12.2+1.3 years. All were treated as a nonextraction
case with fixed appliance edgewise technique, and Class Il
traction. Each patient was in the permanent dentition
stage with fully erupted maxillary second molars, notable
upper arch constriction especially the intercanine width
that inhibited forward movement of the mandible, minor to
moderate crowding that could be corrected simultaneously
with arch expansion. The clinical examination indicated
improvement of the facial profile when the mandible was
positioned forward to obtain Class | molar and canine
relationships. The fixed appliance edgewise technique was
used for upper arch expansion and a class |l traction force
of 4.5 - 6.5 ounces (128 - 184 grams) per side was applied
for full-time traction after obtaining arch compatibility.
Measurements

Both before (T1) and after (T2) films were traced
by the first author (WS) on acetate papers and reference
points representing hard tissue structures were located
(Fig. 1).

Dental and skeletal changes were scrutinized
by angular and linear measurements (Fig. 1) and the x-y
coordinate system (Fig. 2).

The x-y coordinate system for cranial base
superimposition comprised line 1 (SN of T1 - 7 degrees
= X axis) and line 2 (perpendicular line to line 1 at S
point = Y axis). The line 1 and line 2 of the T1 film were
transferred to the T2 film by superimposition on the
stable structures of the anterior cranial base® of the
T1 film to evaluate the overall horizontal and vertical
changes of the jaw positions

Changes of the dental, condyle and rotation of
the jaw were evaluated by structural superimposition of
the stable structures of the related jaw.”” The occlusal
plane (line connecting the overlap of the first permanent

molars and incisors) the of the T1 radiograph served as
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the X-axis and the perpendicular line at the mesiobuccal as the angular rotation of the SN- 7° line. The forward
cusp of the first molar served as the Y-axis (Fig. 3) and backward rotations were assigned as the positive
When the T2 film was superimposed on the stable and negative values, respectively.

structures of the T1 film. Jaw rotation was determined

Figure 1 Cephalometric landmarks and angular and linear measurements. 1 SNA angle, SNB angle, 3 ANB angle, 4 SN-GoGn angle,
5 UI-NA (angle), 6 U1-NA (linear), 7 L1-NB (angle), 8 L 1-NB (linear), 9 Overbite, 10 Overjet, 11 UFH (Na-ANS), 12 LFH (ANS-Me),
13 Go-Gn

Figure 2 Cranial base superimposition reference points and planes. Line 1: SN of T1 -7 degrees = X axis, Line 2: perpendicular line

to line 1 at S point = Y-axis

Figure 3 Maxillary and mandibular superimposition reference points, planes and rotation angles. The occlusal plane of T1 served

as X axis, while perpendicular line to occlusal plane at mesiobuccal cusp of first molar served as Y axis
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Measurement error

Cephalograms of ten patients were randomly
selected for repeated all measurements by the first author
(WS) after an interval of six weeks. The first and second
readings were compared using the Intraclass correlation
coefficient (ICC), and the ICC estimates using the 2-way
mixed-effects model and their 95% confidence intervals
were calculated to Test-Retest and Intrarater Reliability.
Statistical analysis

1. All data were analyzed with SPSS statistics
software (version 22; IBM, Armonk, NY). Paired t-test was
used to compare the pre- and post-treatments within
the group.

2. One-way ANOVA and post-hoc comparison with
the Scheffé test were used to analyze the differences
among groups. The P value <0.05 was considered statistically
significant. Wilcoxon signed ranks and Kruskal Wallis H tests
were used to compare the significant differences within
and between groups, respectively when the Kolmogorov-
Smirnov normality test indicated that distribution of the
variable was not normal.

3. Pearson’s correlation coefficient was calculated
to scrutinize the relation between significant changes of

the mandibular position and other variables. Stepwise

multiple linear regression was performed to determine
the independent variables that played an important

role on the mandibular position.

1. The ICC values showed excellent reliability
with 0.986 (95% confidence interval, 0.978-0.994) for
intrarater reliability. (Values less than 0.5, between 0.5 and
0.75, between 0.75 and 0.9, and greater than 0.90 were
indicative of poor, moderate, good, and excellent reliability,
respectively).”

2. Before treatment (Table 1), the Class Il division
1 patients presented skeletal Class Il malocclusion due
to a retrusive mandible when compared with the norm.”
There were no significant differences of the A-P position of
the two jaws among the three groups, while the vertical
position of the mandible considered from the SN-GoGn
angle, as well as the lower face height (LFH), of the extraction
group was significant greater than Class Il traction group
and headgear group, respectively. The extraction group had
a more severe proclination and protrusion of the lower
incisors, however overjet and overbite of the three

groups were not significantly different.

Table 1 Sample characteristics before treatment comprising : Age, skeleton and dental (T1)

1) Headgear group

2) Extraction group

3) Class Il traction group  Group differences

mean sd mean sd mean sd P value Post hoc
Age (years) 10.8 1.62 11.7 1.19 12.5 1.52 <.000" 1-2,1-3
SNA (degrees) (83+4) 84.7 3.69 84.5 3.45 83.8 3.13 0.572 ns
SNB (degrees) (79+3) 77.2 3.39 77.3 3.19 77.2 3.26 0.993 ns
ANB (degrees) (4+2) 7.56 1.64 7.19 1.54 6.63 1.99 0.077 ns
SN-GoGn (degrees) (34+6) 33.6 3.56 35.6 3.51 32.9 a.61 0.017" 2-3
U1-NA (degrees) (28+4) 29.3 5.22 29.9 6.43 27.2 9.11 0.295 ns
U1-NA (mm) (6+2) 4.84 2.21 6.28 2.55 5.55 3.11 0.100 ns
L1-NB (degrees) (32+6) 30.5 4.97 33.6 4.51 29.1 7.23 0.007 2-3
L1-NB (mm) (6£2) 7.86 1.51 9.97 1.92 7.42 2.00 <.000" 1-2,2-3
UFH (mm) 53.3 2.53 54.7 3.35 54.7 3.87 0.143 ns
LFH (mm) (67+4) 65.5 3.60 68.5 a.77 66.3 5.27 0.029" 1-2
Go-Gn (mm) 72.5 3.45 73.2 4.33 72.7 4.95 0.807 ns
Overjet (mm) (2.3%1) 6.95 0.35 6.36 0.38 6.86 0.37 0.443 ns
Overbite (mm) (2.2+1) 3.56 0.14 3.25 0.18 3.86 0.26 0.114 ns

'Significant difference (p<0.05, ANOVA)
ns, No significant differences between groups.
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Alterations of skeletal and dental structures after
treatment assessed by the linear and angular measurements
(Table 2) indicated significant decrease of the SNA angle
in all three groups while the SNB angle slightly increased
in the headgear and Class Il traction groups but decreased

in the extraction group. The ANB angle significantly decreased

in all three groups. The SN-GoGn angle increased significantly
in the extraction and Class Il traction groups but decreased
in the headgear group. The three treatment modalities
produced significant differences of incisor position and
inclination except the position of lower incisor teeth in

the headgear group.

Table 2 Changes of skeletal and dental structures (T2-T1) evaluated by angular and linear measurements

1) Headgear group

2) Extraction group

3) Class Il traction group

Group differences

mean sd mean sd mean sd P value Post hoc
SNA (degrees) -1.17* 1.69 -1.02* 1.67 -0.70% 1.58 0.662 ns
SNB (degrees) 0.19 1.70 -0.14 1.32 0.16 1.92 0.407 ns
ANB (degrees) -1.58** 1.19 -0.88** 1.68 -0.80* 1.53 0.063 ns
SN-GoGn (degrees) -0.49 5.28 0.78* 214 1.31%% 2.22 0.302 ns
U1-NA (degrees) -7.25% 5.25 -15.4% 9.18 -5.70% 7.28 <.000" 1-2,2-3
U1-NA (mm) -1.80% 2.26 -5.20% 1.89 -1.52*% 2.40 <.000' 1-2,2-3
L1-NB (degrees) 253 6.57 -8.56* 6.12 8.38* 9.11 <.000" 1-2,1-3,2-3
L1-NB (mm) 0.72 1.91 -3.19% 2.10 2.19%* 2.27 <.000" 1-2, 1-3, 23
UFH (mm) 4.13% 2.95 2.98* 1.92 2.22% 2.42 0.013" 1-3
LFH (mm) 4.64% 2.04 4.81* 212 3.75% 2.70 0.147 ns
Go-Gn (mm) 4.27* 231 3.72% 2.85 3.19%* 3.07 0.184 ns
Overjet -4.69** 0.40 -4.19%* 0.34 -4.59** 0.38 0.603 ns
Overbite -1.45% 0.17 -1.19% 0.17 -1.64% 0.23 0.245 ns

*Significant difference within group (p<0.05, paired t-test)

**Significant difference within group (p<0.05, Wilcoxon Signed Ranks Test)

"Significant difference between group (p<0.05, ANOVA)
"Sienificant difference between group (p<0.05, Kruskal Wallis H test)

ns, No significant group differences at .05 level.

