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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.

Disclaimer

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« The articles must be original and must not be published nor submitted for publication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.
google.com/drive/folders/19ESSXM5fMVzwx1 ol73XNo_aTdeS7jzW
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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.

7. Do not apply Al (artificial intelligence) in assessing an article assigned, and notify the editorial

team if undeclared Al trace is found in the article.
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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 process
of the research production.

6. Identify 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.

11. Declare Al usage, informing where, how and what was used, at the last paragraph of the article

before Acknowledgement.

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.

Artificial intelligence (Al) usage

1. An Al tool cannot be identified as a co-author.

2. Declare Al usage at the last paragraph of the article before Acknowledgement.

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.
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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
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
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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 aTdeST7jzW.

The article should not exceed 20 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
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 Information searching

2.7 Content

2.8 Critique

2.9 Conclusion

2.10 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.

2.11 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.
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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
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_aTdeS7jz\W.

The article should not exceed 10 A4 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.
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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, single spacing. It must be without file protection because the reviewer may want
to give his/her comments by using track changes or add Comment.

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: * + £ § #9.

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
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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.

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, figures 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

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: * + £ § #9.

« 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, srouping 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-
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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
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 nam

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.

()
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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”.

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 participants
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 symptoms:
a case report and review of literature. J Med Assoc Thai 2011;94 Suppl 1:5264-8.
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12.2 Book, text book or report

10. Ringsven MK, Bond D. Gerontology and leadership skills for nurses. 2™ ed. Albany (NY): Delmar
Publishers; 1996.

11. National Statistical Office. The 2011 survey on conditions of society and culture. Bangkok:
Ministry 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 last name
and abbreviation of the editor’s first 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.
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In case of an e-book

21. Irfan A. Protocols for predictable aesthetic dental restorations [internet]. Oxford: Blackwell Munks-
gaard; 2006 [cited 2009 May 21]. Available from Netlibrary: http://cclsw2.vcc.ca: 2048/ ogin?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 strugsle for life [internet]. London: John Murry; 1859. Chapter 5, Laws of Variation. [cited
2010 Apr 22]. Available from: http://www.talkorigins.org/fags/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 last name
and abbreviation of the editor’s first 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, Piemme 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.
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27. Eamudomkarn C. Development of urinary antibody-based diagnosis using Strongyloides ratti as
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 DOl number

35. Degenhardt L, Bohnert KM, Anthony C. Assessment of cocaine and other drug dependence in the
general population: ‘gated’ vs. ‘ungated” approaches. Drug Alcohol Depend [internet]. 2008 Mar [cited
2010 Apr 15];93(3):227-232. Available from: http://www.ncbi.nlm.nih.cov/pmc/articles/ PMC2756072/.
doi: 10.1016/j.drugalcdep.2007.09.024.
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Electronic file without DOI number

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/
rm/ 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 aTdeS7jzZW

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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Abstract

The decentralization of sub-district health promoting hospitals (SHPHs) to local administrative
organizations (LAOs) represents more than an administrative shift—it constitutes a complex transformation
in institutional relationships, leadership roles, and communication systems. This study aimed to explore how
relationship management and facilitative leadership communication contributed to effective public health
service delivery during this transitional period. It focused on understanding the dynamics of trust,
meaning-making, and organizational aligcnment across key actors involved in the transfer process. The research
employed a qualitative approach combining document analysis, in-depth interviews with frontline
practitioners, and focus group discussions with communications, leadership, and public health experts. Data
were collected from case studies of pioneered provinces that had undergone or were preparing for decen-
tralization process. The analysis followed the frameworks of facilitative leadership, systems theory of
communication, and social capital theory. Findings revealed that successful decentralization depended not
only on structural readiness but also the cultivation of trust, open dialogue, and cross-institutional
meaning-making. Leaders who engaged with stakeholders through deep listening, transparent communication,
and inclusive decision-making reduced institutional anxiety and fostered collaborative commitment. The
study proposes a three-phased relational model: (1) preparation marked by open-mindedness toward change,
(2) transfer characterized by co-creation of shared goals, and (3) post-transfer rooted in mutual trust and
sustained collaboration. The study also recommends integrating communication architecture, change-agent
development, and participatory relationship-building into the national decentralization strategy. These
elements should be viewed not as supplementary, but as central to sustainable and context-sensitive
primary healthcare reform. However, the findings and recommendations from this research are based on
the analysis and synthesis of case studies specific to a particular area. Recommendation from this study can
be used as a basis for future studies to cover a wider area and context.

Keywords: communication in health system, relationship management, leadership, healthcare
decentralization, sub-district health promoting hospital
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Abstract

The transfer of sub-district health promoting hospitals (SHPHs) to provincial administrative
organizations (PAOs) is a major decentralization policy in Thailand that may affect the continuity of
home- and community-based palliative care services. This qualitative study aimed to examine the con-
tinuity of service delivery systems and factors influencing palliative home care following the transfer of
SHPHs in Phitsanulok province. The study applied a framework based on four key pillars of the service
system: health workforce, health information systems, medical supplies and equipment, and community
participation. The study was conducted within secondary- and tertiary-care service networks in Phitsanulok.
Participants included 20 informants selected purposively among healthcare providers, family caregivers,
and stakeholders involved in community palliative care. Data were collected through in-depth interviews
and meeting observations. Content analysis was employed, and data credibility was ensured through
triangulation. The findings revealed that continuity of home-based palliative care services was maintained
despite changes in administrative governance. Patients and families generally did not perceive differences
in service providers after the transfer. Continuity of care was evidenced in four major dimensions. 1)
Workforce: home visits and care coordination continued, although nursing workload remained a significant
challenge. 2) Health information systems: effective referral processes and inter-facility data linkage
were essential for seamless continuity of care. 3) Medical supplies and equipment: access to morphine
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and high-cost medical equipment remained limited in some areas. 4) Community participation: village

health volunteers played a crucial role in screening, follow-up, and coordinating community-based care.

In conclusion, sustaining continuity of palliative care services following the transfer of SHPHs requires

strengthening workforce management, integrated health information systems, medical resource support,

and community participation mechanisms. These factors are essential for developing a seamless and

sustainable local health service system.

Keywords: home-based palliative care, continuity of care, health system decentralization, primary

care, local government
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fithu (home service) simunlnsanfoundioindumsziiesd 60
Wy 1iiuns3 @ew.) iedeslasnsiauszring swan./
aou. waglsamenua lumsquadtie 6 naudviang wu guae
Aoutes 153033 wawtaednim Kuszuu buddy care

wmgsimtfingsudeyawinty Jdulngazdu

NeUIBYUBUNSURRYEUAINILD Waswdunisds
TayalinnauluiiuvuenseuniIty Fesumnunng

[ [l
o A

Usgdiiuintume “ynaudaaisouszuuln gou.

Uni dnusentelsign usiasdoyanad ewiusin uis
ﬁ 14 :/j o

Nauae” (Waevoya WeIUIATIN TWAUNIY

v

n8LaY 8)

ag1alshAdmsunisguagUisdseAudszaes
foyadednazgnasifuriuszuy aouda uaznis
Uszanunansfn [ilomevenurun1TILILgLa
a1t (ACP) viveensveiiessaznelaeiany
Qﬂaaﬁﬁiammﬁa%ﬁmlﬁ (dying stage patient) 8¢9
WU SEAUANNIANAY B1n1stiauazn1sUTUEIaIan
savansdififuisuazasouaiuuAsuununsing
“sedoyauda liunlednresluidesduiuniolu i
oxlnsAnsiluuds downssaudenldiss” (wiasdoya
NHIUIAIN TWAUNG VBT 8)

mslimalulad wu szuudenthuluuasdoya
HAusEUU Thai COC wipszuu aou.dah ddedin
pdeiu e unsiufldanansodifssuuieiety
Sumesuilnld “ose sw.aw. Jludaygauae foelils
iUndayag” (Wiaataya WeIU1aIN IN.AR.LNELEY
1) wseUgmannsnldau “dr1smnlule szideu
[3#inaa HA [healthcare accreditation] 8991579 197
Llsideussianiou Gausu wlugssuuunynuns”
(UEetBYa WEUIAIIN TWANVLNEAY 2)

yaaInsnesn1sunngly swan. luasevig
NTENITAITITUAY WAz aun. a1u1saliuinig
Weonthuldaseuaqu lesainypainsansisauguied
nszniineguaringleUseAulsenasseagyellena
FeTield Fafudefuaunnlugusuiunsudeya
frhsannsyuudsiefazdnaadeutunely 1-3 fu
waalasudaua wagdumalsameuiaasinisnséni
AnmuiuneagUlenle felymuavalassanag
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)

ngthenaulufetnuuds vibiaadu 2 ssuudae
puatanlsameIuIaiung LAy THan.

HANTIATIZITIAMAIN WU S2UU Thai COC
uaz Thai Buddy Luirdesiioddnlunsdwiodeya
AlesEilsane uIawaE N YLYY YI8lvnn sn.an.
a150AAAINDINTUALINIUNLNN T HEL Tl dde
s ogalsfinm damudediinsmumalulad wu
n1sndadunesiin nsldussuy wazn1szeu
¥93yAAINS BedsraneUszAnsninuosnisdoans
LI

2.3 anusiulavesneruiagurulunisgua
HUaeszesving

NYIUIAYUYUALY DUINTIASUToYaINTe
WeUIaFuN1e MItsruuUinngiBenngy wazns
Ionseugngunsnianidu (emergency box set) 4
dineusiulalumsguagtasfithy

denguayuvusenientiutaglinisine
nnnslifutoyarussuudethunuuaseyasinu
s¥UU Thai COC ¥ipszuy aou.dah vilvineua
guruwazunndnymansasouaiiluiiui anunsald
Uimsseiosnnlsameruadunsld “1s9do7uud?
audesi govaIuai confirm 071 FAsITEST
laidlafmsoruineruia palliative Idiae” (Wnas
Yoya ne1w1a91n AR mnelay 3) “Wensuid
WUN 959 syringe driver 9 1veneal o sl
I8l us sw wfnSougnegndunniouss A
yiag” (WAUBLA WEIUIAIN TW.AR.UELEY 1)
uenINMsTReUTINE AR TUNgUARIEUSE
uUsyADIsEEYNg TSaneuIaRuNSineg 1w e 3L
Foyaliiiuguvu Tudnuny “Suilevi” ieifinay

€

wlhanaveanluguagUleniiu uwavdsineyiglade
ngUnsalguakUlsanidu (emergency box set) &

2

fimseseueliiegthetenisisesdanisiiundn

Theme 3: Community integration — Nsida@du
$ruLDLYUBUIA:TFIUIREITDY

3.1 unumves aay. uasyusulun1sauarithe

oa. WWunalnddylumsideslosithe aseunia
uazszuurinsguam Taesiniduyaainsnguusniidi
fegUagluguvu udadunumlunisina1ueInis
wdafoufiugunin uazUszaunisgua uenani ms
Beuthudahonszduliusuinanunssuiingenis
auanUlgsruzing uagdaaSuanuuy “yurunian”
(compassionate community)

