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Instruction for Authors

The Journal of the Dental Association of Thailand
welcome submissions from the field of Dentistry and
related science. We published 4 issues per year in March,
June, September and December.

Categories of the Articles

1. Review Articles: an article with technical
knowledge collected from journals or
textbooks and is profoundly analyzed and
criticized.

2. Case Reports: a short report of an update 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 and significant contributions to the field of
Dentistry.

4. Letter to the Editor: a brief question or
comment that is useful for readers

Manuscript Submission

The Journal of the Dental Association of Thailand
only accepts online submission. The manuscript must
be submitted via http://www.jdat.org. Registration by
corresponding author is required for submission.
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 or .docx. All figures and tables should
be submitted as separated files (1 file for each figure or
table). For figures and diagrams, the acceptable file
formats are .tif, .omp and .jpeg with resolution at least
300 dpi. with 2 MB.

Contact Address

Editorial Staff of the Journal of the Dental Association
of Thailand

The Dental Association of Thailand

71 Ladprao 95

Wangtonglang Bangkok 10310

Email: jdat.editor@gmail.com

Telephone: 669-7007-0341

Manuscript Preparation

1. For English article, use font of Cordia New Style size
16 in a standard A4 paper (21.2 x 29.7 cm) with
2.5 cm margin on all four sides. The manuscript

should be typewritten.
For Thai article, use font of Cordia New Style size 16

in a standard A4 paper (21.2 x 29.7 cm) with 2.5 cm

margin on all four sides. The manuscript should be
typewritten with 1.5 line spacing. Thai article must
also provide English abstract. All references 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.

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)
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.

. 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.

Position of the teeth may use full proper name such
as maxillary right canine or 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).

Every illustration including tables must be referred in all
ilustrations  The contents and alphabets in the illustrations
and tables must be in English. All fisures and table must
be clearly illustrated with the legend. Numbers are used
in Arabic form and lmited 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.

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 one paragraph.
Only English abstract is required for English article. Both
English and Thai abstracts are required for Thai article and

put in separate pages. The abstract should contain title,
objectives, methods, results and conclusion continuous-
ly 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 sections 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,
authors should indicate that the study was
performed according to the ethical Principles for
Medical Research and Experiment involving human
subjects such as Declaration of Helsinki 2000 or has
been approved by the ethic committees of each
institute.

- Results: Results are presentation of the discovery
of experiments 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 or illustrations
etc. Avoid repeating the results both in tables and
in paragraph. Emphasize only 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 study.

[t should indicate the new discovery and/or
important issues including the conclusion from
the study. New suggestion, problems and
threats from the experiments should also be
informed in the discussion and indicate the ways
to make good use of the results.

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

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

- References include every concerned document
that the authors referred in the articles. Names of
the journals must be abbreviated according to
the journal name lists in “Index Medicus”
published annually or from the website
http://www.nlm.nih.gov

Writing the References

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

Phantumvanit P, Feagin FF, Koulourides T. Strong
and weak acids sampling for fluoride of enamel
remineralized sodium fluoride solutions. Caries Res
1977;11:56-61.

- Institutional authors

Council on Dental materials and Devices.

New AmericanDental Association Specification

No.27 for direct filling resins. J Am Dent Assoc

1977,94:1191-4.

-No author
Cancer in south Africa [editoriall. S Afr Med J
1994:84:15.

Sample of references from books and other monographs

- 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 lJ, Redfern SJ, editors. Mental health care
for the elderly people. New York: Churchill
Livingstone; 1996.

-Books with authors for each separate chapter




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

Sanders BJ, Henderson HZ, Avery DR. Pit and fissure
sealants; In: McDonald RE, Avery DR, editors.
Dentistry for the child and adolescent. 7" 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. Recent advances
in clinical neurophysiology. Proceedings of the 10"
International Congress of EMG and Clinical
Neuro physiology; 1995 Oct 15-19; Kyoto, Japan.
Amsterdam: Elsevier; 1996.
- Conference paper
Hotz PR. Dental plaque control and caries. In: Lang
PN, Attstrom R, Loe H, editors. Proceedings of the
European Work shop on Mechanical Plaque
Control; 1998 May 9-12; Berne, Switzerland.
Chicago: Quintessence Publishing; 1998. p. 35-49.
- 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 [dissertation].
Texas: The University of Texas, Dental Branch at Houston; 1974.

Samples of reference from articles in press
Swasdison S, Apinhasmit W, Siri-upatham C,
Tungpisityoitn M, Pateepasen R, Suppipat N, et al.
Chemical sterilization for barrier membranes is toxic to
human gingival fibroblasts. J Dent Assoc Thai. In press
2000. *In this case, accepted letter must be attached.

Samples of reference from these articles are only
accepted in electronic format
- Online-only Article (With doi (digital identification
object number)
Rasperini G, Acunzo R, Limiroli E. Decision making
in gingival rec ession treatment: Scientific evidence
and clinical experience. Clin Adv Periodontics
2011;1: 41-52. doi:10.1902 cap.2011.100002.
-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://www.nursingworld.org/
AJN/2002/june/Wawatch.htmArticle.
- Ahead of printing
McGuire MK, Scheyer ET, Nevins M, Neiva R,
Cochran DL, Mellonig JT, et al. Living cellular
construct for increasing the width of keratinized
gingival. Results from a randomized, withinpatient,
controlled trial [published online ahead of print
March 29, 2011]. J Periodontol doi:10.1902/
jop.2011.100671.

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
notified 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 if 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.

Color Printing (baht / 2,000 copy) : Extra charge for
addition color printing for 1-16 pages is 15,000 baht
vat included. The price is subjected to change with
prior notice.
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Abstract

Complete denture rehabilitation can improve oral health-related quality of life (OHRQoL) of patients. However,
some patients reported difficulties in performing daily activities caused by their denture. The aims of this review
article were to review the socio-dental indicators used for assessing OHRQoL of complete denture wearers and/or
edentulous people. In addition, the factors associated with OHRQoL of complete denture wearers were discussed,
including denture- and patient-related factors. The reviewed articles showed that denture retention and stability
are the most significant factors which affects OHRQoL of complete denture wearers. Optimal numbers of posterior
occlusal teeth which equally distribute on both left- and right-handed sides of the jaw enhance better masticatory
efficiency, and therefore, improve OHRQoL. Denture retention/stability tends to change faster in patients with flat- or

knife-edge residual ridge form, compared with those with round ridge. This review article provides information for

Limpuangthip, 2019 369



dentists when communicating to patients with regards to treatment limitations and possible post-insertion problems.
The review includes recommendations in patient evaluations before, during, and after treatment, even in long-term

follow-up. The ultimate goal is to achieve good oral health and quality of life among complete denture wearers.

Keywords: Complete denture, Occlusion, Oral health-related quality of life, Masticatory efficiency, Retention, Stability
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Abstract

Sugar substitutes have become increasingly popular and are used in a wide variety of food and beverage
products in the current market. This is partly in response to consumers’ demands to reduce sugar intake in an effort
to reduce the risks of adverse effects on systemic and oral health due to sugar overconsumption. With regards
to systemic health, most consumers assume that the use of sugar substitutes would reduce the risks for several

important and increasingly prevalent chronic non-communicable diseases related to sugar overconsumption, such as,
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obesity, diabetes, and cardiovascular diseases. However, several lines of evidence from animal and longitudinal
cohort studies suggested that long-term consumption of sugar substitutes may not be able to reduce the risks for
these diseases as expected. Numerous mechanisms have been discovered that could explain how sugar substitutes
could affect metabolism and physiology. Interestingly, they may induce changes in gut microbiota, which are now
known to influence nutrient absorption, metabolism, and the functions of other organ systems. With regards to
oral health, sugar substitutes are widely used to reduce cariogenicity of sweet food and beverages since they are
not good substrates for cariogenic bacteria. In addition, certain sweeteners may be useful as an adjunctive tool for
caries prevention. This article aims to review existing literature on the effects of sugar substitutes on systemic and
oral health, and the possible mechanisms underlying these effects, especially those related to microorganisms.
Such information, integrating with data from future investigations, should be taken into consideration when advising

patients and the population on the use of sugar substitutes.

Keywords: Dental caries, Oral health, Sugar substitutes, Sweeteners, Systemic health
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wazeivansgensngslisusesnslluna iy wieans
avameruanlungmnuduanslianumuunuiinia
Tuems

1.2.8. @1s@inaInNanaessnie (Luo Han Guo
fruit extracts (Siraitia grosvenorii), Swingle fruit extract
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Caries Status and Risk Factors in 18 — 36 -Month-Old Children Attended Well
Baby Clinic at Bangkok Metropolitan Administration General Hospital
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Abstract

This research aimed to study caries status and risk factors between socioeconomic status, oral health care
and dietary practices in 18-36-month-old children attended well baby clinic at Bangkok Metropolitan Administration
General Hospital. Cross-sectional analytical study conducted by recording tooth status, mean debris score and enamel
hypoplasia status of 320 children and interviewing their caregivers involving and socioeconomic status, oral health
care and dietary practices. Chi-square and Multiple logistic regression analysis were used to analyze the data. Fifty
four percent of children had dental caries. Mean dmft was 2.66 (+ 0.21) teeth and mean decay was 2.7 (+3.8) per
child. Mean debris score 1.95 (+ 0.8) and 39.7 % of children had enamel hypoplasia. The risk factors according to
Chi-square analysis were education levels and employment status of caregivers, age giving birth of mothers, media
consumption of caregivers and child medical welfare, oral cleaning, type of milk, feeding pattern, types of snacks
between meals, frequency of taking snacks and enamel hypoplasia. Multiple logistic regression showed that enamel

hypoplasia was the most significantly associated with dental caries, followed by mean debris score.
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Introduction

Dental caries still remained main oral problem the improvement of oral health status both in city and
in Asia" including Thailand. The National oral health rural areas contrary to Bangkok where caries in primary
survey in Thailand had been conducted every 5 years.” teeth rose in both 3 years and 5 years of age.” Forty six

The 7" National oral health survey in 2012 revealed percents of 3-year-old-child and 82.8 % of 5-year-old-child
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in Bangkok were self-brushed. About fifty one percent
of 3-year-old-child and 50.2 % of 5-year-old-child still
drank sweetened milk and yosurt at home despite plain
milk was provided at school. Bottle fed behaviour was
found up to 39.5 % and 12.9 % in 3 year-old-child and
5-year-old child respectively.” Large proportion of carious
children was found in oral examination in routine Well
Baby Clinic visit at Bangkok Metropolitan Administration
General Hospital with various characteristics including
carious cavity and white lesion in 0-3 years of age which
represented high caries risk.” Enamel hypoplasia with
and without carious lesions were also found in many
children in the oral examination at Well Baby Clinic.
Dental caries is bacterial infection® with cavity
or white spot appearance.” Factors involving in caries
including acidogenic bacteria in dental plaque”"’in which
Streptococcus mutans played the major role. Children
derived this bacteria from their primary caregivers mostly
their mothers." Frequency and type of fermentable
carbohydrate consumption, tooth surface structure,
salivary proteins, demineralization and remineralization

process over period of time**'*

were found to be significantly
associated with early childhood caries (ECC).*"* Feeding
behavior type of milk**" bottle-feeding during sleeping
time™" on demand breast-fed'® sweetened beverage and
between-meal snack consumption of child"**, caregiver and
child oral health care and socioeconomic status'™>'*'#****
were found to be related with caries status in several
studies, but yet these factors still be some controversy
in various aspects. Children with enamel hypoplasia®***
were more vulnerable to development of caries.” Surface
irregularities from enamel hypoplasia promoted the
colonization of mutans streptococci (MS).”

It was interesting to study dental caries and related
factors in early childhood stage at Well Baby Clinic according
to screening accessibility with child routine health checkup
and vaccination service, which provided opportunistic
availability of oral health screening in early childhood stage.

This research aimed to study caries status and related risk

factors in socioeconomic status, oral health care and dietary
practices in 18-36-month-old children attended Well
Baby Clinic at Bangkok Metropolitan Administration

General Hospital.

Materials and Methods

Cross — sectional analytical study was conducted
in 320 children with 18-36-month-old and their caregivers
who attended Well Baby Clinic at Bangkok Metropolitan
Administration General Hospital from January to September
2016. The study was approved by Bangkok Metropolitan
Administration Ethical Committee according to Declaration
of Helsinki, Belmont Report Guideline and ICH-GCP Guideline.
Who could not cooperate with oral examination or whose
caregivers did not consent were excluded from this study.

Two parts of collected data were conducted by
a dentist, the researcher, who did the oral examination
and a dental assistant who recorded the questionnaires.
Questionnaires were created by the researcher and the
content validity was read and approved by three experts,
then be applied trial with 30 caregivers.” Cronbach’s alpha
Coefficient was 0.702.”’ Tooth status recording criteria was
adjusted from the 7th National Oral Health Survey, Thailand
20127 Debris was scored from all erupted teeth by simplified
oral hygiene index (Greene and Vermillion, 1964).”° The
researcher calibrated oral examination of fifteen children
at Child Center, Bangkok Metropolitan Administration
General Hospital, Cohen’s Kappa was 0.9. Blunt explorer
and plane mouth mirror were used in oral examination in
the knee-to-knee position with Light Emitting Diode torch.

The data were analysed with statistical package.
Chi-square and Multiple logistic regression Analysis”*
were used to asses differences in caries status among

factors at a significance level of 0.05.

320 participating children with 6 to 20 teeth
erupted. Table 1 illustrated dental caries status, mean

debris score and enamel Hypoplasia. More than half of
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participants had dental caries with mean debris score
1.95 (+0.8). More than one third of children had enamel
hypoplasia, affected tooth per child was 1 tooth to 12
teeth with mean 1.63 (+2.3).

Socioeconomic status of children and their
caregivers were shown in table 2 and 3. Participating
children were 168 (52.5 %) males with mean age 23.4 (+5.5)
months old and 152 (47.5 %) females with mean age 24.1
(+6.4) months old. Both nationality and ethnicity of children
mostly were Thai (90 %, 89.1 %), followed by Myanmar
(23 %, 23 %), and others (2.8 %, 3.8 %) respectively.
Most medical welfare was self-pay (71.6 %), followed by
universal coverage (17.8 %) and government enterprise
officer (10.6 %). More than half of participants (56.9 %)
were first child of the family, the left were second child
(32.8 %) and up from third child (10.3 %) in the sibling rank.

Caregivers were 25 (7.8 %) male with mean age

Table 1 Oral health status of children

40.04 (+3.18) years old and 295 (92.2 %) female with mean
age 37.57 (£0.71) years old. Similar to participating children,
major group of nationality and ethnicity of caregivers were
Thai (84.1 %, 82.5 %), followed by Myanmar (8.8 %, 7.8 %)
and others (7.2 %, 9.7 %) respectively. Educational level
of caregivers mainly were primary school (35.6 %), followed
by secondary school (31.9 %), university (16.9 %). Only
1.6 % had education level less than primary school. More
than half (54.4 %) of caregivers stayed at home taking care
of children, 5.9 % were government officers or state
enterprise employees, 2.8 % were business owners and
the least group had agriculture as career. More than half
of caregivers (58.1 %) worked less than 40 hours per week,
35 % worked more than 40 hours,and 6.9 % worked 40 hours
per week. Mostly, family incomes were between 5,001-
50,000 bath per month. The least group had income
2,001- 5,000 bath per month.

