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Vision
The Journal of Health Systems Research aims to be at one of leading health systems research

journals in ASEAN.

Aim & Scope

The Journal of Health Systems Research is the publication forum to inform discussions

on health systems research findings that cover health delivery system, health workforce,
medicine-vaccine and technology, information, financing and governance; leading to policy
and innovation developments for higher capability of community and society of lower- and
middle-income countries.
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Facts and opinions in articles published in the Journal of Health Systems Research are solely
the personal statements of respective authors and do not necessarily reflect the views or
opinions of the editors or its publisher. The editors reserve the right to edit or rewrite, correct,
and publish only the articles that meet our standard criteria. The entire contents published in
the Journal have been fully protected by copyrights.

Main conditions for submission

The Journal of Health Systems Research welcomes research articles and academic articles in both
Thai and English that meet the following conditions:
« The articles must be original and must not be published nor submitted for publication
elsewhere. Please attach the Declare Form with your submission. Download the form in
MS Words format at https://drive.google.com/drive/folders/19ESSXM5fMVzwx1 ol73X
No aTdeS7jzW
+ The articles must contain proper title, abstract, name of author(s) and affiliation
(specify only one) in both Thai and English
+ References must be in English (for Thai references, please translate into English and
add “(in Thai)” at the end of the item)
 In case of more than 1 author, please provide details of corresponding author in the
Declare Form

If the submitted article fails to comply with the above conditions, the editorial staff reserves the right
to immediately reject it. Please download J Health Sys Res Submission Guideline at https://drive.
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Publication Ethics

Roles and Responsibilities of Editor

1. Ensure that the manuscript has the highest possible quality based on recent academic progress
by seeking opinions from at least 2 reviewers per article.

2. Never expose information on author and reviewers of the article to unrelated outsiders during
the evaluation period.

3. Select articles for publication after finishing evaluation by considering how they conform to
the policy of the journal and whether they have any risks to be charged with defamation, copyright
infringement, or plagiarism.

4. Never publish any articles that have already been published elsewhere.

5. Have no conflict of interest with the author, reviewers, and the executive committee.

6. If plagiarism is detected during the evaluation of the article, editor must stop the evaluation
process immediately and contact the author asking for explanation in order to decide whether the
article should be published.

7. Evaluate by focusing on the content of the article regardless of race, sexual identity, belief, faith,

ethnic, and political opinion of the author.

Roles and Responsibilities of Reviewer

1. Submit opinion on the article by due date providing comprehensible information to support
the opinion.

2. Protect confidentiality of documents under review by not exposing them to unrelated persons.

3. If having realized that one has the conflict of interest with the author or other reasons that
hinder one from expressing opinion/ giving advice freely, please notify the editorial team and refuse to
evaluate the article.

4. Inform the editorial team of possible plagiarism if the author has not properly cited the source
of information when it comes from another person’s work or unpublished work.

5. Notify the editorial team of in-sufficient expertise to evaluate the article.

6. Suggest interesting research papers that are relevant to the article under review, but do not

directly refer to paper written by the reviewer.
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Roles and Responsibilities of the Author

1. Certify that the work is original, has not been published anywhere else, and has not been sub-
mitted for publishing in other journals.

2. Report the facts directly and straightforwardly without distorting data or using false data.

3. Refer to the work of another researcher if using such work in one’s own research. This can be
done by making the list of references at the end of the article.

4. Write the article in the format recommended in the journal’s guidance.

5. All co-authors whose names appear on the research paper must have participated in the pro-
cess of the research production.

6. ldentify the source of research fund and notify if there is any conflict of interest.

7. State that the research has been approved by specific research ethics committee. If it required
no approval, please provide explanation.

8. State protection of the rights of research participants/informants.

9. Provide raw data if the editorial team requests.

10. Notify the editorial team if any error/mistake significantly affected the research credibility, in

order to defend retraction of the article.

Obtaining ethical committee approval

On the matter of getting approval from the ethical committee in case of human research, the

author must clearly state when and where the research had been approved.

For other issues which cannot be found in this document, the Editorial Team follow COPE (the
Committee on Publication Ethics) Guidance: https://publicationethics.org/guidance.
Main condition

Any article submitted to the Journal of Health Systems Research must not be published before
and must not be under consideration for publishing by other journals.
Publishing dates

The journal publishes 4 (four) times a year, once every three months: January—March, April-June,

July-September, and October-December.

Quality assessment of articles

If an article submitted for consideration meets the quality standard, it will receive a double-blind
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review by at least 2 qualified persons. The editor will consider all comments before sending feedback

to the author.

Publishing Fee

All papers published in the journal have no page charge (no publishing fee).

Types of Articles Accepted

There are 4 types of articles that the journal publishes: original article, review article, special article,
and letter to the editor. The author should study the following details which are used to categorize
the article into the four mentioned. Then state the type of the article on the first line of the first page

before the title of the article. The details of each type of article are given below.

1. Original Article

It is the report of the results from research study concerning health and/or health systems devel-
opment. It should consist of:

1.1 Title in English and Thai

1.2 Name of the author (or names of all the authors) and the institution that he/she works in,
including the name of corresponding author, with mobile phone number and email address.

1.3 The abstract in English and Thai

1.4 Keywords in English and Thai

1.5 Background and Rationale

1.6 Methodology

1.7 The approval of human research ethic committee: identify the committee that gives approval.
If the article has not been approved by any committee, please explain why.

1.8 The results of the study

1.9 Critique and Conclusion

1.10 Acknowledgement

1.11 References or the list of all the literature referred to must be in English. If any of them are in
Thai, the author must translate the name and details of such reference material into English and add
a bracket “(in Thai)” at the end of that item.

1.12 Attach the declare form with signatures of all the authors. You can download the declare
form from https://drive.google.com/drive/folders/19ESSXM5fMVzwx1 ol73XNo aTdeS7jzW.

The article should not exceed 20 Ad pages (font: TH SarabunPSK 16). Please study the details of
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how to prepare the manuscript below (at the end of topic 4, Letter to the Editor).

In case of an article in English, you should also have Thai version of the title, the author name with
the institution, the abstract and the keywords.

Suggestion — If the work submitted is in Thai, it is recommended that you should translate the
pictures and the tables into English so that international readers can comprehend and use as reference

in their work.

2. Review Article

It is an article that collects knowledge from different journals, both in Thailand and other countries,
and make comparative analysis of the knowledge in order to have more clarity. It should consist of the
following:

2.1 The title in English and Thai

2.2 Name of the author and the institution that he/she works in, including the name(s) of corre-
sponding author(s), with mobile phone number and address.

2.3 The abstract in English and Thai

2.4 Keywords in English and Thai

2.5 Introduction

2.6 Content

2.7 Conclusion or Critique

2.8 References or the list of all the literature being referred to must be in English. If any of them
are in Thai, the author must translate the name and details of such reference material into English and
add a bracket “(in Thai)” at the end of that item on the list.

2.9 Attach the declare form with signatures of all the authors. You can download the declare
form from https://drive.google.com/drive/folders/19ESSXM5fMVzwx1 ol73XNo_aTdeS7jzW.

The article should not exceed 15 Ad pages (font: TH SarabunPSK 16). Please study the details of
how to prepare the manuscript below (at the end of topic 4, Letter to the Editor).

In case of an article in English, you should also have Thai version of the title, the author name with
the institution, the abstract and the keywords.

Suggestion - If the work submitted is in Thai, it is recommended that you should translate the pic-
tures and the tables into English so that international readers could comprehend and use as reference

in their work.

3. Special Article

It is an academic article that expresses opinion on current situations or events that are attracting
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attention of public, or it could be an article that gathers different content and critique about such sit-
uations, or it could be a case study on an outstanding health system in Thailand or in ASEAN region. It
should consist of the following:

3.1 Title in English and Thai

3.2 Name of the author/authors and his/her affiliation, including name of the corresponding author,
with mobile phone number and email address.

3.3 The abstract in English and Thai

3.4 Keywords in English and Thai

3.5 Introduction

3.6 Content

3.7 Critique

3.8 References or the list of all the literature being referred to must be in English. If any of them
are in Thai, the author must translate the name and details of such reference material into English and
add a bracket “(in Thai)” at the end of that item on the list.

3.9 Attach the declare form with signatures of all the authors. You can download the declare
form from https://drive.google.com/drive/folders/19ESSXM5fMVzwx1 ol73XNo_aTdeS7jzW.

The article should not exceed 10 Ad pages (font: TH SarabunPSK 16). Please study the detail of
how to prepare the manuscript below (at the end of topic 4, Letter to the Editor).

In case of an article in English, you should also have Thai version of the title, the author name with
the institution, the abstract and the keywords.

Suggestion — If the work submitted is in Thai, it is recommended that you translate the pictures
and the tables into English so that international readers can comprehend and use as reference in their

work.

4. Letter to the Editor or Correspondence

It could be the correspondence between a scholar, a reader, and the author whose article is pub-
lished in the journal, especially in case that the readers have different opinion on the matter and want

to point out a mistake in the report. At times the editor might support or disagree with such opinion.

Preparing the Manuscript

In the process of taking in an article, the system only accepts a file in MS Word format in A4 page
size, single column, double spacing. It must be without file protection because the reviewer may want

to give his/her comments by using track changes or add Comment.
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1. Title - There must be both English and Thai title. It should be concise and clearly represent the
main objective of the study. There must be no use of abbreviation. The length should not exceed 100
letters (spaces included). If the title of the report is very long, change a part of it into subtitle. Should
avoid unnecessary phrases such as “the study of...” or “the observation of...” in the title.

2. Author and co-author - Name(s) should be written in both English and Thai. Use full name,
not initial. No need to state the position, title or education.

3. Affiliation - It should be in both English and Thai. It means the institution that the author is
currently working for. In case of more than one affiliation, state only one. If there are several authors
who come from different institutions, use these symbols respectively to separate their affiliation: * 1
S§#4.

4. Abstract - It should be in both English and Thai. It is the summary of the content of the article
in the order of its structure: background and rationale, methodology, results and comments. It should
not exceed 15 lines. The language must be concise and in full sentences. It should be easy to under-
stand, not requiring further interpretation. No abbreviation. In English, all the content must be written
in past tense.

5. Keywords - There should be English and Thai keywords at the end of the English and Thai
abstract, not exceeding 5 keywords.

6. Background and Rationale — This part of the article give reasons that lead to the study, liter-
ature reviews that relate to the objectives of the study, explain the problem to the readers, state the
size and characteristics of the problem, which leads to the need to conduct research in order to find
the answer for the problem or answer the question. If you use a theory, explain the basic of the theory
here and add the purpose of the study at the end.

7. Methodology - It can be explained and categorized into 2 main topics.

Material used in the study: Explain the details of what is being studied, such as patients, nor-
mal people, as well as the number and particular information of the sample group, such as gender,
age, weight. It must include permission from the participants, approval from the ethical committee for
research on human, and any equipment used in the study

Method of study: Begin with study design such as randomized, double-blind, descriptive or qua-
si-experiment. Then follow with sampling, such as simple random sampling or multi-stage sampling. As
for the interventions, if it is a common measure, include it as one of the references. If it is new, explain
thoroughly to readers so that it can be applied in future studies. Clearly and briefly identify the tools/
instrument and the main principles used in the qualitative/quantitative study. Examples are question-

naire, reliability test, data collection method, data analysis method, and statistics used.
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8. Result - Show the results or the findings in the order of the study plan. Make it clear and easy
to understand. If the results are not complicated having not many numbers of data, it can be explained
in prose. However, in case of a lot of numbers or data and variables, use tables, fisures or charts with
short explanation referring to significant parts. Separate tables, figures and charts from the content by
placing them at the end of the article instead of throughout the article. Nevertheless, leave spaces in
the content of the article that can be understood that they belong to which tables/figures/charts. Label

each space with text box, such as:

Add Table 1 or Add Figure 1 or Add Chart 1

Table (English is recommended)
It is an organizing of words, numbers, and symbols into columns in order to show the data and how
each data relates to one another. The guidelines for presenting tables in the article are as followed:

+ Tables should not be presented as photos.

+ The name of the column that represents the data in the column should be brief or shortened.
It can be further explained in the footnote under the table (if necessary).