Tunsuszudnaue 3 dheseninaseuniigle
l5ane1una wae swan. niewdiu aun. (Wndslaya
AR UUTINTI8IUNTUTEYUATEY I8 TEUURLAR UL
UsziuUsznas aedl 4) wuih edu. Jududanlunis
anagUagluey wu Wegthendutu eay. azidy
iadlouynanImsmsumdauusnidiudensiog
waziiduddnyiorUssanuneunayuuiliidangua
e uenanil oaw. Ssanansnceiiledsin uay
foyaianusndwiofslsmeuiadumilidunsu
LA ILUNIALTIRL S AU e L

NsindduTInYes say. Yienseauliv
tulugou saenaufigusuifinanunszuiings
Msiuthe Wu flheuzisiuiitlamanainnsin
dolSarusniaud (HaV, hepatitis B viral infection)
Slofl oau. Whagua wagwuimnaldiunisdanses
nsfndel¥adiurou faziliaaloniaduuzdeiy
INNTAANYIFINTY WUy IT gL IAR
nsoamsfndeldafuntu osmneunsemin
sensiulie wasmsdenthuiiaduaiisanudide
Usganslitutssenvu venudlenniu madand
dhuinvesury Senasulvindnuasyuungon
nanfie Ussrulugurudunansnnuitueniiiule
(empathy) liaruthevenseunsatheanniu 3
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3.2 msasevigiidruineadessiaszuuuinng
NaNNTIATILIETIdUAEITe4 (stakeholder
analysis) WU 1SN TUIAAUN NRAE TN UIAYNYY
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NFEHUAYUNINGINTHAZNITUSMNTIAN SR Ul
du eaw. wiidadaleue uidunumddy
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TunsUssyahiaue 3 dheseninnseuasigiae
l5ang1una wae swan. nieuiiu eaun. (Wnaslaya
AaTIBUNTUTEYNIATYNE ST UULAR UIBUTEAY
UszAns ASafl 4) nud1 asouRtvesiiefimiudis
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VDINULBITORY IR ANILBNAITNITINUNUARAE 1IN
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Uannsau videemaviesnndu fiu ww.an. g
SUTHNURNNGYAIARNSATEUATIVOINLYUIY Uay
303 WAURNNEUTEAUUTEADITDITIULTINEIUTA
Aumaase MlinisguarUlsanunsaaiuaiusy
fulel Taglaidosrilsfasudataindumieala A
finseuniivesiuaslinnudduindian 91nn1s
Fumwalidednde Jausntienaniidesinniseints
vosfthe uardiiUinwuazniontioquaiiiefieey
Tuszeglndide®in “vuaininsung 4 eau. uregiilu
iou Agule” (Wdedioya We1uU1aIn AN MNBIaY
2)wa “navanivieslslign lFiwhgnl flvsou
Isanuels” (wiasloya ARUle vinelay 3)
HAN1SILATIEVITIAUAIN WU HUIBLAE
asounfifldsunmadentuiianufinelasenis
Wnlutieguarasyaansniansunngdlagliladiile
ndumbheala uwinmsdifuinstutuuionuay

ATTNUVDINGIUIAUTET T80, UiN1TEaudaliin
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wag aUn. neuayuvuiiaudulaseniseanluli
a v DA =~ o = o
UINTNUIUVRINUIY INTI2UIZUUTUUIN®INARIN
I5aMgIUIaAUNIe WagansadnwIdayanauaudey
Uruldrnussuuisninuwuuasdoyariu ssuu Thal
COC w3035 UU @pudnn oau. Nfaudautiunioy
fuyAaININIaNIsWNg Freaiennudilauaziio
< 3 Y o1 1%
Aaniueniiiula (empathy) Tuguwule Fieasranig
s wazduasunUdURUSIUR UYL Wagtin
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Theme 4: System integration — NISAUUAUUIED
szuUla=ddIINOAIUNSWEINS

4.1 szuvguazn1adnfuesiy

wosuduendrdglunisguagUasuszay
UseABaseeeyng wATodNNRAUNYMINELaESTUUNT
AauANy vk sw.an. llannsausmsianisele
Tnanse Sndudosordanisuszaunuiulsmeuna
AUNI NIFHMUITEUY emergency box set Hiean
aualunsthienaziiuanudelloswonis
guagteiithy

grtdAalunsliluszuue vesiugainnsly
1niigalundnisannIstIAmsuIy Layn13aneIns
wilesluszogyinevesdin Faesudadu “onan
Anlilnwdseinn 27 sunguanevesdinaunny
s MILazen (ee.) Mlalangnisunndngle
NsAUANBENTNIR WavlanugludyTevanuma
¥ (national list of essential medicine, NLEM) 8¢
Tutiy® n? (ersduiuguluszuuiinisansisage
lnglanzauszivUinguussarn1sguaiUlieuseAu
Userad"?) udlussuunsedienisguagiieuseu
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Wrluguaszilufiuguau ngudaunimion was
sw.an. wiflidaunsaddldowmesity viedewesilu
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pfiunieusue azfowriuszutlsmeunainy
MsUsrauudddyunn eliiAnaundes
YBINITUIMITEITEUUATOUENTAUAR U UTEAY
Uszraadaminiivalanteivigesiuiu uwagldssuuyn
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ddrwendmunmsguadithugae Tl 3 Ju uaz
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wazndunslulsanguia IuaeN1sAnALYAIEN
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Tudvitemdodu Weiuaaasadelunsiins
g1 dmdvgrduiuenvileainuedily sm.an. uay
Tsmerunagusuannsndaniligislditeuiommn
“ndafigaiuesiuiunay e18u sw.an. Tvuniae”
(UEeUBYa WEIUIAIIN TW.EAN LAY 4)

4.2 53uUgUnIainIenIsuNnguasdaTnaigs
1A59a379

gUnsalmansunmdnTiyanngs Wy Ladesdn
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nszateninensluseduiud wididosendonis
atfuayudaulouisuazsulssanauianis

Yangunsaifildlunisquaduaeditiu dfus
gUnsaifiugu Wy Kdondlve 13 dfoy g
ua usanesedidnuna TUaudls in3ewwdnoendiou
f1endlan waziA3osgaLANmy 2INN1TUTEYNLATE
Prefiwailan ASefl 1 (WidedeyafomenunisUsyr
W3BYIETTUULaRUIEUTEAUUTEADY adadl 1) wu
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aseunIvrldFudumianeundutuanlsmetuia

Funne wagatsavelfinldain sw.an. dwiu
Uszululwamauiauasiivalan edilasenisi
Sougflvgjdmiuitaefniies Fasamfefiaeusedy
UszAaade drugunsain1ensunng 1wy Ledoawdn
ponTIau fieendiau waziAdosgalauvy wuidide
1in sdruitenalsiifivmesiofUneidurieg Tae
Tudswiafiwalan arlvuvuvesiiireiiilag sw.an,
uay aun. WWuAuSUGEes LavasadeuUgUnTalinIInig
winglupdavasusiavsuaney mnliiieanedsazve
INLTINGIUIAAUN WU LTINGIWANNSTUTIY oy
TssmeuaunTinerdousmaiiuld :nnsduntval
FeAnAUWIYN 8UR. WU “TyTeTAnlunsaidy
911 (9910 dmsarelouyaains usluleuuszanas
lunaseniums” Sadudgymlassadeiiddnluns
tn8lauNIARNINNTLNTIEBTUGUUG BUN. Usin
oua. IfdndaleuensvhaudiuAuiu ieliaunse
AUANNNINIZAERUNsaIIeNsLndegadusyuy
Yu wiidlesan “Widsurszanaminwe lidnugua
gunsal n139ndrAudariluly suuszaudidn so
anaulaidl nysAniduaIue9g 29 lalas o
lo”

HANTIATIBTANIN WU SEUUYAUnTal
auarUlganidu (emergency box set) Feusznauly
fhenfitousnimeIns Tngarzesesitutisan
Funeunslafumsinugtasussdulszaosiivud
fo1n1Msny Wy enstan uazeInITvioy 1
ansavindussuuniedielanliingUisazeyly
AURLAYEY T.A0. lUATUIENTENTIENTITUEY
vi3o oUv. gunsalmsnsuimefiyanigs 1w 1edes
NARDONTIU feoenTiau waziAzesgaLaNy Gl
sruudansléfviniians winsEuwannssuududu
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| IANTIFANINNISUNNE I seszuuBnAuzaIuaaziui |

| mnfdaanianisunng laiisans azuds lsaneuadunegagiam |

U = WINNFe, SN, = 1508, sHA. = lsmeunagud, swan. = lsameiuiadauaiuguaindiua,
INY. = [NYIVIAYNYY, BUA. = BIANITUIMTAILT IR, BUR. = sANITUIMIAILAUA

29 3 uuIaNsInassiangunsainenisunndnigluiniesenisquaiiisuseAuussaasdaminfivalan

SvIsninazing

Tasaheuimadeuturesiiioussduuszaos
srevyneludminiivalanves swan. lueseuiy
N3EMTEEITAUGY LAy T0.an. TuiaTetne aun. ALk
Sumsanelewan aansalvinisguagUisuazasouniy
fifpanisnduluagitnlunseyievesdinle lng
Alasuazasouasiliviutienuuanss wilinnsany
Toulasududainues sn.an. aeandeaiunisng
voanusad 1eaya’! AfnwinanszMunIendang
aelausuassaguliun aua. nstAnwdnnas
Fmdanzion fnuiamnmnsliinslduanetu
naeInNn1saelou kazaennaeuNsAnyvesdng

(12 S= Sad
Vlﬁﬂ‘t'ﬂ’gﬂLLUUﬂ"ﬁﬂ"\]@’]UﬁWﬁW‘JﬂJEﬁJGMN

) a
AUUUNT
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AU dudsdAyidesdnlls iewindedlinineins
waznaunlumMsandoutu lessneusnseutnu

vosteUseAulszAassragyeludminiivalan 3
fisyuuldl oaw. v unueauusn auulouie 3
e anBaudiunew wihdmenudymiinu Jany
eiuUsyans nwesnsdoudhuldunniy dae
a319nsfdiusiu mmLﬁﬂasia;:iﬂwuazmam%’aﬁ
AesgualUigUseAulszapsssengyinliiinaiy
winenuiiula (empathy) luguwule

AT UI YARININNITHINE SN0, &
aundeunazausiulassnliuinsdeutiu Tag
91fe 1) szuuiulSneiinnunmduazneruialse
WYIUIAAUNIT Lag 2) mmaaﬁnmi’fagadaumlﬁw
ﬁmiéfshmwuLﬁauﬁmuwaﬁagamu SEUU Thai

v

COC viosvuv aou.tnk detevilinisdeasioyad
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fwaylaniduldlsogndliesse widiu swan. fde
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@ Anutgym

ANYIVRIAMAT USHOSNY LATAMY
AU LUTALRULAEINUIUUTEUULAE BN ANV
ANZNTTUNTHUNNTEAUNUN (Nam.) Uazaaranseny

funsingoekazaunsainanIsunmng
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uSnsidauuulus:a:goAlaupvdiafAdIuNa:
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sw.an. [ugv pus.
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Awareness and Effectiveness of the 2020 Ministry of Education Announcement
and the 2021 Office of the Basic Education Commission Announcement on School
Environments to Control Sugar Intake and Health Promotion in Schools in Chiang
Mai Province

Rakchanok Noochpoung
Chiangmai Provincial Public Health Office
noochpor@gmail.com

Abstract

Background & Rationale: Creating school environments conducive to health is a key strategy for
school-age children health promotion. The Ministry of Education (MOE) announced the measures and
guidelines for promoting oral health literacy in 2020, and the Office of the Basic Education Commission
(OBEQ) issued a directive on the sale of health promoting food and beverages in school in 2021.