Oral health status n (%) Mean (+SD)
Dental caries 174 (54.4) dmft 2.66 (+ 3.8)
Debris 320 (100) Debris score 1.95 (+ 0.8)
Enamel hypoplasia 133 (41.6) Enamel hypoplasia tooth/ child 1.63 (+ 2.3)
Table 2 Demographic data of 320 children
Characteristics Frequency (%)
Age Male Mean (+SD) 23.4 (+ 5.5)
Female  Mean (+SD) 24.1 (+ 6.4)
Gender Male 168 (52.5)
Female 152 (47.5)
Nationality Thai 288 (90)
Myanmar 23(7.2)
Others 9(2.8)
Ethnicity Thai 285 (89.1)
Myanmar 23(7.2)
Others 12 (3.8)
Medical welfare Universal Coverage 57 (17.8)
Self- pay 299 (71.6)
Government Enterprise Officer 34 (10.6)
Sibling rank 1 182 (56.9)
2 105 (32.8)
>3 33 (10.3%)
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Table 3 Characteristics of main caregivers

Characteristics

Frequency (%)

Age

Gender

Nationality

Ethnicity

Marital status

Education level

Career

Maternal age

Main media watched

Working hour / week

(hours)

Family income per month

(Baht)

Male Mean (+SD)
Female Mean (+SD)

Male

Female

Thai

Myanmar

Others

Thai

Myanmar

Others

Single

Married

Others (divorced, not informed)
< Primary school

Primary school

Secondary school

University

Others (Vocational certificate, High vocational certificate)
Government official/State enterprise employee
Shop staff

Merchant

Manual work

Agriculture

Business owner

Other (stay at home taking care of children)
<25 yrs

> 25 yrs

Traditional

Internet

<40

40

> 40

2,001 - 5,000

5,001 - 15,000

15,001 - 30,000

30,001 - 50,000

> 50,000

40.04 (+ 3.18)
3757 (+0.71)
25(7.8)
295 (92.2)
269 (84.1)
28 (8.8)
23(7.2)
264 (82.5)
25(7.8)
31(9.7)
13(4.1)
302 (94.4)
5(1.6)
12 (3.8)
114 (35.6)
102 (31.9)
54 (16.9)
38(11.9)
19 (5.9)
29 (9.1)
62 (19.4)
22 (6.9)
5(1.6)
9(2.8)
174 (54.4)
112 (35)
208 (65)
208 (65)
112 (35)
186 (58.1)
22 (6.9)
112 (35)
3(0.9)
93(29.1)
124 (38.8)
64 (20)
36 (11.3)

Factors significantly related to caries status in
participating children were illustrated in table 4. According
to original socioeconomic status categories (table 2, 3),

educational level, career of caregivers, child medical

welfare were not significantly related to caries status.
But results from regrouped categories (table 4) revealed
that educational level (< university Versus > University),

career (government employee Versus not government
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employee), child medical welfare (universal coverage,
self-paid Versus government or state enterprise) were
statistical significantly related to child dental caries (p = .012,
p =.040, p = .046 respectively).

Mean debris score was considered in two
dimensions based on debris covering tooth surface. Mean

DS 1 was categorized into two groups (< 1/3 of tooth

Table 4 Factors related caries status

surface Versus >1/3 of tooth surface), and mean DS 2
was categorized into two groups (< 2/3 of tooth surface
Versus > 2/3 of tooth surface). Both dimensions of mean
debris score were statistical significantly related to child
dental caries (p = .000; p = .000 respectively). Enamel
hypoplasia was also related to child dental caries statistical

significantly (p = .000).

No caries Caries X2 p-value
Factors
n (%) n (%)
Education level < University 113 (35.3) 153 (47.8) 6.280 .012*
> University 33(10.3) 21 (6.6)
Career Yes ? 13 (4.1) 6 (1.9) 4.231 .040%
(Gov. employ ) No * 133 (41.6) 168 (52.5)
Maternal age * < 25yrs 40 (12.5) 72 (22.5) 6.822 .009%*
> 25 yrs 106 (33.1) 102 (31.9)
Main media watched Traditional ° 82 (25.6) 126 (39.3) 9.214 .002**
Internet 64 (20) 48 (15)
Medical welfare Not claim ° 125 (39.1) 161 (50.3) 3.994 .046*
Claimed ’ 21 (6.6) 13 (4.1)
Type of milk Breast milk 31(9.7) 58 (18.1) 7.067 .029*%
Non-flavored * 51 (15.9) 43 (13.4)
Flavored 64 (20) 73 (22.8)
Feeding pattern Breast 32 (10) 58 (18.1) 6.930 .031*
Bottle 93 (29.1) 102 (31.9)
Others 21 (6.6) 14 (4.3)
Oral cleaning Caregiver brush 114 (35.6) 118 (36.9) 4.197 .041*
Others " 32 (10) 56 (17.5)
Type of snack Non-cariogenic *>cariogenic 64 (20) a7 (14.7) 11.931 .003%*
Non-cariogenic = cariogenic 61(19.1) 105 (32.8)
Cariogenic > Non-cariogenic 21 (6.6) 22 (6.9)
Frequency snack / 3 days 0 - 6 times 124 (38.8) 128 (40) 6.131 013*
> 7 times 22 (6.9) 46 (14.4)
Mean DS 1" <1 42 (13.1) 5(1.6) 42.479 .000%**
>1 104 (32.5) 169 (52.8)
Mean DS 2" <2 122 (38.1) 67 (20.9) 66.653 .000%**
>2 24.(7.5) 107 (33.4)
Enamel hypoplasia No 122 (38.1) 71(22.2) 60.633 .000%**
Yes 24.(7.5) 103 (32.2)

1 = Government works; 2 = Government /State Enterprise employee; 3 = Shop, Merchant, Manual, Agriculture, Owner, not work ; 4 = Maternal

age gave birth ; 5 = Radio, TV, Newspaper, Magazine ; 6 = UC, Self-paid ; 7 = Government or State Enterprise ; 8 = Cow milk formulal / 2, Goat

milk, Plain UHT ; 9 = Cow milk formula 3 /4, Soy milk, Medical milk, Yogurt, Sweet / chocolate ; 10 = Box, cup, spoon ; 11 = Self-brush, wipe,

gargle, no clean ; 12 = Beans / Cheese, Fruits, Fresh / plain milk, Sausage/ Meat ball; 13 = Chocolate /Carbohydrate snacks, fruit juice, Favored

milk / Yosurt, Vit C, Soft drink, Candly, Soy milk / Ice cream, Multivitamin + Ferrous, Supplementary food ; 14 = Mean Debris score

*p < 0.05 % p < 0.001; ** p < 0.0001
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The factors were analyzed with Simple logistic
regression and Multiple logistic regression. Possible
predictors of child dental caries status (Simple logistic
regression) were shown in table 5. Children whose caregivers
had educational level up from university likely to have
50 % less caries than whose caregivers had lower educational
levels (OR =0.5,95% Cl, p = .013). Children whose caregivers
did not work as gsovernment or state enterprise employees
had 2.7 times greater likelihood of caries than ones whose
caregivers worked as government or state enterprise
employees (OR = 2.7, 95% Cl, p = .047). Children whose
mothers gave birth at age up from 25 years old likely to
have 50 % less caries than ones whose mothers gave birth
less than 25 years of age (OR = 0.5, 95% Cl, p = .009).
Caregivers who mainly watched internet, their children
likely to have 50 % less caries than ones whose caregivers
mainly watched traditional medias (OR = 0.5, 95% Cl, p = .003).
Child with claimed medical welfare was half as likely to have
caries as child with not-claimed medical welfare (OR = 0.5,
95% Cl, p = .046).

For dietary factors, Children in breast milk group
were 2.2 times as likely to have caries as children who
drank non-flavored milk (OR = 2.3, 95% Cl, p = .007), but
not statistically significant between children who drank
flavored-milk and children who drank non-flavored milk
(OR = 1.4, 95% Cl, p = .209). When compare to other
feeding patterns (box, cup, spoon), children with breast-fed
were likely to have 2.7 times greater likelihood of caries

(OR=2.7,95% Cl, p = .015), ones with bottle-fed although

trended to have more caries, but not statistically significant
(OR =1.6,95% Cl, p = .183). Children who had more non-
cariogenic snack than cariogenic snack likely to have 40 %
less caries than ones who ate equally non- cariogenic
snack and cariogenic snack (OR = 0.4, 95% Cl, p = .001). The
result showed that children who had more cariogenic
snack than non-cariogenic snack also trend to have less
caries when compare to ones who ate equally non-
cariogenic snack and cariogenic snack, but not statistically
significant (OR = 0.6, 95% Cl, p = .150). Children who had
snacks up from seven times in three days likely to have
twice greater likelihood of caries than ones who had less
frequencies of snacking (OR = 2.0, 95% Cl, p = .014).
Children whose their caregivers cleaned their
child’s oral cavity with other means trended to have more
caries than children whose their caregivers brushed their
teeth nearly statistically significant (OR = 1.6, 95 % Cl,
p = .058). Children who had mean debris score more than
one third of tooth surface likely to have 13.7 times greater
likelihood of caries than ones who had less debris score
(OR = 13.7, 95% Cl, p < .001). Children who had mean
debris score more than two third of tooth surface likely
to have 8.5 times greater likelihood of caries than ones
who had less debris score (OR = 8.5, 95% Cl, p < .001).
The result for enamel hypoplasia showed that
children who had enamel hypoplasia were likely to have
51.9 times greater likelihood of caries than ones who

did not have (OR = 51.9, 95% Cl, p < .001).

Table 5 Possible predictors of child dental caries status: Simple Logistic Regression Analysis

n (%) child dental caries status

Risk factors OR (95% ClI) P-value
Yes (n=174) No (n=146)
Education level
< University® 153 (87.9) 113 (77.4) 1
> University 21(12.1) 33 (22.6) 0.5(0.3-0.9) 0.013*
total 174 (100) 146 (100)
Career (Gov. employ)
Yes® 6 (3.5) 13 (8.9) 1
No 168 (96.6) 133 (91.1) 2.7 (1.0-7.4) 0.047*
total 174 (100.0) 146 (100.0)
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Table 5 Possible predictors of child dental caries status: Simple Logistic Regression Analysis (cont.)

n (%) child dental caries status

Risk factors OR (95% ClI) P-value
Yes (n=174) No (n=146)
Maternal age
< 25 yrs® 72 (41.4) 40 (27.4) 1
> 25 yrs 102 (58.6) 106 (72.6) 0.5 (0.3-0.9) 0.009*
total 174 (100.0) 146 (100.0)
Main media watched
Traditional® 126 (72.4) 82 (56.2) 1
Internet 48 (27.6) 64 (43.8) 0.5 (0.3-0.8) 0.003*
total 174 (100.0) 146 (100.0)
Medical welfare
Not claim® 161 (92.5) 125 (85.6) 1
Claimed 13 (7.5) 21(14.4) 0.5 (0.2-0.9) 0.046*
total 174 (100.0) 146 (100.0)
Type of milk
Brest milk 58 (33.3) 31(21.2) 2.3(1.2-4.1) 0.007*
Non-flavored® 43 (24.7) 52 (35.6) 1
Flavored 73 (42.0) 63 (43.2) 1.4 (0.8-2.3) 0.209
total 174 (100.0) 146 (100.0)
Feeding pattern
Breast 58 (33.3) 32(21.9) 2.7(1.2-6.1) 0.015*
Bottle 102 (58.6) 93 (63.7) 1.6 (0.4-1.0) 0.183
Others® 14 (8.1) 21 (14.49) 1
total 174 (100.0) 146 (100.0)
Oral cleaning
Caregiver brush® 118 (67.8) 113 (77.4) 1
Others 56 (32.2) 33(22.6) 1.6 (1.0-2.7) 0.058
total 174 (100.0) 146 (100.0)
Type of snack
Non-cariogenic >cariogenic 47 (27.0) 64 (43.8) 0.4 (0.3-0.7) 0.001*
Non-cariogenic = cariogenic® 105 (60.3) 61(41.8) 1
Cariogenic > Non-cariogenic 22 (12.7) 21 (14.9) 0.6 (0.3-1.2) 0.150
total 174 (100.0) 146 (100.0)
Frequency snack / 3 days
0 - 6 times® 128 (73.6) 124 (84.9) 1
> 7 times 46 (26.4) 22 (15.1) 2.0 (1.2-3.6) 0.014*
total 174 (100.0) 146 (100.0)
Mean_ds_1
<1° 5(2.9) 42 (28.8) 1 <0.001*
>1 169 (97.1) 104 (71.2) 13.7 (5.2-35.6)
total 174 (100.0) 146 (100.0)
Mean_ds_2
< 2° 65 (37.4) 122 (83.6) 1
>2 109 (62.6) 24 (16.4) 8.5 (5.0-14.6) <0.001**
total 174 (100.0) 146 (100.0)
Enamel hypoplasia
No® 9(7.8) 119 (81.5) 1
Yes 106 (92.2) 27 (18.5) 51.9 (23.4-115.4) <0.001**
total 115 (100) 146 (100)

@ = reference category; Mean_ds 1 = Mean Debris score
*p < 0.05 * p < 0.001
OR, odds ratio; Cl, confidence interval
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The data was further analyzed with Multiple
logistic regression, with either Type of milk or feeding
pattern in the logistic equation. The results were illustrated
in table 6-1 and table 6-2

According to result from Multiple logistic regression
illustrated in table 6-1 (with milk type in the logistic equation),

None of Socioeconomic status factors were significantly

associated with dental caries. For oral health care and
dietary practices, predictive factor was mean debris score
founded on child’s tooth surface with 3.2-to 3.9-fold
increases in odds. Enamel hypoplasia in child was the
most significantly associated with dental caries, showing

50-fold increase in odds.

Table 6-1 Possible predictors of child dental caries status: Multiple Logistic Regression Analysis (with milk type)

Unadjusted Adjusted
Risk factors
OR 95% ClI P-value OR 95% CI P-value

Education level >University 0.5 0.3- 0.9 0.013* 0.30 0.09- 1.0 0.051
Career (Not Government /State Enterprise 2.7 1.0-7.4 0.047* 4.8 0.19- 119.1 0.341
employee)
Maternal age > 25 yrs 0.5 0.3-0.9 0.009* 0.57 0.2-14 0.224
Main media watched (Internet) 0.5 0.3-0.8 0.003* 0.5 0.2-1.3 0.148
Medical welfare (Claimed) 0.5 0.2-0.9 0.046* 1.7 0.3-10.7 0.561
Type of milk

Brest milk compared to Non-flavored 2.3 1.2-4.1 0.007* 2.0 0.7- 6.3 0.208

Flavored compared to Non-flavored 1.4 0.8-2.3 0.209 0.7 0.3-2.0 0.526
Oral cleaning with other means (Self-brush, 1.6 1.0-2.7 0.058 1.4 0.6- 3.7 0.444
wipe, gargle, no clean) compared to Caregiver brush
Type of snack

Non-cariogenic >cariogenic taken 0.4 0.3-0.7 0.001* 1.0 0.3- 3.7 0.997

(compared to Non-cariogenic = cariogenic)

Cariogenic > Non-cariogenic taken 0.6 0.3-1.2 0.150 0.7 0.2-24 0.547

(compared to Non-cariogenic = cariogenic)
Frequency snack > 7 times in 3 days 2.0 1.2-3.6 0.014* 24 0.8-7.6 0.128
Mean debris score > 1/3 of tooth surface 13.7 1.09, 16.67 <0.001** 3.9 1.0, 15.0 0.046*
Mean debris score > 2/3 of tooth surface 8.5 5.0, 14.6 <0.001** 3.2 1.3,7.8 0.012*
Tooth with enamel hypoplasia 51.9 23.4,115.4 <0.001** 50.0 18.5,129.4  <0.001**

*p < 0.05 * p < 0.001

OR, odds ratio; Cl, confidence interval

Table 6-2 Possible predictors of child dental caries status: Multiple Logistic Regression Analysis (with feeding pattern)

Unadjusted Adjusted
Risk factors
OR 95% ClI P-value OR 95% Cl P-value
Education level >University 0.5 0.3-0.9 0.013* 0.3 0.1- 1.0 0.044*
Career (Not Government /State Enterprise employee) 2.7 1.0-74 0.047* 52 0.2- 136.2 0.320
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Table 6-2 Possible Predictors of child dental caries status: Multiple Logistic Regression Analysis (with feeding pattern) (cont.)