The treatment effects evaluated from the x-y
coordinates and cranial base superimposition (Table 3)
indicated significant forward displacement of the mandible
(B, Pog, Me points) in the headgear and extraction groups.
The most anterior position of the chin could be found
in the headgear group followed by the extraction and
Class Il traction groups. In the vertical direction, both jaws
moved downward significantly.

Alterations of the dental evaluated from both
methods showed similar results. The upper and lower

incisors of the extraction group were the most significantly
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retracted (Tables 2,3). When superimposed on the stable
structures of the maxilla (Fig. 3), the maxillary incisor
moved backward and downward while the molars moved
forward and downward. Superimposition on the stable
structures of the mandible (Fig. 3) indicated backward
and upward displacements of the condylion point. The
mandibular molars moved upward and forward while
the significantly forward rotation of the mandible could
be found more in the headgear group compared to the

others (Table 3).



Table 3 Changes of skeletal and dental structures (T2-T1) evaluated by the x-y coordinate system in each group

1) Headgear group 2) Extraction 3) Class Il traction Group differences
group group
mean sd mean sd mean sd P value Post hoc
Horizontal change (mm) + anterior, - posterior
Cranial base ANS 1.64* 1.73 1.27* 1.41 1.28%* 2.38 0.388 ns
superimposition A 1.44% 1.53 0.95** 1.62 0.92* 2.27 0.253 ns
B 2.97* 222 1.05 292 0.91 292 0.004"" 1-2,1-3
Pog 3.73* 2.42 1.63% 3.06 1.02 3.40 0.001" 1-2,1-3
Me 3.39% 273 1.31* 3.29 1.17 3.80 0.013" 1-2,1-3
Maxilla ull -1.22% 2.43 -4.75% 1.78 -0.84 3.16 <.000" 1-2, 2-3
superimposition U6C 1.27* 1.72 4.70* 2.43 0.19 2.05 <.000" 1-2,1-3,2-3
Mandibular
superimposition L1l 0.55 2.18 -3.45%* 3.38 2.41* 2.26 <.000" 1-2, 1-3, 2-3
L6C 1.23% 1.90 3.17% 160 1.16* 150  <.000" 1-2,2-3
Co -3.58* 2.00 -3.44% 2,04 -1.91% 3.01  0.001" 1-3,2-3
Vertical change (mm) + extrusion, - intrusion
Cranial base ANS 3.34* 2.69 2.69% 2.06 2.22% 2.14 0.181 ns
superimposition A 3.36% 252 2.48* 1.85 2.42% 2.23 0.147 ns
B T.72% 3.75 5.70%* 6.61 5.30%* 3.81 0.021" 1-3
Pog 7.98* 391 6.95* 291 5.89% 3.87 0.072 ns
Me 8.47** 4.15 7.36* 3.00 6.17* 4.27 0.042" 1-3
Maxilla U1l 2.08* 2.38 3.27* 2.18 2.66* 2.24 0.117 ns
superimposition ue6C 3.19%% 2.45 2.16%* 2.06 2.44%% 2.02 0.056 ns
Mandibular
superimposition L1l 1.16% 1.46 1.78%* 1.34 0.95 4.24 0.012" 2-3
L6C 2.48** 1.14 2.50%* 1.09 2.86%* 4.29 0.813 ns
Co 7.09%* 3.79 5.97% 3.73 4.80% 3.35  0.003" 1-3
Rotation angle (degrees) + forward rotation, - backward rotation
Maxilla SN-7° -0.22 1.17 -0.5 1.84 -0.48 1.97 0.541 ns
superimposition
Mandibular SN-7° 1.86 1.75 0.34 2.04 0.00 1.82 <.000" 1-2,1-3

superimposition

*Sienificant difference within group (p<0.05, paired t-test)

**Sienificant difference within group (p<0.05, Wilcoxon Signed Ranks Test)
"Significant difference between group (p<0.05, ANOVA)

"Sienificant difference between group (p<0.05, Kruskal Wallis H test)

ns, No significant group differences at .05 level.

The changes of mandibular positions (B, Pog, rotation and the downward movement of the A point
Me) and related hard tissue structures was evaluated were the most correlated with the forward and downward
by Pearson correlation. The only significant correlation movement of the mandible at the B, Pog, and Me points,
structures were presented in Table 4. The mandibular respectively.
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Table 4 Significant correlation between mandibular movement (B, Pog, and Me points) and related structures evaluated from

Pearson correlation coefficient

Horizontal Vertical
B Pog Me B Pog Me
maxillary rotation 0.414** 0.395** 0.407**
mandibular rotation 0.773** 0.801** 0.776**
SNB angle 0.473** 0.435** 0.420**
ANB angle -0.334%* -0.311%% -0.235% 0.201*
SN-GoGn angle -0.292%* -0.293** -0.280%*
UFH 0.255*% 0.349** 0.274** 0.489** 0.711** 0.759%*
GoGn 0.338** 0.455** 0.419** 0.422** 0.638** 0.664**
Horizontal
Co -0.442%* -0.510%* -0.461%* -0.332%* -0.532** -0.566**
Ans 0.471** 0.472** 0.498** 0.247* 0.293**
A 0.576%* 0.595** 0.618** 0.241%
Go 0.413** 0.353** 0.356** 0.271%* 0.278**
U1l 0.253% 0.214% 0.207*
ue6C 0.209* 0.284* 0.249* 0.209* 0.252* 0.260*
Vertical
Co 0.382** 0.498** 0.444** 0.517** 0.641** 0.653**
Go -0.305%** -0.334%* -0.332%* 0.352** 0.511** 0.566**
ue6C -0.286™* -0.314% -0.291%* 0.361** 0.486** 0.522**
Ans 0.523** 0.775** 0.797**
A 0.559** 0.810** 0.817**
U1l 0.295** 0.467** 0.481**
L1l 0.287** 0.284**
L6C 0.262* 0.255%
*P <.05 % P< .01
The stepwise linear regression analysis (Table 5) The regression equation (Table 5) for prediction
showed that mandibular rotation and horizontal change the vertical movement of the B, pogonion and menton
of the condylion were the independent variables for points were as follows:
prediction of the antero-posterior movement of the B, B (y) = 1.284 + 0.885 (A y) + 0.405 (Co y),

pogonion and menton points. The regression equations Pog (y) = 2189 + 1.071 (Ay) + 0.29 (Co y),

were the following: Me (y) = 2.168 + 1.149 (A y) + 0.321 (Co y).

B (x) =-0.255 + 1.016 (mandibular rotation) - 0.387 (Co x), The vertical movements of the A point and the
Pog (x) = -0.268 + 1.168 (mandibular rotation) - 0.516 (Co x), Co point are the major variables influencing the vertical

Me (x) = -0.41 + 1.227 (mandibular rotation) - 0.493 (Co x). movement of the chin point in all equations.

140 J DENT ASSOC THAI' VOL.73 NO.2 APRIL - JUNE 2023



Table 5 Stepwise linear regression analyses of independent variables that predict horizontal and vertical movements of the mandible

at Pog, Me and B points

Independent constant

variables model @ B1 variable 1 B2 variable 2 R R? F

Horizontal B 1 0.845 1.083 mandibular rotation - - 0.773 0.597 139.4*
2 -0.255 1.016 mandibular rotation -0.387  Co x-axis ~ 0.843 0.710 113.8*

Pog 1 1.201 1.258 mandibular rotation - - 0.801 0.642 168.7*

2 -0.268 1.168 mandibular rotation -0.516  Co x-axis ~ 0.896 0.802 188.8*

Me 1 0.994 1.131  mandibular rotation - - 0.776 0.603 142.7*

2 -0.41 1.227 mandibular rotation  -0.493  Co x-axis  0.854 0.729 125.1%

Vertical B 1 2.812 1.244 A y-axis - - 0.559 0.312 42.7*
2 1.284 0.885 A y-axis 0.405 Coy-axis 0.619 0.383 28.8%

Pog 1 3.283 1.328 A y-axis - - 0.810 0.656 179.4%

2 2.189 1.071 A y-axis 0.29 Coy-axis  0.850 0.763 121.2*%

Me 1 3.382 1.434 A y-axis - - 0.817 0.667 188.2*

2 2.168 1.149 A y-axis 0.321 Coy-axis  0.859 0.738 131.2*

*Significant difference (p<0.01, ANOVA)

Co x-axis, different of Co point in x-axis between T1 and T2 when superimposed at mandible (T2-T1)

A y-axis, different of A point in y-axis between T1 and T2 when superimpose at cranial base (T2-T1)

Co y-axis, different of Co point in y-axis between T1 and T2 when superimpose at mandible (T2-T1)

The treatment modalities prescribed to the partici-
pants of this study were based upon the development
of the dentition, site and severity of malocclusion. Prior
to treatment (Table 1), the headgear group presented
more protrusive maxilla, retrusive mandible, and severe
incisal protrusion in the mixed dentition; consequently,
orthopedic treatment was prescribed. The extraction group
presented the most incisal protrusion in the permanent
dentition; therefore, extraction of the four first premolars
was carried out. The Class Il traction group tended to have
less SN-GoGn angle than those of the others with the
latest dental development, extrusion of the mandibular
molars from the traction should be beneficial for the
vertical jaw discrepancy. All treatment modalities finally
produced Class I molar and canine relationships as well
as a more favorable jaw relationship.