« Footnote should consist of the details that cannot be contained in the column. Avoid using
numbers because one can easily confuse it with number of the references. It is recommended to use
symbols like: * + £ § # 1.

« An article should not have more than 3-5 tables. All the data in the columns should not be
repeated in the content, only some are allowed.

+ In case that the data in the column comes from another person’s work; permission should
be obtained or references must be made.

Figure (English is recommended)
Figure helps communicate the content of the article by highlighting the important parts. The guide-
lines for presenting figures in the article are as follows:

« Figures must be sharp and clear. They can be in color or black and white.

+ The original file should come from a camera not less than 600X800 pixels.

« If the figures include many text boxes or a lot of symbols, grouping must be done.

« In case that the figure comes from another person’s work; permission should be obtained, or
references must be made.

9. Discussion and conclusion - Begin with critique results, interpret or analyze results, and con-
clude by comparing them with the hypothesis and find out whether the results confirm the hypothesis.
If not, discuss how they differ and why. Comment openly on the results that contradict the hypothesis.

Compare with results from other research papers that had been done before (should not be older
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than 3-5 years). Use those to support findings, hypothesis, or increase the reliability weight. Discuss the
limitations/weaknesses and outstanding points that lead to the suggestion of policy and practices, as
well as suggestions for future research.

10. Suggestion — The author should give suggestions in terms of policy on the subject being stud-
ied, based on the results discovered in the research. Limitations of the study should be added here.

11. Acknowledgement - It should be only one paragraph. State clearly the sources of assistance
and research fund. If the person’s name is already on the list of co-authors, he or she will not be men-
tioned here.

12. Reference - Use the title “Reference” on this topic. The writing of references on the list
should be one in Vancouver style. Use superscript number in the bracket and place it at the end of
the phrase or after the name of the person being referred to, beginning with “’” and followed by the
rest of the numbers. If the reference is repeated, use the same number. Abbreviation is not allowed
in the reference list, except for the first name of the author and the name of the journal as stated in

Index Medicus. For journals not found in Index Medicus and Thai journals, write the full name of the
journal in English, or abbreviation as appears in How to Cite of ThailO.

All items in the references must be written in English (the details are discussed in the next part).

As for the order of the references at the end of the article, use the order of their appearance in
the article.

An article that the editor has agreed to publish but has not yet been published should be labeled
as “in the process of being published”. An article that is not published should be labeled “unpublished.”
Avoid using personal communication in the reference, except that it is an extremely important piece
of information rarely found elsewhere. In such case the name and the contacted date can be stated

in the bracket that comes after the referred title.

Rules and regulations for writing the references

12.1 Academic journal
The author’s last name and the abbreviation of the author’s first name and middle name (if
any). Title. Name of the journal year of publication;volume number:page numbers.
For references that are in Thai journal, every part of the above example must be translated
into English and state “(in Thai)” at the end of the reference.
The author’s name must begin with last name, followed by the first letter of the first name
and middle name (if any). If there are more than 6 authors, only list the first six authors and followed

with “et al”.
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Name of the journal should be shortened into abbreviation in the format of U.S. National
Library of Medicine, which is annually published in Index Medicus.
Title of the article must be in lower-case letters, except for the first letter and proper nouns.
If the journal’s pages are not arranged in chronological order in a year, ordinal numbers of the issue
must be stated. For example, “10(3):” means that it has been published at the 10" years and appears
in the 3 issue (number in the bracket). Then put a colon.
Page number must be in full form on the first page but repeated number must be omitted
on the last page, such as 123-9 instead of 123-129 or 248-58 instead of 248-258.
Leave no spaces in front of and after semicolon and colon when stating year of publication,
volume number, and page number.
Here are some examples.
1. Sirichakwal PP, Sranacharoenpong K, Tontisirin K. Food based dietary guidelines (FBDGs) devel-
opment and promotion in Thailand. Asia Pac J Clin Nutr 2011;20(3):477-83.
2. Chaisuntitrakoon A. Evaluation of dental services quality. Journal of Health Systems Research
2015;9(2):136-45. (in Thai)
3. Snowdon J. Severe depression in old age. Medicine Today 2002;3(12):40-7.
4. Studer HP, Busato A. Comparison of Swiss basic health insurance costs of complementary and
conventional medicine. Forschende Komplementarmedizin 2011;18(6):315-20.
5. Skalsky K, Yahav D, Bishara J, Pitlik S, Leibovici L, Paul M. Treatment of human brucellosis:
systematic review and meta-analysis of randomized controlled trials. BMJ 2008 Mar 29;336(7646):701-4.
6. Huang CF, Lee HC, Yeung CY, Chan WT, Jiang CB, Sheu JC, et al. Constipation is a major compli-
cation after posterior sagittal anorectoplasty for anorectal malformation in children. Pediatr Neonatal
2012;53(4):252-6.
In case that the author is an institution
7. Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in partici-
pants with impaired glucose tolerance. Hypertension 2002;40(5):679-86.
In case that the author is unknown
8. 21" century heart solution may have a sting in the tail. BMJ 2002;325(73):184.
In case of publishing in a supplement issue
9. Anamnart C, Poungvarin N. Patent foramen ovale and recurrent transient neurological symp-
toms: a case report and review of literature. J Med Assoc Thai 2011;94 Suppl 1:5264-8.
12.2 Book, text book or report
10. Ringsven MK, Bond D. Gerontology and leadership skills for nurses. 2™ ed. Albany (NY): Delmar
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Publishers; 1996.

11. National Statistical Office. The 2011 survey on conditions of society and culture. Bangkok: Min-
istry of Information and Communication Technology; 2012.

12. Office of the National Economic and Social Development Board. Philosophy of sufficiency
economy. Bangkok: 21 Century; 2007. (in Thai)

13. Association of Southeast Asian Nations. Association of Southeast Asian Nations: one vision, one
identity, one community [internet]. ASEAN annual report 2007-2008. Jakarta: ASEAN Secretariat; 2011
[cited 2008 Jul]. Available from: https://www.iri.edu.ar/publicaciones _iri/ anuario/Anuario%202009/Asia/
documentos/Association%200f%20Southeast%20Asian%20Nation%20-%20%20Annual%20Report%20
2007-2008.pdf.

Book or textbook wholly written by the author without an editor

The author’s last name and the abbreviation of the author’s first name. Name of the book. Edition.
Place of publication: publisher’s name; year of publication. Number of pages.

(Edition will be stated only when it is not the first edition.)

14. Khammanee T. Science of teaching: body of knowledge for the management of effective learning
process. Bangkok: Chulalongkorn University Printing House; 2007. 502 p. (in Thai)

15. Cheers B, Darracott R, Lonne B. Social care practice in rural communities. Sydney: The Feder-
ation Press; 2007.

16. Miles DA, Van Dis ML, Williamson GF, Jensen CW. Radiographic imaging for the dental team. 4"
ed. St. Louis: Saunders Elsevier; 2009.

17. Murtagh J. John Murtagh’s general practice. 4™ ed. Sydney: McGraw-Hill Australia; 2007.

Book that has been published with an editor (quoted from one chapter only)

The author’s last name and the abbreviation of the author’s first name. Title. In: Editor’s name,
editor. Name of book. Volume number. Place of publication: publisher’s name; year of publication. p.
page numbers.

18. Mahathanan N, Rodpai S. Counselling for renal replacement therapy. In: Eiam-Ong S, Susantita-
phong P, Srisawat N, Tiranathanagul K, Praditpornsilpa K, Tungsanga K; editors. Textbook of hemodialysis.
Nakhon Pathom: A | Press; 2007. p. 94-103.

19. Alexander RG. Considerations in creating a beautiful smile. In: Romano R, editor. The art of the
smile. London: Quintessence Publishing; 2005. p. 187-210.

20. Speroff L, Fritz MA. Clinical gynaecologic endocrinology and infertility. 7" ed. Philadelphia:
Lippincott Williams and Wilkins; 2005. Chapter 29, Endometriosis; p. 1103-33.

In case of an e-book

21. Irfan A. Protocols for predictable aesthetic dental restorations [internet]. Oxford: Blackwell Munks-
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gaard; 2006 [cited 2009 May 21]. Available from Netlibrary: http://cclsw2.vcc.ca: 2048/login?url=http://
www.netLibrary.com/urlapi.asp?action=summary&v=1&bookid=181691.

In case of quoting from a chapter in e-book

22. Darwin C. On the Origin of Species by means of natural selection or the preservation of favoured
races in the struggle for life [internet]. London: John Murry; 1859. Chapter 5, Laws of Variation. [cited
2010 Apr 22]. Available from: http://www.talkorigins.org/faqgs/origin/chapter5.html.

12.3 Documents from meeting or seminar

Minutes of meetings

The author’s last name and abbreviation of the author’s first name. Title. In: Editor’s name, editor.
Name of the meeting; date of the meeting; venue of the meeting. Place of publication: Publisher; Year
of publication. p. page numbers.

23. Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical in-
formatics. In: Lun KC, Degoulet P, Piemmme TE, Reinhoff O, editors. MEDINFO 92. Proceedings of the 7"
World Congress on Medical Informatics; 1992 Sep 6-10; Geneva, Switzerland. Amsterdam: North Holland;
1992. p. 1561-5.

In case of papers presented in the meeting but have not been documented

24. Bowden FJ, Fairley CK. Endemic STDs in the Northern Territory: estimations of effective rates of
partner exchange. Paper presented at: The Scientific Meeting of the Royal Australian College of Physi-
cians; 1996 Jun 24-25; Darwin, Australia.

In case of paper published in proceedings

25. Kimura J. Shibasaki H, editors. Recent advances in clinical neurophysiology. Proceedings of
the 10" International Congress of EMG and Clinical Neurophysiology; 1995 Oct 15-19; Kyoto, Japan.
Amsterdam: Elsevier; 1996.

12.4 Academic report published by research funding sponsor

The author’s last name and the abbreviation of the author’s first name. Title. Type of report. Place
of publication: Publishing institution/Fund source; Year of publication. Report number.

26. Smith P, Golladay K. Payment for durable medical equipment billed during skilled nursing fa-
cility stays. Final report. Dallas (TX): Dept. of Health and Human Services (US). Office of Evaluation and
Inspections; 1994. Report No.: HHSIGOEI69200860.

12.5 Thesis

The author’s last name and the abbreviation of the author’s first name. Title (type of degree). City/
town: University; Year of graduation.

27. Eamudomkarn C. Development of urinary antibody-based diagnosis using Strongyloides ratti as
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heterologous antigen and the outcomes of drug treatment in strongyloidiasis in mixed parasitic infections
with Opisthorchis viverrini in northeast Thailand (doctoral thesis). Department of Parasitology, Faculty
of Medicine. Khon Kaen: Khon Kaen University; 2001.
12.6 Other types of printed matter
12.6.1 Articles from newspapers
The author’s last name and the abbreviation of the author’s first name. Title. Name of news-
paper. Year/month/day of publication: section. Page number (column number).
28. Purdon F. Colder babies at risk of SIDS. The Courier Mail 2010 Mar 8:9.
29. Robertson J. Not married to the art. The Courier Mail (Weekend edition). 2010 Mar 6-7:Sect.
ETC:15.
In case that the author is unknown
30. Meeting the needs of counsellors. The Courier Mail 2001 May 5:22.
12.6.2 Law
31. Preventive Health Amendments of 1993. Pub L No. 103-188, 107 Stat. 2226. (Dec 14, 1993).
12.6.3 Dictionary
32. Stedman’s medical dictionary. 26" ed. Baltimore: Williams & Wilkins; 1995. Apraxia; p. 119-20.
In case of on-line dictionary
33. Stedman’s medical dictionary [internet]. 26™ ed. Baltimore: Williams & Wilkins; 1995. Apraxia;
p.119-20. [cited 2009 Nov 11]. Available from: http://www.stedmans.com.
12.7 Visual media
Title (visual media). Place of production: Production company: Year of production.
34. Robinson J (producer). Examination of the term neonate: a family centred approach [DVD].
South Hurstville, NSW: Midwifery Educational Services; 2005. 1 DVD: 37 min., sound, colour, 4 % in.
12.8 Electronic media
The author’s last name and the abbreviation of the author’s first name. Title. Name of journal or
type of media [serial online] Year of publication [year/month/day of search]; Year (issue, if any): [number
of pictures or number of pages]. Source: URL address.
Electronic file with DOI number
35. Degenhardt L, Bohnert KM, Anthony C. Assessment of cocaine and other drug dependence in the
general population: ‘eated’ vs. ‘ungated’ approaches. Drug Alcohol Depend [internet]. 2008 Mar [cited
2010 Apr 15];93(3):227-232. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/ PMC2756072/.
doi: 10.1016/j.drugalcdep.2007.09.024.