Unadjusted Adjusted
Risk factors
OR 95% ClI P-value OR 95% ClI P-value

Maternal age > 25 yrs 0.5 0.3-0.9 0.009* 0.6 0.2-1.5 0.252
Main media watched (Internet) 0.5 0.3-0.8 0.003* 0.5 0.2-1.3 0.143
Medical welfare (Claimed) 0.5 0.2-0.9 0.046* 1.6 0.3-9.9 0.606
Feeding pattern

Brest-fed compared to others (Box, cup, spoon) 2.7 1.2-6.1 0.015* 3.1 0.5-17.5 0.203

Bottle compared to others (Box, cup, spoon) 1.6 0.4-1.0 0.183 1.6 0.3- 8-4 0.589
Oral cleaning with other means (Self-brush, wipe, 1.6 1.0-2.7 0.058 1.3 0.5-34 0.533
gargle, no clean) compared to Caregiver brush
Type of snack

Non-cariogenic >cariogenic taken 0.4 0.3-0.7 0.001* 0.9 0.3-3.4 0.919

(compared to Non-cariogenic = cariogenic)

Cariogenic > Non-cariogenic taken 0.6 0.3-1.2 0.150 0.7 0.2-23 0.515

(compared to Non-cariogenic = cariogenic)
Frequency snack > 7 times in 3 days 2.0 1.2-3.6 0.014* 25 0.8-7.8 0.115
Mean debris score > 1/3 of tooth surface 13.7 1.09, 16.67 <0.001** 4.4 1.1, 16.7 0.032*
Mean debris score > 2/3 of tooth surface 8.5 5.0, 14.6 <0.001** 3.0 12,75 0.017*
Tooth with enamel hypoplasia 51.9 23.4,115.4 <0.001** 45.9 17.8, 118.0 <0.001**

The result from Multiple logistic regression illustrated
% Dental caries in upper arch
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in table 6-2 (with feeding pattern in the logistic equation),

Socioeconomic status factor significantly associated with

with university or higher educational group were 0.3-fold
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molars (2.8 % and 2.5 %).
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Discussion

18-36-month-old-child participated in this study
attended Well Baby Clinic at Bangkok Metropolitan
Administration General Hospital had high prevalence
of dental caries (54.4 %). Upper incisors were the most
affected teeth similar to the study of Senesombath, et al”,
but the least affected area was upper second molars,
differed from the same study, which were lower second
molars. This difference may be according to different age
group of participating children.

Prevalence of dental caries in participating children
in this study was 54.4 % with dmft 2.66, nearly the same
prevalence in 3-year-old child in the 8" National Oral
Health Survey (2017).” This study showed that 52.8 % of
children with mean debris score more than 1 had caries
with statistically significant difference compared to children
who had mean debiris score equal to or less than 1, the result
was confirmed by the caries risk-indicated level of plaque
accumulation on tooth surface in the 8" National Oral
Health Survey (2017)* that children with one-third or more
plaque covering tooth surface were in high caries risk group.”

The result showed no significant relationship
between both children and caregivers Nationality and
Ethnic and caries status in children, that may be according
to few other Nationality and Ethnic attended in this study
which unable to analyse the significant difference. But
Bangkok was a big city with huge migration of population
especially when ASEAN Economic Community: AEC arised.
It was interesting to find out the outcome with more other
Nationality and Ethnic proportion.

Socioeconomic status significantly associated
with child dental caries in this study was education level
of caregivers (when considering with feeding pattern),
differed from the study of Jin B.H..et al** which found
no relationship between socioeconomic status and Early
Childhood caries: ECC and Severe Early Childhood caries:
SECC. This study showed that family incomes was not
statistically significant related to caries, while the study of
Jose B. and King N.M.”* found that children whose caregivers
had higher education level and higher incomes had lower
incidence of dental caries. Gibson S. and Williams S.**
found two-fold relationship between social class and
caries status in children when compared with relationship

between caries status in children and brushing data reported
by their caregivers. Although the study of Sankeshwari
R.M., et al*’reported no relationship between social class
and caries status in children, but yet found education level
of mothers related with caries status in their children.

Maternal age in this study was divided to be two
groups in data analysis which were less than 25 years of
age and up from 25 years old, according to definition of
United Nation for “Youth” which was defined as ‘person
with 15 to 24 years of age.” This study revealed that
children with maternal age less than 25 years had more
dental caries, this was interesting to be further study.

For the oral health care and dietary practices,
this study found that children in breast milk group had
more caries than children who had other types of milk.
This study also revealed that children with breast fed had
more caries than children with other feeding behaviours,
contrary to the study of Jin B.H., et al** which found that
children who were bottle fed with sweeten beverage had
more SECC than children who bottle fed with milk, but no
relationship between feeding behavior, nocturnal bottle
feeding, bottle weaning age and caries status, in spite of
the study of Senesombath S., et al"> which found both
breast fed and bottle fed children had more caries than
children who drank from cup or box. Senesombath S.,
et al” also found that type of milk did not relate to
caries status in studied group.

The relationship between snacking behaviours
both in type of snack and frequency of snack taken with
dental caries had been studied in several aspects. This
study found children who had cariogenic snacks more
than non-cariogenic snacks had more caries than those
who had more non-cariogenic snacks. Children with up
from seven times of between-meal snacking in three days
had more dental caries when compared with the ones
who had less frequency of between-meal snacking. This
result was corresponding to the study of Senesombath
S.,etal®, Jose B. and King N.M.”", Gibson S. and Williams
S.** and Sankeshwari R.M., et al.

Children whose their teeth were brushed by their
caregivers had less caries than ones with other means of oral
cleaning. This corresponded with the study of Senesombath S.,
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et al” and the study of Jose B. and King NM.”* Child-tooth-
brushing by child caregiver was very important according to
lacking of efficiently ability in hand movement in this age
group. Therefor reinforcing understanding and awareness
of oral care still was relevant issue.

When considering each factor (table 4, 5), the factors
statistical significantly related to caries were education
level of caregivers, career of caregivers, maternal age, main
media watched, medical welfare and caries status in
participating children. But dental caries was multifactorial
disease. The results from Multiple logistic regression (table 6)
showed predictive factors of dental caries were educational
level of caregiver, debris score and enamel hypoplasia.
These three factors showed statistically significant association
with dental caries from the analysis with Chi square, Simple
logistic regression and Multiple logistic regression. Although
means of oral cleaning were not statistically significant
related to caries according to the result from Simple
logistic regression and Multiple logistic regression analysis
(0.058, 0.337 respectively), but p-value from analysis with
Simple logistic regression was nearly statistically significant
(p<0.05) indicated that brushing child teeth by caregivers
trended to reduce child dental caries.

According to the 8" National oral health survey
in Thailand (2017)*, high caries situation in 3 years of age
was similar to this study and the previous survey.” Even
though caries situation in 5 years of age was slightly
improved, but still dental plaque found was indicated
high caries risk in both age groups. Even more, the survey
revealed that 3-year-old-child and 5-year-old-child were
self-brushed up to 44.1 % and 80.4 % respectively. The
National and local policies and strategies for dental
health should emphasize and reinforce in household
setting empowering caregivers to be able substantially
practice in caring their own children.

There were difficulties in comparison among
various studies according to different age groups of
participating child. The age group of participating children
might be depended on various purposes and settings of

the studies. Therefore, Meta-analysis study of relationship

between risk factors and caries status in children should
be further proceeded.

In summary, caries prevalence in 18-36-month-old-
child attended Well Baby clinic at Bangkok Metropolitan
Administration General Hospital was 54.4 % with mean
dmft 2.66 (£3.8). Socioeconomic status factors related
to caries in this study were education level and career
of caregivers, maternal age, main media watched, child
medical welfare. Oral health care and dietary practices
risk factors were main type of milk feeding, feeding pattern,
child oral cleansing, type of snack taken, frequency of
between-meal snacking. The most possible predictive
factor of child dental caries status in this study was child
enamel hypoplasia status, followed by child mean debris

score and education level of caregivers respectively.
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Relationship between Type of Patient Motivation and Severity of Orthodontic
Treatment Need: A Study in Hat Yai, Songkhla, Thailand

Siritida Pongsupot’, Supanee Sunthornlohanakul'

'Department of Preventive Dentistry, Faculty of Dentistry, Prince of Songkla University, Hat Yai, Songkhla

Abstract

The purpose of this cross-sectional study was to evaluate the characteristics of patients seeking orthodontic
treatment and determine the relationship between the type of motivation and the level of orthodontic treatment
needed using the Dental Health Component of the Index of Orthodontic Treatment Need (DHC-IOTN). Samples of
this study included all consultation records of 2,008 patients from 2014-2017 who were aged over 12 years old
for determining the level orthodontic treatment need by DHC-IOTN. Descriptive analysis and chi-square test were
used in this study. Results showed most of the samples were female (74.3 %), aged 19-35 years old (47.9 %) with
internal motivation (52.0 %). The types of motivation of patients aged 7-12 years old and 19-35 years old were
mainly external and internal motivations, respectively. Samples were categorized as “Great need” (DHC grades 4-5)
about 50.5 %, while 33.6 % of them were in “No need” (DHC grades 1-2). There was no statistical relationship
between patient motivation and orthodontic treatment need level found in this study. So, it can be concluded that
female patients sought orthodontic treatment more than males. Late teenage-young adult patients made up the
main group of patients seeking orthodontic treatment driven mainly by internal motivation, while most childhood
patients were referred from general dentists and due to parental demand. About one third of patients were categorized
“No need” for orthodontic treatment and no statistical relationship was found between the type of patient motivations

and the severity of orthodontic treatment need.
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Introduction

One of the most important keys for success in is defined as patient demand’ and influenced by self-
orthodontic treatment is motivation' which can be separated perception, facial appearance, and social norms.* On the
into internal and external motivations.? Internal motivation other hand, external motivation is based on the demands
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of the parents or guardians or referrals from general dentists.®
Presently, the number of patients seeking orthodontic
treatment in Thailand is increasing dramatically.”® These
patients may be driven by internal motivation or external
motivation or both. However, not all patients who seek
orthodontic treatment actually need treatment. There
has been no study regarding the relationship between
the type of motivation and the level of orthodontic
treatment needed.

The patients may have different levels of
orthodontic treatment need due to a wide range of
characteristics and severities of malocclusion. Assessing
orthodontic treatment need is one process that is helpful
for determining the need of orthodontic treatment among
individuals. Many methods were developed in different
countries to categorize the level of orthodontic treatment
need. However, the Index of Orthodontic Treatment Need
(IOTN)** is the most frequently used method.

IOTN was developed in Great Britain in 1989.” It
is comprised of two independent components: Aesthetic
Component (AC) and Dental Health Component (DHC).
The AC determines treatment need by using a 10-grade
ranking scale by illustrating different levels of dental
attractiveness using color photographs. The DHC is a
5-grade ranking of orthodontic treatment need level The
worst single occlusal trait in five different levels of DHC
is used to allocate the grade of IOTN. According to the
five levels of DHC, the orthodontic treatment need level
can be re-categorized into three levels of need which
are comprised of “No need” defined by DHC grades 1-2,
“Moderate or borderline need” defined by DHC grade
3,and “Great need” defined by DHC grades 4-5. Studies
were conducted using the DHC of the IOTN (DHC-IOTN)
as a tool to evaluate orthodontic treatment need in limited
sample sizes and specific age groups.'"” The results of
those studies demonstrated no relationship between
patient demand and orthodontic treatment need.

In Thailand, patients can seek orthodontic
treatment from either the private or public sectors for

orthodontic services but neither one is financed by the

government or by third party payment. Since the orthodontic
treatment fee in the public sector is usually less than the
private sector, there is usually a long waiting period for
an appointment. The Dental School at Prince of Songkla
University is a public sector dental school that provides
orthodontic treatment for all age groups. Patients with
different motivations have to wait at least two years
before orthodontic treatment can be started. To date,
nostudy has considered the characteristics of patients
and type of motivation toward orthodontic treatment.
Therefore, the purposes of this study were to evaluate
the characteristics of patients seeking orthodontic treatment
and their motivations regarding age groups as well as the
relationship between the type of motivation and the

level of orthodontic treatment need level.

Materials and Methods

This cross-sectional study was approved by the
Research Ethics Committee, Prince of Songkla University,
Thailand. Samples were all the orthodontic consultation
records of patients who sought orthodontic treatment
from 2014 to 2017 in the Dental School. Patients in all
age groups were analyzed for overall characteristics and
only patients aged over 12 years old were selected for
orthodontic treatment need level assessment due to
incomplete occlusal traits data among patients aged
12 years old or under and most of these patients were
referred from pedodontists which indicated a certain need
for orthodontic treatment. The records with incomplete,
illegible or missing data in any variables were excluded
from the study. Sample size was estimated by G*Power
program for chi-square test with effect size 0.1, ®=0.05
and power 0.80. The least sample size was 964, then
this study used total 2,008 records for samples.

The orthodontic consultation records contained
two parts of information. First, general data consisted
of age, gender and motivations. Type of motivation was
obtained by interviews with orthodontists and recording
the information in consultation records. The definition

of “Internal motivation” is the patient’s own demand
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while “external motivation” is the parents’ or guardians’
demand or referral from general dentists or pedodontists.>
Patients who sought for orthodontic treatment with both
internal and external motivation were excluded from the
study because external motivation might result in internal
motivation as a consequence and this might intefere with
the results of the study. The second part was occlusal
traits which would be used for orthodontic treatment
need level analysis (5 grades of DHC-IOTN).” According
to Lunn’s study in 1993, the reliability improvement of
orthodontic treatment need level was done by categorizing
treatment need into three levels; no need of treatment
(DHC 1-2), borderline need of treatment (DHC 3) and
great need of treatment (DHC 4-5). Validity of data was
assessed by orthodontic experts (not the author) and
reliability of the data was done by randomly selected
10 samples in every 50 samples then using Pearson’s

correlation for reliability analysis.

Statistical analysis

Pearson’s correlation was used to determine the
reliability of data recording. Descriptive statistics such as
frequency and percentage were used for demographic
variables. The relationship between type of motivation and
orthodontic treatment need level of the DHC-IOTN was
assessed by Chi-square test with statistical significance
set at p<0.05.

From 2,008 records, 241 samples were excluded
due toincomplete general data. A total of 1,767 samples
were included for characteristic of patients’ study including
gender, age of the groups and type of motivation. (table
1) Orthodontic treatment need levels were analyzed by
using DHC grading of IOTN in only 1,476 patients aged
over 12 years old. (table 2) The reliability presented by

Pearson’s correlation of 0.96.

Table 1 Demographic characteristics of samples in all age

groups (n=1,767)

Characteristics Total n (%)

Gender
Male 454 (25.7)
Female 1,313 (74.3)
Age
<7 8(0.5)
7-12 283 (16.0)
13-18 508 (28.7)
19-35 845 (47.9)
36-55 119 (6.7)
>55 4(0.2)
Type of motivation
Internal 918 (52.0)
External 292 (16.5)
Internal and external 557 (31.5)

Table 2 Orthodontic treatment need level of samples aged

over 12 years old (n=1,476)

Characteristics Total n (%)

DHC-IOTN
1 0
2 497 (33.6)
3 235 (15.9)
4 654 (44.4)
5 90 (6.1)

Orthodontic treatment need level

No need (DHC grade 1-2) 497 (33.6)
Moderate need (DHC grade 3) 235 (15.9)
Great need (DHC grade 4-5) 744 (50.5)

The most frequent degree was DHC grade 4
(44.4 %) followed by grade 2 (33.6 %), 3 (15.9 %), and
5 (6.1 %). Then when considered level of orthodontic
treatment need, the results revealed “Great need” group
was approximately 50 % of all samples followed by the
“No need” and “Moderate need” groups

The results showed that the motivation of

patients aged 7-12 years old who sought orthodontic
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treatment was predominantly external motivation
which decreased with age. However, internal motivation

increased dramatically in the adolescent age group

600
500
400
300

200

7-12yr 13-18yr
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mexternal

(13-18 years old), hit a peak at 48 % in young adult period
(19-35 years old) and then dropped as the participants
became older (Fig. 1).

b I |I I
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Figure 1 Number of patients regarding type of motivation and age groups

Despite the fact that young patients sought
orthodontic treatment mostly because of external
motivation and adolescents-young adult patients mostly
sought treatment because of internal motivation. After

excluded samples in both the external and internal

motivation groups, the results revealed no statistical
difference between the level of orthodontic treatment
need and the type of motivation (external and internal
motivation) (Table 3, p = 0.114).

Table 3 Relationship between external and internal motivation and orthodontic treatment need level

Orthodontic treatment need level

Motivation Total p-value
No need (DHC 1-2) Moderate need (DHC 3) Great need (DHC 4-5)
Internal 311 (35.3) 146 (16.6) 424 (48.1) 881 (100) 0.114
External 36 (29.5) 21(17.2) 65 (53.3) 122 (100)
Total 347 167 489 1,003

DHC, Dental Health Component.
Values are presented as number (%).

*Chi-square test, significance at p<0.05.