The treatment effects were evaluated by two
measurement cephalometric methods: linear and angular
measurements and the x-y coordinate system. The former

method enabled a comparison of treatment effect between

the present study and others. The latter method was carried
out for determining the horizontal and vertical changes of
each reference point following overall superimposition and
structural superimposition, as described by Bjérkand Skieller.”*

All three treatment modalities could improve not
only dentally but also skeletally by significant decrease
in the SNA angle and the slight increase of the SNB angle
except in the extraction group; however, there were no
significant differences of the treatment effects among
groups. The ANB angle presented a similar treatment effect.
The SN-GoGn angle showed the bite opening effect in the
extraction and Class Il traction groups while it seemed to
be stable in the headgear group; however, the changes were
too small to present significant differences between groups.

The results supported previous studies that
cervical headgear treatment could indicate minimal
increase or no changes of the SNB angle when treated with
a cervical headgear.”*** Meanwhile, evaluation from the
x-y coordinate system revealed the most anterior position
of the mandible with forward rotation (Table 3). The

Suadee and Viteporn, 2023 141



result was consistent with studies by Godt et al® and Cook
et al,”" who stated that proper usage of the headgear did
not produce backward rotation of the mandible evenin
dolichocephalic patients. This study also supported the
findings of Phan et al.” that the orthodontic treatment did
not decrease mandibular forward rotation that worsens
the facial profile. Some studies*” found that headgear
treatment could increase the mandibular plane angle.
The different conclusions may come from the different
evaluation methods.

In the extraction group, both upper and lower
incisors, as well as the molars, changed significantly in a
horizontal direction, because the extraction space allowed
feasible correction of angulation and position of the teeth.
Forward rotation of the mandible was also found but was
significantly less than that of the headgear group. The
SN-GoGn angle that showed the bite opening effect in
this group could come from the surface change of lower
border of the mandible due to normal facial growth.”
Meanwhile, previous research® did not find a significant
change of mandibular position when considered from
the SNB angle.

The Class Il traction group presented not only
the least forward rotation of the mandible but also the
least anterior position of the chin. The result did not
support the previous suggestion30 “the least amount
of mandibular plane angle, the more rotation of the
mandible”, since the Class Il traction group who had
the lowest SN-GoGn angle before treatment did not
present more forward rotation of the mandible after
treatment. The results indicated that the extrusion of
the mandibular molar did not produce an adverse effect
on mandibular rotation when prescribed to the patient
who presented a normal or deep vertical growth pattern.

Although the results showed that the angular
measurement (Table 2) could represent the changing
in the horizontal direction in the same trend of the x-y
coordinate superimposition method (Table 3), only the
superimposition method showed the significant difference

of the anterior position of the chin (B, Pog, and Me points)
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in the headgear group and the others. The SNA and SNB
angles cannot interpret the changing of the Aand B points in
the vertical direction; meanwhile, the overall superimposition
along the cranial base for the measurement of each point
in relation to the Y-axis can manifest the different values
among groups. The advantage of the superimposition
method is that it can express the displacement of each
reference point in the horizontal and vertical directions.
According to the normality test, some of the variables
were not normally distributed, indicating variations among
the patients that should be concerned.

Stepwise linear regression was performed to
evaluate the relationship among the change of mandibular
positionand related structures so that prediction of mandibular
position after treatment could be achieved. The results
(Table 5) indicated that mandibular forward rotation and
horizontal growth of the condyle in the posterior direction
played a major role in the forward movement of the
mandible. The two factors involved around 77-89% of the
variations in anterior movement of the three reference
points of the mandible (B, Pog and Me points). The results
confirmed the findings of several studies.”***"** Bjérk and
Skieller’" showed that anterior movement of the chin
was strongly related to the rotation of the mandible.
Phan et al.”® reported the horizontal displacement of the
pogonion point significantly correlated with mandibular
rotation (r=0.75). Buschang and Jacob™ concluded that
rotation of the mandible was the most important variable
influencing chin position followed by horizontal growth
of the condyle and horizontal movement of the glenoid
fossa, respectively. LaHaye et al.** also reported that 90%
of the variations in antero-posterior chin position could be
explained by mandibular rotation combined with horizontal
and vertical changes of the glenoid fossa and condyle.
They also suggested that the treatment should control
eruption or intrude posterior teeth for the maximum
anterior position of the chin. However, the present study
did not find the significance of the vertical change of the
condyle on the anterior position of the chin and extrusion

of the upper first molar in the growing patients did not



deteriorate forward movement of the chin as the maximum
movement of the mandible was found in the headgear
group. Takahashi et al.*” also reported that wearing cervical
headgear significantly affected tongue pressure and anterior
displacement of hyoid bone. The results were similar to
the previous study™ that the horizontal change of soft
tissue chin depended on the different treatment modalities.
For Class Il growing patients, the mandibular growth could
be expressed in maximum potential by the appropriate
modality. Change of the vertical position of the chin could
be predicted by the equation as well. Displacement of
the A point and the condylion in vertical direction had a
major influence on the inferior movement of the pogonion,
menton, and B points. Vertical growth of the maxilla also
played an essential role in chin position. Further studies
should be undertaken to evaluate the relation between
mandibular position after treatment and pharyngeal

airway space.

Treatment of Class Il division 1 growing patients
with headgear appliance, Class Il traction or extraction
of four premolars could affect the mandibular position.
Orthopedic treatment with cervical headgear produced
the most significant alteration of the mandibular position.
Forward rotation of the mandible was the most important
factor determining the antero-posterior mandibular position,
followed by the horizontal growth of the condyle. Meanwhile,
vertical growth of the maxilla and condyle had a major

influence on the vertical mandibular position.
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Abstract

The 3-Dimension treatment planning using database from cone beam computed tomography and surface
scan of patients’ face could provide more information. However, the application of combined data is still limited.
Few reports are available since the novel of twelve-angle camera facial scan system was introduced for maxillofacial
application. Twenty-five healthy volunteers were included to study accuracy and precision of the novel twelve-angle
camera facial scan system compared to digital Vernier caliper. Anthropometry points and distances were identified and
measured using the digital Vernier caliper and novel twelve-angle camera facial scan system (H3 lumio3D, Bangkok,
Thailand). Mean absolute deviation and Relative error magnitude were analyzed for indicated accuracy. The Intra
Class Correlation and Dahlberg’s error were analyzed for indicated precision. The accuracy from facial scan method
demonstrated lower values than digital Vernier caliper method except left orbital fissure distance and intercanthal
width. The excellence of precision was shown. The novel twelve-angle camera facial scan system demonstrated
proper accuracy and precision due to these values were in a same range of previous systems. Nowadays, clinical
applications of previous systems were reported. Twelve-angle camera facial scan system could be applied for

clinical application too.
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Introduction

Conventional two-dimension (2D) photo and lateral important data including the patient profile, facial skeletal,
cephalogram are known as standard tools for planning, pre-operative treatment planning, or etc. However, the
predicting and evaluating the hard and soft tissue for application for maxillofacial surgery are still limited due to
orthognathic surgery. 2D planning gives large amount of several different protocol such as the distance between
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camera and subject, variation of camera angles, different
head position (roll-pitch-yaw orientations) or inconsistent
photography protocol, making it invalid and unreliable."”
Due to these limitations, the third dimensional system
is needed.