Electronic file without DOl number
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36. Lemanek K. Adherence issues in the medical management of asthma. J Pediatr Psychol [internet].
1990 [cited 2010 Apr 22];15(4):437-58. Available from: http://jpesy.oxfordjournals.org/cgi/ reprint/15/4/437.

Podcasts

37. Dirks, P. “Missing Link” fossil discovery in South Africa [podcast on the internet]. Sydney: ABC
Radio National; 2010 [updated 2010 Apr 9; cited 2010 Apr 14]. Available from: http://www.abc.net.au/
m/ breakfast/stories/2010/2868072.htm.

Blog posts

38. Flower R. How a simple formula for resolving problems and conflict can change your reality. Pick
the brain [blog on the internet]; 2015 Jun 1 [cited 2015 Jun 9]. Available from: http://www.pickthebrain.

com/ blog/how-a-simple-formula-for-resolving-problems-and-conflict-can-change-your-reality/.

Adjustment of the manuscript

In general, the editorial team considers the overall academic accuracy and completeness of
content, then the manuscript will be returned to the author, who has the right to make adjustments.
However, the editorial team reserves the right to publish only those that conform with the format and

main content of the journal.

Final proof

The author must proofread and agree on the final draft in order to ensure the accuracy and com-

pleteness of the content.

Download submission guidelines (pdf file) and related documents:
https://drive.google.com/drive/folders/19ESSXM5fMVzwx1 ol73XNo_aTdeS7jzW

ThaiJO user manual (version B.E. 2565) can be accessed:
https://drive.google.com/file/d/1FHf1iGGokeJUTDWKaSvuKZfH1TClomRc/view

(for authors section can be found on page no. 175-229)

For more information: 02-027-9701 ext. 9051 or warangkana@hsri.or.th

Office hours: Monday-Friday, 9.00-16.00
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A critical lesson learned is the
interdependence of three key health
system building blocks: health service
delivery, health finance, and health
information. These components must
be designed and developed
concurrently, rather than in a linear
fashion.

The framework that illustrates the
interconnectedness of these health
system building blocks, along with
leadership/governance, health
workforce, and medical products,
vaccines, and technologies, as the
"Service-Information-Finance, the 3-
Legged Stool of Successful
Universal Health Coverage
Implementation”

Figure 1 The tight relationship of healthcare services, health financing and health information systems need to be

designed and developed simultaneously, not one at a time
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Service-Information-Finance: The Three Pillars
of Successful Universal Health Coverage

Implementation

Introduction

Achieving universal health coverage (UHQC) is
a critical global goal that enables all individuals
to access quality health services without financial
hardship. However, as many countries work toward
this ambition, a key realization has emerged: suc-
cessful UHC implementation requires the harmoni-
ous integration of three key pillars—health service
delivery, health information systems and health
financing. These components form the “Service-
Information-Finance (SIF) framework,” which
emphasizes the critical interdependence of
these health system building blocks.”

Three Prongs of UHC

The analogy of a “three-legged stool” ef-
fectively conveys the importance of these foun-
dational components. Each “leg” is essential to
maintain balance and stability:

1. Service delivery systems: The corner-
stone of health systems, service delivery ensures
that quality healthcare reaches all populations
equitably. This includes robust healthcare infra-
structure, adequately trained workforce, and the
availability of essential medical products, vaccines,

and technologies.”’

2. Information systems: Informed deci-
sion-making and effective management rely on
accurate and timely health data. Information
systems serve as the backbone for monitoring
health outcomes, assessing system performance,
and enabling evidence-based policy formulation.**

3. Financing systems: Sustainable health
financing underpins UHC by reducing out-of-
pocket expenses, pooling resources, and ensuring
equity in health access. It enables sovernments to
provide comprehensive healthcare services while

protecting citizens from financial risk."”

The Need for Simultaneous Development

One of the key lessons learned in UHC
implementation is the necessity for these three
components to be developed concurrently rather
than in isolation.”’ In many instances, health sys-
tem reforms focus on one area at a time, leading
to misaligned priorities, inefficiencies, or gaps in
service delivery. For example:

« Service Delivery Without Data: Investing
heavily in expanding healthcare infrastructure
without integrating effective information systems
can result in inefficiencies, as decision-makers

lack the insights needed to allocate resources
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optimally or monitor progress.”’

« Data Without Financing: An informa-
tion system is only as impactful as the financing
mechanisms supporting its use. Without financial
backing, innovative data solutions may remain
underutilized®

+ Financing Without Service Delivery: Strong
financial mechanisms, the absence of accessible
and quality services limits the impact on popula-
tion health.”’

Thus, the SIF framework emphasizes the
interconnect of these pillars, which must operate
in synergy to achieve long-term UHC success.

(Figure 1)

Beyond the Core Pillars: Leadership and Gover-

nance, Workforce and Medical products

While the three primary components form
the foundation of the SIF framework, additional
elements such as leadership and governance,
healthcare workforce, and medical products
play indispensable roles. Leadership ensures
vision, coordination, and accountability, while
governance establishes the policies and regula-
tory environments necessary for health systems
to thrive. A skilled and adequately distributed
healthcare workforce is crucial to translating policy
into action, delivering services, and supporting the
functionality of information and financing systems.
Moreover, the availability of medical products,
vaccines, and technologies complements the
three core components, ensuring that health sys-

tems can respond effectively to emerging health

challenges.”

Real-World Applications of the SIF Framework

Countries that have embraced the SIF frame-
work demonstrate the benefits of this integrated
approach:

Taiwan: Taiwan stands out as another excel-
lent example of UHC success through the efficient
integration of all three pillars. Taiwan’s National
Health Insurance (NHI), implemented in 1995, has
developed a health service system that covers
over 99.9% of the population, a fee-for-service
payment system with cost control measures, and
a modern health information system. The use of
the NHI IC Card enables patient health informa-
tion to be linked between healthcare facilities
nationwide, reducing treatment redundancy and
increasing service efficiency. Additionally, the
electronic claims system has significantly reduced
administrative costs, allowing more budget to be
allocated to improving service quality."”

Estonia: Leveraging advanced digital health
infrastructure, Estonia has created a seamless
health information system that supports service
delivery and financing. Citizens can access health
records digitally, ensuring continuity of care, while
the government uses data analytics to optimize
resource allocation.”

Rwanda: Following a devastating health
crisis, Rwanda built an innovative UHC model that
combines community-based health insurance, an
extensive health workforce, and a robust health

information system. This integration has resulted
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in dramatic improvements in life expectancy and

reductions in maternal and child mortality."”

Challenges and Opportunities within Thailand

Anywhere Primary Care System

Implementing the SIF framework within
Thailand current anywhere UHC environments
is very challenging. The primary care system
must be strengthened as the backbone. With
limited level of finance,"” the strengths of effi-
cient digital health must be exploited to bridge
unaligned communications of specialized health
systems with primary care systems as seen in the
three-country case studies. Apart from the three
prongs of UHC, motivated healthcare workforce
and good governance leaderships are essential
elements for success.

Boonchai Kijsanayotin

Thai Health Information Standards Development Center (THIS),
Health Systems Research Institute (HSRI),

and

Department of Clinical Epidemiology and Biostatistics,
Faculty of Medicine Ramathibodi Hospital, Mahidol University
Supasit Pannarunothai

Centre for Health Equity Monitoring Foundation
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Abstract

Congenital anomalies are still the leading cause of death in children under 5 years of age. A study
of the prevalence of congenital anomalies in Thailand was conducted in 2014-2016, since then there is
no current data. Therefore, a retrospective study was conducted to examine the current prevalence of
congenital anomalies in Thailand. Methods: A retrospective study using the 43-file standard dataset from
the Health Data Center, Ministry of Public Health was conducted. Data including ICD10 (International
Classification of Disease tenth revision) codes of 18 birth defect groups and child birthdates between
2008 and 2022 were collected and analyzed for the prevalence of each disorder. Results: The prevalence
of 18 congenital anomalies was approximately 2 percent. The five most common congenital anomalies
were congenital heart defects, limb anomalies, cleft lip/cleft palate, Down syndrome, and urinary tract
obstruction, respectively. The prevalence of Down syndrome has been reduced steadily since 2016. The
prevalence of congenital hydrocephalus and neural tube defects was found to be approximately 0.03
percent (among the top 10 common congenital anomalies). Conclusion: Congenital abnormality is still
an important problem for children at the national level.

Keywords: congenital anomalies, birth defect registry, Down syndrome, neural tube defect
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2561 888 193 1,253 1,886 123 63 271 92 5662 114 286 97 51 80 158 354 395 55 12,021
2562 812 191 1,255 1,814 146 53 229 64 5598 104 252 81 59 80 144 334 372 54 11,642
2563 755 177 1,163 1,618 118 52 211 65 5046 111 275 74 a4 74 140 378 353 52 10,706
2564 614 148 1,062 1,389 102 32 170 42 4,575 94 206 51 a4 70 110 382 303 63 9,457
2565 509 130 907 1,237 109 33 141 43 3,992 99 167 52 33 51 89 340 271 a8 8,251 S@
L
ARM = anorectal malformation, CC = congenital cataract, CH= congenital hydrocephalus, CL/CP = cleft lip/cleft palate, DH = diaphragmatic hernia, DS = Down syndrome, EA = esophageal ©
atresia, Ear = anotia/microtia, Eye = ano/micro ophthalmos, GS = gastroschisis, Heart = congenital heart disease, HS = hypospadias, Limb = limb anomalies, NTD = neural tube defect, Om = §?
omphalocele, SI = small intestine atresia/stenosis, sex = indeterminate sex, UTO = urinary tract obstruction ﬁh.
z
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#157997 3 AuYNvaINaulsAANHAUNALANLEA o mMInAnddn 1,000 918 Uiin 2551-2565 [prevalence = (number of patients/total livebirths) * 1,000]

Uia DS NTD CL/CP Limb Ear Eye CH CC Heart Sl ARM  EA DH Om GS UTO HS Sex Total
2551 051 007 058 043 007 002 009 007 210 000 005 002 000 00l 001 005 017 001 425
2552 059 007 068 046 [006] 005 010 007 222 o001 005 002 [0000 000N GG o.06 014 002 as0
2553 062 010 075 050 006 004 009 010 262 001 007 002 000 001 001 006 020 (002 529

2554 0.71 -- 056 008 - 012 011 277 001 007 002 001 001 002 011 023 002 569
2555 079 010 08 060 009 004 013 012 304 001 009 003 000 001 002008 024 001 6.26
2556 079 012 088 059 005 (004 o016 [042] 341 o001 010 003 o001 [001] 002 015 032 002 689

2557 092 014 100 0.8 009 007 017 012 39 002 0.11 004 0.02 002 003 015 033 7.88

2558 098 0.14 1.18 092 0.10 421 0.04 017 005 0.01 002 0.06 016 045 0.04 891
2559 1.18  0.19 1.43 133 0.14 527 0.06 021 007 0.02 002 010 031 050 0.06 11.37
2560 135  0.25 174 212 017 732 013 031 0.08 006 0.07 019 040 062 0.08 1550

2561 283 0.8 850 017 043 015 008 012 024 055 089N 008 1804
2562 2.93 9.06 [JOHTIIOEIIGEN 010 o013 [023] 054 o060 009 1883
2563 036 | o011 1859 019 047 [013 007|035 024 o06s [060 009 1823
2564 --------- 008 013 [J0200 oro [086) 012 1737
2565 246 022 o007 009 | 795 020 | 083 o010 007 010 018 [068 [054 | 010] 1643