Objective: To study the level of awareness of both announcements and to examine the relation-
ships between the awareness and the school’s managed environments, knowledge, behavior, and health
conditions of students.

Methodology: A mixed-methods study with a cross-sectional design, consisting of 1) quantitative
research by surveying directors and health teachers from 81 schools and 715 sixth-grade students using
questionnaires, analyzed with chi-square statistics and binary logistic regression, and 2) qualitative research
of in-depth interviews with 30 administrators and health teachers, and 5 representatives from educational
service areas, analyzed with thematic analysis.

Results: Administrators including health teachers were aware of the MOE and the OBEC announce-
ments at 49.4% and 72.8% respectively. Awareness schools managed to have higher health promoting
environments than non-awareness schools. Students in awareness schools were more likely to have a
higher level of food knowledge (over 80%) than students in non-awareness schools (odds ratio=2.18,
95% confidence interval: 1.43-3.32). They were more likely to practice daily post-lunch tooth brushing
(OR=2.15, 95% Cl: 1.37-3.37), and had lower sugary drink consumptions. Awareness schools had stricter
control over the sale of snacks and beverages compared to non-awareness schools (p<0.01). In-depth
interviews revealed that awareness and adherence to guidelines was related to the support from
administrators, the monitoring systems, and the coordination with public health agencies.

Summary: Awareness of the 2021 OBEC announcement was related to the creation of health
promoting environments and better student health literacy and behaviors. These findings suggest
that accessible policy guidelines may serve as a key enabling factor for school-level implementation.
Continuous promotion of both announcements, supported by practical guidelines and systematic
monitoring mechanism, is recommended.

Keywords: policy awareness, policy implementation, health promoting environment, health literacy
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Table 1 Number and percent of schools where administrators/teachers were aware of the Ministry of Education and

the Office of the Basic Education Commission announcements

Characteristics Ministry of Education The Office of the Basic
Announcement Education Commission
Announcement
Aware No. Unaware No. Aware No. Unaware No.
(%) (%) (%) (%)
Sweet enough  Others (45) 22(55.0) 23(56.1) 31(52.5) 14(63.6)
network Network (36) 18(45.0) 18(43.9) 28(47.5) 8(36.4)
School Office of the Basic Education 33(82.5) 31(75.6) 49(83.0) 15(68.2)
affiliation Commission (64)
Office of the Private Education 2(5.0) 4(9.8) 4(6.8) 2(9.1)
Commission (6)
Municipality (4) 2(5.0) 2(4.8) 2(3.49) 209.1)
Border Patrol Police (7) 3(7.5) 4(9.8) 4(6.8) 3(13.6)
Size Small (36) 21(52.5) 15(36.6) 24(40.7) 12(54.5)
Medium (41) 18(45.0) 23(56.1) 31(52.5) 10(45.5)
Large (4) 1(2.5) 3(7.3) 4(6.8) 0(0.0)
Interviewee School principal (11) 1(2.5) 10(24.4) 11(18.6) 0(0.0)
Health teacher (70) 39(97.5) 31(75.6) 43(81.4) 22(100.0)
School 1-5 years (63) 30(75.0) 33(80.5) 43(72.9) 20(90.9)
experience 6-10 years (9) 6(15.0) 3(7.3) 9(15.2) 0(0.0)
11 years and higher (9) 4(10.0) 5(12.2) 7(11.9) 209.1)

Table 2 Implementation of health promoting measures in schools by awareness of the announcements and the

sweet enough network

Activities Ministry of The Office of the Sweet Enough
Education Basic Education Network
Announcement Commission
Announcement

Aware Unaware Aware Unaware Others Networks

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Lunch brushing  Inconsistency (37) 19(47.5) 18(43.9) 27(45.8) 10(45.5) 24(53.3) 13(36.1)
Consistency (44) 21(52.5) 23(56.1) 32(54.2) 12(54.5) 21(46.7) 23(63.9)

Snack/beverage  Controlled shops (35)  19(47.5) 16(39.0) 27(45.8) 8(36.4) 13(28.8) 22(61.1)
shops Uncontrolled (46) 21(52.5) 25(61.0) 32(54.2) 14(63.6) 32(71.2) 14(38.9)
Food marketing  Yes (17) 10(25.0) 7(17.1) 12(20.3) 5(22.7) 9(25.0) 8(28.6)
in school No (64) 30(75.0) 34(82.9) 47(79.7) 17(27.3) 36(75.0) 28(71.4)
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Table 3 Students’ health knowledge and health literacy by awareness of the announcements and the sweet enough network

Activities Ministry of The Office of the Sweet Enough
Education Basic Education Network
Announcement Commission
Announcement

Aware Unaware Aware Unaware Others Networks

No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)

Health sign on Know n=446 212(47.5) 234(52.5) 357(80.0) 89(20.0) 268(56.4) 221(43.6)
food product Don’t know n= 264 108(40.9) 156(59.1)  211(79.91) 53(20.1) 178(57.8) 130(42.2)
Food choice Know n= 245 97(39.8) 148(60.2) 200(81.6) 45(18.4) 154(55.6) 122(44.4)
application Don’t know n=465 223(47.9) 242(52.1)  368(79.3) 97(20.7)  310(57.2)  230(42.8)
Refractometer Know n=59 27(46.6) 32(53.4) 46(77.6) 13(22.4) 34(50.8) 32(49.2)
Don’t know n=653 295(45.1) 358(54.9) 524(80.1) 129(19.9)  430(57.3) 322(42.7)

Oral health Low n=220 88(40.0) 132(60.0) 167(75.9) 53(24.1) 164(61.4) 103(38.6)
Literacy High n=493 233(47.3) 260(52.7) 402(81.5) 91(18.5) 300(54.2) 253(45.8)
Food literacy Low n=413 189(45.8) 224(54.2)  315(76.3) 98(23.7) 171(41.4)  242(58.6)
High n=302 133(44.0) 169(56.0) 256(84.8) 46(15.2) 126(41.7) 176(58.3)
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Table 4 Factors related to the perception of the Ministry of Education Announcement and the Office of the Basic Education

Commission Announcement

Factors Ministry of Education The Office of the Basic
Announcements Education Commission

Announcement
OR 95% Cl OR 95% Cl

Sweet Enough  Others = ref

Network Networks 0.892 0.586-1.360 0.768 0.425-1.388
School Office of the Basic Education Commission = ref
affiliation Office of the Private Education 3.103* 1.569-6.138 5.755** 2.215-14.951
Commission
Municipality 2.025 0.957-4.282 1.178 0.539-2.257
Border Patrol Police 2.995% 1.211-7.405 3.137* 1.213-8.115
School size Small = ref
Medium 1.036 0.704-1.525 - =
Large 2.221 0.869-5.697 - -

Interviewee School principal = ref

Health teacher 0.027** 0.011-0.063 - -
Gender Male = ref
Female 3.045%* 1.844-5.029 11.874** 4.424-31.868

Interviewee’s  21-35 years = ref

age 36-48 years 0.500%* 0.327-0.765 = =
46 years up 0.669 0.366-1.223 - -

Work 1-5 years =ref

experience 6-10 years 0.812 0.412-1.601 = -
11 years up 1.257 0.646-2.444 = =
Constant 13.681**

Note *p <0.05, **p-value < 0.01, ref = reference group
Nagelkerke R2 of Ministry of Education Announcement model = 0.323
Nagelkerke R2 of the Office of the Basic Education Commission announcements model = 0.547

- the variable was not included in the final model because the estimate was unstable.




\)

)

e

U720 Uil 3 nanpiAN-rieneu 2569

21SaASIVUSUUAISISIUAY

%

)

MM neitedeiduiusiunsiuiusenien
fanandlupsed 4 wui dfnvedlssFouduade
drfryrian1ssusuleune lnelsaSeuenyulaglsasey
fsrnssnuneuauileniasuiusenimisaesatugs
ninlsaSeudsin ang. agalidedAgyn1eada wenan
| dundsvesglidayadainardenisiud nengu

[

eXle 22D,

MneNslsesuilsyiunsTuIUsenaT gandingy
souly wenninudgiduntvalmeandiilona

o)

FuSaandunenenin lnganzlulsenie ang. v

A

MATeYIy vunlsasey wasUssaunisalinanulad

AMUFLNUGE 1l Tud ARy
n15AsIEviUsEANSHaveIN1TTUTUTENAAE

nsthludftadnauslunissi 5 wudr msiuf

UseNIANIENTNANISNT n.A. 2563 dAuduius
aﬂwqﬁﬁaﬁwé’nﬁumsﬁwLﬁuﬁaﬂsmﬁgﬂammmms
n135uiUsENIANSENTI9AnwIBNIS WA, 2563 1Ju
HadudfyfidemalnonssienisufiRnululsadou
TnelssBounisuiussmasananillonasiduianssy
wssitundsemnsnatsusgeiailes uazanunse
muAu AT U el shusamulaFnd
Tsseudilisuisznaeensdioddny Ae TsaSoud
Suiusemallenawdseailundseomnsnansiueeiie
losnnnin 1.66 Wi wagillonanwududniaauaulsl
Ietfonninga 2 wih Tuvauginisuiuszne ang. e,
2564 Wigapgahgta19dalinaninuduiuslnensy
fumsasunlaadeljoRlulseSen

Table 5 Policy-related factors associated with post-lunch toothbrushing activities and regulation of snack and

sugar-sweetened beverage vendors on logistic regression analysis

Factors

OR
Ministry of Education 1.656**
Announcement (2020)
Office of the Basic Education 0.928
Commission Announcement
(2021)
Constant 0.516

Note *p <0.05, **p-value < 0.01
Nagelkerke R2 of lunch brushing activity model = 0.020

Lunch brushing activity

Snack/sugar added beverage
shop control

95%Cl OR 95%CI
1.216-2.257 2.000** 1.460-2.740
0.633-1.362 0.781 0.531-1.149
0.448%

Nagelkerke R2 of snack/sugar added beverage shop control model = 0.028
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Abstract

Background: Early childhood caries remains a major public health problem in Thailand. Although
oral health promotion activities have been continuously implemented, routine activity-based services
have shown limited effectiveness in sustainably reducing caries risk and disease progression. Evidence
regarding the implementation of value-based and risk-based oral health service models within Thailand’s
primary care system remains limited.

Objectives: To evaluate the effects of a value-based oral health service model on oral health
behaviors, caries risk, and caries progression among children aged 0-5 years.