Discussion

It was found from earlier studies that a large
number of patients who sought orthodontic treatment
seemed to have little or no need of treatment.*"*™

Moreover, there was no relationship between subjective

motivation by the patients and objective orthodontic
treatment need.*” The Dental School at Prince of Songkla
University is one of the main public dental centers in

Thailand providing orthodontic treatment for all age groups
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and there are no earlier studies about orthodontic treatment
need level among patients seeking for orthodontic treatment.
Therefore, it is beneficial to know the patient’s type of
motivation, orthodontic treatment need level, and their
relationship. This would be beneficial to improve the
screening system, staff management, and policy development
in this and other public sector dental schools. In addition, this
is the first study in Thailand with a large sample size to
consider these aspects.

The limitations of this study were mainly about
using retrospective secondary data and being conducted
in a single-center institute. Samples of orthodontic records
consisted only of age, gender, chief complaint, motivation
and occlusal traits related to orthodontic treatment. So,
uncontrollable confounding factors such as socio-economic
background, education and even age and gender were
concern.”™'® Moreover, generalization of this single-center
study was considered as a limitation as well. According
to a previous study, there was a rising trend in male
patients seeking orthodontic treatment by using a time
series analysis.'” However, in this study the results
found that the number of female patients who sought
orthodontic treatment was greater than male patients
(70:30). This corresponded with earlier studies'** that
reported that women had a greater interest in getting
orthodontic treatment than men. Late teenage and young
adult patients (19-35 years old) were the most dominant
age group seeking orthodontic treatment in this study
which harmonized with an earlier study” that revealed
that middle-aged patients had a relatively high interest in
orthodontic treatment. The major reason may be driven by
esthetic concemns** as well as the impact of malocclusion on
the quality of life.”” Furthermore, this age group of patients were
able to afford the orthodontic treatment fees on their own.

Even though some studies™* in Asian countries
recently found a large number of adult patients with a
high interest in getting orthodontic treatment, this study
showed less than 10 % of the adult patients aged >36
years sought orthodontic treatment. Earlier studies'®”

found that older patients were less concerned about

their facial appearance and had less desire for orthodontic
treatment. The main reason for adult patients not to seek
and receive treatment were primarily the treatment fees,
long treatment time, and they felt too old for braces.”
This study demonstrated that over 50 % of
patients who sought orthodontic treatment were driven by
internal motivation which reflected the current perceptions
of esthetic and functional concems. However, when considering
the age groups, external motivation was predominant in
childhood patients aged <12 years. This finding was related
to studies which indicated that parents have recently placed
more attention on the oral health and malocclusion of
their children."*** Suggestions for orthodontic treatment
from general practitioners and pedodontists outside and
inside this dental school could also be the external
motivations for this group of patients.””* This study found
that almost 35 % of the patients who sought orthodontic
treatment in this practice had no need of treatment (DHC
grade 2). This finding was remarkably interesting as it
reflected proper orthodontic treatment management.”
Patients with great need should receive orthodontic
treatment as soon as possible. Therefore, an objective
grading for orthodontic treatment need level among patients
is beneficial when there is an insufficient number of
orthodontists to meet the requests for treatment.
According to patients with both internal and
external motivation there could be a blurred relationship
between the type of motivation and the level of orthodontic
treatment. The objective of this study would focus only a
relationship between the type of motivation (external and
internal) and level of orthodontic treatment. The results
indicated no relationship between those variables. Therefore,
it cannot be concluded that patients with external motivation
who are influenced by parents or dentists had a higher
level of orthodontic treatment need than patients with
internal motivation and vice versa. It is important to consider
an orthodontic treatment need index or an objective
criteria as a tool to identify and prioritize the level of
orthodontic treatment need among patients seeking for

orthodontic treatment.
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Since malocclusion is a normal deviation and
not a pathologic condition, late teenage and young
adult patients who have a great demand for orthodontic
treatment should be fully informed about any existing
malocclusion for a clear understanding. Among the
patients with false needs and no need of treatment,
it is the responsibility of the orthodontists to provide
scientific knowledge on the risks and benefits regarding

orthodontic treatment.

Conclusion

- Female and late teenage-young adult patients were
the major group of patients seeking orthodontic treatment
at the Dental School, Prince of Songkla University.

- Late teenage and young adult patients seeking
orthodontic treatment were driven mainly by internal
motivation, while the majority of childhood patients
were driven by external motivation and mostly referred
from general dentists and request of the parents.

- About one third of patients seeking orthodontic
treatment were categorized as “No need” for treatment.

- No statistical relationship was found between the
type of patient motivation and the level or severity of
orthodontic treatment needed using the DHC-IOTN.
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Effectiveness of Brief Lifestyle Change Plus Dental Care (Brief-LCDC) Program
in Improving Glycemic and Periodontal Status among Type 2 Diabetes Patients:
A Clinical Controlled Trial
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Abstract

The present study was a clinical controlled trial to assess the effectiveness of Brief Lifestyle Change plus
Dental Care program to decrease glycemic level and improve periodontal status in type 2 diabetes patients. The present
study was conducted in Diabetes clinic, Public Health Center 54 from February 2018 to February 2019. Diabetes

patients were divided to 96 patients for the intervention and 96 patients for the control groups. The intervention group
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received group education for lifestyle modification, individual oral hygiene instruction, and lifestyle counseling by
motivational interviewing at baseline and the 6th month and received booster education every visit by viewing
educational video. Routine program was provided to the control group. At baseline, the 6th month and 1 year follow up,
glycemic level and periodontal status were assessed from the participants. Data were analyzed by descriptive statistic,
t-test, Chi-square test, Fisher’s exact test, Mann-Whitney U test, and Repeated measure ANOVA. The intervention
group had significantly lower glycemic level and periodontal status than the control group at the 6 month and 1 year
followed up. Brief-LCDC program which incorporated lifestyle modification and oral health care had efficacy to decrease

glycemic level and improve periodontal status in patients with type 2 diabetes. The prevention of diabetes complications

from early diagnosis is needed to prevent oral complications.

Keywords: Oral health care, Lifestyle modification, Type 2 diabetes, Glycemic level, Periodontal status
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Figure 2 The glycemic level of the intervention and the control groups at baseline, 6th month, and 1 year follow up (Fig Za: FPG

and Fig 2b: HbA1c)
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Figure 3 The periodontal status of the intervention and the control groups at baseline, 6th month, and 1 year follow up (Fig 3a: Pl
Fig 3b: Gl, Fig 3c: PD, and Fig 3d: CAL)

#1599 1 Toyaniluvesngusiaenudeisudunisfing) (n=192)

Table 1 Baseline characteristics (n=192)

Variables Intervention group Control group p
(n=96) (n=96)
Gender
Male 26 (27.1) 38 (39.6) 0.066
Female 70 (72.9) 58 (60.4)
Age (years) 61.34 + 10.07 63.4 + 8.90 0.096
Educational level
Illiteracy 5(5.2) 5(5.2) 0.218
Primary school 57 (59.4) 66 (68.7)
Secondary school 17 (17.7) 18 (18.8)
Vocational school 7(7.3) 2(2.1)
Bachelor degree 10 (10.4) 5(5.2)
BMI (kg/m?) 27.09 + 4.82 26.44 + 513 0.889
Health insurance
Universal coverage (Public Health Center 54)° 81 (84.4) 84 (87.5) 0.193
Universal coverage (other) © 2(2.1) 6(6.3)
Government/state enterprise officer 8(8.3) 5(5.2)
No 5(5.2) 1(1.0)
Diabetes duration (years) 10.00 (1, 40) 8.50 (1, 33) 0.352
Smoking
Never 88 (91.7) 85 (88.5)
Ever 3(3.1 4(4.2) 0.768
Current smoker 5(5.2) 7(7.3)
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#1599 1 Teyaniluvesngudaoeudeisudunisiing) (n=192) (me)

Table 1 Baseline characteristics (n=192) (cont.)

Variables Intervention group Control group p
(n=96) (n=96)

FPG 140.40+34.48 135.44+25.35 0.141
HbA1C 7.77+1.28 7.58+1.19 0.134
Pl 1.55+0.59 1.67+0.51 0.137
Gl 1.55+0.58 1.63+0.64 0.393
PD 2.83+0.72 2.96+1.08 0.316
CAL 4.43+144 4.65+1.99 0.374

p by chi-square test: gender and smoking
Fisher’s exact test: educational level and health insurance
t-test: age, FPG, HbA1c, Pl, Gl, PD, and CAL
Mann-Whitney U test: Diabetes duration
®Universal coverage refers to the government health policy. Patients must nominate their health center and attend that health center to receive
the benefits.
Note: Values are mean + SD for continuous data, and frequency (%) for categorical data, except where specified.
** Median (Min, Max)

AN 2 ANUUINANYIMITEAUNGlAaIUNA I Ay SEAUIMAladgay A TG TENINNGULAYIAT (n=180)
Table 2 Differences of FPG and HbA1c levels between groups and pairwise time points (n=180)

Source of variation MS F P
FPG
Between subjects
Intervention 9586862.982 0.359 <0.001*
Within group (error) 1423.904

(between group error)
Within subjects

Time 1404.373 3.741 0.025*
Intervention x Time 2746.058 7.315 0.001*
Intervention x Within group (error) (within subject error) 375.407

HbAlc

Between subjects
Intervention 28957977 4.489 <0.001*
Within group (error) 9.629

(between group error)
Within subjects

Time 3.514 0.435 0.647
Intervention x Time 35.495 4.498 0.013*
Intervention x Within group (error) (within subject error) 8.070

p by Repeated measure ANOVA

* The mean difference is significant at the 0.05 level.
MS: Mean Squares

F: F-test
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Table 3 Differences of PI, Gl, PD, and CAL levels between groups and pairwise time points (n=180)

Source of variation MS F P

Pl

Between subjects
Intervention 703.501 16.675 <0.001*
Within group (error) 0.620

(between group error)
Within subjects

Time 31.098 217.936 <0.001*
Intervention x Time 1.246 8.734 <0.001*
Intervention x Within group (error) (within subject error) 0.143

Gl

Between subjects
Intervention 792.111 13.779 <0.001*
Within group (error) 0.760

(between group error)
Within subjects

Time 18.810 138.626 <0.001*
Intervention x Time 1.977 14.571 <0.001*
Intervention x Within group (error) (within subject error) 0.136

PD

Between subjects
Intervention 4111.374 4.252 <0.001*
Within group (error) 1911

(between group error)
Within subjects

Time 2.906 11.274 <0.001*
Intervention x Time 0.737 2.859 0.059
Intervention x Within group (error) (within subject error) 0.258

CAL

Between subjects
Intervention 10563.232 3.145 <0.001*
Within group (error) 6.952

(between group error)
Within subjects

Time 1.918 3.345 0.036*
Intervention x Time 4.249 7.411 0.001*
Intervention x Within group (error) (within subject error) 0.573

p by Repeated measure ANOVA

* The mean difference is significant at the 0.05 level.
MS: Mean Squares

F: F-test
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A19199 4 WIguiiguaseaunaludonuazan) iz UsiudsennngunaesuasnguaIuauluasai 1 damua 6 ifeu uay 1 U (n=180)
Table 4 Comparisons of the difference measurements of glycemic level and periodontal status in the intervention and the control

groups at baseline, 6" month, and 1 year follow up (n=180)

Variables Control Group Intervention Group Mean p
(n=89) (n=91) Difference
FPG
Baseline 134.94+25.55 140.40+34.73 -5.46+4.55 0.811
6" month 136.48+25.45 132.60+28.48 3.40+4.03 0.401
1 year 130.87+24.12 129.87+21.08 1.68+3.37 0.619
HbAlc
Baseline 7.32+1.17 7.60+1.03 -0.28+0.17 0.097
6" month 7.42+1.33 6.94+0.82 0.48+0.16 0.004*
1 year 8.07+6.85 6.57+0.58 1.50+0.72 0.039*
Pl
Baseline 1.66+0.51 1.57+0.58 0.09+0.08 0.278
6" month 1.18+0.61 0.77+0.52 0.41+0.09 <0.001*
1 year 1.00+0.61 0.66+0.44 0.34+0.08 <0.001*
Gl
Baseline 1.60+0.64 1.56+0.58 0.04+0.09 0.688
6" month 1.26+0.63 1.86+0.58 0.40+0.09 <0.001*
1 year 1.20+0.61 0.80+0.47 0.40+0.08 <0.001*
PD
Baseline 2.95+1.07 2.85+0.73 0.10+0.14 0.467
6" month 2.82+1.02 2.48+0.73 0.34+0.13 0.011*
1 year 2.87+1.07 2.57+0.68 0.30+0.13 0.027*
CAL
Baseline 4.51+1.83 4.44+1.41 0.07+0.24 0.790
6" month 4.56+1.80 4.08+1.45 0.48+0.24 0.025*
1 year 4.84+1.97 4.17+1.30 0.67+0.25 0.008*

Pairwise comparisons of the difference measurements. Adjustment for multiple comparison: Bonferroni.
Based on estimated marginal means

* The mean difference is significant at the 0.05 level.

P
o a

A159991 5 SuIungusieeNaIuRNssAuimaludenliuasnguiinivaussaumaludenlulasevivnguneasuasngueivaulunsai 1
Aanuea 6 ifou uaz 1 T (n=180)
Table 5 The number of well-controlled and poor-controlled participants between the intervention and the control groups at baseline,

6™ month, and 1 year follow up (n=180)

Variables Baseline n (%) 6th month n (%) 1-year n (%)

Intervention group (n=91)
- Well-controlled (HbA1c<6.5%) 11 (12.1) 29 (31.9) 41 (45.1)
- Poor-controlled (HbA1c>6.5%) 80 (87.9) 62 (68.1) 50 (54.9)

Control group (n=89)
- Well-controlled (HbA1c<6.5%) 16 (18.0) 15 (16.9) 15 (16.9)
- Poor-controlled (HbA1c=6.5%) 73 (82.0) 74 (83.1) 74 (83.1)
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Abstract

The aims of this study were to assess clinical outcomes and to analyze the related factors in the patients
who underwent osseointegrated dental implants on vascularized fibular bone graft at Dental Hospital, Prince of
Songkla University during A.D. 2009-2017. The demographic data, systemic diseases, medications, causes, length
and type of defect, and timing of reconstruction were collected. Conditions of bone and soft tissue before dental
implantation as well as data regarding dental implant installations and complications were collected. All patients
were recalled to assess subjective and objective clinical outcomes for calculating survival and success rate of dental
implants. The data were analyzed statistically using Chi-square (%) and Man-Whitney U test with the level of significance
at p<0.05. The result showed that ten patients were included in the study (3 males, 7 females) with mean age
37.0+13.6 years (range 21-60 years). Ameloblastoma was the most common cause of the defect (80 %). There were
9 mandibular and 1 maxillary defects. Mean defect length was 11.1+3.2 cm. Inadequate height of fibula for dental
implantation was found in 9 patients and corrected with an additional bone graft using iliac bone. Fifty dental implants
were placed on fibular bone graft with a mean of implant diameter was 4.2+0.7 mm. and of implant length was
13.3+1.6 mm. The survival and success rate of dental implants on vascularized fibular bone graft were 72 % and 65 %
respectively. The dental implant without prosthesis group had higher proportion of peri-implantitis than the dental
implant with prosthesis group significantly (p=0.01). The study concluded that clinical outcomes of dental implant
after oral and maxillofacial reconstruction with vascularized fibular bone graft are acceptable for oral rehabilitation.

Long-term maintenance for peri-implant tissue is necessary to increase the success and survival rate.

Keywords: Vascularized fibular bone graft, Clinical outcome, Dental implant
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Table 1 Type of maxillofacial defect, timing of reconstruction and layer of fibular bone ¢raft.

No. of patient

Reconstructive topics Status

(N=10)
HCL classification for mandibular defects LCL 3
L 4
H 2
Brown’s classification for maxillary defects Class lla 1
Timing of reconstruction Immediate 5
Delay 5
Layer of fibular bone graft Single barrel 8
Double barrel 2
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Figure 1  Radiographic samples from a patient who was undergone the additional bone graft from iliac bone a) Two weeks after vascularized

fibular bone grafting b) Three months after additional bone grafting with iliac bone c) Three months after dental implantation with

prosthesis on vascularized fibular bone graft
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Table 2 Dental implant data, survival rate and success rate of dental implants on vascularized fibular bone graft.