The new paradigm of orthognathic surgery planning
are shifting from the conventional occlusion-centered
planning to a soft tissue-based planning by using the
combination of cone beam computed tomography (CBCT)
and three-dimension (3D) facial scan so call three-dimension
(3D) planning.* The advantage of 3D planning provides
more information such as; guiding the treatment to the
desired ultimate result, giving the patient a reasonable
preview of the outcome and serving as a communication
tool between orthodontist, surgeon and patient.”

Nowadays, the 3D facial scan is commonly used
in several maxillofacial surgery such as creating the database
of facial scan bankin order to replicate the similar structure or
organ from the bank using as the template of tissue flap
replacement at the avulsion area’, predict outcomes before
and after orthodontic and orthognathic treatment"® or post-
surgical evaluation and description of maxillofacial growth.”

Anthropometry is the biological science of human
body measurement, Farkas 1994, introduced various
measurement landmarks and distances of the face."
Since then, many anthropometric data were used and
applied for various purposes including; forensic science,
physical variation, or paleoanthropology, etc.'* A number
of database of craniofacial anthropometry measurement
were created in order to be used as a standard for surgeons
to compare the pre- and post-surgery.® There are several
conventional and digital anthropometry measurements of
facial soft tissue such as; direct manual anthropometry,
digitizer (digital Vernier caliper), 3D Computed tomography
(3DCT), 3D scanner, DI3D (digital facial scan system). All
of these 3D facial soft tissue analysis show favorable
accuracy and reproducibility and they can be used in
clinical practice and research studies.’

Recently, novel 3D facial scan system, containing

both pentagonal and hexagonal light-emitting diode (LED)

146 J DENT ASSOC THAI' VOL.73 NO.2 APRIL - JUNE 2023

panels for continuous illumination and twelve-angle
cameras in several panels known as H3 lumio3D (Lumio

3D corporation, Bangkok, Thailand) is available. (Fig. 1)

Figure 1 A twelve-angle camera facial scan system (H3 Lumio3d,
Bangkok, Thailand)

This system can take a 3D facial scan with 96
frames in less than a second and stores into its software.
The 3D image is constructed from these frames. Build-in
software and several stereolithography files have a com-
patibility to open these 3D images in order to determine

an interesting point, measure the distance and angle. (Fig. 2)

Figure 2 The 3D image from the twelve-angle camera facial scan

system (H3 Lumio3d) in stereolithography (STL) file format



The aim of this study was to investigate the
accuracy and precision of the novel twelve-angle camera
facial scan system compared to the digital Vernier caliper
method of human facial Anthropometry for clinical

application.

Sample size calculation

G*power software (version 3.1.9.2) was used
for sample size calculation from previous facial scan
system of Kim SH'. The estimation of sample size was
based on 5 % type | error and 80 % study power. From
the calculation, the sample size for each group was twenty-
five subjects. Twenty-five healthy volunteers were included

in this study. The subjects who had previous history of

Table 1 The list and abbreviation of Anthropometry pointsa

head or facial trauma, pathology,orthognathic surgery,
congenital deformity were excluded from this study.

All measurements were performed by one
examiner. The Anthropometry points were marked with
cosmetic color pen. These points were cleaned by cosmetic
cleansing kits after examination.
Ethical considerations

This research was approved by the ethical
committee of the Faculty of Dentistry, Chulalongkorn
University, Bangkok, Thailand (HREC-DCU 2019-079). All
data related to the patients were kept in confidentiality
throughout the study.
Referent points and distances

The most common Anthropometry points for

orthognathic surgery were used and shown in Tablel,

Anthropometry points Definition

Trichion (Tr)

Glabella (Ga)
Endocanthion (EnL, EnR)
Exocanthion (ExL, ExR)
Alare (AlL, AIR)

Alare contour (AcL, AcR)
Subnasale (Sn)

Cheilion (ChL, ChR)
Stomion (Sto)

Menton (Me)

@ These Anthropometry points were adapted from several papers

The end point of hair line

The middle point of supraorbital ridge

The innermost point of eye commissure (left and right sides)
The outermost point of eye commissure (left and right sides)
The lateral most point of alar contour (left and right sides)b
The lowest point of alar base (left and right sides)

The midpoint of columella

The outermost point of vermillion border (left and right sides)
The middle contact point of upper and lower lipsc

The inferior most point of chin

10,12,13
Y In this studly, AlL and AlR were projected to alar base level and provide the same width of left Alare to right Alare, prevent the distortion from
digital Vernier caliper’s beak and easier to mark the points.

“In this study, the lowest point of upper lip was used for incompetent lip subjects as in the study of Stomion (Sto).

The measurements of distance between An-
thropometry of interest were upper facial height (Tr-Ga),
middle facial height (Ga-Sn), lower facial height (Sn-Me),
orbital fissures (ExL-EnL, EnR-ExR), intercanthal width

(EnL-EnR), alar base width (AcL-AcR), mouth fissure
(ChL-ChR), upper lip length (Sn-Sto), and lower lip length
(Sto-Me) (Fig. 3).
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Figure 3 Landmark of Anthropometry points. These points are
valuable in several applications and surgical treatment
planning. (Trichion (Tr), Glabella (Ga), Endocanthion
(EnL, EnR), Exocanthion (ExL, ExR), Alare (AL, AIR), Alare
contour (AcL, AcR), Subnasale (Sn), Cheilion (ChL, ChR),
Stomion (Sto), Menton (Me)). °In this studly, AlL and AlR
were projected to alar base level and provide the same
width of left Alare to right Alare, prevent the diistortion
from digital Vernier caliper’s beak and easier to mark

the points.

Measurement technique

The measurement in this study were performed
using two methods; digital Vernier caliper method and
facial scan method.
1. Digital Vernier caliper method

The distant between the Anthropometry points
were measured using digital Vernier caliper twice. The
mean value was used for analysis.
2. Facial scan method

The facial scan was performed by using
Twelve-angle camera facial scan system (H3 Lumio3d,
Bangkok, Thailand). All reference points were selected
on the build-in software and the distance between the
Anthropometry points were measured and calculated by
Euclidean method (Straight line method) in millimeter.

The mean value, accuracy (mean absolute
deviation, MAD), REM (Relative error magnitude (REM))
and precision (Dahlberg’s error) in 1/10 millimeter of

the distance from the two methods were calculated.
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The values were compared to investigate a correlation
between the two methods by Intraclass correlation
coefficient (ICQ).
Calibration tests
1. Calibration with an expert

One examiner and an expert performed two
methods of measurement, using two subjects whom would
not be included in this study. Agreement of Anthropometry
points were calibrated to improve validity of methods
before beginning the study. Data were analyzed by
intraclass correlation coefficient (ICC).
2. Self-calibration

One examiner performed a self-calibration in
order to provide a validity of both methods before
beginning the experiment. Five volunteers (Whom were
not included in this study) were recruited for calibration
(two repeat measurements for both methods within two
weeks). Data were analyzed using intraclass correlation
coefficient (ICC).
2.6 Statistical analysis

The accuracy of both methods was performed
using Mean absolute deviation (MAD) and Relative error
magnitude (REM, estimate of error magnitude) as shown
in the following equation. The smaller value implies a

more accuracy.

Intraclass correlation coefficient (ICC) was used
for analysis of reliability index or precision.™ It is a modifi-
cation from Pearson correlation Coefficient, described by
Fisher."” ICC has been widely used in conservative care
medicine to evaluate interrater, test-retest, and interrater
reliability. The result of calculation was reported in a range
between 0 and 1, with the results closer to 1 having a
higher precision. The data were analyzed using compare
mean statistics by SPSS version 22.0 (SPSS, Inc., Chicago IL).

The other precision value of both methods was
performed using a Dahlberg’s error. The smaller value

implies a more precision. '



When d is the difference between the first and
the second measurement. n is the sample size which

was re-measured.