Methods: A quasi-experimental study comparing intervention and control groups was conducted
in Nan and Krabi provinces across the well-child clinics and the child development centers. A total of
1,209 children aged 0-5 years participated. The mean age was 46.9 months, with a comparable sex
distribution between groups. The intervention consisted of risk assessment, risk-based service delivery,
and continuous follow-up care. Outcomes included oral health behaviors, caries risk levels, early cari-
ous lesions, and decayed-missing-filled teeth (dmft) before and after implementation. Follow-up period
averaged 1 year on the same children.

Results: At baseline, most children were classified as high or very high risk for caries, with more
than 80% of children in some of the child development centers in Krabi categorized as very high risk.
Following implementation, children in the intervention group received more continuous risk-based
follow-up and preventive care than controls. Improvements in toothbrushing frequency, fluoride
toothpaste use, and oral cleanliness were greater in the intervention group. Caries risk scores and early
carious lesions also showed decreasing trends in several intervention settings. Changes in dmft varied
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across settings and service delivery models, with a smaller increase in dmft in the intervention group

than in the control group in some settings. These findings suggest that the effects of the service model

varied across implementation contexts.

Conclusions: The value-based oral health service model supported improvements in oral health

behaviors, reductions in caries risk, and slower caries progression among young children. The findings

supported integrating risk-based and outcome-oriented oral health care into primary care services and

child development centers to strengthen sustainable early childhood oral health systems.

Keywords: dental caries, risk-based care, early childhood oral health, value-based care, primary

health care
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Abstract

Background and rationale: The distribution of unsafe medicines and health products in
communities in Thailand’s Northern region remains a persistent problem with widespread public health
impacts. Surveillance management is implemented in line with the national strategy to promote rational
drug use. This study aimed to examine the implementation patterns of community surveillance for unsafe
medicines and health products, as well as the roles of network partners in addressing three key drug-related
problems in the North: border medicines, community medicines, and antibiotic use in aquatic animals.
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Methodology: This qualitative study collected data through focus group discussions to extract
lessons learned from stakeholders involved in surveillance implementation. Data were collected from
November 2023 to May 2024. Informants comprised 56 representatives, including primary care
pharmacist leaders and local network partners. The border-medicine case was studied in Chiang Rai and
Phayao provinces; the community-medicine case in Chiang Mai and Mae Hong Son provinces; and
antibiotic use in aquatic animals in Phayao province. Data were analyzed qualitatively, and inductive
conclusions were drawn.

Results: Three distinct surveillance implementation patterns were identified across the case studies.
All patterns comprised four main themes representing the surveillance process: (1) situational survey in
the area, (2) communication of situational information to the network, (3) development of tools and
operational guidelines for surveillance, and (4) coordination to jointly address problems with the
community. In the case of unsafe medicine at border, the primary care pharmacist team assessed the
situation and found the smuggling of dangerous drugs and products without Thai FDA (Food and Drug
Administration) approval, with incorrect labeling, passing border checkpoints, reaching border markets,
and then distributed via mobile vendors and online channels. Information on unsafe products and their
impacts was communicated to network partners. Tools were developed targeting various product types
and using LINE chats for rapid risk alerts. Coordination with communities and security and authoritative
officers was undertaken to confiscate at informal crossing points and issuing local ordinances as the
control measures. In the case of unsafe medicine in community, primary care pharmacists assessed the
situations by reviewing complaints received by the Council of Consumer Organizations (CCO) Thailand,
conducting inspections of groceries and patient home visiting with multidisciplinary teams. The
information was presented as distribution route maps of unsafe medicines and disseminated to network
partners to reflect the problems to maintain shared surveillance roles and responsibilities. Tools were
developed to help data collection and generate context-appropriate communication materials and
registered as trigger tools. Coordination with communities was carried out through the district health
system (DHS) policy board, and the Rational Drug Use (RDU) Community mechanisms, along with
community leader strengthening for household-level surveillance. In the case of unsafe antibiotic use in
aquatic animals, primary care pharmacists, together with the CCO and the provincial health office,
conducted an in-depth assessment of antibiotic use and water management at the tilapia farms,
including antibiotic residue tests in fish, water, and feed. Findings were communicated to the provincial
fisheries office, the cooperatives, and farmer groups, to formulate systemic corrective measures. Tools
were developed as supporting documents and manuals for good agricultural practice (GAP) standards.
Coordination with communities used cooperative mechanisms for quality control, promoting safe-food
policy, and providing “chemical-free” certification to establish market mechanism. This served as a
model of community-based management of antimicrobial resistance example.

Conclusion: Across the three Northern case studies on community surveillance of unsafe medicines
and health products, the implementation patterns differed depending on the context, while the key
operational steps were similar. Public health agencies were the main drivers, with primary care pharmacists
serving as coordinators. Administrative and security agencies, local administrative organizations, civil
society networks, education institutions, and private sectors jointly participated.

Keywords: pharmacovigilance on unsafe medicines and health products, community participation,
border medicines, medicine use in community, antibiotic use in aquatic animals
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Mapping Built Environment Characteristics
for Active Living in Urban Asia:

A Scoping Review

Thitikorn Topothai

Abstract

Physical inactivity and sedentary behavior are major public health concerns in Asia’s rapidly urban-
izing cities. Built environments influence these behaviors, yet regional evidence remains fragmented. This
scoping review mapped built environment characteristics examined in relation to physical activity and
sedentary behavior among adults in urban Asia. The review followed PRISMA guidelines and was registered
in PROSPERO (CRD42023396292). Five databases (Medline, Embase, Web of Science, Scopus, and Cochrane
Library) were searched for English-language articles published between 2012 and 2024. Eligible articles
assessed at least one built environment characteristic in relation to physical activity or sedentary behavior.
Ninety-eight articles were included, yielding 356 reported built environment characteristics. The most
commonly examined characteristics were land use mix and accessibility (n = 63), recreational facilities (n
= 58), aesthetic qualities (n = 50), street connectivity (n = 48), residential density (n = 44), and safety (n
= 38). These characteristics were typically assessed through measures such as destination diversity and
proximity, park and sports facility availability, greenery and cleanliness, intersection density, population
density, and traffic- or crime-related safety. Public transport accessibility, pedestrian infrastructure, and
cycling infrastructure were examined less frequently. Only three articles assessed sedentary behavior.
This review highlights important imbalances in the evidence base on built environments and active living
in urban Asia, with some domains receiving substantial attention while others remaining underexplored.
The findings can help policymakers identify environmental attributes relevant to their local contexts and
guide future research and urban planning strategies to promote active living.
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Background & Rationale

hysical inactivity and sedentary behavior are
recognized as major contributors to prema-
ture mortality and the global burden of non-com-
municable disease (NCD)."” Their impact is espe-
cially pronounced in Asia, home to over 4.6 billion
people and more than 60% of global NCD-related

deaths.””” Despite global commitments to reduce

inactivity by 2030,” prevalence continues to rise,
increasing from 23.4% in 2000 to 31.3% in 2022,
with similar increases in East and Southeast Asia
(20.8% in 2010 to 24.6% in 2022).”

Urbanization is reshaping daily movement
patterns across the region. Built environment
attributes including infrastructure, land use, mo-

bility networks, and public spaces increasingly
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determine whether cities support or constrain
active living.*® Evidence from high-income settings
has identified key characteristics associated with
physical activity,m including land use mix, residen-
tial density, street connectivity, public transport
accessibility, and the availability of parks and rec-
reational facilities.®” Modelling of compact cities
further highlights how density, mixed land use,
and transit access interact with walking and cycling
infrastructure to influence activity patterns.”'“)

Research in low- and middle-income coun-
tries has expanded these insights, though often
with narrower focus. Reviews in these settings
commonly report a focus on walkability, safety,
and access to recreational facilities, with less
attention to attributes such as aesthetics, residen-
tial density, or public transport."? Studies from
tropical and subtropical regions similarly highlight
connectivity, destination access, and infrastructure
for walking and cycling, but note that climate-spe-
cific characteristics such as shade, tree canopy, or
indoor spaces remain underexamined.””

Key evidence gaps persist in Asia. Many cities
in the region are uniquely dense, rapidly motoriz-
ing, and constrained by limited safe public spaces
and transport systems."*'*"” These contextual
differences raise questions about whether research
has adequately captured the built environment
characteristics most relevant to the region. A
recent systematic review synthesizing 98 articles
from 13 Asian countries found that supportive

environments, particularly land use mix and

recreational facilities, were frequently associated
with increased physical activity."® However, that
review focused on the frequency and direction of
reported associations between built environment
characteristics and physical activity or sedentary
behavior.

As a result, it provided limited insight into
which environmental attributes have received the
greatest research attention, which remain under-
studied, and how built environment characteristics
have been operationalized across Asian settings.
Such information is important for researchers seek-
ing to address evidence gaps and for policymakers
seeking to identify environmental strategies that
may be relevant to their local contexts.

This scoping review aimed to map the built
environment characteristics examined in relation
to physical activity and sedentary behavior in
urban Asia, to identify the most and least studied
characteristics, highlight gaps in the evidence
base, and clarify opportunities for advancing both

research and urban policy.

Methodology

Study design and search strategy

This scoping review followed PRISMA (Pre-
ferred Reporting Items for Systematic reviews and
Meta-Analyses) guidance"” and was registered
with PROSPERO (CRD42023396292). It is part of
the same research study of the previous system-

atic review on built environments and physical
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activity in urban Asia, and therefore draws upon
the same core concepts and search framework."”
A comprehensive search was conducted in Ovid
Medline, Embase, Web of Science, Scopus, and the
Cochrane Library. Developed in consultation with
an academic librarian at the National University
of Singapore, the search strategy covered three
domains: (1) built environment, (2) physical activ-
ity or sedentary behavior, and (3) urban settings

in Asia, using Boolean operators, truncation, and

controlled vocabulary such as MeSH and Emtree.

Articles were eligible if they met predefined
criteria (Table 1). The primary population of in-
terest was adults, given their varied interactions
with the built environment.">'** Articles including
other age groups were eligible only when adults
were also assessed, while studies focused exclu-
sively on specific subpopulations such as pregnant
women, patients, or athletes were excluded due

to limited generalizability.

Table 1

Criteria

Population

Exposure

QOutcome

Setting

Study

Inclusion and exclusion criteria

Inclusion

General adult population (aged 18-65 years).
Articles that also included younger or older
groups were eligible if adults were assessed

separately or in combination.

Built environment characteristics broadly
defined to include land use and spatial
organization (e.g., residential density, land use
mix, proximity to destinations), transport-related
infrastructure (e.g., public transport access,
pedestrian and cycling facilities), street design
and connectivity, public or recreational spaces
(e.g., parks, sports facilities, playgrounds), and

perceived safety or aesthetics.

Physical activity and/or sedentary behavior.

Urban areas in Asian countries, as defined by
the United Nations M49 classification. Cross-country
articles were eligible if Asian data were reported

separately.

Peer-reviewed journal articles with observational
(cross-sectional, longitudinal) or experimental
(natural experiment) designs, published in English
between 2012 and 2024.