Highlight/ fill blank = prevalence is less than the previous year

ARM = anorectal malformation, CC = congenital cataract, CH= congenital hydrocephalus, CL/CP = cleft lip/cleft palate, DH = diaphragmatic hernia, DS = Down syndrome, EA =
esophageal atresia, Ear = anotia/microtia, Eye = ano/micro ophthalmos, GS = gastroschisis, Heart = congenital heart disease, HS = hypospadias, Limb = limb anomalies, NTD =
neural tube defect, Om = omphalocele, SI = small intestine atresia/stenosis, Sex = indeterminate sex, UTO = urinary tract obstruction
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yntseiilos 3 T sewingd na. 2562-2565 1duA ang
vhadluauaadtida 990 0.37 51 0.28 (anasdosay
24) anzviapauszamlita 910 0.3 §9 0.26 (Sevay
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ogfisusiu 3 Tuts 6 Unds (wa. 2560-2565) Az
wrunsuannilanuueesdududu 4 Tugae 8 U
usn (WA, 2551-2558) Tuidususiv 2 daus U w.a.
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A157991 4 TsAfinutes 10 susuusn Jiin w.e. 2551-2565

mﬁ;]l,ﬂﬂ 2551 2552 2553 2554 2555 2556 2557 2558 2559 2560 2561 2562 2563 2564 2565
1 Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart Heart
(2.10) (2.22) (2.62) (277 (3.04)  (341)  (3.96) (4.21)  (5.27) (7.32) (8500 (9.06) (859)  (8.40)  (7.95)

2 CL/CP CL/CP CL/CP CL/CP cL/cP CL/CP CL/CP CL/CP  CL/CP Limb Limb Limb Limb Limb Limb
(0.58) (0.68) (0.75) (0.711) (0.86) (0.88) (1.00) (1.18) (1.43) (2.12) (2.83)  (2.93) (2.75) (2.55) (2.46)
3 DS DS DS DS DS DS DS DS Limb cL/cp CL/CcP C/CcP CcL/Cp CL/CP CL/CP
(0.51) (0.59) (0.62) (0.71) (0.79) (0.79) (0.92) (0.98) (1.33) (1.74) (1.88) (2.03) (1.98) (1.95) (1.81)

a4 Limb Limb Limb Limb Limb Limb Limb Limb DS DS DS DS DS DS DS
(0.43) (0.46) (0.50) (0.56) (0.60) (0.59) (0.68) (0.92) (1.18) (1.35) (1.33) (1.31) (1.29) (1.13) (1.01)

5 HS HS HS HS HS HS HS HS HS HS HS HS uTto UTo uTo
(0.17) (0.14) (0.2) (0.23) (0.24) (0.32) (0.33) (0.45) (0.50) (0.62) (0.59) (0.60) (0.64) (0.70) (0.68)

6 CH CH CC CH CH CH CH CH uTo UTto UTo uTo HS HS HS
(0.09) (0.10) (0.10) (0.12) (0.13) (0.16) (0.17) (0.18) (0.31) (0.40) (0.53) (0.54) (0.60) (0.56) (0.54)

7 Eye NTD NTD CC CC UTto uTo ARMs CH CH ARMs ARMs ARMs ARMs ARMs
(0.07) (0.07) (0.10) (0.11) (0.11)  (0.15)  (0.15) (0.17)  (0.28)  (0.38)  (0.43)  (0.41)  (0.47)  (0.38)  (0.33)

8 NTD CC ARMs uTo NTD NTD NTD Uto ARMs ARMs CH CH CH CH CH
(0.07) (0.07) (0.07) (0.11) (0.100  (0.12)  (0.14) 0.16)  (0.21)  (0.31)  (041)  (0.37) (0.36)  (0.31)  (0.28)

9 Ear uTo uTo NTD ARMs CC CC CC NTD NTD NTD NTD NTD NTD NTD
(0.07) (0.06) (0.06) (0.10) (0.09) (0.12) (0.12) (0.14) (0.19) (0.25) (0.29) (0.31) (0.30) (0.27) (0.26)

10 uTo Ear Ear Ear Ear ARMs ARMs NTD Ear GS GS Ear GS GS Ear
(0.05) (0.06) (0.06) (0.08) (0.09) (0.10) (0.12) (0.14) (0.01) (0.19) (0.24) (0.24) (0.24) (0.20) (0.22)

Total 4.25 4.60 5.29 5.69 6.26 6.89 7.88 8.91 11.37 15.50 18.04 18.83 18.23 17.37 16.43

ARMs = anorectal malformation, CC = congenital cataract, CH = congenital hydrocephalus, CL/CP = cleft lip/cleft palate, DS = Down syndrome, Ear = anotia/microtia, GS = gas-

troschisis, Heart = congenital heart disease, HS = hypospadias, Limb = limb anomalies, NTD = neural tube defect, UTO = urinary tract obstruction
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Abstract

Body mass index (BMI) is a critical indicator that reflects health and nutritional status and was
influenced by many factors. The objective of this study was to examine the factors associated with BMI
among Thai children aged 6—18 years. The data were obtained from the research project “Monitoring on
Food and Beverage Marketing to Children in Thailand” which employed a stratified two-stage sampling
method to select Thai children aged 6-18 years. Data collection was conducted through face-to-face

interviews using the Qualtrics Offline Survey application. Ordinal logistic regression was applied to

identify significant independent variables associated with overweight and obesity. The independent

variables were socio-demographic characteristics of children that consisted of sex, age, education level,

region, place of residence, number of children and daily pocket money for snacks and beverages, and
BMI and their consumption of high fat, sodium, and sugar (HFSS) foods and beverages (categorized into

8 groups: snacks, beverages, semi-processed foods, desserts and ice-cream, bakeries, chocolate milk
and yogurt, main dish, candies and gums). The results found that male, aged 10-18 years, secondary
education level, daily pocket money of higher than 50 Thai Baht (THB), and consumption of sweets and

ice cream were significantly associated with BMI. These results emphasize the importance of considering
these factors in policy formulation and implementation to reduce BMI among Thai children. For instance,
school code of controlling sales of unhealthy foods and beverages should be escalated into the law.

Keywords: food and beverage high in fat; sugar; sodium consumption, body mass index
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Table 1 Demographic and social characteristics of Thai children aged 6-18 years

Demographic and social characteristics (n = 4,117)

Gender
Male

Female

Age (median=10, mean=10.2, SD=2.9, max=18, min=6)

6-9 years
10-12 years
13-18 years

Educational level
No formal education (illiterate)
Primary (1°-6" grade)
Lower secondary (1*-3" grade)
Upper secondary (grade 4™-6")
Vocational certification and higher
Region
Northeast
Central
South
North
Bangkok

Place of residence
Urban

Rural

Number of children
1
2-3
>4

1,975
2,142

2,004
1,289
824

205
3,079
562
220
51

1,236
1,089
694
636
462

2,085
2,032

2,096
1,873
148

Percentage

48.0
52.0

48.7
31.3
20.0

5.0
74.8
13.7

53

1.2

30.0
26.5
16.9
15.4
11.2

50.6
49.4

50.9
455
3.6

Daily pocket money for buying snacks and beverages (median=30, mean=37.1, SD=25.9, max=200, min=5)

< 20 Baht
21-50 Baht
> 50 Baht

1,669
1,788
660

40.5
43.4
16.0
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Thinness (<18.5) Normal (18.6-22.9) Overweight/obese (=23)
BMI Categories (IOTF)

BMI = body mass index, IOTF = International Obesity Task Force

Figure 1 Distribution of BMI categories based on IOTF of Thai children aged 6-18 years

Table 2 The consumption behavior of Thai children aged 6-18 years regarding foods high in fat, sugar, and sodium

Types of food and beverages Number and percentage of samples classified by
high in fat, sugar, and sodium frequency of consumption (n=4,117)

Not in the past Consume in the everyday 4-6 day 1-3 day

week (%) past week (%) (7 days) (%) (%) (%)

1. Snack 2,096 2,021 100 338 1,583
(50.9) (49.1) (2.49) 8.2) (38.5)

2. Beverages 854 3,263 283 641 2,339
(20.7) (79.3) (6.9) (15.6) (56.8)

3. Semi-processed foods 307 3,810 1,328 1,074 1,408
(7.5) (92.5) (32.3) (26.1) (34.2)

4. Desserts and ice cream 1,595 2,522 228 471 1,823
(38.7) (61.3) (5.5) (11.4) (44.3)

5. Bakeries 858 3,259 390 754 2,115
(20.8) (79.2) (9.5) (18.3) (51.4)

6. Chocolate milk and yogurt 431 3,686 940 1,067 1,679
(10.5) (89.5) (22.8) (25.9) (40.8)

7. Main dish 909 3,208 748 901 1,559
(22.1) (77.9) (18.2) (21.9) (37.9)

8. Candies and gums 2,300 1,817 153 275 1,389
(55.9) (44.1) (3.7) (6.7) (33.7)
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HAN13ANYIANFUNUS T21I19T T8N 1901
AMANYUENIIUTEYINTHALEIAN LasNANTIUNNT
vilna sedduiiinanieveadnivesy 6-18 U wuin
Hadeiifianuduius fuadaiutanie Toun e
918 sEAUMIANY RuArvusLaziASosuse Ty way
N15U31NADIMISUTLANVUNMIULAZLOANTY LA
weeilonafiasdafyiinaniedindu 1.206 wi
viodesa 20.6 Weiisuiumands ang Winiiegly

439918 10-18 U AlenanasiAdutiananie Wnly
2.188 wi1 vieferay 118.8 Wawflsuiubniiogluyas
918 6-9 U szaumsfing Winfifdsdinwdulszoy
= = a0 v a 1 Gl
AnwilonaaviAnuiulanie anad 0.616 win 1158
Soaz 38.4 WaeuiuinAfddnudusisauAne

=l 1 a 1 d' d' @ d' v
mouUaNen3agINI1 RUAIYUNLAZIATENAN LANTIA
SURUANTULLALLATDIANFAD TULBENINUTBNAY 20
U Jlennavsiimaviinaniganad 0.530 i1 38
v dl' a v @ d' Y a 1 d'
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(Table 3)

Table 3 Factors associated with overweight and obesity of Thai children aged 6-18 years

Factors Estimate
(b)

Gender

Male 0.187

Female (reference) 1
Age (years)

10-18 0.783

6-9 (reference) 1
Educational level

Primary school -0.484

Lower secondary (1%-3 grade) -0.202

Upper secondary (grade 4™-6", reference) 1
Place of residence

Rural -0.067

Urban (reference) 1
Region

Bangkok 0.074

Central 0.133

South -0.042

North 0.065

Northeast (reference) 1

SE P-value  Cumulative 95% ClI
odds ratio Lower Upper
(COR) bound bound
0.066 0.004 1.206 0.058 0.316
0.077 <0.001 2.188 0.632 0.934
0.132 <0.001 0.616 -0.742 -0.226
0.139 0.145 0.817 -0.475 0.070
0.071 0.347 0.935 -0.207 0.073
0.124 0.552 1.077 -0.170 0.318
0.090 0.142 1.142 -0.044 0.310
0.104 0.687 0.959 -0.246 0.162
0.103 0.528 1.067 -0.137 0.267
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Table 3 (cont.) Factors associated with overweight and obesity of Thai children aged 6-18 years

Factors Estimate SE P-value  Cumulative 95% ClI
(b,) odds ratio Lower Upper
(COR) bound bound

Average daily pocket money for buying snacks and beverages (Baht)

< 20 -0.634 0.105 <0.001 0.530 -0.841 -0.427
21-50 -0.258 0.094 0.006 0.773 -0.442 -0.074
> 50 (reference) 1 - - - - -

Number of children

1 0.334 0.186 0.072 1.397 -0.030 0.699
2-3 0.103 0.186 0.579 1.108 -0.261 0.467
> 4 (reference) 1 ; i ) } )

Consumption behavior

Snack consumption 0.002 0.068 0.976 1.002 -0.132 0.136
No snack consumption (reference) 1 - - - - -
Beverage consumption -0.032 0.082 0.692 0.969 -0.193 0.128
No beverage consumption (reference) 1 - - - - -
Semi-processed food consumption -0.221 0.122 0.070 0.802 -0.459 0.018
No semi-processed food consumption 1 - - - - -
(reference)

Dessert and ice cream consumption -0.147 0.070 0.035 0.863 -0.284 -0.011
No dessert and ice cream consumption 1 - - - - -
(reference)