Implant status No. of Implant / Total Percentage
Failure implants 14/50 28.0
Sleeper 2
Explant 10
Bone loss >1/2 length 1
Mobility 1
Survival implants 36/50 72.0
Non-functional implants 11/36 30.6
Stage | 8
Stage Il 3
Functional implants 25/36 69.4
Implant supported hybrid denture 7
Implant supported single crown 16
Implant retained partial denture 2
Success implants 13/20 65.0
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Abstract

This study aimed to evaluate construct validity and face validity of a new training device for practicing
indirect vision in dental work. The study was undertaken at Faculty of Dentistry, Thammasat University. Forty-two
participants were divided into three groups (n=14 in each group) as novices (second-year students), competences
(sixth-year students) and experts (dental practitioners). All participants completed four drawing exercises, which
were attached on the training device, with indirect vision using mouth mirror. Construct validity was evaluated
by comparing time spent and errors in each exercise among the three groups. To assess face validity, expert and
competence groups completed a 5-point rating scale questionnaire concerning various aspects of training realism
and usefulness in learning indirect vision skill. The rating scale ranges from 5=strongly agree to 1 strongly disagree.
The results showed that experts performed significantly fewer errors than novices in most exercises (p<0.05).
However, there was no statistically significant difference in mean time spent among the three groups. Most of the
participants rated high scores on helpfulness of the training device for learning indirect vision, and its realism in
comparison with performing mirror-inverted movement in clinical situation. In conclusion, the face validity of the
training device could be established. The training device was able to differentiate the level of indirect vision skill in
dental practice, which demonstrated construct validity of this new device. Overall, the findings of the study support

that this device has a potential for training indirect vision skill in pre-clinical dental students.

Keywords: Mouth mirror, Indirect vision, Validity, Dental students
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Table 1 Perceptions of competences and experts on realism and training capability of indirect vision stand.

Number of competences (%)

Number of experts (%)

(n=14) (n=14)
Statements Rating score* Rating score*
1 2 q 5 1 2 3 4 5
1. The indirect vision stand is useful for 0 0 214 64.3 14.3 0 0 0 214 78.6
training indirect vision skill
2. The indirect vision stand can resemble 0 14.3 35.7 0 0 0 7.1 78.6 14.3
indirect vision skill used in clinical work
3. | would recommend the indirect vision 0 0 21.4 64.3 14.3 0 0 7.1 35.7 57.2
stand as a training tool for Thammasat
University dental students
4. The indirect vision stand training should 0 0 14.3 50 35.7 0 0 7.1 286 643

be offered to all novices for pre-training
before performing dental treatment on

real patients

*1=Strongly disagree; 2=Disagree; 3=Undecided; 4=Agree; 5=Strongly agree
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The cross-cultural adaptation for Patient’s Denture Assessment Thai version
(PDA-T)
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Abstract

This study aimed to present the process of cross-cultural adaptation to develop to a Thai version of the
Patient’s Denture Assessment (PDA-T) from the Japanese original version. It is a self-assessment for the patients
who wear complete dentures to evaluate six aspects, which are Function, Esthetics and Speech, Lower Denture,
Expectation of Improvements with New Dentures, Upper Denture, and the Importance of Complete Dentures to
the Patient. Then, check for the content validity with the face validity. Using this assessment can be beneficial in
making a diagnosis, determining the prognosis, and comparing the efficacy of a complete denture (before and after
the treatment). Each question is measured using a horizontal 100-mm visual analog scale (VAS). However, an extra
question is added into the Thai version. The content validity and face validity were assessed in a sampling of 33
people (11 males and 22 females with an average age of 70.36 years old). The participants were instructed to read
each question and mark an outcome to represent their situations by a vertical line through the horizontal VAS in
each question. The PDA-T indicated good content validity after the initial test. Further research is recommended

for the process of the psychometric, reliability, validity and responsiveness properties of the PDA-T.
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Introduction

Nowadays, the number of older people has at least 60 years old. Thai older people still have many
increased. According to a report on the 2017 survey of oral problems from caries to periodontal disease and

Thai population, 16.7 % of the total Thai population'is tooth loss.” When there is a lot of tooth loss, dentures
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are needed to replace the teeth. Survey results indicated
that there is a significant decline of Quality of Life (QoL)
when people lose their teeth, and when wearers cannot
cope with their dentures.” Research show the increase
of oral problems and a decrease of QoL shown by the
increase of the Oral Impact on Daily Performances (OIDP)
score of the participants when they lose their teeth,
especially for the last five last teeth in the oral cavity that
will impact the QoL of the patient significantly.” The
replacement for edentulous ridge can be prepared with
partial or complete denture. The aim of the denture
construction is to recover the chewing ability, esthetics,
and the speech of the patients. From the 8" National
Survey, Thai older people who were totally edentulous in
the age group 60-74 and 80-85 years was 8.7 % and 31.0 %,
respectively.” That means that they still need prosthesis.

The Patient’s Denture Assessment (PDA) is a
self-assessment developed by Komagamine et al. from
edentulous patients with complete dentures in Japan.
Its original version is in Japanese.® The PDA’s main purpose
is for complete denture wearer patients to be able to
self-assess the patients’ complete dentures in the
aspects of perception, consciousness, and feelings.”®
It represents both positive and negative impacts of
the complete dentures. The PDA is used for making a
diagnosis, determining the prognosis, and comparing
the efficacy of complete denture (before and after the
treatment).’

The PDA comprises of 22 questions which are
divided into 6 categories; function (4 items), esthetics and
speech (4 items), lower denture (4 items), expectation of
improvements with new dentures (3 items), upper denture
(3 items), and the importance of complete dentures to
patients (4 items). Each question is measured using a
100-mm visual analogue scale (VAS) which comprises of a
horizontal 100-mm line. The words expressing the worst
situation is at the left end-point of the line, while the
words expressing the best situation is at the right end.’

The cross-cultural adaptation is a necessary

process of preparing a self-assessment for using in other

settings.”The only good translation of the original language
into a new language is still awareness of the new setting
due to the cultural diversity across different settings.”"*
However, there is still no assessment that evaluates the
satisfaction of older people treated with complete dentures
or other removable denture in the Thai language.

Oral health-related quality of life (OHRQoL) has
important implications for the clinical practice of dental
research. The concept of OHRQoL has been modified to
be an instrument to measure the state of clinical practice,
dental research and dental education in many studies to
solve oral problems in the community.”” There are several
indicators used to measure OHRQoL; the most popular
ones are GOHAI, OHIP, and OIDP to measure the effect of
the oral health to the QoL. OHRQoL is a multidimensional
construction that includes a subjective evaluation of the
individual’s oral health, functional well-being, emotional
well-being, expectations and satisfaction with care, and
sense of self.”” Many of the useful instruments were cross-
culturally adapted into many languages.”"

In Thailand, there is no questionnaire used for
evaluating, making a diagnosis, determining the prognosis,
and comparing the efficacy of complete dentures as
mentioned above. From the previous study, PDA has shown
to be a proper instrument for denture assessment.”*'*
The objective of this study was to make the process of a
cross-cultural adaptation to develop a Thai version of the

Patient’s Denture Assessment (PDA-T) from the Japanese

version.

Materials and Methods

In this study, the Japanese version of the PDA
was cross-culturally adapted into Thai according to the
guidelines.”"" The study protocol was approved by the
Ethical Committee of Chulalongkorn University (Study
Code: HREC-DCU, 2019-004). The method process is
shown in Figure 1.

First, the original Patient’s Denture Assessment
(PDA-J) was translated (FT) from Japanese into Thai by

three Thai translators who were proficient in Japanese.
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One of them was a prosthodontist, while the others
neither had a dental backeround nor knew the concepts
or the objective of this study. In this stage, all translators
worked independently (FT1, FT2, and FT3) and did not
consult the researchers.

For the second step, these three translators discussed
and combined the results of the three separate translations
(FT1, FT2 and FT3) to produce a common translation
(FT-123). This synthesized version of the self-assessment
(FT-123) was used in the next step.

The third step, the synthesized version (FT-123)
was back translated (BT) into Japanese by two Japanese
translators who were proficient in Thai. Both of them were
blind to the original version of the PDA. In this stage, all
translators worked independently (BT1 and BT2) and did
not consult the researchers. The objective of this stage
was to ensure that the translated version reflected the
same content as the original version in Japanese.”"’

For the fourth step, these two back translators
synthesized the results of the two independent translations
(BT1 and BT2) to produce a common translation (BT-12).

Then, the researchers thoroughly discussed the contents of

BT-12 version with the Japanese dentists who developed
the original PDA to make sure that the BT-12 version
reflect the same content as the original one.”"

Lastly, the synthesized version of the self-
assessment (FT-123) was revised by an expert committee
which was comprised of three prosthodontists who were
experts in complete denture, one methodologist and
one translator who was a language professional. The
committee discussed and developed the pre-final of the
Thai version of PDA with the standard Thai in the text of
the assessment. Then, the obtained Thai language PDA
as a pre-final version was used to determine the content
validity and face validity of the questionnaire in the
next step."" The 33 total edentulous Thai patients, with
complete dentures at the Prosthodontic Clinic, Faculty
of Dentistry, Chulalongkorn University who used Thai
as their mother language without any sign of cognitive
impairment according to observation, conversation, and
history taken in hospital chart of the patients. Moreover,
the patients must have at least finished Primary School
with good reading skills to be selected to join in this

study. This process was performed by one researcher.

PDA-)

Y
FT-123

Revised by the expert committee.

Prefinal version of PDA-T

Forward Translated (FT) from Japanese into Thai by three Thai translators who were proficient in Japanese.

Back Translated (BT) into Japanese by two Japanese translators who were proficient in Thai.

Cross check with the original version (PDA-J).

Tested in 33 Thai edentulous patients with complete dentures.

PDA-T The final stage of the process of cross-cultural adaptation.

Figure 1 The flow chart describing the process of cross-cultural adaptation.
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All patients were informed about this study
and signed a consent form prior to participation. Each
question in the self-assessment was measured using a
100-mm visual analogue scale (VAS) which is comprised
of a horizontal 100-mm line. The words expressing the
worst situation is at the left end-point of the line, while
the words expressing the best situation is at the right end.
The study participants were instructed to read each question
and mark a vertical line at the point representing their
situations on a horizontal 100-mm line by themselves.
The value of each question was assessed as the distance
from the left side of a 100-mm line to the mark of the
participants.”*'® After the completion of the self-assessment,
all participants were interviewed soon after about what
they understood by each question and discussed their
chosen responses. After all the information and suggestions
were obtained from the participants, there was a discussion
with the linguistic and the Prosthodontics experts about
all the details and the arrangement of the questionnaire
form. The pre-final version of questionnaire was then

referred to “PDA-T”.

Thirty-three patients with an average age of
70.36 years old were selected to join in this project, the
demographic data of the participants are shown in table 1.

By using the PDA-T pre-final version in our participants,
we found that all of the participants understood well
throughout the assessment except two participants
found that it was a bit difficult to interpret the content

asking about the expectation for the new denture.

Table 1 Demographic data

However, from the obtained information and
suggestions from the participants, there was a discussion
with the experts and the Japanese dentist who developed
the original PDA. Finally, one more question was added
in the category about the Upper denture of the PDA-T
(question number 12) (Fig. 2). The overall for the PDA-T
is still divided into six categories which are the same as
the original one. (Fig. 2.) The first part which is used to
evaluate the functions while wearing dentures contains
four items. The second and third parts which are used to
assess the lower and upper denture factors respectively
also have four items each. The fourth part which is used to
value the expectation of the patient for the improvements
with the new dentures, has three items. The fifth part
which is used to judge for the esthetics and speech,
also has four items. Lastly, the sixth part which is used
to rate the importance of the dentures to the patients
has four items as well. All categories are sequenced the
same as the original one.

For the heading of the questionnaire, added to
the form to be filled was the general information of each
participant, such as gender, age (also Date of Birth), the highest
educational level, the period of losing teeth, the history
of the denture making, and the number of the dentures
that the patients used to have including the problems for
the new one. Moreover, we rearrange the format of the
assessment to give a big picture to the person who will
use this self-assessment form to have a clearer understanding
than prior to the assessment. From this, the pre-final version

of the questionnaire was referred to “PDA-T” (Fig. 2)

Participants (persons) Gender(%) Average age (years) Education(%)
33 Male, 33.33 70.36 Primary school, 36.36
Female, 66.67 Secondary school, 42.42

Bachelor degree, 18.18
Master degree, 3.03

Komin and Namano , 2019 453



Moy 1-4 mstdnveesdudisunenldnadin

1, vl Suaneldftuiionnonldi s nudels)
2. Whummnsandueinavietldheuiol
3. vhumusaudssmuawnsliesaeinedonydolil
4, ﬁwuiﬁmﬁamwmﬂmﬁaﬁi
fManud 5-8 srmuiAsafuduieunaslftalingns
5. g rmadfalaguiiudsnmeneSudssnuamiviall
6. Hudleumafaususniall
7. Hudeumanwuainiusidenwiald

8. vhuidniifudvusnaunfudududuludesinuialil

9. fimwprmadnifaldguiiuisnuuvasiulssmuaimeviola

10. #uwdsnvwwuuainfumisnvialy

11. Huienuuvdungauaylinumiold

12, vhwfFrfiudeuuunaun fufududulugosnndalsi
fnuil 13-15 anwumeawiudeaduiludsunealdianyalvsi

13, yudniaslsiudsnaalawadntdmufvihuaianTarsalal

14, iudafudvunanlavalnlndasddyvmd ol

15, Mudniruswamdazaieiiug od noaldn e inTdmeduyuvialal

manuit 16-19 arsTivusesiluieusenldnahn fuannugranuuaznsye

16. ﬁmﬁmaﬁumwwméﬁuﬁmmmﬁahj

17. iuddnanaduinudoll

18. vhudandnaiudnwar uavgU NauouseuTuiinvialy
19. wuzpaid Foailudounsenuiuriely

a1 20-23 arnudiayvasnsidiuiisunanlimalin

v Erare 1 o ‘ ‘ ‘
20. muﬁmwﬂmﬁﬂma@l@Wmﬂﬁ%agﬁumuwﬁwaﬁ'wmw%alm
a dy I T o 1 |
21. vhuaeiwdeunaalaiahndudsddy dmiunumiell
o Fog ‘
22 vhudahmsauaiiudunasled s nildagduenids

2 J 1 & 1
23. muidnaveladisldfudeusainiall

Figure 2 PDA-T

The objective of this research is to create a
process of a cross-cultural adaptation for developing a
Thai version of the Patient’s Denture Assessment (PDA-T)

from the Japanese version. From the face validity and the

content validity of the pre-final version, the participants
have been clearly discussed about the complete dentures
in the aspects of perception, consciousness, and feelings

within six categories from the questionnaire. We found
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that the Thai context used in this questionnaire is easy to
understand and suitable to convey the information and
communicate with Thai elderly. The results obtained
from this assessment can be used to analyze and fix
their problems.

The average time consumed for the self-assessment
per participant is 5.24 minutes, which is suitable for the
attention and concentration to answer the questions.

For future research, the PDA-T will be confirmed with
the other OHRQoL index for the psychometric properties,

reliability, and responsiveness of this instrument.

Conclusion

This research has met the objective in the cross-
cultural adaptation for the Patient’s Denture Assessment.
It could be a useful instrument for screening the pre- and
post prosthodontic treatment for the patients and also for
the follow-up of denture usage. The evaluation will also
reflect the perceptions, consciousness, and the feelings

of the patients towards the prosthesis.
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4- and 7-module Elastomeric Chains Undergo Differential Force Decay in
Artificial Saliva
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Abstract

Objective: To compare the remaining force between 4- and 7-module memory elastomeric chains (ECs)
Dyna-Link (D), Power Chain generation Il (P), and Super Chain (S) (D4, P4, and S4 and D7, P7, and S7 groups) and
to compare the remaining force between the 4- and 7-module ECs in each brand (D4-D7, P4-P7 and S4-S7 groups)
during simulated canine retraction. Materials and methods: ECs were divided into six groups (D4, P4, S4, D7, P7, and
S7 groups) (n=10). The samples were stretched using a Universal Testing Machine to obtain an approximately 150
grams force and the stretch distance was maintained using pinned blocks which kept in artificial saliva at 37°C. The
remaining force in each sample was measured after three and 24 hours, three days, and one, two, three and four
weeks. Statistical analysis was performed using the SPSS program. Results: Comparing the 4-module groups, the
D4 group demonstrated the significantly lowest remaining force at three days. The S4 ¢roup had the significantly
highest remaining force at one week. The significantly lowest remaining force was seen in the P4 group from 2-4
weeks. When 7-module groups were compared. The S7 group demonstrated the highest remaining force, while the
D7 group presented the lowest remaining force from 3 hours - 4 weeks. Comparing the 4- and 7-module groups,
the S7 and P7 groups had a significantly higher remaining force compared with the S4 and P4 groups, respectively.
Conclusion: When an initial force of 150 grams was applied, the S7 group demonstrated the highest remaining force

over four weeks. When using ECs for retracting teeth, 7-module chains are preferable compared with 4-module chains.