Exclusion

Articles exclusively focused on children,
adolescents, elderly populations, patient
groups, pregnant women, people with

disabilities, or athletes.

Articles focusing only on individual, social,
policy-level, or workplace/school settings

without assessment of the built environment.

Articles without outcomes on physical activity

or sedentary behavior.

Articles conducted exclusively in non-Asian

countries or in rural-only settings.

Non-peer-reviewed sources, conference
abstracts, books, reports, commentaries,

editorials, letters, theses, and protocols.
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Eligible articles had to examine at least one
built environment characteristic in relation to
physical activity or sedentary behavior. The built
environment was defined broadly as the physical
attributes of urban areas that shape opportunities
for movement, spanning land use and spatial pat-
terns, transport and mobility infrastructure, public
and recreational spaces, and perceived character-
istics such as safety or aesthetics. This conceptual-
ization reflects international frameworks describing
how urban environments influence active living,
@ 68121529 \yhile remaining flexible to capture any
additional characteristics measured across articles.

Both objective measures (e.g., GIS indicators,
urban audits, facility counts) and perceived mea-
sures (e.g., neighborhood surveys, validated in-
struments such as the Neighborhood Environment
Walkability Scale) were eligible. Articles without
any built environment measure or focusing solely
on individual, social, or policy-level determinants
were excluded.

Articles had to be conducted in urban settings
in Asian countries based on the United Nations
M49 classification.”** Articles from non-Asian or
rural or mixed settings were included only when
urban-specific results for Asian populations were
clearly reported. Observational (e.g., cross-section-
al, longitudinal) and experimental or quasi-exper-

imental designs (e.g., natural experiments) were

eligible. Only peer-reviewed articles published in

English between 2012 and 2024 were included.

Identification of articles

Records were imported into EndNote 20
for de-duplication and screened in Rayyan. Each
article was reviewed by at least two researchers.
The author screened all titles and abstracts, while
four additional reviewers screened subsets. Dis-
crepancies were resolved through discussion; no
automated screening tools were used. Full texts
were retrieved via institutional access, Google
Scholar, or direct author contact when needed.
Two reviewers independently assessed all full
texts against inclusion criteria, with disagreements
resolved by consensus. Inter-rater reliability was
assessed using Cohen’s kappa. The selection

process is detailed in the PRISMA flow diagram.

Data analysis

Data extraction used standardized templates,
piloted on five articles to ensure clarity and
consistency. Two reviewers independently
extracted study characteristics (author, year, country),
methodological details (design, sample size,
analysis), participant characteristics, built
environment measures, and physical activity or
sedentary behavior outcomes. Data were managed

in Microsoft Excel.
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A descriptive synthesis was undertaken to
map the range of built environment characteris-
tics examined. Characteristics were grouped into

domains informed by established frameworks**®

121529 and refined based on how variables were
operationalized. Conceptually related but distinct
constructs were clearly separated. For example,
recreational facilities (parks, playgrounds, sports
complexes) were distinguished from daily desti-
nations (shops, schools, workplaces), given their
differing relevance for leisure versus utilitarian
activity.

Composite indices were disaggregated to
avoid conflating distinct components. For ex-
ample, walkability indices derived from NEWS
(neighborhood environment walkability scale) or
GIS (geographic information system) data were
broken down into attributes such as land use
mix, residential density, and street connectivity to
ensure consistent classification and enable clearer

cross-study comparison.

Physical activity outcomes were categorized
into overall, transport-related, and recreational
domains, while sedentary behavior was treated
as a distinct outcome.”” When outcome defini-
tions were ambiguous, classification was guided
by the descriptions provided in each article, with
unclear cases assigned to overall physical activity.
Walking and cycling were categorized as transport
or recreational activity depending on contextual

information.

Results

Study identification and selection

A total of 14,078 records were identified
(Figure 1). After removing 5,340 duplicates, 8,738
records were screened by title and abstract. Of
these, 458 full-text articles were assessed for
eligibility, and 98 met the inclusion criteria.***#”

Pooled inter-rater reliability for full-text screening

was substantial (Cohen’s kappa = 0.65).

®
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l
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A

Articles included in the systematic review
(n=98)

v

Figure 1 PRISMA flow of the systematic review
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Study characteristics

The 98 included articles were conducted
across 13 Asian countries (Table 2). China account-
ed for nearly half of the articles (48.0%), including
two from Taiwan, followed by Iran (13.3%), Hong
Kong SAR (10.2%), and South Korea (8.2%). Japan
contributed 7.1%, India and Thailand each con-

tributed 3.1%, and Malaysia contributed 2.0%.

Table 2 Main characteristics of the included articles (n=98)

Pakistan, Saudi Arabia, Singapore, Sri Lanka, and
Turkey each contributed 1.0%.

Most articles used cross-sectional designs
(96.9%), and the median sample size was 1, 070
participants. Almost all articles (90.8%) focused
exclusively on adults, while 9.2% included mixed
age groups such as children, adolescents, or older
adults.

26-123)

Characteristics Frequency %

Country China 47 48.0
Iran 13 13.3
Hong Kong SAR, China 10 10.2
South Korea 8 8.2
Japan 7 7.1
India 3 3.1
Thailand 3 3.1
Malaysia 2 2.0
Pakistan 1 1.0
Saudi Arabia 1 1.0
Singapore 1 1.0
Sri Lanka 1 1.0
Turkey 1 1.0

Study design Cross-sectional 95 96.9
Natural experiment 3 3.1

Sample size (median = 1, 070) <1, 001 46 46.9
1, 001-10, 000 35 35.7
>10, 000 17 17.4

Population age group Adults only (specified age range, e.g., 18-65) 68 69.4
Adults (unspecified age) 21 21.4
Adults with other age groups 9 9.2
+ With children/adolescents 8 —

« With elderly
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Built environment characteristics

Across the 98 included articles, a total of 356
built environment characteristics were identified
and categorized into nine domains (Tables 3 and
4). The most frequently examined domains were

land use mix and accessibility (n = 63), recreational

facilities (n = 58), aesthetics (n = 50), street pattern
design and connectivity (n = 48), residential den-
sity (n = 44), and safety (n = 38). Public transport
availability and accessibility (n = 29), pedestrian
infrastructure (n = 15), and bike infrastructure (n

= 11) were examined less frequently.

Table 3 Characteristics of built environment, physical activity, and sedentary behavior

Characteristics Frequency %
Built environment (n=356) Land use mix diversity and accessibility to daily 63 17.7
destinations
Recreational facilities availability and accessibility 58 16.3
Aesthetics 50 14.0
Street pattern design and connectivity a8 13.5
Residential density a4 12.4
Safety 38 10.7
Public transport availability and accessibility 29 8.1
Pedestrian infrastructure 15 4.2
Bike infrastructure 11 3.1
Built environment measurement GIS-based 48 49.0
(n =98) Self-reported 32 32.7
Mixed methods 13 133
Direct observation 5 5.0
Physical activity and sedentary Overall physical activity a6 38.0
behavior (n=121) Recreational physical activity 37 30.6
Transport-related physical activity 35 28.9
Sedentary behavior 3 2.5
Physical activity and sedentary Self-reported 74 75.5
behavior measurement (n = 98) Device-based 10 10.2
GIS-based 7.1
Mixed methods a4 4.1
Direct observation 3 3.1
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Land use mix and accessibility

Land use mix and accessibility was the most
frequently examined built environment cate-
gory (n _ 63)'(27,28,31,32,34,37—39,41,113,44,46,47,50,52,53,55,56,59,63—

65,72,76,77,79,82,83,85,87,88,90,94,96,97,100-102,104,106,108,109,111,113-

HBHTI2020 These attributes were generally defined

as the diversity of residential and commercial
destinations within neighborhoods and the ease
of reaching them, and were frequently considered
core elements of walkability.

Several articles in Japan®®®" and China
(9220,371.40828897) 35sessed residents’ perceptions of
access to shops, services, and schools, often
alongside density and connectivity. In India, ar-
ticles captured perceived proximity to facilities
within neighborhoods.”"" Articles from Beijing and

Shanghai developed GlS-based indices of land use

diversity and destination accessibility, sometimes

incorporating facility counts or entropy measures.
(264198380 | Osaka, neighborhoods were catego-
rized as highly commercial, mixed residential, or
unurbanized to reflect variations in accessibility.”
In Seoul, composite indices combined land use
mix with density and connectivity to capture
neighborhood walkability."*"”

Other articles quantified accessibility through
buffer-based measures, counting facilities or services
within 500 m. to 1, 500 m. from residences.*>***?
Broader constructs such as “urban vibrancy,”
which integrated land use diversity with facility and
population density, were applied in Beijing and

(100109 Einally, several articles incorpo-

Changsha.
rated land use mix and accessibility into analyses
of transport, cycling, and leisure-time activity in
cities including Wuhan, Hong Kong, Seoul, and

104,108,109,113-115,117,121
Kumamoto.' )

®



No. Author, Year

Lee, 2012

Moeini, 2012

Chen, 2013

Hu, 2013

Park, 2013

Saito, 2013

Zhou, 2013

Alfonzo, 2014

Country

South Korea

Iran

Japan

Taiwan

South Korea

Japan

China

China

Table 4 Overview of included articles (N = 98)**?

Sample

424 adults, Seoul

252 adults, Tehran

3,806 adults

804 residents +
231 community
directors

4,148 adults,
7 cities

2,449 adults

478 parents,
Shanghai

1,070 residents,
Shanghai &
Hangzhou

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Safety, aesthetics,
convenience, traffic
safety

Safety, aesthetics,
mobility, connectivity,
land use

Residential density,
land use mix, street
connectivity, aesthetics,
safety

Physical facilities

Public park area per
person

Residential density, land
use mix, connectivity,

aesthetics, safety

Residential density, land
use mix, connectivity,
aesthetics, safety

Composite index
(density, land use,
connectivity, safety,
aesthetics,
recreation)

BE

measurement

Questionnaire

Questionnaire

NEWS-A

Interviews

GIS (govt. data)

IPAQ-E

NEWS-A

Audit (SoP tool)

PA/SB outcome

Leisure-time

walking

Walking duration

Walking, habitual
exercise

Physical activity

PA levels

MVPA, recreational

& transport
walking
Transport PA,
leisure PA, MVPA

Walking (transport

& leisure)

PA/SB
measurement

Questionnaire

Questionnaire

Questionnaire

Interviews

IPAQ

IPAQ

PAQ +
accelerometer

Questionnaire
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Table 4 Overview of included articles (N = 98)%** (cont.)

No.