Bakery consumption 0.063 0.084 0.458 1.065 -0.103 0.228
No bakery consumption (reference) 1 - - - - -
Chocolate milk and yogurt consumption 0.034 0.113 0.762 1.035 -0.187 0.255
No chocolate milk and yogurt 1 - - - - -
consumption (reference)

Main dish consumption -0.099 0.080 0.216 0.906 -0.256 0.058
No main dish consumption (reference) 1 - - - - -
Candy and gum consumption -0.037 0.069 0.586 0.964 -0.172 0.097
No candy and gum consumption (reference) 1 - - - - -
Cutpoint 1 (thinness) 0.193 0.292 0.508 1.213

Cutpoint 2 (normal) 1.453 0.293 <0.001 4.276

Goodness of fit (chi square) 0.570

Test of parallel lines 0.004

Pseudo R-square (Nagelkerke) = 0.110
Dependent variable = grouped body mass index: 1 = thinness (<18.5), 2 = normal (18.6-22.9), and 3 = overweight/obese (> 23.0)
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Abstract

The aim of this study was to estimate the cost burden of dental diseases among Thai people using
the cost of illness concept. Prevalence of oral illnesses was estimated from the 8" National Oral Health
Survey in 2017. This study assessed only direct costs for treating dental caries, periodontal diseases, and
tooth loss to the entire population. The study’s results showed that 45.0 percent of Thai citizens had
dental caries, 74.5 percent had gingivitis, 15.7 percent had periodontitis, and 31.4 percent required
dentures. A total of 156,925.1 million baht, or 1% of GDP, would be required if all essential treatments
were provided. There were 28.7 million individuals who needed dental caries treatments, 47.6 million
gingivitis treatments, 10.0 million periodontitis treatments, and 20.1 million who required removable
dentures for dental losses. Dental caries, gingivitis, periodontitis, and tooth loss accounted for 32.9%,
15.3%, 10.9%, and 40.8% of the total costs, respectively. Oral diseases were 36.8, 22.5, 6.5, and 4.4 times
more expensive to treatment than diabetes, respiratory conditions, cancer, and cardiovascular disorders,
respectively. In summary, the cost of treating these oral diseases was high. Therefore, self-managed
technology to prevent dental caries and periodontal diseases to reduce tooth loss and measures to
mitigate commercial determinants of oral disease across the population would lower overall treatment
costs.

Keywords: cost of oral diseases, prevalence of oral diseases, direct cost
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Figure 1 Conceptual framework of cost of dental illness
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Arldgvesnsuinsiiugin 1 8 dslunisnunilld
fununsindouvauiesiiu 1 drenuduagneds

auil QSDTNI unasiuvessnsiduduiusiv
mmé{aqmimﬁﬂmmaﬁumﬂiimﬁugm (relative
ratios for the basic dental treatment needs) U89
NISNYININUANTTULARASUTELAY

1ag A1 QSDTNI = n(rrPS) +n(rrPRR) +n(rrRF1)
+n(rrRF2) +n(rrPDmax) +n(rrPDman) +n(rrCDmax)
+n(rrCDmMan)+n(rrSE)

n = number of teeth requring treatment

rr = relative ratios

PS = preventive sealant

PRR= preventive resin restoration

RF1 = restorative filling one surface

RF2 = restorative filling two surfaces

RF3 = restorative filling three surfaces

REpri = restorative endo primary tooth

PDmax = partial denture maxillary

PDman = partial denture mandibular

CDmax = complete denture maxillary

CDman = complete denture mandibular

SE = surgical extraction

e Lsunssnusniiuwd nsviaseu
fudunuaziiuwd eldaenadesfunisdiuin
dunu Nogluynansuszlen

3. fannandosduisatulselugesun (as-
sumption of oral disease)
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Ussansiglnaifsiuluusazyisene (World Health
Organization Oral Health Surveys, Basic Methods

5" edition)
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Dusunudwsunisewnnguey 3-4 1
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918 80-85 U Wlufiunu duiunisauinngueny
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3.2 Sudserinsngueny 0-2 U lilaun
ﬁﬁ’wmmﬁmmﬂﬁ%yjaﬂuﬁmmmﬂmiﬁﬁaﬁ]Sumﬂ
914y 3 U
33 naueny 5-9 U Arwrasaniglsaly
ity desnmsdisaduamaituuilundgueny
121
4. nsUssRunsaTldIneannisiiuaesae
IsaiunazederzUsvud (Ruyuanuidulae) Tu
ANYAULNITANYINIAAAYINIAIUVUIAANUYNVDS
Ugyun (prevalence approach) ﬁ]’]ﬂ%@;ﬂﬁﬂ’]iﬁ’]i’sﬁ]
ANIEFUANYBIUINUAIRY WA, 2560
UsziluAnldanen1sshwmeiuanssy (dental
cost) RN IEAUNUAITNYINIIUANTTH (dental care
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cost) luynnguuszanng 1) deyaildfedadeaniu
ABINTININITIUANTIUsieAU (oral health need)
2) uUsEINTluldazngues wag 3) dn3AN
Uimsiuanssuiusudadugliuinsninigseionu
LA lagdhunny

4.1 Fiilamlsadtuy (dental caries) léuA
ANNABINITAATIU 1 A1 2 A N13aUTY N155NY)

snitudug

Tx of 1 side-filling = AvgNeed of 1 side filling * Pop
by age gr * Cost (public/private) (1)
Tx of 2 side-filling = AvgNeed of 2 side filling * Pop
by age gr * Cost (public/private) (2)

Tx of extraction = AvgNeed of extraction * Pop by
age gr * Cost (public/private) (3)
Tx of primary RCT = AvgNeed of primary RCT * Pop
by age gr * Cost (public/private) (4)
Treatment of dental decay =1 +2 + 3 + 4

4.2 éﬁﬁﬂ@ﬁﬂiﬂﬂ%ﬁuﬁ (periodontal dis-
eases) loun sauiendniaunaslsnusiursnaud
ﬁmmﬁaqmsmiyﬂﬁuﬁwma nsinatsnilu lag
Sanualinissnulsaudensmauinlanssay 6
sextants @auAdnwlsaUsTudSnaulanday 4
sextants

- M3UszliuAunusnwlsavtondniay
Tx of gingivitis = Avg of gingivitis sextant/6 * Pop
by age gr* Cost (public/private) (5)
- MsUszusunusnulsaUsiuAsniay

Tx of periodontitis = Avg of periodontitis sextant
(4/6) * Pop by age gr* Cost (public/private) (6)

4.3 Tugididapmagaydeitu (tooth Loss) Téun
AnusoInstunislaiiuiisunanlagiunaiafinuig
dhuvderianinn Usedudununislditudenludzade
fuvaonunseuntenanvisedeuiudioy

Cost of upper/lower/upper+lower partial denture
= [%Need of upper partial denture* Population
by age group* Cost (public/private)] + [%6Need of
lower partial denture* Population by age group*
Cost (public/private)] + [%Need of upper+lower
partial denture* Population by age group* Cost
(public/private)] )
Cost of upper/lower/upper+lower full denture
= [%Need of upper full denture* Population by
age group* Cost (public/private)] + [%Need of
lower full denture* Population by age group* Cost
(public/private)] + [%Need of upper+lower full
denture* Population by age group* Cost (public/
private)] (8)
Cost of upper/lower repair denture = [%Need of
upper repair denture* Population by age group*
Cost (public/private)] + [%Need of lower repair
denture* Population by age group* Cost (public/
private)] 9
Total cost of dental treatment = 1+2+3+4+5+6+7+8+9

5. Yonnandesiuieaturuimemaiuanssu
(assumption of cost)

5.1 AnAnldanlanylsafinsounguluyn
ansuselevinanyseiuauamaiuniny we 2564
dun Agaity Aneuily Ar¥nwsinituiiug dge
Futhane asnulsasiusuazavhitudionoonld
FIUNAERN

5.2 #28U3IN1INIAST L8R I1AUINITVB
N3ENTNa1T1IUael WA, 2562 daumiieuinig
meenvu [Waedesasauinisfiradnensuda
wen1oaular] d151alud w.e. 2564 $1u9u 12 Wik
Taediadn outlier sanfauNIAUILALRAY warld
dadunslyuinisluniadsrelenuuindu 60:40 3
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%

AuIINdRduEliUINsAsTHaN YU Ap T

9 fiumiunaniniy 6,699

uALNNENIATY 7,599 Al
AU (@n 0.25 full-time-equivalent, FTE ) kagdnuau
usunmdniaenvu 5,927 Au
6. HeNuBeUURN"T (operational definition)
6.1 nuusn1ssnwlsalugesin leid n1san
ity nsoeuitu mssnwmniluthuy nslaftuieugu
wanafnaeald nsyediuthans n1ssnwlsnyiig
Dusiu
6.2 uriuanssudesiu lawn n13as39
gunngeslin MsuiugdINsguaguanYasdin (oral

hygiene instructions, OHI) AseN8AINSIdvaUIn n1g
imdaurgeslsd nsindeunausesitu lusiu

WanisANU

Yoyaildainn1sd1savaniizguamgesdan
Wisg1Rty Tables 1-3 wansaniun1sallsaduy
TsnUSuduaznsgadeiiuiidndudeddiluUaon
ALEAY

Table 4 wansAnlddnglunisSuuinisiuanssy
luntguinsniasgiasn1alenyy uazlanidoya

relative ratios for the basic treatment

Table 1 Percent of people with caries, decay-missing-filing status, and dental care treatment need for dental caries

Age Percent of Decay-missing-filled status (teeth/person) Dental care treatment need
(years)  people with (teeth/person)

caries (%) Existing  Untreated Missing  Filled dmf  Filling  Filling  Extraction = RCT

teeth caries teeth teeth 1side  2side

3 52.0 19.9 2.7 0.0 0.1 2.8 1.2 0.8 0.40 0.20
5 73.8 19.4 4.2 0.1 0.2 a5 1.3 1.7 0.10 0.40
12 315 25.6 0.6 0.1 0.7 1.4 0.4 0.1 0.01 =
15 40.1 21.7 0.9 0.1 1.0 2.0 0.6 0.2 0.01 =
35-44 433 28.4 1.1 3.6 1.9 6.6 0.6 0.2 0.01 =
60-74 52.6 18.6 1.8 13.3 0.8 15.9 0.8 0.1 0.03 =
80-85 435 9.9 1.8 219 0.3 24.0 0.5 0.1 0 0

Source: The 8" National Oral Health Survey 2016-2017 Thailand®
dmf = decay, missing and filled, RCT = root canal therapy

Note: RCT for permanent teeth and dental crowns were not included.