Intra-observer and Inter-observer validity
Intraclass correlation coefficient (ICC) of digital
Vernier caliper method and facial scan method were

0.984 and 0.984, while ICC between examiner and expert

of digital Vernier caliper method and facial scan method
were 0.996 and 0.998, respectively. As the results of two
correlation coefficients indicated that examiner had enough
validity to perform the study.
Demographic data

The twenty-five volunteers were recruited to the
study. Mean age was 25.8 + 3.6 years (22 to 34 years old)
while male and female ratio was 1:1.08.
Accuracy

AWl MAD and REM from facial scan method
showed lower values than digital Vernier caliper method

except left orbital fissure distance. (Table 2)

Table 2 Results of accuracy test. AU MAD and REM from facial scan method showed lower values than digital Vernier caliper method

except left orbital fissure distance

Distances AVERAGE (mm)

MAD (mm)

Difference REM (%)

Conventional Facial Scan Conventional Facial Scan

of MAD Conventional Facial Scan

Upper facial height

55.724 54.698 0.355 0.122 0.233 0.637 0.222
(Tr-Ga)
Middle facial height
65.219 66.597 0.327 0.125 0.202 0.501 0.188
(Ga-Sn)
Lower facial height
68.329 69.381 0.405 0.102 0.303 0.593 0.147
(Sn-Me)
Orbital fissure L
38.641 37.089 0.458 0.518 -0.060 1.186 1.396
(ExL-EnL)
Orbital fissure R
38.104 36.523 0.477 0.391 0.086 1.251 1.072
(ExR-EnR)
Intercanthal width
34.311 35.296 0.309 0.275 0.034 0.900 0.778
(EnL-EnR)
Alar width
35.720 38.125 0.456 0.106 0.350 1.277 0.279
(ALL-AR)
Alar base width
28.483 30.257 0.400 0.120 0.280 1.405 0.398
(AcL-AcR)
Mouth fissure
48.975 50.750 0.515 0.287 0.228 1.052 0.565
(ChL-ChR)
Upper lip length
22.555 22.927 0.257 0.160 0.097 1.138 0.696
(Sn-Sto)
Lower lip length
42.593 43.439 0.287 0.190 0.097 0.674 0.438
(Sto-Me)
Precision correlation coefficients of all measurements were in the

Eleven distance measurements of maxillofacial

Anthropometry points were reported in Tablel. Intraclass

range from 0.817 to 0.990, indicating an excellent precision
between the two methods. (Table 3)
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Table 3 Intraclass correlation coefficients between digital Vernier caliper method and facial scan method. Intraclass correlation

coefficients of all measurements ranged from 0.817 to 0.990, indicating the excellent precision between the two methods

Intraclass 95% interval (border)
Distances Correlation
Lower Bound Upper Bound
Upper facial height (Tr - Ga) 0.974 0.954 0.985
Middle facial height (Ga - Sn) 0.978 0.962 0.988
Lower facial height (Sn - Me) 0.990 0.983 0.994
Orbital fissures L (ExL-EnL) 0.817 0.678 0.896
Orbital fissures R (EnR-ExR) 0.832 0.704 0.905
Intercanthal width (EnL-EnR) 0.958 0.926 0.976
Alar width (ALL-ALR) 0.936 0.887 0.964
Alar base width (AcL-AcR) 0.943 0.899 0.967
Mouth fissure (ChL - ChR) 0.916 0.853 0.953
Upper lip length (Sn - Sto) 0.962 0.933 0.978
Lower lip length (Sto - Me) 0.974 0.953 0.985

The Dahlberg’s error of facial scan method was
lesser than digital Vernier caliper method except left
orbital fissure distance and Intercanthal width. (Table 4)
Table 4 Results of precision test. Dahlberg’s error of facial scan

method was lesser than digital Vernier caliper method

except left orbital fissure distance and Intercanthal width

Dahlberg’s error

Distances (1/10 millimeter)
Conventional Facial Scan

Upper facial height 0.826 0.232

(Tr-Ga)

Middle facial height 0.591 0.222

(Ga-Sn)

Lower facial height 0.708 0.177

(Sn-Me)

Orbital fissure L 0.814 0.937

(ExL-EnL)

Orbital fissure R 0.850 0.772

(ExR-ENR)

Intercanthal width 0.503 0.511

(EnL-EnR)

Alar width 1.623 0.204

(ALL-ALR)

Alar base width 1.384 0.279

(AcL-AcR)

Mouth fissure 0.857 0.491

(ChL-ChR)

Upper lip length 0.472 0.289

(Sn-Sto)

Lower lip length 0.530 0.357

(Sto-Me)
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Twelve-angle camera facial scan system was shown
to have better mean absolute deviation (MAD) results when
compared with digital Vernier caliper. The overall average
of MAD from facial scan method was 0.217 mm (0.102 to
0.518). This value is lower than that of Kim SH et al. who
reported an average MAD of Morpheus 3D°® scanner (Morpheus
Co., Seoul, Korea) at 0.75 mm."” and the study by Zhao YJ
et al. which demonstrated an accuracy of 3dMd (3dMD
Inc., Atlanta, GA, USA) at 0.58+0.11 mm and Face scan
(Isravision, Darmstadt, GER) at 0.57+0.07 mm."" De Menezes
et al. reported the accuracy (MAD) of Vectra 3D (Canfield
Scientific, Inc., USA) to be lower than 0.25 mm." Moreover,
De Menezes et al. described higher accuracy (lower MAD)
was observed when the Anthropometry points were obviously
detected, while unmarked distance such as mouth fissure
demonstrated lower accuracy than others. Nowadays, the
clinical application of these three commercial systems
were reported.”” Thus, the accuracy of H3 Lumio3D
should be adequate in term of clinical application due to
accuracy (MAD) is in a range of previous systems.

Based on the result of the precision test using
intraclass correlation coefficient test (ICC), the distance
between Anthropometry points can be classified into
three groups which are excellent, moderate and clinical

acceptable. The excellent group demonstrated the ICC



above 0.93. The reason behind this highly precision is
because the Anthropometry points are clearly identified,
then the measurement was accurately performed. Those

Anthropometry points are Upper facial height (Tr - Ga),

Middle facial height (Ga - Sn), Lower facial height (Sn - Me),
Intercanthal width (EnL-EnR), Alar width (ALL-AIR), Alar
base width (AcL-AcR), Upper lip length (Sn - Sto), Lower lip
length (Sto - Me). (Table 5)

Table 5 Three groups of precision (classified by intraclass correlation coefficient (ICC))

Clinical acceptable
(0.817 - 0.832)

Moderate
(0.916)

Excellent
(higher than 0.93)

Orbital fissures L(ExL-EnL)
Orbital fissures R (EnR-ExR)

Mouth fissure (ChL-ChR)

Upper facial height (Tr - Ga)
Middle facial height (Ga - Sn)
Lower facial height (Sn-Me)
Intercanthal width (EnL-EnR)
Alar width (ALL-AlR)

Alar base width (AcL-AcR)
Upper lip length (Sn - Sto)
Lower lip length (Sto - Me)

Mouth fissure (ChL-ChR) are classified in the
moderate group, because of the minor mismatch of the
measured points (unmarkable anthropometry position to
prevent the toxicity of eyeliner pen ingestion). However,
Cheilion are obviously noticed for measurement.

The Anthropometry points and distances in the
clinical acceptable group are Orbital fissures L (ExL-EnL)
and Orbital fissures R (EnR-ExR). The difficult measurements
in this group are ambiguous points (Exocanthion), because
of hard to discrete skin color, depth of surface and unmarkable
points (prevent intoxication from eyeliner pen to the eyes)

Our data were similar to the study by Amornvit
et al.” They described the difficulty of capturing by
handheld facial scan and iphone X. The high accuracy
and simplicity of capturing were at forehead, cheek and
chin, while the medium were at earlobe and eyelids and
the hardest were located at teeth, extra auditory canal
and nostril.

The mean of another precision value (Dahlberg’s
error) was 0.332 mm (0.177 to 0.937 mm) which is close
to the precision values of Vectra 3D (< 0.7 mm)'" and
Morpheus 3D scanner (<0.5 mm)."”

The facial scan can be performed within a second.
The results can be repeatable and comparable. These

advantages are suitable for children subjects, sensitive area

of face such as orbital area, alar, and neurological patients
who cannot co-operate in conventional measurements.

We also found minor limitations of the twelve-angle
camera facial scan system. Black objects such as hidden
spot in nostrils, deep nasolabial fold close to the nose and
hair may distort the 3D facial file. On preauricular area
and upper face in long-hair women may have a distortion

from hair line, side burns and slippage of hair.