10

11

12

13

14

15

16

Author, Year

Jia, 2014

Lee, 2014

Soltani, 2014

Su, 2014

Sung, 2014

Zhao, 2014

Waygood, 2015

Ying, 2015

Country

China

Hong Kong

Iran

China

South Korea

China

Japan

China

Sample

1,528 adults,
Shanghai

480 adults

328 adults, Shiraz

1,440 adults,
Hangzhou

2,050 residents,
Seoul

613 households,
Beijing

>1M participants,

Osaka

1,100 adults,
Shanghai

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Residential density,
land use mix,
connectivity, aesthetics,
safety

Recreational facilities

Density, land use, parks,
aesthetics, safety,
proximity to exercise
facilities

Residential density, land
use mix, connectivity,
aesthetics, safety

Development density,
land use mix, public

transport

Population density, land
use mix, road density,
cycling lanes, transit
proximity

Neighborhood type
(commercial, residential,

mixed)

Street connectivity, parks,
residential density, land
use mix

BE
measurement

NEWS

GIS +
observation +
questionnaire

GIS +
questionnaire

NEWS-A

GIS

GIS

Cluster analysis

GIS

PA/SB outcome

Walking (transport
& leisure)

MVPA

Transport & leisure
PA

Leisure-time PA,

walking

Walking (min/day)

Work trip transport
(walk, bike)

Transport PA

Steps

PA/SB
measurement

IPAQ

Accelerometer

IPAQ

IPAQ

Questionnaire

Questionnaire

Questionnaire

Pedometer
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Table 4 Overview of included articles (N = 98)%** (cont.)

No.

17

18

19

20

21

22

23

24

25

26

Author, Year

Akpinar, 2016

Sun, 2016

Adlakha, 2017

Liu, 2017

Lu, 2017

Adlakha, 2018

Etminani-Ghasrodashti,

2018
Gul, 2018

Habibian, 2018

Kim, 2018

Country

Turkey

China

India

China

Hong Kong

India

Iran

Pakistan

Iran

South Korea

Sample

420 adults, Aydin

495 metro riders,
Beijing

370 adults,
Chennai

308 adults,
Beijing
1,078 adults

370 adults,
Chennai

426 adults,
Kish Island

1,042 adults,
Karachi

17,000+ adults,
Rasht

82,695 adults

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Distance & quality of

green space, aesthetics,

visibility

Traffic speed, sidewalks,
connectivity, aesthetics,

land use

Residential density, land
use mix, connectivity,

aesthetics, safety

Park accessibility, features

(aesthetics, comfort)

Population density, land
use, intersection density

Residential density, land

use, connectivity,

aesthetics, safety

Facility design, safety,

cycling infrastructure

Crime safety

Street density, land use
mix, population density,

destination access

Safety, natural

environment, transport,

cycle paths, facilities

BE

measurement

Questionnaire

GIS + survey

NEWS

GIS + survey

GIS

NEWS

GIS + survey

NEWS

GIS

Questionnaire

PA/SB outcome

Frequency &
duration of PA

Walking time
(last mile)

Travel & leisure PA

PA levels
Walking (transport,

leisure, total)

Commuting modes

Recreational
cycling
Walking

Walking trips

MVPA

PA/SB
measurement

Questionnaire

GPS

IPAQ

IPAQ

IPAQ

Questionnaire

Questionnaire
Neighborhood

PAQ

Questionnaire

IPAQ-short
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Table 4 Overview of included articles (N = 98)%** (cont.)

No. Author, Year Country Sample Study design BE domains BE PA/SB outcome PA/SB
measurement measurement ;
27 Li, 2018 Japan 2,843 workers, Cross-sectional ~ Walkability, parks, sports GIS Walking, PA time Questionnaire ;
Nagoya facilities 3:
28 Lu, 2018 Hong Kong 1,994 residents Cross-sectional  Greenness, density, land GIS + Google Walking Questionnaire t,‘/:}
use, connectivity, shops, Street View E
transit 3
29 Ly, 2018 Hong Kong 616 adults Cross-sectional ~ TOD type, transit GIS Walking (transport &  IPAQ g
proximity leisure) _924
30 Lu, 2018 Hong Kong 203,900 Cross-sectional ~ Street green, density, GIS Mode choice GPS ¢
households land use, connectivity,
transit
31  Mirzaei, 2018 Iran 863 adults, Cross-sectional Land use, residential GIS + survey Utilitarian & leisure  Questionnaire
Isfahan density, facility walking
accessibility, safety
32 Wang, 2018 China 803 adults, Xi'an  Cross-sectional  Cycling lanes, network GIS Cycling distance GPS + survey
density
33 Wang, 2018 China 803 adults, Xi’an  Cross-sectional  Cycling lane types, GIS Cycling distance GPS +
network density questionnaire
34 Aliyas, 2019 Iran 398 adults, Cross-sectional ~ Safety, aesthetics, parks GIS + survey Exercise, Questionnaire %
Bandar Abbas (size, proximity, facilities) recreational walking ]
35 Aliyas, 2019 Iran 442 adults, Cross-sectional Park facilities, amenities, EAPRS audit Recreational walking  Questionnaire §c
Bandar Abbas aesthetics, safety it
36 Jia, 2019 China 641 adults, Cross-sectional ~ Bicycle lanes, access to Questionnaire  Cycling vs. Questionnaire 3
Shanghai destinations, safety non-cycling %
37 Kubota, 2019 Japan 1,669 adults, Panel (non- Availability of new Questionnaire  PA levels IPAQ %
Nagaizumi/Qiso  randomized) exercise facilities §Q
=
&
O



No. Author, Year

38 Lu, 2019
39  Sun, 2019
40  Sun, 2019

41 Wang, 2019

42  Wang, 2019

43 Wang, 2019

44 Wang, 2019

45 Wu, 2019

46 Yuen, 2019

47 Adlakha, 2020

48 Aliyas, 2020

Table 4 Overview of included articles (N

Country

Hong Kong

China

China

China

China

China

China

China

Hong Kong

India

Iran

— 98)(26—123) (COﬂt.)

Sample

1,390 adults

649 adults,
Dalian

173 adults,
Yuncheng
513 adults,
Nanning
808 adults,

Guangzhou

1,551 adults,

Nanjing

1,551 adults,
Nanjing

20M bike-metro
transfer trips,
Shenzhen

554 residents,

9 districts

370 adults,
Chennai

1,132 adults,
Bandar Abbas

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Street greenery, parks,
density, land use mix

Land use, road network
density, connectivity,
aesthetics, safety

Land use mix (recreation,
education)

Accessibility, safety, ereen
space quality
Perceptions: safety,
aesthetics, liveliness
Residential density
(low-high)

Access to public transport
stops

Destination accessibility,

cycling infra, aesthetics

Residential ereen space %

Residential density, land
use mix, connectivity,
safety, aesthetics

Safety (crime, traffic,
social, physical)

BE

measurement

GIS + Google
Street View

GIS + NEWS-A
NEWS-A
Questionnaire
Street View +
deep learning
Govt. statistics

PANES

GIS

GIS

NEWS

NEWS-A

PA/SB outcome

Recreational PA

MVPA, walking

Walking duration

PA

Recreational PA

PA levels

PA levels

Bike-metro transfer
trips

PA (MET-min/week)

Total, transport &
leisure PA

Leisure & transport
walking

PA/SB
measurement

IPAQ-short

IPAQ-short

Questionnaire

Questionnaire

IPAQ-short

IPAQ

IPAQ-short

Smartcard/QR
trip data

IPAQ-short

IPAQ

IPAQ
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Table 4 Overview of included articles (N = 98)%'% (cont.)

No.

49

50

51

52

53

54

55

56

57

58

59

Author, Year

Aliyas, 2020
Arifwidodo &

Chandrasiri, 2020
Kim, 2020

Kim, 2020

Liu, 2020

Liu, 2020

Qin, 2020

Rosli, 2020

Sun, 2020

Xiao, 2020

Zhao, 2020

Country

Iran

Thailand

South Korea

South Korea

China

China

China

Malaysia

China

China

China

Sample

13,342 users,
Darab

62,031 park users

5,742 (leisure) +
3,722 (shopping)
trips

129,044
commuting trips,
Seoul

1,002 adults,
Guangzhou
17,353 leisure
trips, Beijing
1,551 adults,
Nanjing

100 park visitors,
Batu Gajah

728 adults, Xi’an

96,010
respondents,
Xiamen

1,308 adults,
Fuzhou

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Park size, amenities,

aesthetics, incivilities
Park size, facilities,
transport access, density

Walkability score, land use
mix, sidewalk length

Walkability score, land use
mix, density, transit access

Access to PA facilities
(counts, proximity)

Parks, shops, walkable
streets, land use diversity

Residential density

Park quality (facilities,
signage, safety, attraction)
Residential density, land
use, connectivity,
aesthetics, safety

Density, land use, road,

transit

Humanized space (POI
density, diversity, infra,

safety)

BE

measurement

CPAT audit

SOPARC

GIS

GIS

GIS

GIS

Govt. statistics

Questionnaire

NEWS-A

GIS

GIS + survey

PA/SB outcome

Sedentary, walking,
MVPA
MVPA

Non-motorized

commuting

Non-motorized
commuting

MVPA

Leisure walking trips

Walking time

PA time (min/week)

MVPA (total,
transport, leisure)

Walking & cycling
trips

Leisure MVPA

PA/SB
measurement

SOPARC

SOPARC

Questionnaire

Questionnaire

IPAQ-short

Questionnaire

IPAQ

Questionnaire

IPAQ

Questionnaire

Questionnaire

SBCCSLESLC
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Table 4 Overview of included articles (N = 98)%** (cont.)

No.

60

61

62

63

64

65

66

67

68

69

Author, Year

Ahmadipour, 2021

Arifwidodo, 2021

Chen, 2021

Dun, 2021

Jiang, 2021

Ma, 2021

Petrunoff, 2021

Shaer, 2021

Sun, 2021

Weliange, 2021

Country

Iran

Thailand

China

China

China

China

Singapore

Iran

China

Sri Lanka

Sample

2,500 residents,
Tehran

23,700 park users

(before/after)
3.79M Codoon
app USers

842 adults,
Shenzhen

1,168 adults,
Nanjing

1,520 greenway
users, Chongaing

3,435 adults

386 adults,
Tehran

354 adults,
Yuncheng &
Suihua

284 adults,
Colombo

Study design

Cross-sectional

Pre-post

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Residential density,
connectivity, land use,
transit access, aesthetics

Renovated park features

Density, POI, connectivity,
parks

Residential density, land
use mix, connectivity,
aesthetics, safety

Proximity & density of
parks, leisure squares,
walking paths

Land use mix, residential
density, slope, node ratio
Park access (perceived &
GIS)

Walkability, bikeability,
safety, aesthetics,
destination access

Food environment

(7 amenities), diversity

Residential density, land
use, intersections,
transit access, parks

BE

measurement

GIS + survey

SOPARC

GIS

NEWS-A

GIS

GIS

GIS +

questionnaire

Questionnaire

NEWS-A

GIS

PA/SB outcome

Walking choice &
distance

Sedentary, light,
MVPA

Leisure-time PA

PA levels
(METs/week)

Leisure walking
participation

PA duration, distance

Park-based PA

Active travel

(min/week)

Daily walking (>60

vs <60 min)

Walking (transport &

leisure)

PA/SB
measurement

GPS +

questionnaire

SOPARC

Codoon app

IPAQ

IPAQ

KEEP app

Questionnaire

Questionnaire

Questionnaire

IPAQ
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Table 4 Overview of included articles (N = 98)%'% (cont.)