Ve AINAIUSNNINIAeNYL: aTUATU! Srs1Ausnavinitu U 2024 ndseuamldanlddnewinls? - Teeth Talk Dental Clinic
517ty s1e19aitu 511A1USNNS | AATnTuanssulad Like Dental Clinic HOME - Sudniludsugunth @Wedlval (Dental Clinic
Chiang Mai ) 8#51A1U3MT - 7ia wuvia AddnTuanssy IAUSNMIATINANTINNNENYT MeseUU Digital Dentistry ASUNRT 87191

Asnwmeunal MOS Dental Clinic Fee list - Adfinviumnssa MOS Dental Clinic 5781 - The Orange Dental Clinic, Cost - vty

oty snluiiey Wedlv | Smile32 Dental Clinic ga%utu - Melon dental clinic s1n#tuiten daitula Invisalign Aseuiiuuna

| 9051A15NY1 BRTIAUINTIUANTTU — AATNTNBNTIUANTIL 9RTIANUINNT | AalnYIuRNTIN 108 Aadndniu walug ongien

1S5 s1aeeuity Snwsinity Huanssuiall nSaunsutisy
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Table 2 Percent of people with gingivitis and periodontitis

Age Gingivitis Periodontitis

(years) Gingivitis Sextant/ Periodontitis Sextant/
(%) person (%) person

12 83.0 3.2 0.0 0.0

15 87.2 3.5 0.0 0.0

35-44 86.9 3.6 25.9 0.7

60-74 63.3 2.7 36.3 1.1

80-85 30.0 1.3 16.5 0.6

Source: The 8" National Oral Health Survey 2016-2017 Thailand®

Table 3 Percent of people who needed denture

Age Tooth loss & denture needed (%) People who
(years) Partial Partial Partial Full Full Full Repair  Repair needed
upper lower up &low upper lower up &low upper lower  denture (%)
35-44 8.1 23.1 13.7 0.1 0 0 0.6 0.2 45.8
60-74 9.4 18.4 42.6 2.8 1.7 2.7 25 1.5 81.6
80-85 9.3 10.7 33.7 4.1 7.1 13.1 33 35 84.8

Source: The 8" National Oral Health Survey 2016-2017 Thailand®

Table 4 Cost of treatment in public and private clinic classified by dental service and the relative ratio for the basic

treatment
Dental service Public Private Adjust by the Relative ratio for
(baht/service)  (baht/service)  provider proportion the basic
(average) (average) public:private=60:40  treatment“”
(baht/service)

Sealant 350 400-600 410 1
Filling 1 side CR/GlI 650 600-800 670 1.6
Filling 2 side CR/GI 800 1,200-1,600 1,040 25
Extraction 350-700 1,000-1,800 890 2.2

RCT (primary teeth) 1,100-1,300 1,200-1,400 1,240 3.0
Scaling and prophylaxis for gingivitis 700 800 740 1.8

Tx for periodontitis 850 1000 910 2.2
Partial denture (upper/lower) 2,050 2,500 2230 5.4
Partial denture (upper&lower) 4,100 4,800 4380 10.7
Full denture (upper/lower) 4,000 6,700 5080 12.4
Full denture (upper&lower) 6,400 12,000 8640 21.1

CR = composite resin, Gl = glass ionomer cement, RCT = root canal treatment, Tx =treatment

()
O



\)

21SANSIVEUS:UUAISISIUTY

) 1

719 aUU 1 ansImN-Tuns 2568

)
)

Slethdeyadorazvesiilsaituy lsawionsniay
sausiud dniavnaznsgadedluiisndudedd
Tiutaeuluyivengsingg 1UseRunsIuILYTEENs
AftamnAtulsalutesiin fuandly Table 5
wuin Tud 2560 Saulneifiyvnlsaitugfisnduses
lsunsshwszuna 28.7 d1uau (Aadusesas
45.0 vesaulnetamuaiiogannniuaziniu 3 )
fnulvedifidynlsauiensnauussuna 47.6 &
au faulnefidulsausviudsniavyszana 10 d1u
au uazfinulneifemdndusesddiluiounenls
Useannd 20 auAu

swil care index Tu Table 5 wansliiviudn ngu
win 10-14 Uldsuuinisgaituludndinainnisilse

fluganndigelaeiien O Aaidufosay 49.8 sosaun
Hungudlug) dawituhusludn 35 YlEsunsge
fududndrmanitufitllsailuyiosdige

ANRYIAIINABINITNITTNYINTUANTTURUY
asUdaUsina wansliiiuin ngufasenafinnnusiu
Tums$nwmaiiuanssuunniian Andu 8.9 uaz 10.3
Tunauany 60-79 uaz 80 THUIU aad ity Tunsedingy
1hin 10-14 Hendudnudensnssnviniaiunnssy
toufanAnidu 2.0 WewFouiisuiiud care index
wuiduun ez finnuduiusudsunduiuiuan
QSDTNI Iaglungueny 10-14 U, 15-34 U wag 35-59
¥ fidlen care index Anu 49.8, 47.8 uay 28.8 9v
A1 QSDTNI Antdu 2.0, 2.6 wag 4.6 mudfu

Table 5 Number of people with dental illness, care index and quantitative summative dental treatment needs index

Age Population

(years) (x1,000 Caries Gingivitis  Periodon
persons)* titis
3-4 1,595 829 - -
5-9 3971 2,931 - -
10-14 4,050 1,276 3,362 -
15-34 18,682 7,492 16,291 -
35-59 25,208 10,915 21,906 6,529
60-79 8,867 4,664 5,613 3,219
80+ 1,524 663 457 252
63,897 28,769 47,629 10,000
45.0% 74.5% 15.7%

Number of people with (x1,000 persons)

Care Index (CI) Quantitative

Tooth loss & = filled /dmf Summative Dental
denture need x 100 Treatment Needs Index
(QSDTNI)
= 32 57
- 4.4 6.7
- 49.8 2.0
= 47.8 2.6
11,545 28.8 4.6
7,235 5.0 8.9
1,292 1.3 10.3
20,072
31.4%

Source: * official statistics registration systems, The Bureau of Registration Administration (BORA), Ministry of Interior™®
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Table 6 Estimation of treatment cost for dental illness including dental decay, gingivitis, periodontitis and denture need

Age (years)

Decay Gingivitis

3-4 3,572.8 0.0
5-9 12,802.5 0.0
10-14 1,542.6 1,598.4
15-34 11,562.3 8,064.5
35-59 15,601.2 11,1924
60-79 5911.6 2,952.6
80+ 669.0 244.3
Total 51,662.1 24,052.2

Table 6 wansdayanisuszananisAlddnely
n1sshwlsailug Tsawdandniau lsausviudsniay
wazlunislafluiiounanlaannisagideduy wuid
Aldgeanuelunissnuvlseludesiindinaniie
156,925.1 &1uu waznwuin nslaiuiieufiduan
naldiemsldituiunonldgumanafiniiauin
UNdIUULaE/30a19 uaznstoniluiioy 1unis
Snwmaiunnssuida-ldarsnniigade 64,034.1
auum mumea ginelunisihulsaiiug Useneu
migaIuvasAsnwlsaTluLYy AulaenIzAgaily
1 A ANgaTll 2 AU wazAnauiiy diumsnulsn
fluthusy funmanizagaiiu 1 fu ageitu 2
fu saeufiuwazar¥nusniiudug uswoudu
51,662.1 11U LIAWRBNSNIEUALIMLATZATYA
futhaneradin 1 adwieau iusauiu 24,052.2
AUV wazlsAUSTuRSNIEauAIUIMENIZAITNY
TsaUSiusdniay 1 adsoau Wusunuty 17,176.8
AUV

31snd

MMSANIUTEUINSANFIENITTNINIIUANTTU
(cost of dental illness) vasUsemelngasailidunis

Estimated cost for dental illness (million baht)

Periodontitis Denture need Total
0.0 0.0 3,143.9
0.0 0.0 12,798.3
0.0 0.0 3,141.0
0.0 0.0 19,626.8
10,705.0 32,624.2 70,122.8
5917.0 25,965.1 40,746.3
554.7 5,444.8 6,912.8
17,176.8 64,034.1 156,925.1
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Personal Factors Related to Hip Bone Density and Osteoporosis Prediction

Artist Suebpanich
clio_accord@hotmail.com
Chum Phae Hospital, Khon Kaen Province

Abstract

Osteoporosis represents a significant health concern among the elderly population globally,
including Thailand, particularly among high-risk groups with personal and behavioral factors influencing
bone mineral density (BMD). This investigation aimed to examine the associations between personal
factors, such as gender, age, body mass index (BMI), and chronic diseases, and hip bone density (BMD),
as well as to develop a predictive model for osteoporosis in individuals aged 50 years and older. This
cross-sectional descriptive study utilized medical record data from 611 patients who underwent BMD
testing (dual-energy X-ray absorptiometry: DXA) between 2021 and 2023. Statistical analyses, including
Pearson correlation, chi-square, multiple regression analysis, and multiple logistic regression, were
employed to examine associations. Logistic regression was utilized to predict osteoporosis risk. Significant
factors associated with osteoporosis were identified, including female gender (OR = 5.605, 95% Cl:
3.22-9.75, p < 0.001), advanced age (71-80 years: OR = 7.867, 95% Cl: 3.95-15.67, p < 0.001; > 80 years:
OR = 8.604, 95% Cl: 3.69-20.08, p < 0.001), lower BMI (OR = 4.680, 95% ClI: 1.86-11.77, p = 0.001),
smoking (OR = 4.202, 95% Cl: 1.17-15.13, p = 0.028), alcohol drinking (OR = 3.593, 95% Cl: 1.48-8.70, p
= 0.005), and chronic kidney disease (CKD) (OR = 7.046, 95% Cl: 1.72-28.87, p = 0.007). Multiple logistic
regression suggested the optimal model fit for osteoporosis and osteopenia: OST = -2.989 + 1.688
(Gender) + 1.920 (CKD) + 1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI). Individuals exhibiting these risk
factors demonstrated a 28.9% probability of developing osteoporosis. The prevention of osteoporosis
remains a challenge within Thailand’s healthcare system, particularly among the expanding elderly
population. This study elucidates the significant associations of personal factors-such as gender, age,
BMI, CKD, smoking, and alcohol consumption-with osteoporosis. The developed predictive equation can
inform risk screening tools to support clinical decision-making and early prevention strategies. The
integration of BMD screening into primary healthcare systems could effectively reduce osteoporosis

incidence among high-risk groups.

Keywords: bone mineral density (BMD), osteoporosis, personal factor, prediction
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lalasudu (missing data) lunisAnwiiiswhnsuiy
YUINFIDYIN (attrition rate) Souaz 20 MNVUINA

feg1anaunle inlivunadlag19UeuITel
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dedmnaudyintu 611 118 Wnadenngusedn
A1y stratified random sampling AIBLNABIY-REY
TnpAuudnduaune laun wawie 102 AY Lag
WNAEYS 509 AU nnthudnThsrausyssiussens
VNALLATLUIALLNA Lﬁaﬁﬂmdm&”gaﬂwé”mmiw
lvgumuduifvue a1eaeuANgRdedile
Tléngusognesy 611 ufiliduazasuiau
nsifensidvinisudsnguiegiadu 2
A9 training dataset Soway 90 Waz testing dataset
Yovar 10 Wiolinisasalumaruneaninsayiune
Iapgnauiugn Jasiunisiin overfitting waganunse
thluldnuiudeyalmilfedsgniosuazindoto

\nsesileltlunside fio uuumusmdeyaan
nyszilsugtheuazsyuugudeyalunauiamesves
Tsswenunagaun 1 2 dru leun dwd 1 Jadesiy
yARa Usenaudae ina 01g 1t drugs Msguyv
nsfuueanesed uaglsauszsn Tdun diabetes
mellitus, hypertension, cardiovascular disease,
chronic obstructive pulmonary disease (COPD),
congestive heart failure, chronic kidney disease,
hyperthyroidism wagdudl 2 #an15m33a BMD 7
nszgnazlnn wenidu nguund (BMD wnndn -1),
osteopenia (BMD 581314 -1 £9 -2.5) ULagngqunszan
WU osteoporosis (BMD weenin -2.5)

Central and noncentral distributions  Protocol of power analyses

critical z =-1.959%96

-

Test family Statistical test

Z tests v Logistic regression

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size W

Input Parameters

Cutput Parameters

Tail(s) Two e Critical z -1.9599640
Determine == Odds ratio 03136917 Total sample size 509
PriY=1[X=1) HO 01514 Actual power 0.8000592

o err prob 0.05

Power (1-§ err prob) 0.8

R? ather X 0.4

¥ distribution Binomial e

X parm 0.5

Figure 1 A priori sample size determination for logistic regression
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Wnieteyanyseideu

2. iususndeyannnysudeudidnvseiind
VOILTINYTUTAYLUN

3. Fondeyaiidesnisanlusunsuliuinig
(HosXP) iilefadeyadauynnavesithelsanszgnngy
f3unssnw o Tsmeruaguun s21i1e 1 ungam
2564 - 31 furem 2566 Taglifide uana vineiay
UasUszanmu weslnsiwd uasiioguesitheiagiili
annsaszyimnurasithels wavdseanlusuuuuves
spreadsheet

4. N TaYaNINITIADUANNYNA DY kaztly
AATIEsiely

nsaasendaya  Wlusunsuiinsgyinieaia
Jamovi version 2.4 i

1. Yeyaladudiuynnaranguiiogns sz

aa a

AIBADATINTINUN (descriptive statistics) lawn
Al fosar Aade drudosuuunasgiu Men
sfsug1u waz interquartile range lunsdififeyaiinig
wankaswuuliung