Keywords: Force decay, force relaxation, force degradation, elastomeric chains, memory chains
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Introduction

Polyurethane ECs have been widely used in
orthodontic practice for many decades due to their
acceptable elastic properties, ease of use, low cost,
various colors, and patient acceptance.’ These chains are
generally used in canine retraction, anterior retraction,
and other tooth movements. However, staining, changing
properties in the oral environment and force decay are
major disadvantages of these ECs.” The force decay by
ECs results in teeth receiving a heavy initial force when
placed or a force below the optimum level after force
decay occurs.

Force decay is influenced by the manufacturing
process (injection molding or die-cut stamping)* chain

configuration (closed or open),”” coloring,™* pre-stretching >

storage media”"’

and pH level," Furthermore, the mechanics
used for retraction also affect force decay.'" To address
the problem of force decay, a new type of ECs known
as memory chains was developed. The memory ECs
are described as having low force decay. Memory ECs
demonstrated significantly less force decay compared

12-14

with conventional chains.””" The increased memory

chain properties may result from the addition of various
substances in their composition.'***

Although the memory ECs are claimed to have a
reduced force decay rate, there are few studies concerning
memory elastomeric chain properties. The aim of the
present study was to evaluate the force decay of memory
ECs in vitro by comparing the percentage of remaining
force. The first aim of this study was to compare the
amount of percentage of remaining force between three

brands of ECs from three companies when simulating

canine retraction in vitro. The first null hypothesis was
that there is no difference in the percentage of remaining
force between these ECs. The second aim was to compare
the amount of percentage of remaining force between
4- and 7-module chains in each brand and the second
null hypothesis was that there is no difference in the
percentage of the remaining force between the 4- and

7-module chains in each brand.

Materials and Methods

1) Three commercial brands of memory ECs with
closed configuration and clear color were divided in three
groups (Dyna-link (D), G&H wire, Power chain generation II
(P), Ormco, and Super chain (S), Tomy). 2) Twenty chains
from each brand (D, P and S group) were divided into two
groups (n=10): 4- and 7-module groups. The six groups of
ECs were divided as shown in Table 1. The ECs were
stretched until an initial force of 150 grams was obtained
as measured by a universal Testing Machine (EZ-S 500N
Shimadzu) with a 50 N load cell. The six stretched
distances for each group were recorded (Table 1). Six
acrylic blocks with ten pairs of 0.036-inch stainless steel
wire pins were fabricated as previously described.®
One block was used for each group of ECs (Fig. 1). The
distance between the pairs of pins equaled the stretch
distance required to generate the 150 grams force for
each group. The group names, product brands, companies,
distance between pins, mean initial force, and the mean
percentage of elongation to obtain 150 grams of initial

force are shown in Table 1.

Table 1 Product names and companies, distance between the pins in the acrylic blocks, and mean initial force of each group.

groups Product brands/companies Modules Distance between pins Initial force (SD)
D4 Dyna-Link/G&H wire 4 13.5 mm 151.41 (3.72)
D7 Dyna-Link/G&H wire 7 23 mm 149.54 (7.33)
P4 Power Chain generation Il /Ormco 4 12 mm 155.11 (4.27)
P7 Power Chain generation Il /Ormco 7 22 mm 151.21 (4.65)
Sq Super Chain/Tomy a4 12 mm 151.05 (4.54)
S7 Super Chain/Tomy 7 23 mm 150.11 (2.47)
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Throughout the study, the acrylic blocks were
kept in artificial saliva and stored in an incubator at 37°C
(Contherm). The artificial saliva was produced by the
Department of Pharmacology, Faculty of Dentistry
Chulalongkorn University. The artificial saliva was composed
of 0.75 grams potassium chloride, 0.07 grams magnesium
chloride, 0.199 grams calcium chloride, 0.965 grams
dipotassium hydrogen phosphate, 6 grams sodium
caboxy methylcellulose, 0.439 grams potassium dihydrogen
phosphate, 0.005 grams sodium fluoride, 36 grams 70 %
sorbitol, 18.20 ml paraben, and 1200 ml deionized water.

Two 0.036 in L shaped stainless steel wires were
attached to the 50 N load cell of the Universal Testing
Machine to measure the initial force and remaining force
at 3 and 24 hours, 3 days, and 1, 2, 3, and 4 weeks. Each
elastomeric chain was transferred from the acrylic block
to the L shape wires using a jig to maintain the length of

the elastomeric chain. The jig was made of a plaster block

and a pair of 0.016x0.022 inch stainless steel wires that
were set the same distance apart as the pins in each
group’s respective acrylic block (Fig. 1). The elastomeric
chain was stabilized for five seconds on the Universal
Testing Machine before recording the force.”"! The remaining
force was calculated as the percentage of remaining force.
(Percentage of remaining force= (remaining force/initial
force)x100)

Statistical analysis was performed using the
SPSS program. Because the data was not normally
distributed in each group, the Kruskal-Wallis H test
was used to analyze the differences in initial force and
percentage of remaining force between product brands
(D4, P4, and S4 and D7, P7, and S7). The Mann-Whitney
U test was used for pairwise comparison and analyzing
the difference between the 4- and 7-module groups
of each brand (D4-D7, P4-P7, and S4-S7). Significant

differences were determined at p<0.05.

Transfer jig made
from plaster block

Pins made from

0.016x0.022 "
stainless steel wires

Pins made from
0.036" stainless steel
wires

to obtain force approximately 150 grams

Acrylic block

Distance between pins = stretched distance of elastomeric chains

0.036inch L
shaped stainless
steel wires were
attached
universal testing
machine

Figure 1 The acrylic block set with the pins, transfer jig, and L shaped wires attached to the load cell of the Universal testing machine.

Results
The mean initial force and SD of the groups
ranged from 150.11+2.47-155.11+4.27 grams, which were
not significantly different (Table 2) (p<0.05). The results of

the remaining force assay indicated that a rapid decrease
in remaining force occurred in the D4, P4, and S4 groups

over the first 24 hours, with their percentage remaining
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forces ranging from approximately 65-52 % (Table 2, Fig. 2A).
The percentage of remaining force was the highest in the
S4 group, followed by the P4, and D4 groups at three and
24 hours, however, these differences were not significant
(p>0.05). At three days, the D4 group presented a significantly
lower percentage of remaining force (42.30+3.42 %) com-
pared with the P4 and S4 groups (p<0.05). The percentage
of remaining force in each group continued to decrease
in a time-dependent manner, albeit not as precipitously
as was seen in the first 24 hours (Table 2, Fig. 2A). After
seven days, the S4 group had the significantly highest
percentage of remaining force (54.89+2.75) (p<0.05) among
the groups. From 2-4 weeks, the P4 group demonstrated
the lowest percentage of remaining force of all the groups,
ranging from 35.05+4.78-31.18+5.37 % (p<0.05).
Evaluating the remaining force between the
D7, P7, and S7 groups, the S7 group demonstrated the
significantly highest percentage of remaining force (range

85.78+10.86-77.15+4.05 %) at all observation points

(p<0.01) (Table 2, Fig. 2B). Similar to the four module group
results, the P7 group had the next highest percentage of
remaining force (range 70.25+2.36-51.58+3.48 %), with
the D7 group presenting the lowest percentage of remaining
force (range 39.44+4.07-36.95+3.59 %) (p<0.01).

Comparing the percentage of remaining force
between the 4- and 7-module groups (D4-D7, P4-P7 and
S4-S7, Table 2, Fig. 3A-C), the S7 and P7 groups presented
significantly higher percentages of remaining force with
a range of approximately 20-40 % and 10 % higher,
respectively, compared with the S4 and P4 groups at
every observation point (p<0.01). The D4 and D7 groups
only demonstrated a significant difference in percentage
of remaining force at 24 hours and four weeks, with the
D4 group having a higher percentage of remaining force
compared with the D7 group (p<0.05) (Table 2, Fig. 3A).

The p values of the pairwise comparisons between
4-and 7-module groups (D4-D7, P4-P7, and S4-57) are shown
in Table 3.

Table 2 The mean remaining force and percentage in each group at each time point.

group Dynalink Power Chain generation I Super Chain
(remaining force) (remaining force) (remaining force)
D4 D7 P4 P7 sS4 S7
time gram (SD) gram (SD) gram (SD) gram (SD) gram (SD) gram (SD)
% (SD) % (SD) % (SD) % (SD) % (SD) % (SD)
0 151.41(3.42) 149.54(7.34) 155.11(4.28) 151.21(4.65) 151.05(4.55) 150.11(2.47)
100 100 100 100 100 100

3 hours 93.58(13.25) 87.79(11.43) 96.49(8.38) 106.21(4.45) 98.41(6.38) 128.75(6.44)
61.88(9.20) 58.76(7.38) 62.05(5.65) 70.25(2.36) 65.15(6.39) 85.78(10.86)
24 hours 78.88(5.77) 72.54(5.91) 82.83(6.86) 96.56(4.04) 88.25(12.85) 128.62(6.04)
52.12(3.88) 48.60(4.52) 53.40(4.46) 63.9(3.00) 58.50(8.88) 85.68(3.69)
3 days 64.05(5.53) 65.7(6.13) 71.89(6.85) 89.42(4.28) 75.7(11.97) 127.8(4.56)
42.30(3.42) 44.02(4.64) 46.36(4.46) 59.16(2.76) 50.07(7.42) 85.14(3.05)
1 week 63.08(8.28) 63.9(6.12) 63.67(7.01) 82.97(4.22) 73.52(12.1) 123.7(3.18)
41.65(5.30) 42.81(4.57) 41.08(4.70) 54.89(2.75) 48.64(7.65) 82.42(2.33)
2 week 62.83(5.97) 58.86(5.28) 54.32(7.19) 77.95(4.97) 65.79(13.59) 122.67(3.2)
41.52(4.07) 39.44(4.07) 35.05(4.78) 51.58(3.48) 43.52(8.61) 81.73(2.67)
3 week 56.45(4.73) 56.11(4.93) 54.32(7.19) 72.12(4.38) 65.32(13.98) 121.88(3.96)
39.28(3.15) 37.61(3.99) 35.05(4.78) 47.72(3.13) 43.19(8.89) 81.20(2.67)
4 week 60.04(2.92) 55.12(4.36) 48.34(8.15) 71.61(4.33) 60.01(13.40) 115.77(5.53)
39.67(2.92) 36.95(3.59) 31.18(5.37) 47.39(3.12) 39.71(8.65) 77.15(4.05)
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Figure 2 The percentage remaining force at each observation point. A) D4, P4, and S4 ¢roups, and B) D7, P7, and S7 groups. * indicates

a significant difference between the groups at p<0.05 and ** indicates p<0.01.
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Table 3 The p values of the pairwise comparisons (Mann-Whitney U test) between the 4- and 7-module groups.

Observation

Period 3 hr 24 hr 3d 1w 2w 3w 4w
groups
D4 VS P4 650 .821 041 .880 .010 .049 .003
D4 VS Sd 226 .226 .008 041 762 1.000 364
P4 VS S4 .406 .257 364 .008 .019 .023 013
D7 VS P7 .002 .000 .000 .000 .000 .001 .000
D7 VS S7 .000 .000 .000 .000 .000 .000 .000
P7 VS s7 .000 .000 .000 .000 .000 .000 .000
D4 Vs D7 364 .041 496 597 .070 .082 .041
P4 VS P7 .002 .000 .000 .000 .000 .000 .000
Sa Vs S7 .000 .000 .000 .000 .000 .000 .000

Discussion

The current study evaluated the force decay of
4- and 7-module Dynalink, Power Chain generation I, and
Super Chain memory ECs, which are available in Thailand,
over four weeks. There were significant differences found
in the percentage of remaining force between brands
and also between 4- and 7-module chains. Based on
our results, both of the null hypotheses were rejected.

Less force decay of memory chain was discussed
in previous studies."'*"*'"** However, there are few studies
of these brands.""*"*!*"” Previous studies have shown
that closed configuration chains underwent less force
decay compared with open configuration chains.”’ Moreover,
clear chains experienced less force decay compared with
the grey chains in some brands.*® However, one study
found that the effect of color within the same brand
was minimal.® In addition, the storage media and pH
affected the force degradation of ECs. ECs demonstrated
less force decay in a dry environment compared with in
the mouth, 37° water, artificial saliva, and topical fluoride
treatment.**"° Notably, the greatest force decay was found

to occur in the oral environment.” In our study we used

1,12 11,12,14,16,17,20 +

with closed configuration in artificial
6,7,11,14,16,20

clear ECs

saliva.

Pre-stretching was not performed"'**** in the
present study because its effect on force decay is unresolved
and there is no standardized pre-stretching method.**"**
Although pre-stretching reduced the force decay in some
ECs, the reduction may not be clinically meaningful.**"*
Furthermore, thermocycling was not performed in the
present study.'**** However, memory ECs undergoing
thermocycling retained significantly higher mean percen-
tages of remaining force compared with those exposed
to a constant temperature of 37°C.° The improvement
was approximately 8-10 % over 21 days.

The present study was designed to simulate
canine retraction using 150 grams of force. A systematic
review study revealed that the force level that was used
to move the upper canine varied from 18-375 grams.”
The force level of 150 grams used in the present, and

previous studies >

was in this range. At the 4-week
evaluation point, the force remaining level ranged from
48.34 grams (P4) to 115.77 grams (S7), which is still optimal
for canine retraction.

The remaining force over the d-week period
evaluated in the present study ranged from 31.18 % (48.34

grams) to 77.15 % (115.77 grams) in the P4 and S7 groups,
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respectively, compared with the 50-67 % remaining force
for memory chains observed in previous studies."*****"'®
It was found that the S4 and S7 groups demonstrated
the highest percentage of force remaining, similar to the
results of a previous study.”” Moreover, the D4 and D7
groups presented a remaining force of approximately
40 %, which corresponded with the results of a clinical
study."” Although the P4 and P7 groups demonstrated a
30-47 9% remaining force that was similar to that of a previous
study’®, this was less than was found in other studies."™
Differences in methods and laboratory environments
may account for these differences.

The highest remaining force in the present study
was found in the S7 elastomeric chain group. The remaining
force in this group was 85.78 % at three hours and 77.15 %
at four weeks. This force level corresponded with the mean
percentage of force decay of NiTi closed coil springs
observed in a previous study.” These results suggest
that the S7 chains could be used in place of NiTi closed
coil springs at a much lower cost.

Itwas found that the rate of force decay among D4,
P4, and S4 groups displayed a similar pattern. Although
there were significant differences in the remaining force
between the three brands from three days to four weeks,
the differences at the same interval were 4.83-11.7 grams,
which are not clinically relevant. In contrast, there were
significant differences between the D7, P7, and S7 groups
as well as between the three brands in every interval
evaluated and the differences within the same interval
were as high as 35.17-65.77 grams. These higher remaining
forces may reduce adverse effect of high initial force. The
differences in force decay observed between brands can
be attributed to their respective manufacturing processes,
such as how they are cut and their raw materials, surface
coated materials, or fillers and pigments. However, this
information is proprietary. Moreover, different morphologic
(ellipsoid or circular) or dimensional characteristics modify
the product characteristic.>'***>*

Our results indicated that among the 4- and
7-module groups (D4-D7, P4-P7, and S4-S7), the D group

(Dynalink) demonstrated a consistent level of force
decay, however, the S (Super Chain) and P (Power Chain
generation Il) groups had markedly different levels of
force decay. The P7 and S7 groups had a higher remaining
force compared with the P4 and S4 groups. These results
did not correspond with those of previous studies that
found that the difference in the percentages of force
remaining within the same brand was less than that

11,14

found in this study. " The explanation for this might be
that the initial force of 150 grams used in this study was
less than was used in other studies, which may account for
the lower percentages of elongation (116.46-120 %) in
the present study. The higher percentages of elongation
of ECs cause permanent deformation of material.”” A
previous study”’ found that using different stretching
lengths and stretching cycles during pre-stretching
altered the force decay pattern in some brands. The
alteration of force decay pattern may be affected by
permanent deformation, which would result in a loss
of elastic recovery ability.