No.

70

71

72

73

74

75

76

77

78

79

Author, Year

Wu, 2021

Wu, 2021

Yu, 2021

Zhao, 2021

Kamelifar, 2022

Lai, 2022

Li, 2022

Zhang, 2022

Zhang, 2022

Guo, 2023

Country

China

China

China

China

Iran

China

China

China

Hong Kong

China

Sample

1,755 bike
stations, 40M+
trips, Suzhou

132 adults,
Beijing

986 adults,
Shenzhen

1.43M public
bike trips, Nanjing

603 adults, Tabriz

9,251 running
grid cells, Beijing
735 activities,
Changsha

1,875 adults,
Shanghai,
Hangzhou, etc.

1,977 adults

20,008 short
trips, Wuhan

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Bike station attributes,

density, diversity

POI density, land use mix,

connectivity, transit access

Residential density, land
use mix, connectivity,

aesthetics, safety

PQOls, station attributes

Distance to services,
sidewalks, connectivity,

safety

Urban vibrancy (population,
POI density, green space)

Land use mix, density,

roads, transit

Facility proximity,

connectivity, aesthetics,

safety

Leisure facilities (gyms,

parks, rec centers), street

centrality

Location, transit access,

density, land use

BE
measurement

GIS

GIS

NEWS-A

GIS

GIS + survey

GIS

GIS

NEWS-A

GIS

GIS

PA/SB outcome

Bike trips

Active travel
(duration, distance,
frequency, mode)

Recreational MVPA

Public bike trip
duration

Commute walking

Outdoor running

Walking/running
frequency

Active PA
(medium/high)

PA (MPA/VPA),

sedentary time

Active travel
(walk/cycle)

PA/SB
measurement

Smartcard/QR
trip records

GPS + travel
diaries

IPAQ

Bike app

Questionnaire

KEEP app

Duorui app

IPAQ-short

IPAQ-short

Questionnaire
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Table 4 Overview of included articles (N = 98)%** (cont.)

No.

80

81

82

83

84

85

86

87

88

89

90

Author, Year

Musthafa, 2023

Noormohammadpour,

2023
Shi, 2023

Tao, 2023

Zhang, 2023

Zheng, 2023

Arifwidodo, 2024

Banger, 2024

Cheng, 2024

Chung, 2024

Fang, 2024

Country

Malaysia

Iran

China

Hong Kong

China

China

Thailand

Saudi Arabia

Taiwan

South Korea

Japan

Sample

385 adults,
Subang Jaya

486 adults,
Tehran

372 residents,
Gulaneyu
5,041 adults

530 trips,
Shanghai

398 adults,
Chongging

579 adults,
Bangkok

556 adults,
Jeddah

311 metro
passengers, Taipei

41,882 bike trips,
Seoul

46,628 running
trips, Kumamoto

Study design

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Neighborhood facilities,
safety, environment

Walkability index

Landscape (function,

safety, aesthetics, comfort)

Market/restaurant access,
density, transit availability

FAR, land use mix, green
space, facilities, transit
Community green space
aesthetics, safety,
connectivity

Facility proximity,
connectivity, aesthetics,
safety

Walkability (safety,
accessibility, comfort)
Population density,
commercial ratio, transit
distance

Land use, density, bike
infra, transit

Density, diversity,

design, destination

access, transit

BE

measurement

Questionnaire

GIS

Questionnaire

G

S

GIS

GIS

NEWS-A

Questionnaire

GIS

GIS

GIS

PA/SB outcome

MVPA & VPA

PA levels
(150 min/week)

Walking (purposeful

& leisure)

Home-based walking

trips
Walking
& cycling trips

Recreational PA

PA levels

Walking (yes/no)

Public bike use

Bike usage

Leisure running

PA/SB
measurement

Questionnaire

GPAQ

Questionnaire

Questionnaire

GPS

Questionnaire:

GPAQ

Questionnaire

Questionnaire

GPS

Strava app
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Table 4 Overview of included articles (N = 98)%** (cont.)

No. Author, Year

91 Gong, 2024

92 He, 2024

93  Kato, 2024

94 Peng, 2024

95 Rao, 2024

96  Yan, 2024

97  Zhang, 2024

98 Zhang, 2024
Abbreviations

Country

South Korea

China

Japan

China

China

China

China

China

Sample

184 adults, Daegu

2,385 adults,
Wuhan

4,817 adults,
Ibaraki

210 adults,
9 provinces

71 adults, Beijing

11M bike-sharing
trips, Shenzhen

760 residents,
Fuzhou

1,459 adults,

Zhejiang & Shaanxi

Study design

Cross-sectional

Cross-sectional

Natural
experiment
Cross-sectional
Cross-sectional
Cross-sectional

Cross-sectional

Cross-sectional

BE domains

Riverside park proximity,
connectivity

Density, diversity, design,
access, transit, green

spaces
New multifunctional
facility (ONIKURU)

Parks, gyms, restaurants,
transit, road type
Intersection density, green
accessibility

Diversity, connectivity,
greenery, urban integration
Green spaces, recreational
& catering facilities
Vegetation, availability of
free facilities

BE

measurement

GIS

GIS + survey

GIS

Questionnaire

GIS

GIS

GIS

Questionnaire

PA/SB outcome

Leisure walking time

Walking

(transport & leisure)

Walking time
(min/day)

Leisure walking
duration

MVPA

Bike-to-subway
connections

Leisure PA

Exercise time
(150 min/week)

PA/SB
measurement

Questionnaire

Questionnaire

GPS

Questionnaire

Accelerometer

GPS

Questionnaire

Questionnaire

App, application; BE, built environment; CPAT, Community Park Audit Tool; EAPRS, Environmental Assessment of Public Recreation Spaces; FAR, floor area ratio; GIS, geographic informa-
tion system; GPAQ, Global Physical Activity Questionnaire; IPAQ, International Physical Activity Questionnaire; IPAQ-E, International Physical Activity Questionnaire-Environmental module,
IPAQ-short, International Physical Activity Questionnaire-Short Form; MET, metabolic equivalent of task; min = minute; MVPA, moderate-to-vigorous physical activity; NEWS, Neighborhood
Environment Walkability Scale; NEWS-A, Neighborhood Environment Walkability Scale-Abbreviated; PA, physical activity; PANES, Physical Activity Neighborhood Environment Scale; PO, point
of interest; SB, sedentary behavior; SoP, State of Place; SOPARC, System for Observing Play and Recreation in Communities; TOD, transit-oriented development; VPA, vigorous physical activity.
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Recreational facilities

Recreational facilities were the second most
frequently examined built environment cate-
gory (n = 58),7920253641,4205,88,52,56,59,60,62,63,61,15.78,51,86,
87/89,91,9102,103 105107 HOAML U6 118.122129) 4 iy defined
in terms of availability, accessibility, and quality,
including both public parks and playgrounds and
commercial venues such as gyms and sports clubs.
Articles assessed park provision through measures
such as park area per person across major cities
in South Korea,*” or by applying buffer distances
such as 500 m. and 1, 500 m. to parks and open
spaces in Beijing and Nanjing, China."*® Other ar-
ticles emphasized the density and distribution of
facilities, including assessments of fitness centers,
sports clubs, and commercial gyms in Hong Kong
and Shanghai.*>1%*'#?

Another group of articles assessed the quality
and attributes of facilities, with surveys in Bandar
Abbas, Iran, and Batu Gajah, Malaysia capturing
dimensions such as safety, maintenance, signage,
and comfort.“°*” In Bangkok, Thailand, the reno-
vation of Benjakitti Park was highlighted for intro-
ducing new playgrounds, jogging tracks, and bike
lanes.®” In Japan, an article from Ibaraki evaluated
the impact of a newly opened multifunctional

recreational complex on activity opportunities.***

Aesthetics

Aesthetics was the third most frequently

examined built environment category (n = 50).“"

45,47,51,53,56,59,60,63,66,67,72-74,81,82,84,85,88,92,97,102,103,105,107,110-112,116)

Across articles, aesthetics were most often defined

in terms of greenery, cleanliness, and overall visual
quality. They were frequently assessed as part of
broader neighborhood perception constructs and
sometimes considered alongside safety, conve-
nience, or land use mix. Several articles focused
on greenery and vegetation, including street-level

greenery in Hong Kong,***?

(110

community green spac-
es in Chongging,"'” and neighborhood greenery
in Bangkok."'" Park-based aesthetics were also
emphasized, with articles from Iran and Malaysia
highlighting greenery, comfort, and maintenance.
(59,60,81)

Other articles assessed cleanliness, comfort,
and maintenance as core attributes of visual
appeal, often embedded within composite neigh-
borhood perception indicators, such as in Tehran

(27,44,47,72

and Chennai. " Broader descriptors like

“beautiful, ” “lively, ” or “comfortable” were also

107 \while

applied in Guangzhou®” and Gulangyu, *
in Beijing, metro rider surveys incorporated visual
appeal into pedestrian environment evaluations,
reflecting aesthetics in transport-related contexts.
@ Aesthetics were also included in composite
constructs, where they were combined with
other domains such as safety, convenience, and
density. This approach was evident in Seoul, (26)

230 3nd in Chinese cities

Tsuruoka and Fujisavva,(
where perceived attractiveness was commonly

evaluated.®?*”

Street pattern and connectivity

Street pattern design and connectivity was

the fourth most frequently examined built
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. 41,4
environment Category (n — 48).(27,28,31,32,34,37,38, 1,43,44,46,47,

50,53,55,57,58,64,82,85,88,90,94,96,97,99,102,109-111,114,115,117,120,121)

Articles generally defined connectivity in terms
of how easily pedestrians could move through
neighborhoods, shaped by features of the street
network such as intersection density, block size,
and pedestrian permeability. Characteristics as-
sessed included intersection density and street
density in many cities in Hong Kong and mainland

China,*0**>5062641%) h| ok size and block length in

28,31,44,47

China and Japan,’ ’and pedestrian infrastruc-

ture and crosswalks in Tehran, Isfahan, and Rasht.

@r305189 parceived neighborhood connectivity was

captured in surveys in Japan and India,?®*"**"

while more advanced network-based metrics such

as straightness, intersection reach, and node ratios

were applied in Beijing.***?**?"

Residential density

Residential density was another commonly

examined built environment category (n = 44),%*>"

32,34,37-39,41,44,46,47,50,52,53,55,56,63,68,72,77,80,82,83,85,87, 88,90,94,97,104,108,

109,111,113-115,117

" typically defined by the concentra-
tion of people or dwellings within a neighborhood.
Population and dwelling unit counts were report-
ed in Hong Kong, China, Iran, South Korea, and

Japan, while floor-area ratio was applied in Seoul

38,109

and Shanghai®'® and categorical thresholds

114

were used in Nanjing®® and Seoul."* Perceived

density was examined in neighborhood surveys in

(28,31,32,34,37,44,47,82,88,90,97)
often

Japan, India, and China,
capturing how crowded, built-up, or compact

residents considered their neighborhoods, and

frequently assessed together with land use mix

and connectivity.