Conclusion

Within the limitation of the study, The novel twelve-
angle camera facial scan system demonstrated proper
accuracy and precision due to these values being in a
range of previous facial scan systems. Nowadays, clinical
applications of previous systems were reported. Twelve-
angle camera facial scan system could be applied for
clinical application.
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Risk Indicators for Severe Periodontitis and Level of Oral Health Awareness
in Type 2 Diabetic Patients Attending A Tertiary Bangkok Metropolitan
Administration Hospital

Orakarn Sangkum’
'Dental Department Taksin Hospital, Bangkok Metropolitan Administration, Bangkok, Thailand

Abstract

This cross-sectional study investigated the periodontal status and potential risk indicators for severe perio-
dontitis in type 2 diabetic patients. The oral health knowledge and behaviors of the patients were also evaluated.
A systematic random sampling method was used to recruit 290 dentate patients with physician-diagnosed type 2
diabetes mellitus who visited a diabetic center at a Bangkok Metropolitan Administration (BMA) tertiary hospital.
Data on socioeconomic, diabetic status, oral health knowledge, and behaviors were collected using a questionnaire.
The Periodontal Screening and Recording (PSR) Index was used to assess the periodontal status of the patients.
The findings showed that 61.03 % of the diabetic patients had periodontitis (PSR code 3 = 26.89 % and PSR code 4
= 34.14 %). A univariate analysis found that increased age, lower education level, smoking, self-perceived “poor” blood
glucose control, diabetes duration of > 5 years, and diabetes complication increased the risk of severe periodontitis
(PSR code 4). A multiple regression analysis determined that having primary education (odds ratio: OR = 3.75), being
a former smoker (OR = 2.99) or current smoker (OR = 4.06), and a diabetes duration of 5-10 years (OR = 2.17) were
significantly associated with severe periodontitis (p<0.05). Only 42.4 % of the patients had “adequate” oral health
knowledge, 64.5% had never used interdental cleaning devices, and only 29.7 % went for a dental check-up every
six months. Patients with type 2 diabetes at the BMA tertiary hospital had a high prevalence of periodontitis. Signif-
icant predictors of severe periodontitis were education level, smoking, and diabetes duration. Furthermore, most

of the diabetic patients lacked oral health knowledge and had poor oral health behaviors.

Keywords: Awareness, Diabetes mellitus, Periodontal disease, Risk factors, Thailand

Received Date: Dec 19, 2022 Revised Date: Jan 11, 2023 Accepted Date: Mar 3, 2023
doi: 10.14456/jdat.2023.17

Correspondence to:

Orakarn Sangkum, Dental Department Taksin Hospital, Bangkok Metropolitan Administration, 543 Somdet Chao Phraya Road, Khlong
San Subdistrict, Khlong San District, Bangkok 10600, Thailand. Tel: 089-6653224 Email: orakarnsk@gmail.com

Introduction

Diabetes mellitus is a noncommunicable disease significantly, three out of four people with diabetes live
that represents a major public health problem worldwide. in low- and middle-income countries." In Thailand, the
In 2021, 537 million adults suffered from diabetes mellitus; prevalence of diabetes mellitus increased continuously
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from 7.8 % in 2009 t0 9.9 % in 2014.” In 2021, 6.1 million
people in Thailand were reported to suffer from diabetes
mellitus, resulting in Thailand having the fourth-highest
number of cases of diabetes mellitus in the Western Pacific
Region.” Type 2 diabetes mellitus is the most common
form of the disease, accounting for 90 — 95 % of all cases.”

Long-term poor glycemic control may lead to
many diabetes complications. Periodontitis has been
recognized as the sixth diabetes complication,” apart from
retinopathy, neuropathy, nephropathy, and cardiovascular
and peripheral vascular disease.® Diabetes mellitus and
periodontitis have a bidirectional association,” with diabetics
having a higher prevalence and severity of periodontitis
than non-diabetics.” Severe periodontitis is also associated
with poor glycemic control” and may increase the risk
of other diabetic complications."® In diabetic patients,
periodontitis affects mastication and nutritional status,
as well as overall health and quality of life.

A previous meta-analysis of epidemiologic
studies showed that the prevalence of periodontitis in
all types of diabetics was 68.7 %," while the rates of
periodontitis in type 2 diabetic patients varied from 20—
95 %, depending on the studies.””™ Risk indicators for
periodontitis in diabetic patients include age, gender,
level of education, body mass index (BMI), hemoglobin
A1C level (HbA1Q), duration of diabetes, and diabetic
complications.'****** However, these factors differ among
previous studies and remain controversial.

To date, no study has been conducted on
periodontal status and associated risk indicators in Thai
diabetic patients. Ample evidence exists for the association
between periodontitis and diabetes, but data concerning
oral health knowledge and awareness remains limited."
This study aimed to 1) investigate periodontal status and
potential risk indicators for severe periodontitis by analyzing
the demographic, socioeconomic, and diabetes-related
variables in type 2 diabetic patients, and 2) evaluate the
oral health knowledge and behaviors in type 2 diabetic

patients. The information obtained can be used as guidelines
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for oral health education to promote the optimal manage-

ment of diabetic patient care.

The research was approved by the Bangkok
Metropolitan Administration Ethical Committee and
conducted according to the Declaration of Helsinki
and the Belmont Report, and the CIOM and ICH-GCP
guidelines (S011h/64 EXP).

Inclusion/exclusion criteria

This cross-sectional study was conducted among
dentate patients who visited the diabetic center at the
Bangkok Metropolitan Administration (BMA) Taksin Hospital.
The inclusion criteria were being 18 — 80 years of age
with physician-diagnosed type 2 diabetes mellitus over
one year and being literate in the Thai language. Patients
who had an intellectual impairment, were not able to
cooperate with oral examinations, or did not agree to
participate were excluded from the study.

Sample size and sampling method

The sample size was estimated using the Cochran
formula. According to a previous study,” 45 % of diabetic
patients had adequate oral health knowledge. At an alpha
level of 0.05, this study required 290 participants. Systematic
random sampling was used to recruit participants between
January and June 2022.

Questionnaire

The researcher developed the questionnaire,
which was validated by three experts with PhDs in dental
public health and periodontology. Their areas of expertise
were research methodology, oral health, and diabetes.
Thirty tests were conducted on the participants, with a
Cronbach’s alpha coefficient (Q) of 0.790.% The questionnaire
included 49 closed-ended questions and a checklist with
alternative statements related to demographic and socioe-
conomic data, diabetes status, oral health knowledge,
oral health behavior, and accessibility to oral health
knowledge. The oral health knowledge portion included

questions regarding knowledge of periodontal disease,



oral complications, diabetes-periodontitis association,
and oral hygiene care methods. For the 18 questions; the
answer choices were “Yes,” “No,” and “Don’t know.” One
point was scored for the correct answer, while the
wrong and don’t know answers resulted in O points.
The participants were divided into two groups based on
their level of knowledge. Those who scored higher than
the mean were placed in the “adequate knowledge”
group, and those who scored lower than the mean
were placed in the “inadequate knowledge” group.”
The latest HbALC levels of the participants within the
last six months and their history of complications were
sourced from medical records.
Periodontal examination

The periodontal status of the participants was
determined using the Periodontal Screening and Recording
(PSR) Index developed by the American Academy of Peri-
odontology (AAP) and the American Dental Association
(ADA).” The examinations were performed by a periodontist
(the researcher) at the dental department of the hospital
using a periodontal probe (PCP11.5B, Hu-Friedy® Chicago,
IL, USA). The patients were divided into groups based
on their highest PSR. A PSR code of < 2 indicated non-
periodontitis, a PSR code of >3 indicated periodontitis,
and a PSR code of 4 indicated severe periodontitis. An

intra-examiner calibration using Cohen’s Kappa statistic

was conducted before the study with a value greater
than 0.90, considered nearly perfect agreement.
Data analysis

The collected data were analyzed using the
SPSS statistical package version 26.0. Chi-square test was
used as categorical variables to compare the two groups.
Univariate and multivariate logistic regression analyses
were used to calculate the odds ratios. For continuous
variables, an independent t-test or analysis of variance
(ANOVA) was used to assess the differences between groups.

A p-value of <0.05 was considered statistically significant.

The mean age of the participants was 57.39 +
12.17 years (range: 32 - 80 years). The majority (69.7 %)
were female, and 98.6 % were of Thai nationality. The
average BMI was 27.94 + 6.14, while an average HbA1C
was 7.46 + 1.57 %. Of the participants, 61.03 % were
classified as PSR > 3 (PSR code 3 = 26.89 % and PSR
code 4 = 34.14 %). The demographic and socioeconomic
characteristics of the participants and their diabetes
status classified by the presence or absence of severe
periodontitis are shown in Tables 1 and 2. Results showed
significant differences between the two groups in terms
of age, level of education, smoking history, diabetes

duration, and diabetes complications.