2. Mmameanuduiusseninladediuyananiu
HAN1991579 BMD AAaTzilawais Pearson correla-
tion, chi-square, multiple regression analysis L&
multiple logistic regression

3. MSYULNNMITNTLANNTUIINELNS logistic
regression Inen1suLEUe confusion matrix, sensi-
tivity, specificity, positive and negative predictive
value W8g accuracy

ANTHIUNITNANTAUIAINAULATTUNITIIYSTIY
n1539elunywd

nsAnwluNsITaLazlasuUNToUiRLA

ALLUNITIINANLNTTUNITITEETIUN IV ULy
Tsanenunayuun vl HE671001

wanIsANuI

Jovadiuunna

[ I
aa U

nsfniifingudnegwiedu 611 ey Wune
wijasevay 83.3 agegluyie 61-70 Useway 39.8
WAz ¥4 71-80 USeway 37.2 lnellAdseguvetons
71 70 U Toedlenmelnddivils (Q1) winiu 66 U uaz
Aenolnddfiany (Q3) wirdu 76

suguaw wud Audeduilinanie (BMI) oy
7l 23.83 + 436 nn./u’ finnazdufesay 3535 1
minunfsesas 32.57 LLazmwﬁmﬁfﬂsﬁ"wﬂdwmmgm
Yoway 10.31 Ansvinuvesla (eGFR) lagagi
86.30 + 21.93 ua./u71/1.73 1. IageRamiliweangy
Magadlen eGFR aglusysuuni

waAnssuguAIm wuin Sguyvidtenas 3.8 uas
fuueanesedienay 6.6

TsaUsgddfinunniigadeninudulaiings
AadpLaz 36.0 J9IAMNABIUIMUIBYAY 15.9 L3A
slanadensesas 6.2 lsaUangaiuFesa (COPD)
Yowar 3.4 fUreiiaeiinnyileduivaiiosay 3.8
Tsala3ess (CKD) $evay 3.3 warlnsosdidufiv
Joeaz 2.6

fuAMLVLILLLYBINTEQN (BMD) fid1iady
-1.28 = 1.28 lnenuinieway 43.4 fiA1 BMD aglu
szAuUnd 1n1nsegnuIe (BMD 9g5ening -1 uag
-2.5) Segay 38.3 Wavn1IensEannIu (BMD tUaenin
-2.5) Seuay 18.3

AMNFNRUSsEninedadediruyanafiunanis
%923 bone mineral density (BMD) ¢4 Table 1
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Table 1 The correlation between personal factors and BMD

Factors Total Osteopenia & osteoporosis Normal p-Value
N 611 346 265
Gender (n, %) < 0.001™
Male 102 (16.69) 37 (10.69) 65 (24.53)
Female 509 (83.31) 309 (89.31) 200 (75.47)
Age years (n, %) < 0.001™
51-60 64 (10.47) 20 (5.78) 44 (16.60)
61-70 243 (39.77) 111 (32.08) 132 (49.81)
71-80 227 (37.15) 158 (45.66) 69 (26.04)
more than 80 77 (12.60) 57 (16.47) 20 (7.55)
Age, median [Q1, Q3] 70 (66, 76] 73 (68, 78] 68 [64, 73] $< 0.001™
BMI group (n, %) < 0.001"
Underweight 63 (10.31) 56 (16.18) 7 (2.64)
Normal weight 199 (32.57) 131 (37.86) 68 (25.66)
Overweight 133 (21.77) 69 (19.94) 64 (24.15)
Obesity 216 (35.35) 90 (26.01) 126 (47.55)
BMI (kg/m?) 23.83 + 4.36 22.73 + 4.42 25.25 + 3.86 $<0.001"
eGFR Group (n, %) 10,002
State 1 306 (50.08) 153 (44.22) 153 (57.74)
State 2 228 (37.32) 135 (39.02) 93 (35.09)
State 3a 45 (7.36) 33 (9.54) 12 (4.53)
State 3b 21 (3.44) 16 (4.62) 5(1.89)
State 4 & 5 11 (1.80) 9 (2.60) 2(0.75)
eGFR (mean + SD) 86.30 + 21.93 83.34 + 23.54 90.17 + 19.00 $<0.001™
Smoking (n, %) 0,010
No 588 (96.24) 327 (94.51) 261 (98.49)
Yes 23 (3.76) 19 (5.49) 4(1.51)
Alcohol (n, %) 70.006™
No 571 (93.45) 315 (91.04) 256 (96.60)
Yes 40 (6.55) 31 (8.96) 9 (3.40)
DM (n, %) f0.077
No 514 (84.12) 299 (86.42) 215 (81.13)
Yes 97 (15.88) 47 (13.58) 50 (18.87)
HT (n, %) f0.561
No 391 (63.99) 218 (63.01) 173 (65.28)
Yes 220 (36.01) 128 (36.99) 92 (34.72)
CVD (n, %) 70.402
No 573 (93.78) 322 (93.06) 251 (94.72)
Yes 38 (6.22) 24 (6.94) 14 (5.28)
COPD (n, %) 70.961
No 590 (96.56) 334 (96.53) 256 (96.60)
Yes 21 (3.44) 12 (3.47) 9 (3.40)
CHF (n, %) 10.397
No 588 (96.24) 331 (95.66) 257 (96.98)
Yes 23 (3.76) 15 (4.34) 8(3.02)
CKD (n, %) %0.009™
No 591 (96.73) 329 (95.09) 262 (98.87)
Yes 20 (3.27) 17 (4.91) 3(1.13)
HTH (n, %) £20.001™
No 595 (97.38) 330 (95.38) 265 (100.00)
Yes 16 (2.62) 16 (4.62) 0 (0.00)

* p - value < 0.05, ** p - value < 0.01, = chi-square, ¥ = Fisher’s exact, § = pearson’s product moment correlation coefficient
CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease, CVD = cardiovascular disease,
DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism, Q = quartile
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ANUFuTuEsEnIndadediuynnatasnanis
M3I9ANUNUIYUVBINTEAN (BMD) Tungusiedis
WU LA (p < 0.001) 818 (p < 0.001) BMI (p <
0.001) F1 eGFR (p < 0.001) M3gUY¥3 (p = 0.010)

N3ANLANDIA (p = 0.006) NIzlnToYAYINIULAY
(p < 0.001) wazlsalaFoss (o = 0.009) HAIUENRUS
funnensegnnuegilleddanieada (Table 1)

Table 2 The correlation between personal factors and BMD using multiple regression analysis

Factors B SE Beta
(Constant) 1.040 0.493

Age -0.043 0.006 -0.276
Gender -0.968 0.115 -0.283
BMI 0.079 0.010 0.270
HTH -1.148 0.271 -0.144
CKD -0.901 0.240 -0.126
eGFR -0.164 0.051 -0.114
Drinking -0.559 0.173 -0.108
Smoking -0.487 0.226 -0.073
DM 0.255 0.119 0.073

R? = 0.339, adjusted R = 0.329, standard error of the estimate = 1.0457

: p - value <0.05, - p - value < 0.01

T p-Value Tolerance VIF

2.110 0.035"

7726 <0.001" 0.861 1.161
-8.386 <0.001" 0.966 1.035
7.858 <0.001" 0.931 1.074
-4.231 <0.001" 0.954 1.048
-3.758 <0.001" 0.983 1.017
-3.230 0.001" 0.888 1.127
-3.229 0.001" 0.976 1.025
-2.154 0.032" 0.967 1.034
2.149 0.032" 0.953 1.049

BMI = body mass index, CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease,
CVD = cardiovascular disease, DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism

NTIATIZYAE multiple regression analysis
ilovnauduiusszninsaddiuyanatunanis
ATIVANUNUILUUYBINTEAN (BMD) WU 018 (B =
-0.043, p < 0.001) ket (B = -0.968, p < 0.001) ]
11818 (B = 0.079, p < 0.001) msthemelsalnsesn
(HTH) (B = -1.148, p < 0.001) n3thedelsalniess

(CKD) (B = -0.901, p < 0.001) A1 eGFR (B = -0.164,
p = 0.001) NsANKkeANDEad (B = -0.559, p = 0.001)
M3EUYYEE (B = -0.487, p = 0.032) TsALunvan (DM)
B = 0.255, p = 0.032) IAuduRUsiUNIZNTEAN

o w

wiuegelitedAyneana (Table 2)
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Table 3 The correlation between personal factors and BMD by multiple logistic regression

Factors Simple logistic regression analysis Multiple logistic regression analysis
OR 95% ClI p-value OR 95% ClI p-value

Gender

Male 1.000 1.000

Female 2714 1.75-4.22 <0.001" 5.605 3.22-9.75 <0.001""
Age (years)

51-60 1.000 Ref 1.000

61-70 1.850 1.03-3.32 0.040" 2.529 1.30-4.92 0.006"

71-80 5.038 2.779.17 <0.001™ 7.867 3.95-15.67 <0.001""

> 81 6.270 3.01-13.06 <0.001™" 8.604 3.69-20.08 <0.001"
BMI group (kg/m2)

Underweight 4.153 1.80-9.61 0.001" 4.680 1.86-11.77 0.001™

Normal weight 1.000 Ref 1.000

Overweight 0.560 0.36-0.88 0.011" 0.524 0.32-0.87 0.013"

Obesity 0.371 0.25-0.55 <0.001" 0.324 0.21-0.51 <0.001""
eGFR group

State 1 1.000 Ref

State 2 1.452 1.03-2.05 0.035"

State 3a 2.750 1.37-5.53 0.004™

State 3b 3.200 1.14-8.95 0.027"

State 4 &5 4.500 0.96-21.17 0.057
Smoking

No 1.000 Ref 1.000 Ref

Yes 3.791 1.13-11.28 0.017" 4.202 1.17-15.13 0.028"
Alcohol

No 1.000 Ref 1.000 Ref

Yes 2.799 1.31-5.98 0.008™ 3.593 1.48-8.70 0.005"
DM

No 1.000 Ref

Yes 0.676 0.44-1.04 0.078
HT

No 1.000 Ref

Yes 1.104 0.79-1.54 0.561
VD

No 1.000 Ref

Yes 1.336 0.68-2.64 0.403
COPD

No 1.000 Ref

Yes 1.022 0.42-2.46 0.961
CHF

No 1.000 Ref

Yes 1.456 0.61-3.49 0.399
CKD

No 1.000 Ref 1.000 Ref

Yes 4.513 1.31-15.56 0.017" 7.046 1.72-28.87 0.007""
HTH

No 1.000 Ref

Yes 1.245 0.58-2.57 0.998

*p - value < 0.05, ** p - value < 0.01
BMI = body mass index, CHF = congestive heart failure, CKD = chronic kidney disease, COPD = chronic obstructive pulmonary disease,
CVD = cardiovascular disease, DM = diabetes, eGFR = estimated glomerular infiltration rate, HT = hypertension, HTH= hyperthyroidism
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n1smANuduius sendetadediuyanadiy
Aznsegnnulagldn1siesieyt multiple logistic
regression WU e (OR = 5.605, 95% Cl: 3.22-
9.75, p < 0.001) @1¢) 71-80 U (OR = 7.867, 95% Cl:
3.95-15.67, p < 0.001) ngu@1ea1nn31 80 U (OR =
8.604, 95% Cl: 3.69-20.08, p < 0.001) LaynauTi]
dandnsnninnest (underweight) (OR = 4.680, 95%
Cl: 1.86-11.77, p = 0.001) fAsidedlunisiinnne
N3ENNTUEINTY Efiguyms (OR = 4.202, 95% Cl:
1.17-15.13, p = 0.028) uazgfiiuusanesed (OR =
3.593,95% Cl: 1.48-8.70, p = 0.005) fiillsnlniEoss
(OR = 7.046, 95% Cl: 1.72-28.87, p = 0.007) §A4
Fowonisinnmznszgnnsugsduegadideddn
FsilA eGFR fanuduiusiunisfinniensegnngy
dlotnszeisng simple logistic regression laglany
lungu state 3a OR = 2.750 (95% Cl: 1.37-5.53, p =
0.004) LagNgy state 3b OR = 3.200 (95% Cl: 1.14-
8.95, p = 0.027) (Table 3)