The distance between the pins in the present
study was categorized into two groups. The 12-13.5 mm
distances used for the 4-module groups (D4, P4 and S4)
are approximately the distance from the second premolar
bracket to the canine bracket hook. Moreover, the
22-23 mm distances used for the 7-module groups
(D7, P7 and S7) represented ECs that are stretched from
the first molar buccal tube hook to the canine bracket
hook according to a study of tooth sizes.”® The results
indicate that using Power Chain Generation Il or Super
Chain for canine retraction by stretching ECs from the
first molar to canine is a favorable choice.

A limitation of the present study is that it was
performed in vitro, because a previous study found that
the force decay was higher in the oral environment’,

thus further investigation is required.

Conclusion

The present study used 150 grams of force to

simulate canine retraction and compared the percentages
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of remaining force between three elastomeric chain
products and between 4- and 7-module groups in each
product. Based on our results, we conclude:

« In the 4-module groups, the difference among
three brands was not evident over 24 hours. The P4
group demonstrated a significantly lower percentage of
remaining force from 2-4 weeks compared with the D4
and S4 groups.

« In the 7-module groups, there were marked
differences between brands; the S7 group had the signifi-
cantly highest percentage of remaining force, while the
D7 group presented the significantly lowest percentage
of remaining force at every interval evaluated.

« Comparing the 4- and 7-module groups within
the same brand, the P7 and S7 groups had a significantly
higher percentage of remaining force compared with the
P4 and S4 groups at every interval evaluated. However,
the D4 and D7 groups did not demonstrate significant
differences.

« Stretching ECs from the first molar tube to the
canine is recommended when Power Chain Generation ||

and Super Chain chains are used to obtain less force decay.
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Original Article

Sensitivity, Specificity and Profile of Direct Immunofluorescence in Oral
Lichen Planus

Patrayu Taebunpakul', Aroonwan Lam-Ubol'

'Department of Oral Surgery and Oral Medicine, Faculty of Dentistry, Srinakharinwirot University, Bangkok

Abstract

Oral lichen planus (OLP) is a chronic immune-mediated mucocutaneous disease. The clinical features of
OLP can sometimes resemble several autoimmune diseases. The histopathology and direct immunofluorescence
(DIF) are useful methods to confirm the diagnosis. Our aim was to evaluate the sensitivity and specificity of DIF in
OLP diagnosis. OLP DIF profiles were also investigated. Patients attending Oral Medicine Clinic, Faculty of Dentistry,
Srinakharinwirot University with the clinical diagnosis of OLP were recruited. The demographic data, histopathology
and DIF results, were collected from the patient records. Descriptive statistic was used to analyze the data. Fifty-
seven patients were included. The mean age+SD was 52.25+12.93 years. Male to female ratio was 1:6. The final
diagnosis based on clinical features, histopathology and DIF results was 46 cases of OLP and 11 of others. The
sensitivity and specificity of histopathology in OLP diagnosis were 84.78 % and 90.91 % in that order. While those of
DIF were 86.96 % and 100 % respectively. The shaggy fibrinogen deposition at the basement membrane zone (BMZ)
was found the most in 84.78 % of the OLP cases. The percentage of OLP diagnosis was increased when histologic
features and DIF profiles were included. To conclude, the sensitivity of histopathology is comparable to that of
DIF in OLP diagnosis. Both techniques demonstrate high specificity. Most common immune deposition in OLP is
fibrinogen. Therefore, clinical, histopathological and DIF features should be utilized for OLP diagnosis, especially in

cases that lack clinical characteristics.
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Introduction

Oral lichen planus (OLP)is a chronic mucocutaneous
inflammatory disease that affects 0.5-2.2 % of the population
and is mainly found in women in their fifth or sixth decades
of life.”” The etiology remains unclear and the immuno-
pathogenesis is complex. OLP can appear in the mouth
in several different forms. The white, reticular pattern is
commonly found and sometimes referred to as Wickham’s
striae. The reticular lines can be found together with
atrophic and/or erosive lesions that usually lead to pain
and burning sensation in the mouth> The diagnosis of OLP
is usually based on clinical features and histopathological
results." OLP can sometimes clinically resemble other
autoimmune diseases such as oral lupus erythematosus,
chronic ulcerative stomatitis (CUS), pemphigus vulgaris and
mucous membrane pemphigoid. Although histopathology
is considered to be the gold standard in the diagnostic
protocol, it may be inconclusive. Direct immunofluorescence
(DIF) provides additional information that helps to distinguish
among various autoimmune diseases especially in cases
without clinical and/or histopathological characteristics.!
However, DIF is a more expensive method and the cost-
benefit value should be considered. There are limited
data on the sensitivity and specificity of histo-pathology
and DIF in the diagnosis of OLP in Thailand. Therefore,
the objective of this study was to study the sensitivity
and specificity of DIF in the diagnosis of OLP. DIF profiles

of OLP patients were also investigated.

Materials and Methods

The study was approved by the Committee on
Human Rights Related to Human Experiment, Faculty of
Dentistry, Srinakharinwirot University (DENT-SWU-IRB-
14/2559). The retrospective study was performed on
patients attending the Oral Medicine Clinic, Faculty of
Dentistry, Srinakharinwirot University, Bangkok, Thailand with

oral lesions clinically diagnosed with OLP from year 2007-
2016. Patients who did not have complete oral medicine
records or did not receive DIF studies were excluded.
Demographic and clinical data

Age and sex of the patients were retrospectively
investigated from dental records. In addition, clinical features
of oral lesions, location of lesions, biopsy methods and
biopsy sites were documented. Diagnosis of OLP was based
on the following criteria. The final diagnosis of OLP was
made on patients with at least two criteria from clinical
features, histopathologic features or DIF profiles.

1. Clinical features

OLP was diagnosed clinically based on WHO
criteria.? Characteristic clinical features include well-defined
intersecting white lines or striae on minimal to significant
erythema background. The desquamative gingivitis, which
cannot be distinguishable clinically from other autoimmune
diseases, was also included.

2. Histopathologic features

Hematoxylin & Eosin-stained sections of all the
cases were reviewed by an oral and maxillofacial
pathologist. The diagnosis of OLP was based on modified
WHO criteria.” Briefly, the specimens should demonstrate
well-defined, band-like zone of cellular infiltration consisting
mainly of lymphocytes, confined to the superficial lamina
propria. In addition, liquefaction degeneration of basal
cell layer should be present and no epithelial dysplasia
should be observed (Fig. 1A, B).

Cases that presented artefacts such as tangential
sectioning, superficial sectioning or did not demonstrate
characteristic features of OLP were diagnosed as non-
specific chronic mucositis, or descriptively. In addition,
cases that exhibited features of other specific diseases

were diagnosed as those particular diseases.
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Figure 1 Histopathological features of OLP (Hematoxylin & Eosin stain) at 100X (A, C, E) and 400X (B, D, F) magnification.

A and B: OLP characteristic features. C and D: artefactual separation at the epithelium-connective tissue junction. E and F:

Superficial biopsy.

3. Direct immunofluorescence profiles

All specimens were stored in Michel’s solution
and submitted for analysis within 7 days to the Dermato-
immunology laboratory, Department of Dermatology, Faculty
of Medicine Siriraj Hospital (ISO 15189) for the presenceof
IgG, IgM, IgA, C3 and fibrinogen. Study interpretation and
the presence of each marker were retrieved from the reports.
The diagnosis of OLP was based on previously reported
studies." ™ Briefly, the specimen should demonstrate
shaggy deposition of fibrinogen at the basement membrane

zone with or without deposition of immunoglobulin and/

or C3 as colloid bodies. In addition, weak deposition of C3
at the basement membrane zone maybe seen. Cases
exhibited features of other specific diseases were diagnosed
as those particular diseases, namely lupus erythematosus
(course granular deposition of immunoglobulin and C3
along the basement membrane zone). Cases that did
not demonstrate any particular pattern were considered

non-specific or negative.

Statistical analysis

The data was analyzed by descriptive statistics.
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Demographic data of study population

Atotal of 57 patients presented with the clinical
diagnosis of OLP were included in the study. There were
49 women and 8 men with the mean age+SD of 52.25+
12.93 years. The final diagnosis based on clinical features,

histopathology and DIF results was 46 cases (80.70 %) of

OLP, 8 cases (14.03 %) of non-specific chronic mucositis,
1 case (1.75 %) of lupus erythematosus (LE), 1 case (1.75 %)
of erythema multiforme (EM) and 1 case (1.75 %) of mild
to moderate epithelial dysplasia. The example of clinical

features of the study population was shown in Figure 2.

Figure 2 Clinical features of the study population. A: Erythematous lesion at the gingiva. B: White reticular and papule with atrophic

area. C: White plaque on the erythematous base. D: White plaque with erythematous and ulcerative areas.

The lesions were atrophic and/or erosive with
white component. The most common site of OLP was
buccal mucosa (73.91 %), gingiva (58.70 %) and mucobuccal
fold (43.48 %) respectively. Most subjects have multiple
sites of lesions (44 cases, 77.19 %) with 6 (10.53 %), 5
(8.77 %), 1 (1.75 %) and 1 (1.75 %) patients showing

lesions confined to the gingiva, buccal mucosa, tongue
and mucobuccal fold respectively. Four cases (7.02 %)
had unilateral lesion including 3 patients with OLP and 1
patient with epithelial dysplasia. Demographic information
of the study population classified according to the final

diagnosis was shown in Table 1.
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Table 1 Demographic information of study population classified based on final diagnosis.

General information

Clinical diagnosis: OLP (57 cases)

Final diagnosis

OLP Chronic mucositis SLE EM Dysplasia
(n=46) (n=8) (n=1) (n=1) (n=1)

Gender

Male 5 7 0 0 1

Female 41 1 1 1 0
Age (yrs) Mean + SD 52.13+13.40 48.13+12.05 a7 62 57
Location (%)

- Buccal mucosa 7391 87.50 100 100

- Gingiva 58.70 50 100 0

- Mucobuccal fold 43.48 25 0 0

- Tongue 2391 37.5 0 0 100

- Lips 13.04 12.5 0 0 0

- Palate 6.52 0 0 0 0
Distribution (%)

- Bilateral/Unilateral 93.50/6.50 100/0 100/0 100/0 0/100

- Multiple/single location 78.26/21.74 87.50/12.50 100/0 0/100 0/100
Bi hni (%)

- Punch 69.57 87.50 100 100 100

- Scalpel 30.43 12.50 0 0 0

The sites of biopsy in this study were buccal
mucosa (42 cases, 73.68 %), gingiva (10 cases, 17.54 %),
vestibular area (1 case, 1.75 %) and tongue (4 cases,
7.01 9%). Punch biopsy was used in 32 cases of OLP, 7
cases of chronic mucositis and 1 case each of LE, EM and
dysplasia. Scalpel biopsy was used in 14 cases of OLP and
1 case of non-specific mucositis. All specimens were cut
in half. One piece was fixed in 10 % formalin and submitted
for H&E staining. The other piece was stored in Michel’s
solution and submitted for DIF study.
Histopathologic features of the study population

From a total of 46 cases with the final diagnosis of
OLP, 39 cases (84.78 %) demonstrated histopathologic
features characteristics of OLP, which allowed definitive
diagnosis to be made. However, 7 cases (15.21 %) were
called non-specific chronic mucositis due to the inability
to evaluate some characteristic features of OLP in the
submitted specimens. For example, band-like lymphocytic
infiltrates could not be evaluated due to artefacts such

as tangential sectioning or crush artefact. Some biopsied

specimens were too superficial (Fig. 1E, F). Moreover, one case
demonstrated artefactual separation at the epithelium-
connective tissue junction, which made it difficult to
differentiate that case from other autoimmune diseases
such as mucous membrane pemphigoid or pemphigus
vulgaris (Fig. 1C, D).

Two cases were diagnosed as other specific
diseases based on histopathological features including mild
to moderate epithelial dysplasia and erythema multiforme.
The other 8 cases were called mucositis according to
histopathological results and were diagnosed as non-
specific chronic mucositis due to negative DIF results.
Interestingly, one case was histopathologically diagnosed
as lichen planus/ lichenoid mucositis, however, clinical
and DIF studies supported the final diagnosis of lupus
erythematosus. This could be because the specimen was
too superficial precluding the evaluation of deep perivascular
inflammation characteristics of lupus erythematosus.
A summary of histopathologic results was shown in
Table 2.
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Table 2 Histopathology and DIF results of all lesions

Histopathology results DIF results
Lesion
oLP Chronic mucositis or as specified positive negative/non-specific
Oral lichen planus 39 7 40 (OLP) 6
Chronic mucositis or others 0 8 0 8
Epithelial dysplasia 0 1 (dysplasia) 0 1
Erythema multiforme 0 1 (erythema multiforme) 0 1
Lupus erythematosus 1 0 1 (LE) 0
OLP DIF profile DIF profiles of OLP. Nevertheless, all except 2 patients
The data from 46 patients with the final diagnosis demonstrated the deposition of at least one immune

as OLP was further investigated. Forty out of 46 patients component. Table 3 demonstrated DIF profiles of all 46
(86.96 %) demonstrated characteristic or compatible OLP patients.

Table 3 DIF profiles of OLP patients.

Histopathologic diagnosis

DIF profile N (%) N (% within group)

Lichen planus Chronic mucositis

IF: LP inLP
Shaggy BMZ fibrinogen 3(6.52) 2 (66.67) 1(33.33)
Shaggy BMZ fibrinogen + granule C3 7(15.22) 7 (100) 0
Linear BMZ fibrinogen + granule C3 1(2.17) 1 (100) 0
Shaggy BMZ fibrinogen + granule C3 + CB IgM 5(10.87) 5(100) 0
Shaggy BMZ fibrinogen + CB C3, IgM, IgA 2 (4.35) 2 (100) 0
Linear BMZ fibrinogen + CB C3, IgM, IgA 2 (4.35) 1 (50) 1 (50)
Colloid BMZ fibrinogen + CB C3, IgM, IgA 1(2.17) 1 (100) 0
Shaggy BMZ fibrinogen + granule C3 + CB IgM, IgA 3(6.52) 2 (66.67) 1(33.33)
Shaggy BMZ fibrinogen + CB IgM 3(6.52) 2 (66.67) 1(33.33)*
Shaggy BMZ fibrinogen + CB IgM, IgA 2(4.35) 2 (100) 0
Shaggy BMZ fibrinogen + granule C3, IgM 2(4.35) 2 (100) 0
Shaggy BMZ fibrinogen + granule C3 + CB IgA 1(2.17) 0 1 (100)
Linear BMZ fibrinogen + granule C3, IgM, IgA 1(2.17) 1 (100) 0
Shaggy BMZ fibrinogen + CB C3, IgM + Nuc IgG 1(2.17) 0 1(100)
Linear BMZ fibrinogen+granule C3+CB IgM+Nuc IgG 1(2.17) 0 1 (100)
Shaggy BMZ fibrinogen-+granule C3+ Nuc IgA, IsG 1(2.17) 1 (100) 0
Shaggy BMZ fibrinogen+ granule IgM, IgA, 1gG 1(2.17) 1 (100) 0
Linear BMZ fibrinogen+Nuc IgG 1(2.17) 1 (100) 0
Shaggy BMZ fibrinogen+CB IgA 1(2.17) 1 (100) 0
CB IgM, IgA 1(2.17) 1(100) 0
TOTAL 40 33 7
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Table 3 DIF profiles of OLP patients. (cont.)

Histopathologic diagnosis

DIF profile N (%) N (% within group)
Lichen planus Chronic mucositis
IF: - ] %
CB IgA 1(2.17) 1(100) 0
C3, IgM superficial BV 1(2.17) 1(100) 0
CBC3 1(2.17) 1 (100) 0
Granule C3 and CB IgM 1(2.17) 1 (100) 0
All negative 2 (4.35) 2 (100) 0
TOTAL 6 6 0
TOTAL 46 (100) 39 (84.78) 7 (15.21)

*Differential diagnosis included chronic mucositis and mucous membrane pemphigoid due to artefactual separation between the epithelium

and connective tissue.