Table 1 Demographic and socioeconomic characteristics classified by the presence or absence of severe periodontitis

Total PSR<3 PSR =4 X2 p-value
Characteristics (n= 290) (n=191) (n=99)
n (%) n (%) n (%)
Gender
Female 202 (69.7) 140 (73.3) 62 (62.6) 3.513 0.061
Male 88 (30.3) 51 (26.7) 37 (37.4)
Age (years)
<60 149 (51.4) 109 (57.1) 40 (40.4) 7.248 0.007*
>60 141 (48.6) 82 (42.9) 59 (59.6)
Income (baht)
No income 83 (28.6) a7 (24.6) 36 (36.4) 5.837 0.212
<5,000 63 (21.7) 41 (21.5) 22 (22.2)
5,001-15,000 72 (24.8) 52(27.2) 20 (20.2)
15,001-30,000 50(17.2) 34 (17.8) 16 (16.2)
>30,000 22 (7.6) 17 (8.9) 5(5.1)
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Table 1 Demographic and socioeconomic characteristics classified by the presence or absence of severe periodontitis (cont.)

Total PSR < 3 PSR =14 X2 p-value
Characteristics (n= 290) (n=191) (n=99)
n (%) n (%) n (%)
Level of education
Primary 125 (43.1) 71(37.2) 54 (54.5) 14.018 0.007*
Lower secondary 44 (15.2) 31(16.2) 13 (13.1)
Upper secondary 49 (16.9) 34 (17.8) 15(15.2)
Associate degree 24 (8.3) 14 (7.3) 10 (10.1)
Bachelor’s degree or higher 48 (16.6) 41 (21.5) 7(7.1)
Smoking history
Never smoked 234 (80.7) 166 (86.9) 68 (68.7) 13.980 0.001*
Former smoker 37(12.8) 17 (8.9) 20 (20.2)
Current smoker 19 (6.6) 8(4.2) 11 (11.1)
Alcohol intake
Lifetime abstainer 212 (73.1) 144 (75.4) 68 (68.7) 1.848 0.397
Former drinker 55(19.0) 32 (16.8) 23(23.2)
(No drinking within the last 12 months)
Current drinker 23(7.9) 15 (7.9) 8(8.1)

(Drinking > 1 time within the last 12 months)

Abbreviations: PSR = Periodontal Screening and Recording

Chi-square was used to compare the results of the two groups. A p-value of <0.05 was considered statistically significant.

Table 2 Diabetes-related characteristics of type 2 diabetic patients classified by the presence or absence of severe periodontitis

Total PSR=<3 PSR =4 X2 p-value
Characteristics (n=290) (n=191) (n=99)
n (%) n (%) n (%)
BMI
Normal weight 53(18.3) 39 (20.4) 14 (14.1) 3.305 0.192
Overweight 38 (13.1) 21 (11.0) 17 (17.2)
Obese 199 (68.6) 131 (68.6) 68 (68.7)
Self-perceived blood sugar control
Good 58 (20.0) 44 (23.0) 14 (14.1) 6.420 0.093
Moderate 177 (61.0) 117 (61.3) 60 (60.6)
Poor 46 (15.9) 24.(12.6) 22 (22.2)
Unknown 9(3.1) 6(3.1) 3(3.0)
Diabetes duration (years)
<5 98 (33.8) 76 (39.8) 22(22.2) 9.151 0.010*
5-10 104 (35.9) 61(31.9) 43 (43.4)
>10 88 (30.3) 54 (28.3) 34 (34.3)
Diabetes treatment
Oral 221 (76.2) 147 (77.0) 74 (74.7) 2.551 0.279
Insulin 20 (6.9) 10 (5.2) 10 (10.1)
Oral + insulin 49 (16.9) 34 (17.8) 15 (15.2)
HbA1C (%)
<7.0 133 (45.9) 94 (49.2) 39 (39.4) 2.564 0.277
7.0-8.5 106 (36.6) 65 (34.0) 41(41.49)
>8.5 51(17.6) 32 (16.8) 19 (19.2)
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Table 2 Diabetes-related characteristics of type 2 diabetic patients classified by the presence or absence of severe periodontitis (cont.)

Total PSR < 3 PSR =14 X2 p-value
Characteristics (n=290) (n=191) (n=99)
n (%) n (%) n (%)
Diabetes complications
Yes 83 (28.6) a5 (23.6) 38 (38.4) 7.013 0.008*
No 207 (71.4) 146 (76.4) 61 (61.6)

Abbreviations: PSR = Periodontal Screening and Recording, BMI = body mass index, HbA1C = hemoglobin A1C

Chi-square was used to compare the results of the two groups. A p-value of <0.05 was considered statistically significant.

Table 3 Univariate and multivariate predictors of severe periodontitis (PSR = 4) in type 2 diabetic patients (n=290)

Factors Univariate analysis Multivariate analysis
OR' 95%CL p-value ORadjz 95%Cl p-value
Age (years)
<60 1.00 1 1.00 1
>60 1.96 (1.20-3.21) 0.007* 1.80 (0.96-3.37) 0.068
Level of education
Primary education 4.46 (1.86-10.7) <0.001* 3.75 (1.40-10.07) 0.009%
Lower secondary 2.46 (0.88-6.88) 0.087 2.12 (0.68-6.56) 0.194
Upper secondary 2.58 (0.95-7.07) 0.064 2.78 (0.92-8.37) 0.069
Associate degree 4.18 (1.34-13.09) 0.014* 4.15 (1.17-14.67) 0.027*
Bachelor’s degree or higher 1.00 1 1.00 1
Smoking history
Never smoked 1.00 1 1.00 1
Former smoker 2.87 (1.42-5.82) 0.003* 2.99 (1.34-6.66) 0.007*
Current smoker 3.36 (1.29-8.71) 0.013* 4.06 (1.36-12.13) 0.012*
Self-perceived blood sugar control
Good 1.00 1 1.00 1
Moderate 1.61 (0.82-3.17) 0.167 1.33 (0.62-2.86) 0.461
Poor 2.88 (1.25-6.64) 0.013* 2.16 (0.82-5.71) 0.121
Unknown 1.57 (0.35-7.12) 0.558 1.45 (0.27-7.80) 0.665
Diabetes duration (years)
<5 1.00 1 1.00 1
5-10 2.44 (1.32-4.50) 0.005* 2.17 (1.08-4.36) 0.030*
>10 2.18 (1.15-4.12) 0.017* 1.46 (0.67-3.17) 0.341
Diabetes complications
Yes 2.02 (1.20-3.42) 0.009* 1.65 (0.89-3.05) 0.114
No 1.00 1 1.00 1

Abbreviations: OR = odds ratio; ORadj = adjusted odds ratio; Cl = confidence interval

Variables with a p-value <0.050 in univariate analysis were included in the multivariate model.

10R estimated by binary logistic regression. 2 ORadj estimated by multiple logistic regression

Table 3 shows the predictors of severe periodontitis
using univariate and multivariate analyses. In univariate

analysis, older age, lower education level, former/current

smoker, self-perceived “poor” blood glucose control,
diabetes duration of 25 years, and diabetes complication

increased the possibility of having severe periodontitis.
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Furthermore, multiple regression analysis found that
education level, history of smoking, and diabetes duration
were significantly associated with severe periodontitis.
Participants whose highest level of education were primary
education and those with an associate degree had a
greater risk of severe periodontitis than those with a
bachelor’s degree or higher by 3.75-fold and 4.15-fold,
respectively. Participants who were former smokers and
current smokers had a 2.99-fold and a 4.06-fold higher
risk of severe periodontitis than those who had never
smoked respectively. Participants who experienced a
diabetes duration of 5-10 years had a 2.17-fold higher
risk of severe periodontitis than patients with a diabetes

duration of <5 years.

Oral health knowledge

The mean knowledge score was 9.22 + 0.42
(range: 0-18), and 42.4% of the patients had “adequate”
oral health knowledge. Significant factors associated
with higher mean scores are shown in Table 4.

A total of 56.9 % of participants were aware of
periodontitis being one of the complications of diabetes
mellitus, 32.4 % were aware that untreated periodontitis
made controlling blood glucose levels more difficult, and
36.2 % were aware that periodontal treatment helped
control blood glucose levels. Approximately half of the
participants (48.6 %) had received oral health education
from dentists (60.3 %), doctors/nurses (21.3 %), and other

sources like media/internet (18.4 %).