Safety

Safety was also commonly examined (n =
38)’(26728,31734,36,37,44,45,47749,51,56,59761,64,66,67,72774,82,84,85,88,92,97,
102105100 110112) by 65 ly defined in terms of traffic risk,
crime, and personal security, and often assessed
as part of walkability or neighborhood perception
constructs. Perceived traffic safety was captured in
surveys in Seoul, Tsuruoka, Fujisawa, and Shang-

hai,”*?%**? \hile objective indicators included

(61

traffic volume and violations in Shanghai.” Crime

and security were reported in Karachi, Tehran, Kish
Island, and Chinese cities such as Fuzhou, #4892

Composite audits also integrated safety
measures, for example the State of Place index in

(33)

Shanghai and Hangzhou, ™™ and walkability audits

that combined both personal and traffic safety. >’
Park-based assessments incorporated safety as a
quality attribute, with articles from Iran, Taiwan,
and Beijing reporting indicators such as lighting,
visibility, and supervision.“>****™ Neighborhood
surveys in several contexts further linked safety
with aesthetics and convenience, reflecting its
role as a multidimensional aspect of the built

environment.

Public transport

Public transport availability and ac-

cessibility was a less frequently examined

built environment category (n = 29).%%*%%*

55,69,72,77,83,85,87,91,94,96,98,104,108,109,113-115,117,119) AcrOSS
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articles, public transport was generally defined
by the proximity, density, and ease of access to
transit services such as bus stops, metro stations,
and bike-metro connections. In Hong Kong, Mass
Transit Railway (MTR) proximity and bus stop
density were frequently assessed.”>*® In Nanjing,
perceived access to bus stops within a 10 to
15-minute walk was reported,®” while in Chennai,
public transport was captured within broader
neighborhood perception surveys.”” Composite
indices also incorporated transport availability, in-
cluding walkability indices in Seoul,"” accessibility

®9 and active travel assessments

indices in Xiamen,
in Wuhan and Beijing.*”**''” Articles from Nanjing
and Suzhou examined intermodal connectivity,
such as bike-metro transfers and public bike-shar-

ing systems.”®

Pedestrian infrastructure

Pedestrian infrastructure was examined less

26,43,48,51,59,67,76,77,81,85,92,99,102,109,112
frequently (n = 15) )

and was generally defined by the presence,
continuity, and quality of sidewalks and crossings,
as well as design features supporting safe and
convenient pedestrian movement. Characteristics
assessed included sidewalk continuity, width, and
pavement quality, along with curb ramps, cross-
ings, and traffic-calming features. In Beijing, articles
captured sidewalk width, continuity, and ease of
crossing.”” In Seoul, sidewalk length was incor-
porated into composite walkability indices.""”
In Tabriz and Tehran, audits assessed sidewalk

85,99

quality and the availability of shortcuts.***” Con-

text-specific applications were also observed. In
Bangkok and Batu Gajah, Malaysia, pedestrian
infrastructure was evaluated within park-based
assessments, where the condition of sidewalks
and crossings formed part of broader recreational

quality measures.®**”

Bicycle infrastructure

Bicycle infrastructure was the least frequently
examined built environment category (n = 11),"*”
BITBELIOIETLIBINLIZY defined by the availability,
type, and quality of facilities that support cycling,
including dedicated lanes, cycling networks, and
bike-sharing systems. In Beijing, exclusive bicycle
lanes were analyzed alongside the broader road
network.”” In Xi’an, lane typologies were classi-
fied into barrier-separated, greenbelt-separated,
and mixed-traffic forms.®® In Shanghai, perceived
conditions of bicycle lanes were assessed through
resident surveys.®” Several articles examined in-
tegration with public transport. In Shenzhen, the
bike—metro transfer environment was evaluated,™
while in Suzhou and Nanjing, the availability and
use of public bike-sharing systems were studied.”***
In Seoul, datasets captured bikeway forms such as
bike boulevards and shared sidewalk bikeways."”
Measurement approaches of the built environ-

ment

Measurement approaches varied across
the included articles (Tables 3 and 4). GIS-based
methods were the most common (48 articles,

49.0%), using government spatial datasets, sat-
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ellite imagery, road network analyses, or Google

H (30,38-41,43,45,46,48,50,52-59,63,64,67,68,70,71,76-80,83,85,87,89-
Street View.

71,94-96,98:101,105,104,106, 108110113 118,120:122) S £_raported
measures were used in 32 articles (32.7%),
most often through standardized question-
naires such as NEWS or the Physical Activity
Neighborhood Environment Scale (PANES).%®
28,31,32,34,37,42,44,47,49,61,62,65,66,69,72,73,81,82,88,92,93,97,102,105,107,111,112,
19129 Thirteen articles (13.3%) combined objective
and self-reported methods, typically pairing GIS-

based indicators with survey instruments.®>***

548 2608ILINID Five articles (5.0%) relied on
direct observation, applying structured audit and
observation tools such as the Environmental As-
sessment of Public Recreation Spaces (EAPRS), the
Community Park Audit Tool (CPAT), or the System
for Observing Play and Recreation in Communities

(SOPARC),®260.74.75.86)

Outcome characteristics

The most frequently assessed outcomes were
overall physical activity (46 articles, 38.0%), which
included total physical activity, moderate-to-vigor-
ous physical activity, steps, and combined walking

. 29-32,35-37,44-46,51,54,62-64,67-69,71-73,78,
or cycling measures? 22> 27 44651,546264,6769,11°75,

80,82,86789,94,97,102,103,105,106,111,120,122,123)(Tables 3 and
4). Recreational physical activity was reported
in 37 articles (30.6%), including leisure-time

exercise, running, and sports participation.

(26,28,31,33,34,37,42,44,48,49,52,59,60,63,64,67,72,82,84,87,89,91,97,100-

102,110,115,116,119,122

" Transport-related physical
activity was assessed in 35 articles (28.9%),

usually through walking or cycling for com-

. . . . R N q
muting or utilitarian trips 22! 342840:43,46.47,50.53,54,

56-58,61,70,76,77,79,83,85,92,93,95,96,98,99,104,108,109,113,114,117,118,121)
Sedentary behavior was assessed in only three
articles (2.5%), measured through sitting time,

screen time, or sedentary bouts."*">!%?

Discussion

This review provides the first systematic
mapping of built environment characteristics ex-
amined in relation to physical activity and seden-
tary behavior in urban Asia. Drawing on 356 built
environment characteristics reported across 98
articles from 13 countries, it highlights substantial
variation in the characteristics assessed and clear
imbalances in research coverage across domains
and settings.

Articles most frequently focused on land use
mix, street connectivity, and residential density.
These domains reflect foundational aspects of
compact, mixed-use urban form and align with
evidence from high-income countries showing that
land use diversity, density, and connectivity sup-
port higher physical activity.”® In Asia, where rapid
urbanization has produced dense, transit-oriented,
and high-rise environments, these characteristics
are particularly relevant. Articles from China,
South Korea, and Japan commonly used density,
intersection measures, and block configuration to
examine relationships with walking, cycling, and
transit use,?3?02%2895153.17 8083, 115,117

The Asian literature also places compara-
tively greater emphasis on recreational facilities,

aesthetics, and perceived safety. These domains
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reflect contexts where greenery, cleanliness, and
security heavily influence outdoor activity. Park
audits highlighted shading, amenities, and main-

59,60,74,

tenance, " while case examples such as the

redevelopment of Benjakitti Park in Bangkok®

M8 \were

or new recreational complexes in Japan
used to assess impacts on leisure activity. Articles
from China frequently examined greenery and
45,64,66,67,84,110)

shading,’ while articles from Japan
and India emphasized perceptions of safety, aes-
thetics, and walkability in relation to leisure and

(28,31,44,47,72

transport walking. " Articles from Iran and

Malaysia also highlighted comfort, maintenance,
and security in parks and recreational spaces.””**"
Compared with European or North American litera-
ture, where structural indicators dominate, >2129
Asian articles more consistently consider experi-
ential qualities alongside urban form, reflecting
lived realities of crowding, uneven infrastructure,
and safety concerns.

Despite major investments in urban mo-
bility, relatively few articles examined public
transport or cycling infrastructure. International
reviews highlight strong associations between
high-quality cycling networks, transit access, and

(8,9

active commuting,*” yet only a small number of

articles assessed cycling lane typologies, bike—

metro transfers, or bike-sharing systems.® %"

P Proximity to mass transit was assessed
more frequently, especially in Hong Kong and
Beijing,”"*****’ but overall coverage remains
limited given rapid mobility transitions in many

Asian cities. This represents a key area for future

research.
Sedentary behavior was rarely assessed, ap-

(74,75,103

pearing in only three articles. "This mirrors in-

ternational patterns in which sedentary behavior has
received less attention than physical activity,"**"
despite its independent health risks. In rapidly
digitalizing Asian contexts, more systematic inves-
tication of sedentary outcomes is needed.

Future research should examine underrep-
resented domains such as pedestrian and cycling
infrastructure, multimodal mobility, and sedentary
behavior, using longitudinal or natural experiment
designs where possible. More consistent and
context-specific measurement of experiential
qualities, including shade, comfort, and perceived
safety, would strengthen comparability across
cities. Future studies should also investigate
factors influencing the use of public spaces for
physical activity, such as urban parks, examine
the role of health and marketing communication
in promoting physical activity, and develop and
evaluate integrated models for physical activity
promotion that incorporate policy, leadership,
partnerships, and community participation.

For policy, the findings demonstrate the
importance of adopting a Health in All Policies
approach, in which health considerations are
integrated into urban planning, transportation,
housing, and environmental policies. The built en-
vironment characteristics identified in this review
provide a useful evidence base for collaboration
among public health agencies, urban planning

authorities, and local governments. In rapidly
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urbanizing Asian settings, investments in mixed-
use development, accessible public transport,
safe cycling routes, walkable neighborhoods,
and high-quality public and recreational spaces
can support active living while delivering broader
co-benefits for health, sustainability, and quality
of life.

This review has several strengths, including
a comprehensive multi-database search, adher-
ence to PRISMA procedures, dual independent
screening, and standardized data extraction. Dis-
aggregating composite metrics allowed clearer
mapping of built environment domains across
diverse contexts. Key limitations include the
concentration of articles in East Asia, reliance
on cross-sectional and self-reported measures,
heterogeneity in definitions and metrics, some
variability in reviewer judgement during full-text
screening despite substantial agreement, and the

exclusion of non-English and grey literature.

Conclusion

This scoping review mapped 356 built envi-
ronment characteristics reported across 98 articles
from 13 Asian countries in relation to physical
activity and sedentary behavior. Research has
primarily focused on land use mix and acces-
sibility, recreational facilities, aesthetics, street
connectivity, residential density, safety, and public
transport, while pedestrian infrastructure, bicycle
infrastructure, and sedentary behavior remain
understudied. By identifying both well-studied

and underexplored characteristics, this review

provides direction for future research and offers
policymakers a clearer understanding of the
built environment attributes most commonly
examined in urban Asia. These insights can
help inform priority-setting and urban planning
strategies that support healthier, more active cities

across the region.
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