NISAUNENI:NS:QNWSU

N13ANYINITYIIUIENNIENTEANNTY ULUINGY
megreandu 2 nau Ae Yadeyaiseus (training
dataset) oar 90 91U 550 AU LaryntoyanAFaY
(testing dataset) Soway 10 912U 61 AU lnadasiy
nsnszevesiladvdiuyanalusisaoanduiinnalng
WAgai

Tngyedayasews (training dataset) Tasa
fauunensal Ineld logistic regression WUV enter,
forward Way backward iilerU3euLitsunadwsilldan
wiagisdeilinmsaeiuuannsaiungldogng
usiuen, Uoenu overfitting, wavanunsarlulgauiu
foyalmildosagniosuasindetio ndsmnduldyn
Joyanaaeu (testing dataset) InALYNADI UALNNT
dan1sfiuanuliaunavestayaresiuungInsal
(Figure 2)

Sample Group (n = 611)

|

Training Dataset (n = 550)

Logistic regression

l

Testing Dataset (n = 61)

l

Enter Forward

Backward

Compare performance

Accuracy | Balanced Accuracy

|

Fit Model

Figure 2 Handling of samples for training and testing predictive model
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Table 4 Predictive performance of logistic regression model on training data

Factors Enter Forward Backward

p Exp () p-value B Exp (f)  p-value p Exp (B)  p-value
Constant -2.989 0.050 0.283 3014 0.049 0.009" -3.014 0.049 0.009"
Gender 1.688 5.411 <0.001™ 1.65 5206 <0001 1.65 5206 <0001
Age 0.084 1.087 <0001  0.084 1.087  <0.001"
CKD 1.920 6.824 0.014" 1.806 6.088 0.017" 1.806 6.088 0.017"
Smoking 1.515 4.550 0.038" 1.655 5.232 0.026" 1.655 5.232 0.026"
Drinking 1.331 3.784 0.006" 1333 3792 0.005" 1.333 3.792 0.005"
BMI -0.192 0.826 <0001™  -0177 0838  <0.001" -0.177 0838  <0.001"

"p-value < 0.05, " p - value < 0.01

Lﬁaami’]zﬁéj’;a logistic regression 7% enter
wut Hadvdruyana Wud me madulsala@ess
sgUYva M3shuueanesed uazsuilnanieiinm
duiusegralifvdAgynsadifdunisiinniznseen
g feil fudailoniadu 5411 whwounae (i
flsalnSeseilonaiu 6.824 wihesdiliflsala
H7guymd (smoking) Lagfuueaneged (drinking)
flonaidu 4.550 wi1 waz 3.784 wirvesiiligy
yviuarlifuuoanesed futnams (BMD figeud
awdiiusiulemanianadumsiinaniznszgnmgy
(Table 4) ngthundeuaumsviunen1ien NNy
(osteoporosis + osteopenia) el

OST = -2.989 + 1.688 (Gender) + 1.920 (CKD)
+ 1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI)
(Table 4)

dmIUNITIATIENAETS forward wae back-
ward linadndindouiu Inenudn e o1y msdulsa
93031 n13guyv nshuneanosed uardviinanie
Hanuduiuseg 1sltudRyIsERAnuAITIAnNIY
nIzANNIU Aseasden Ao Audsilenmadu 5.206
whaeswame ongiindy 10 Yilenadudfindy
1.087 wh fiiflsalnFesedlonmaiiu 6.088 wiwes
qitlsifsnle ffilguyvd (smoking) uazAuueanesod
(drinking) Hlomadu 5.232 Wi uag 3.792 Wiwes
iliiguunsuagliifiuueanesedaudifu dviluna
e (BMI) igetuiinmduiusiuleniafianadlunis
Annniznszgnngu Tnethundeuaunisléded

OST = -3.014 + 1.65 (Gender) + 0.084 (Age)
1 1.806 (CKD) + 1.655 (Smoking) + 1.333 (Drinking)
-0.177 (BMI) (Table 4)
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Table 5 Confusion metrics of logistic regression model (enter method) for training and testing datasets

Actual class Training dataset

OST Normal
Osteoporosis 240 68 240
(240+68)
Normal 84 158 158
(158+84)

Accuracy

Balanced accuracy

Sensitivity

Specificity

Positive predictive value (PPV)

Negative predictive value (NPV)

Testing dataset

Accuracy (%) OST Normal Accuracy (%)
18
=779 18 =783
(18+5)
36
=653 2 36 =947
(36+2)
724 88.5
71.6 86.5
77.9 78.3
65.3 94.7
74.1 90.0
69.9 87.8

-2LL 585.704, AIC 597.704, Cox & Snell R square 0.264, Nagelkerke R square 0.354

lugadayaiseusiluy 35 enter anunsavinung
amenszanniuldeggnaesiosas 72.4 Lara1unse
dansiuanuliaunalasesas 71.6 wagluyadeya

NAADUANNTAYIIUNIEN TN TEANNTULARE19QNABY
Joway 88.5 wavaru1sndnnisiuauliaugale
Sowaz 86.5 (Table 5)

Table 6 Comparison of the suitability of predictive models

Logistic regression -2LL AIC Cox & Snell Nagelkerke
R square R square
Enter 585.704 597.704 0.264 0.354
Forward 593.123 607.123 0.254 0.341
Backward 593.123 607.123 0.254 0.341

Wivuitsusuuuiiiam 3 35 wuiis enter
Tinadnsainngalunivesanumed ilaaanie -2LL
uay AIC sndign (-2LL = 585.704, AIC = 597.704)
avvlouinduuuaunsnesuletayalanuazasaunay
Yadortanun sruiaiiauidetiogign Liesan
aunsnesuIBANLULUTUTIuvestoyaldnniian Tne
A1 Cox & Snell R square iy 0.264 Wag Nagelk-
erke R square Wiy 0.354 (Table 6) waz3s enter
frnnideiiegeiian Tnsanunsanensalliusiue

'
a

fanluyatoyanageu (Sovaz 88.5) Bnvtedsanunn
dIansiuauldaunavesdeyalauin (Sevay 86.5)
902135 backward elimination usfagiauninde
felnafusiu (Fosay 86.9) udnansnuaiesle
tepninantey (5evaz 84.3) lunemseiudiy 33
forward selection fimmasinauslunisneinsallu
ﬁmsﬁagaﬁgaaaq WAL U LAY ANALAA LAY
sudaliigainisdu (Gewas 72.1 uavievay 68.2

ANANU Table 7)
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Table 7 Comparison of the reliability of predictive models

Losgistic regression

Training dataset

Testing dataset

Accuracy Balanced accuracy Accuracy Balanced accuracy
Enter (%) 779 65.3 88.5 86.5
Forward (%) 72.2 714 72.1 68.2
Backward (%) 72.2 71.4 86.9 84.3

31NN1INAADULAZLUTBUNITATIIFIUUUNTT
WeINIAINNS 3 35 ITeleidennisasnesdiauuuain

Table 8 The probability of developing osteoporosis

Factors

Gender
CKD
Smoking
Drinking
BMI
Probability

7 enter NHANUWINZALLATANNLIT DD DA
Tlunsdnannunhasduisuianznszgnngu

OST Normal

1 0

1 0

1 0

1 0
22.73 25.25
0.289 0.00039

T OST = -2.989+1.688 (Gender)+1.920 (CKD)+1.515 (Smoking)+1.331 (Drinking)-0.192 (BMI)

NNIINAFOULAZLUTIULTBUNITAT AL UL
nswennsaiIniie 3 38 §Adeldidennisadeiuuy
91138 enter MmuwanzaukazasTofiogan
Tnglgaunng

OST = -2.989 + 1.688 (Gender) + 1.920 (CKD) +
1.515 (Smoking) + 1.331 (Drinking) — 0.192 (BMI)

FuuuTifmutuans enter Ussnousae 5
Hade loun e n1stedelsalaFess nsguyv
nMsfuueanegeduaziviulante Jeflauduiug
pgildudAgmeanfnunsinnznsEanNTY Al
seazdunfe andumnands (gender = 1) agillena
Anamgnszgrmsuiiintu flhefiflsalnEoss (CKD =

1) 9¥AUASIERU NTAUYNS (smoking = 1) uae
A ¢ L. a a
AuweANeges (drinking = 1) lidleniainn1znszgN
WU wagHdl BMI tesanuidsdlunisiinniznsegn
NIUILEIUY

d‘ o e aa o

WlothduuuanTs enter inltluniseuinaiy
Il @ a I oaa
Wasidunasifinnnenseanngu lunduiiiniznsean
WiukaznauUnF wul Riidateidessanaiiiaaiy
Wrazilulunisiinnnegnsegnugulssunasosas
28.9 A1 probability ATUINAINFNNTT

P(y=1) = ———
1 + eLogir

o v yvaly 1 o A A A
s[,ucl/]’]ﬁﬁﬁﬂﬂu%qll QWIM@J%Q"\]UL&UQL‘Via']u’ﬂgllﬂqul
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unzdulunmsiinnnenszgnuusn (fevaz 0.04)
(Table 8)

PR RNV ERIRH(Y

1nnsAnE WU Jadeduyanaiiinam
duiusiunTznssgnngu lown inevs (OR = 5.605,
95% Cl: 3.22-9.75, p < 0.001) fiANandnslunisiin
AMENIEANNUANIINATY woziilaangfudu M
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Abstract

This survey research aimed to examine knowledge and understanding of position structure and
career paths among physical therapists in public hospitals under the Ministry of Public Health, Thailand,;
to study relationships between personal factors and levels of knowledge and understanding; and to
identify barriers to career advancement. Data were collected using an online questionnaire from 534
physical therapists, selected through stratified random sampling by region and hospital size. Results
showed moderate levels of knowledge and understanding in both position structure and career paths
(mean 3.12 + 0.78 out of full score 5) and academic work production (mean 2.83 + 0.84). Correlation
analysis revealed significant but very low relationships between work experience and understanding of
position qualifications and career paths (r, = -0.0991, p < 0.05), and between current position and
understanding of academic writing (r, = 0.0867, p < 0.05). Major barriers identified included organizational
structure and management systems, workload and time management, and knowledge and skills in
academic work production. These findings can serve as foundational data for developing robust support
systems, adjusting workload balance, and enhancing academic skills to promote sustainable career
advancement in physical therapy profession.

Keywords: career path, sovernment officer, health ministry, professional development
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Abstract

Thailand is facing air pollution problems from particulate matter of diameter less than 2.5 micron or
PM,s exceeding standard levels every year. Particularly Nakhon Phanom province of Health Region 8 has
been significantly affected. This study aimed to evaluate the PM,; surveillance system in Nakhon Phanom
both qualitatively and quantitatively to develop policies and operational guidelines and to serve as a case
study for Health Region 8. This research employed a mixed-method approach by conducting in-depth
interviews with 11 public health officials and stakeholders and reviewing 508 medical records of patients
suspected of PM,s-related diseases at Nakhon Phanom Hospital between October 1, 2020 and March 31,
2023. The qualitative analysis revealed a high level of acceptance of the surveillance system, primarily due
to growing public concern regarding the health impacts of air pollution. The system was found to be
relatively simple and flexible in implementation. The quantitative results showed that out of 485 medical
records, 442 matched the reporting definitions according to the ICD-10 (International Classification of Disease
10" revision) criteria, and 355 matched the disease definitions. The system demonstrated high coverage
(90.7%), indicating that a substantial proportion of potential cases were included in the surveillance
data. However, the positive predictive value was moderate (72.9%), suggesting that while the system is
generally accurate, there is room for improvement in differentiating between diseases directly attributable
to PM,; exposure and other factors. Additionally, no clear correlation was found between PM, 5 levels and
the number of reported patients. The absence of clear diagnostic criteria for diseases related to PM, s ex-
posure adversely impacts data accuracy and consistency. In conclusion, the PM, s surveillance system in
Nakhon Phanom province was functioning satisfactorily, with high coverage and reasonable data
accuracy. However, the study highlights the need to improve the diagnostic criteria for PM, s-related
diseases and the development of learning machine artificial intelligence for coding Z58.1. Furthermore,
refinements to the surveillance system would better support the development of evidence-based policies
aimed at mitigating the health impacts of air pollution.

Keywords: PM,s, ICD-10, surveillance system, evaluation, Nakhon Phanom province
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