CB=colloid bodies, BMZ=basement membrane zone, C3=complement 3, NUC=nuclear, BV=blood vessel

When evaluated the immune deposits in all cases,
we found that fibrinogen deposition at the basement
membrane zone (BMZ) was presented in the majority
of cases (39 out of 46 cases, 84.78 %), followed by C3
(67.39 %), 1gM (58.70 %) IgA (36.96 %), and 1gG (10.8 %),
respectively. Patterns of fibrinogen deposition included
shaggy (32 out of 39 cases, 82.05 %), linear (6 out of 39
cases, 15.38 %) and colloid bodies (1 out of 39 cases,
2.56 %). When evaluated the immune deposition pattern,
we discovered that the three most common DIF profiles
in OLP patients were fibrinogen deposition in combination
with granular C3 deposits (8 cases, 17.39 %), followed by
fibrinogen deposition in combination with granular C3
deposits and IgM deposition at the colloid bodies (5 cases,
10.87 %) and fibrinogen in combination with C3, IgM and
IgA deposition at the colloid bodies (5 cases, 10.87 %).
Fibrinogen deposition alone was only observed in 3 cases
(6.52 %). Interestingly, nuclear IgG deposition was observed
in 4 OLP cases.

Sensitivity and specificity of histopathology and DIF

The sensitivity and specificity of histopathology
for the diagnosis of OLP were 84.78 % and 90.91 % in that
order. The sensitivity and specificity of DIF were 86.96 % and

100 % respectively. Table 2 demonstrated the diagnosis
based on histopathology and DIF for each lesion. Six and
7 cases out of 46 OLP cases were unable to be diagnosed
with DIF and histopathology, respectively. The data suggested
that DIF and histopathology complemented each other
in making OLP diagnosis. Although the sensitivity of histo-
pathology and DIF in OLP diagnosis was similar, the
percentage of OLP diagnosis increased approximately 15 %
when both histopathology and DIF were performed. We
then investigated whether or not biopsy sites affect the
sensitivity and specificity of DIF results. Number of LP
cases with corresponded DIF results and non-LP cases with
negative DIF results according to the biopsy sites was
shown in Table 4.

DIF was shown to give negative results for all
of non-LP cases (11 out of 11 cases, 100 %) regardless
of the biopsy site, while 29 out of 34 cases (85.29 %)
and 9 out of 10 cases (90 %) of DIF positivity for LP
were reported when the biopsy was performed at the
buccal mucosa and gingiva, respectively. Tongue and
vestibular area demonstrated 100 % of DIF positivity for
LP. However only one case from each location were

included in the study.
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Table 4 Number of LP cases with positive DIF and non-LP cases with negative DIF results according to biopsy site.

Biopsy site No. of LP cases with positive DIF* (%) No. of non-LP cases with negative DIF** (%)
Buccal mucosa 29/34 (85.29) 8/8 (100)

Gingiva 9/10 (90) 0

Tongue 1/1 (100) 3/3(100)

Vestibular area 1/1 (100) 0

TOTAL 40/46 11/11

*LP cases with positive DIF results represented cases with DIF results characteristic of LP

**Non-LP cases with negative DIF results represented cases with non-LP DIF results

Discussion

The diagnosis of OLP is usually based on clinical
features and histopathology results. However, oral lesions
of patients with other autoimmune diseases can some-
times be difficult to distinguish from OLP. For example,
desquamative gingivitis can commonly found in OLP, but
also in other autoimmune diseases such as pemphigus
and pemphigoid.”® Previous studies reported the usefulness
of DIF in the diagnosis of these oral mucocutaneous
lesions.”"? Inflammatory infiltrate of gingival biopsy may
not be characteristics of OLP due to the coincided gingival
disease. It may present as mixed lymphocytic and plasma
cellinfiltrates, precluding the definitive diagnosis of lichen
planus histopathologically.' Therefore, DIF could provide
additional information that aids in OLP diagnosis in these
cases. In our study, 6 patients with desquamative gingivitis
showed 100 % DIF positive results for LP when gingival
biopsies were performed, supporting the benefits of DIF
in the diagnosis of OLP cases that lack clinical and/or
histopathological characteristic features.

In this study, the sensitivity of histopathology in
the diagnosis of OLP was 84.78 %. Although, histopathology
is considered a gold standard in OLP diagnosis, it has
limitations such as depth of biopsy, orientation artefact
and others. Histopathology results are also affected by
inter and intracbserver variability.”'" Therefore, the DIF
can be used as additional diagnostic tool in OLP.

Previous studies from other countries reported

that the sensitivity of DIF in OLP diagnosis ranged from

61.8-100 %.>'*"* In this study, we found that the sensitivity
of DIF was 86.96 %, which was comparable to the study in
Thailand (82.9 and 75 %).*" Factors affecting DIF sensitivity
and specificity were studied by several groups including
biopsy techniques and biopsy site.*” Punch biopsy was
shown to provide better DIF sensitivity than scalpel biopsy.”
In contrast to previous report, our results showed that
only 1 out of 14 cases (7.1 %) receiving scalpel biopsy
demonstrated false negative DIF results, as compared to
7 out of 32 (21.9 %) of punch biopsy (data not shown).

Regarding biopsy site, Sano SM et al., reported
that buccal mucosa gave better DIF sensitivity (68.6 %)
than dorsal tongue (62.5 %) and gingiva (58.82 %),
respectively.” Consistently, Buajeeb W et al., reported
that buccal mucosa provided the best DIF sensitivity (94 %),
followed by gingiva (64 %) and palate (50 %). The
majority of our OLP cases (73.91 %) were biopsied from
buccal mucosa which provided 85.29 % DIF sensitivity.
The sensitivity was lower than that of Buajeeb W et al.
but higher than that of Sano SM et al. Notably, our study
demonstrated that gingival biopsies provided better DIF
sensitivity than other sites. Although tongue and vestibular
mucosa provided 100 % specificity, only one case from
each location were included. Further investigation including
more cases may be beneficial.

Effects of transport media on DIF sensitivity were
controversial. Some studies suggested that tissue storage

in normal saline for less than 24 hours provided higher
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DIF sensitivity than in Michel’s solution, while others
supported the use of Michel’s solution for comparable
results """, DIF sensitivity for OLP cases in our study was
comparable to the other Thai study that used normal
saline for tissue preservation, suggesting that Michel’s
solution is acceptable to be used as transport medium
for OLP cases.’

When compared the DIF profiles of OLP in our

143151819 \ue found similar

study with previous studies
results. Shaggy fibrinogen deposition was reported to be
the most frequent immune deposits in OLP ranging from
56.7-99 %, followed by C3 and IgM.***** The most common
findings in our study were shaggy fibrinogen deposition
at the BMZ, deposition of C3 and IgM as granular pattern
and at colloid bodies. This was in accordance with previous
reports in skin LP that a combination of shaggy fibrinogen
deposition at DEJ and immunoreactant deposits at colloid
bodies is more typical of LP characteristics."***
Interestingly, IsG deposition was observed in four
cases (8.69 %). The percentage was consistent with previous
study that reported 3-30 % IgG deposits in non-lupus
cases.”” A specific pattern of nuclear IgG deposition was
also reported in chronic ulcerative stomatitis (CUS), a rare
mucocutaneous disease primarily involving mucosal
surface and sometimes the skin. Clinically, CUS exhibits
ulcerative and erosive lesions that resemble oral lichen
planus. Routine histopathology may show feature of
lichenoid mucositis. However, it can only be separated
from OLP by immunofluorescence studies “**. The sepa-
ration between these two diseases is important as CUS
is well-known for its resistance to conventional steroid

treatment, but well respond to hydroxychloroquine *.

Conclusion

The most common DIF profile of OLP in this
study was shaggy fibrinogen deposition at the BMZ
(84.78 %). Although the sensitivity of histopathology
and DIF is comparable, both DIF and histopathological
analysis have limitations. Therefore, clinical examination,

histopathology and DIF should be performed in order

to achieve the definitive diagnosis of OLP, especially in

controversial cases.
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Abstract

The purpose of this study was to evaluate the accuracy on posterior teeth of full arch digital impression in
different scanning sequences on fully dentate and partial edentulism by two intraoral scanners (TRIOS® and 3M™
True Definition). Two dental models were prepared: fully dentate and partial edentulism of maxillary right second
premolar and maxillary right first molar. Full arch scans started from right to left were compared with the reverse

direction (n=10). Only digital data on maxillary right first premolar and maxillary right second molar from STL files
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were superimposed within group to evaluate precision and superimposed with the reference scan (high accurate

scanner) to evaluate trueness using Geomagic Qualify 2013. Kruskal-Wallis test was implemented to compute precision

(0=0.05) and the results showed that precision of all groups were not different. Three-way ANOVA was used to analyze
trueness (01=0.05) and the results showed that TRIOS® had significantly lower mean deviation (12.86 + 3.81um)than
3M™ True Definition (15.03 + 4.17 pum) (p=0.013). TRIOS® scanned on fully dentate model had significantly hisher mean
deviation (14.71 + 3.91 um) than partial edentulous model (11.01 + 2.71 pm) (p=0.003). No statistically significant

difference between scanning sequences was observed. In conclusion, intraoral scanner, scanning sequence and partial

edentulism did not affect the precision. TRIOS® had better trueness than 3M™ True Definition. Partial edentulous

model scanned with TRIOS® was found to have higher trueness than fully dentate model. No matter whether the full arch

scanning started from any quadrant, it did not affect the trueness on the posterior data when considered in ashort span.

Keyword: Digital impression, Intra-oral scanner, Accuracy, Scanning sequence, Partial edentulism
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Figure 3 Example of the deviation of M1 (left) and M2 (right) after superimposition with reference scan
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Table 1 Precision of all scanning groups (um)

Model Scanner >canning Mean+SD Median Minimum Maximum
sequence
M1 TRI Q1 27.19+17.99 20.85 11.95 69.15
Q2 15.78+4.29 14.83 10.30 24.70
D Q1 16.14+5.41 14.63 10.30 29.15
Q2 14.66+3.29 13.75 10.80 21.40
TRI Q1 16.46+4.47 14.50 11.95 26.70
Q2 19.87+12.99 15.75 3.35 42.25
M2 D Q1 13.72+2.37 14.20 10.35 17.75
Q2 20.12+10.99 18.93 11.10 48.90

Tngynnguilaiunainindeusesnisaunuly
WANEAY (0>0.05) HANITNAFDUAIINATIVDINITARNUA
M9 2 wudnAdesannuinadionLAIIALARBUYEIN N
awnuegafituddymnsadflaendemioealidaisany
AaALAdeY 12.86 + 3.81 lalasiuns snduedomiidums
wiiduifaedsaunainedou 15.034.17 lalasiuns
(p=0.013) uonnitmuuidiniussewnsaestod fe dnva

YDIMUUTIADILAZYTINATOIAWNY (p=0.02) Fannsnedl 3
Tnonuideyaiilsnnniedomdosadsauniluiuudiassd
fifluasu Sanadennuraiandon 14.71 + 3.91 lulasiuns
genduuudassififiumeldurdiu eilaadoniny
AaAkAdoY 11.01 + 2.71 lulasiums (p=0.003) dmsuilad
Fesdrdunisauny nuithifnasernnunainndeuves
foya liiazEuaunuanildlanoufam (p=0.91)
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Table 2 Mean and standard deviation of trueness (um)

Model Scanner Scanning sequence Mean + SD
M1 TRI Q1 15.14 + 4.60
Q2 14.27 + 3.28
Q1+Q2 14.71 + 3.91*
TD Q1 14.76 + 4.21
Q2 13.44 + 2.45
Q1+Q2 14.10 + 3.42
TRI+TD Q1 14.95 + 4.30
Q2 13.86 + 2.85
Q1+Q2 14.40 + 3.64
M2 TRI Q1 10.11 + 1.57
Q2 11.91 + 3.36
Q1+Q2 11.01 + 2.71%
D Q1 1597 + 4.84
Q2 1597 + 4.84
Q1+Q2 1597 +4.71
TRI+TD Q1 13.04 + 4.62
Q2 13.94 + 4.55
Q1+Q2 13.49 + 4.55
M1+M2 TRI Q1 12.62 + 4.23
Q2 13.09 + 3.45
Q1+Q2 12.86 + 3.81*%
Q1 15.36 + 4.46
Q2 14.70 + 3.95
D Q1+Q2 15.03 + 4.17**
Q1 13.99 + 4.51
TRI+TD Q2 13.90 + 3.75
Q1+Q2 1394 + 4.12
nquiitinSaamnemensunsindouruuanininauuanseueediesyn1eaas
the same symbol indicates significant different
*p=0.002, ¥ p=0.013
97’757\717 3 f)7534?]7')37;@77.1/LLUS?J?DZJLLUUﬁ?llVI’N"Z/BW)?SW@ﬁEIUF]TZi/ﬁ)§"\7
Table 3 Three-way ANOVA test of trueness
Source Type Il Sum df Mean Square F Sig.
of Squares
Corrected Model 295.126a 7 42.161 2.904 0.01
Intercept 15555.648 1 15555.648 1071.573 0
Model 16.699 1 16.699 1.15 0.287
Type of scanners 94.721 1 94.721 6.525 0.013
Scanning sequence 0.185 1 0.185 0.013 0.91
Model * Type of scanners 154.985 1 154.985 10.676 0.002
Model * Scanning sequence 19.85 1 19.85 1.367 0.246
Type of scanners * Scanning sequence 6.356 1 6.356 0.438 0.51
Model * Type of scanners * Scanning sequence 2.329 1 2.329 0.16 0.69
Error 1045.199 72 14.517
Total 16895.973 80
Corrected Total 1340.325 79
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The Association Between Body Mass Index and the Number of Healthy Teeth
of Type 2 Diabetes Mellitus

Yazund Louduatiug’

. . 1
Piyamas Aemaimanan
'ngueiuanssy Tsameuiasiuys o.57wy3 4. 5euidn

'Dental department Thawatchaburee hospital, Thawatchaburee District, Roi-Et Province

msAnEdunaisudisuswuituunadlinuldesithowmusiiad 2 ifiedtiianiefuansiaty s
menuduitusuazdaterhunesiuuiiudnafldeuld Anviddemgiuuunedmmanndeyadtismuitunsdeu
yosmhsuImsguameLneiaaniuazynas 1. 5oaidn fanaraguamivineunndindeuiiuse$1d w.a. 2555 faun
30 wiis IneFunssaguamiily gunindesinn dunwalnginssuuasinansnsameesufoRnislaiiu 3 Weu o Fuiiin
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Abstract

This study compared the number of healthy teeth in type 2 diabetes (T2D) patients who had varying body
mass index (BMI) and assessed the association and predictive factors for the number of healthy teeth of T2D patients.
A cross-sectional analysis is conducted on data of T2D patients who registered with 30 of the 2012 mobile medical
units, received general and dental examinations and were interviewed on general behaviors, with laboratory test
results less than three months older before the examination date. The data include medical evaluations in the 2012
diabetes examination surveys in 30 District Health Promotion Hospital in Selaphum-Thung Kao Luang District, Roi-Et
Province. The sample of 352 was divided into 2 groups: normal and obese groups, each group with 176 subjects.

The normal group had a normal BMI, while the obese group had extreme obesity. Mann-Whitney U test was used
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to compare data between the two groups. Spearman’s rank correlation coefficient and multiple linear regression

were used to evaluate the correlation of variables. The study showed that the number of healthy teeth of normal

group was significantly higher than the obesity group (p<0.05). Most of the variables had a negative correlation with

the number of healthy teeth except for height. Among the variables, age and BMI are the strongest predictors of

the number of healthy teeth. T2D patients with obesity may be at risk of tooth loss more than patients who had

normal BMI, which affects the quality of life in the future.

Keyword: Number of healthy teeth, Body Mass Index, Diabetes type 2
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Table 2 Correlation between age, duration of diabetes, body measurements, BMI and the number of healthy teeth.

Duration circumference  circumference Body mass
Variable Age Weight Height
of diabetes of waist of hip index
The number of healthy teeth
r -0.330 -0.110 -0.198 0.090 -0.123 -0.111 -0.281
p-value <0.001 0.022 <0.001 0.046 0.011 0.019 <0.001
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