Table 4 Comparison of mean oral health knowledge scores among type 2 diabetes mellitus patients (n=290)

Factors n Mean (SD) t/F p-value
Gender
Female 202 9.77 (3.91) 3.472 <0.001*
Male 88 7.94 (4.58)
Age (years)
<60 149 9.44 (4.30) 0.912 0.362
260 141 8.99 (4.10)
Level of education
Primary 125 8.89 (4.04) 3.555 0.008*
Lower secondary a4 7.64 (4.47)
Upper secondary 49 9.82(4.19)
Associate degree 24 9.83 (4.07)
Bachelor’s degree or higher 48 10.60 (4.00)
Diabetes duration (years)
<5 98 9.51 (4.36) 0.509 0.601
5-10 104 9.22 (4.31)
>10 88 8.89 (3.91)
Dental check-ups every six months
Yes 86 10.90 (3.94) 4.564 <0.001*
No 204 8.51(4.12)
Received oral complications screening
Yes 129 10.22 (4.35) 3.736 <0.001*
No 161 8.41(3.91)
Received knowledge of oral health
Yes, and understood 51 10.78 (4.01) 14.389 <0.001*
Yes, but inadequate 90 10.36 (4.07)
No 149 7.99 (3.99)

Abbreviation: SD = standard deviation, t/F = t value from independent t-test /F value from analysis of variance (ANOVA) test

An independent t-test or analysis of variance (ANOVA) was used to assess the differences between the groups.

A p-value of <0.05 was considered statistically significant.
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Oral health behaviors

The data showed that 83.4 % of the participants
brushed their teeth =2 times per day; only 13.4 % used
the modified Bass brushing method; 64.5 % never used any
interdental cleaning devices; 77 % used fluoride tooth-
paste; and only 29.7 % had a dental check-up every six
months. The reason for the last dental visit comprised
35.4 % for tooth extraction/emergency, 32.5 % for dental
cleaning, and 12.8 % for periodontal treatment. Of the
participants, 44.5 % had been examined for oral com-
plications after being diagnosed with diabetes, of whom
76.7 % had been referred by doctors and 23.3 % by their

own self-awareness.

The prevalence of periodontitis in type 2 diabetic
patients at the BMA hospital was high at 61.03 % (PSR = 3).
Compared to studies that used the Community Periodontal
Index (CPI) or PSR Index to evaluate periodontal status, the
results of this study showed a higher disease prevalence
than in the northeast of Thailand (40.6 %) and Malaysia
(55.3%)"° but a lower prevalence than in Germany, or Iran
where the prevalence of periodontitis in type 2 diabetic
patients was above 85 %."" The rate of severe periodontitis
in this study was 3.0 times higher than in the general elderly
Thai population, as reported by the 8" National Oral Health
Survey 20177 (34.1 % and 12.2 %, respectively). This difference
supports previous evidence that diabetes mellitus increases
prevalence and the severity of periodontitis.**

More females than males participated in this
study, with a ratio of 70:30 (Table 1), which reflected
the higher prevalence of diabetes mellitus in females in
Thailand.” Female participants were more likely to cooperate
with treatment at the diabetic clinic. No statistically significant
difference was found between gender and periodontal
status, in contrast to previous studies that found a three-
fold higher risk of severe periodontitis in males than in
females.'”’

Most diabetic patients in the study were obese

(68.6 %). Obesity (BMI > 30 kg/m?) increases the risk of

several debilitating diseases, especially for those diagnosed
with type 2 diabetes (relative risk [RR] = 2.5-5.1).° Most
cross-sectional studies have found that obesity increases
the risk of periodontal disease.”” However, this study concurs
with those few others that did not find an association
between periodontal status and BMI."®

Several previous studies have reported that gly-
cemic control (measured by HoA1C level) was associated
with periodontal status.'”"*** However, similar to other
cross-sectional studies (see Table 2), the current study did
not find this association'”"** Differences in research metho-
dologies, classification of HbA1C levels, and periodontal
diagnosis criteria made it difficult to compare among studies.

Univariate analysis showed that type 2 diabetic
patients with at least one complication had a significantly
higher risk of severe periodontitis, that is, a 2.02 times
greater risk than diabetic patients without complications,
although this factor was not significant in multivariate
analysis (see Table 3), concurring with previous studies have
found retinopathy, cardiovascular disease, and renal diabetes
complication significantly associated with periodontitis.'***
Thus, diabetics patients with other complications should
be informed to closely monitor periodontitis.

Multi-regression analysis showed that significant
predictors for severe periodontitis in diabetic patients were
education level, smoking, and duration of diabetes, in agree-
ment with other cross-sectional studies (see Table 3)."*'>'"*
Diabetic patients with primary education and those with an
associate’s degree had a greater risk of severe periodontitis
than those with a bachelor’s degree or higher by 3.75-fold
and 4.15-fold, respectively. Lower educational attainment
was associated with a low level of dental service use and
poor oral hygiene habits, which leads to high plaque
accumulation and, eventually, severe periodontitis.z‘2
Diabetic patients who were former smokers and current
smokers were 2.99-4.06 times more likely to develop
severe periodontal disease than non-smokers. These
results confirmed the association of smoking as a risk
factor for periodontitis.”*** The effect of past smoking

on the periodontium is irreversible, but the destruction
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decreased when smoking ceased.” Smoking and diabetes
mellitus also have a synergistic effect on more severe

periodontal destruction,”*

indicating that diabetics who
smoke should be encouraged to quit smoking and be
referred to a smoking cessation program.

Multivariate analysis results showed that long
diabetes duration was the only diabetes-related factor
that increased the likelihood of severe periodontitis,
similar to Kim et al.'" Participants with diabetes duration
of 5 - 10 years were twice as likely to develop severe
periodontitis as those suffering from diabetes for <5 years
(Table 3). For participants with a diabetes duration of
>10 years, the strength of association decreased and was
not statistically significant. This could be explained by
the fact that teeth with more severe periodontal disease
may have been lost or extracted as, according to previous
studies, long-term diabetic patients showed a significantly
greater number of missing teeth.”’

Most diabetic patients in this study had poor oral
health knowledge, did not follow optimal oral health
behavior and were unaware of the bidirectional link
between periodontitis and diabetes; this is similar to the
results of other studies conducted worldwide.*Receiving
oral health education, screening for oral complications,
and having regular dental check-ups significantly increased
the mean oral health knowledge (Table 4). An increase in
the level of oral health awareness may promote proper
oral health practices in diabetic patients.”

The clinical implications of the findings in this
study include the need for close collaboration between
diabetes healthcare and oral healthcare providers to set
up an effective referral system for periodontitis screening
for all diabetic patients. According to this result, a long
duration of diabetes increases the risk of severe periodontitis,
so periodontal examination should be performed when
diabetes mellitus is first diagnosed to reduce the severity
and allow for early treatment. Diabetes patients who
do not show indications of periodontitis should receive
regular monitoring to track periodontal changes. Oral

health education should be integrated into the overall
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diabetic education program. Dental care providers should
emphasize the bidirectional association between diabetes
mellitus and periodontitis and inform patients about the
factors which increase the risk for severe periodontitis, as
mentioned above. The goal of these proposed preventive
programs is to increase oral health awareness, which
will lead to better oral dental care habits, reduce the
incidence of periodontitis, improve the quality of life of
diabetics, and reduce the economic burden on both
patients and the dental public health system.

The findings of this study should be interpreted
under limitations. The research was conducted in only
one tertiary hospital and may not be directly applicable
to all diabetic patient populations. This is a cross-sectional
study. In the future, longitudinal studies should be con-

ducted to identify the true risk factors for this study group.

Conclusion

Type 2 diabetic patients in the BMA tertiary
hospital showed a high prevalence of periodontitis.
Significant predictors for severe periodontitis were
education level, smoking, and diabetes duration. The
majority of diabetic patients slightly lacked oral health

knowledge and had poor oral health behaviors.
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A. BosniuliuiufeusnuionideriliAsnisusnwieniifszansam
1. Insfnwiinuinansviundendsdmarensiafnvesansiiadnusziam Self-etch adhesive

2. asnudenililunmaaesfoasesls
. 20% Aluminum chloride solution ez 17% ferric sulfate gel
9. 17% Aluminum chloride solution Wt 20% tannic acid
A. 25% Aluminum chloride solution ez 15.5% Ferric sulfate solution

4. 15.5% Aluminum chloride solution wag 25% ferric chloride solution

3. Mavnaesiilinissassengmislivesandaeitla
. Thermocycling 500 s8U
9. Thermocycling 5000 sau
f. Water storage 3 LAou

3. Water storage 6 fiou
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n. Munsweny 25-40 Ygnaeusenunlsiiu 6 wou lailing1anm
2. flunsugniuyhanuazenlaguslu Thymol solution
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5. 9neuideil isBuduusiednla e fusdadeuliFsudadunnnguaiuny liasimwaseamsuuiiousieisnisdreh uie EDTA
n. Self-etch resin cement
9. Self-etch resin cement #ili§2u/U universal adhesive
A. Self-adhesive resin cement

4. Self-etch resin cement 745U universal adhesive wag Self-adhesive resin cement
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