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Conditions

® The submitted manuscript must not be either pre-
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other journal.

® All materials published in the Royal Thai Army
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® Any messages or opinions presented in the article
are solely those of the author and do not represent those of
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board of the Royal Thai Army Medical Department.

® When an article is published, the author of the
manuscript, subject reviews, case reports, and articles will
receive 2 printed copies.

Objectives

® To disseminate medical research findings, subject
reviews, and case reports
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® To create research articles with international stan-
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Manuscript Submission
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@ All original articles will be reviewed by the Edito-
rial Board and at least 2 external experts. Original articles
should be about 10-15 pages of A4 paper, size 16 of TH
SarabunNew font, single space, with margins of at least
2.5 cm from all sides. Details of the research report should
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1. Cover sheet with research title, author's name
and institution
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keywords
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tives, materials and methods, research ethics
approval, results, discussion, and references
Table
5. Figure and figures legend
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committee or institutional review board (if any)
® A Literature review is an article submitted by the
author or by invitation from the Editorial Board. All sub-
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longer than 10 pages of A4 paper with single space. In
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lowing order: introduction, text, summary, and references
® A case report is from interesting cases and should
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ratory results, discussion, and references.

® Fditorial. The Editorial Board may invite an expert
to write an aricle related to the original article that will be
published in the journal. The Details of the editorial are in
the following order: introduction, text, summary, and 5-20

references.



® [etters to the Editor. Readers can provide sugges-
tions or comments on articles published in previous jour-
nals, and readers should have questions to the Editorial
Board. Letters to the Editor may be short clinical reports
consisting of no longer than 4 pages of A4 paper with
single space, no more than 10 references, and reader’s
name and institution.

® Residents’ Clinic is an interesting case, reported
by Residency and advisors, containing details and about
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corresponding answers.

® (Quiz contains radiographic images or pictures of
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sion.

® Special article

® Miscellaneous is a general article about medical
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Manuscript Preparation

® Print the manuscript on A4 paper, single sided
with single space and margins at least 2.5 ¢cm from all
edges and page numbers on top right of every page.

® The first page consists of the title, the author's
name and surname, qualifications, and workplace (both in
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to the objective and the main text.

® The second page contains no more than 250 words
of abstract in Thai and in English, the title, and the au-
thor's name (both in Thai and in English)

® The text should be simple and concise. If the
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Royal Institute Dictionary. Do not use punctuation marks.

Use only Thai words except English words that cannot be
translated clearly. If an abbreviation is not universal, indi-
cate the full word when first used. For drugs, use generic
names (in bracket when necessary).

® Tables are printed separately. Each table has a
title in the order of appearance in the text.

® Use black-and-white figures or ink-based images
with a title in the order of appearance in the text.

® Explanation of figures is printed separately with
concise messages.

® In-text citations is in numeric order with Arabic
numbers (superscript) and without bracket.

® Use Vancouver reference style, by “International
Committee of Medical Journal Editors: ICMJE” in the order
of appearance in the text. Abbreviation of journal names
is written according to the Index Medicus.

® All references are written in English. If the source
of references is in Thai or other foreign languages, there
must be an article title and the author's name in English

in the text or the source of those references.

Examples of References
Articles in Journals

® Write the names of all authors if there are no more
than 6 others, otherwise, write the names of the
first six authors followed by et al. The format is the
surname and the initial of the first name.
Kaewput W, Thongprayoon C, Mungthin M, Jinda-
rat S, Varothai N, Suwannahitatorn P, et al. Tem-
poral trends in optimal diabetic care and com-
plications of elderly type 2 diabetes patients in
Thailand: A nationwide study. J Evid Based Med.
2019;12(1):22-8.

® Organization(s) as author
The European Atrial Fibrillation Trial Study Group.
Optimal oral anticoagulant therapy in patients with
nonrheumatic atrial fibrillation and recent cerebral
ischemia. N Engl J Med. 1995;333(1):5-10.

® Both personal authors and organization as author

Chittawatanarat K, Sataworn D, Thongchai C; Thai



Society of Critical Care Medicine Study Group.
Effects of ICU characters, human resources and
workload to outcome indicators in Thai ICUs: the
results of I[CU-RESOURCE I study. J Med Assoc
Thai. 2014;97(Supp! 1):522-30.

Books and other Monographs

Personal author(s)

Murray PR, Rosenthal KS, Kobayashi GS, Pfaller
MA. Medical microbiology. 4" ed. St. Louis:
Mosby; 2002.

Author(s) and editor(s)

Breedlove GK, Schorfheide AM. Adolescent preg-
nancy. 2™ ed. Wieczorek RR, editor. White Plains
(NY): March of Dimes Education Services; 2001.
Organization(s) as author

American Occupational Therapy Association, Ad
Hoc Committee on Occupational Therapy Man-
power. Occupational therapy manpower: a plan for
progress. Rockville (MD): The Association; 1985.
84p.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome
alterations in human solid tumors. In: Vogelstein
B, Kinzler KW, editors. The genetic basis of human

cancer. New York: McGraw-Hill; 2002. p.93-113.

Electronic Material Reference

® Journal article on the Internet

Abood S. Quality improvement initiative in nursing
homes: the ANA acts in an advisory role. Am J Nurs
[Internet]. 2002 [cited 2002 Aug 12];102(6):[about 1
p.]l. Available from: https://ovidsp.tx.ovid.com/
Article with a Digital Object Identifier (DOI)
Zhang M, Holman CD, Price SD, Sanfilippo FM,
Preen DB, Bulsara MK. Comorbidity and repeat
admission to hospital for adverse drug reactions
in older adults: retrospective cohort study. BMJ.
2009;338:a2752. doi:10.1136/bmj.a2752.

Monograph on the Internet

Foley KM, Gelband H, editors. Improving palliative
care for cancer [Internet]. Washington: National
Academy Press; 2001 [cited 2002 Jul 9]. Available
from: https://www.nap.edu/catalog/10149/improv-

ing-palliative-care-for-cancer.
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Original article
The prevalence and factors associated with vitamin D deficiency
among patients at the primary clinic of Pranangklao Hospital

Yanitha Chananurak’, Kamonchat Jintapattanakit' and Tharathorn Durongbhandhu®
'Pranangklao Hospital; “Chonburi Hospital

Abstract:

Background: Vitamin D, in addition to its role in controlling calcium and phosphate, plays an important
role in the treatment of cardiovascular disease, cancer, and non-communicable diseases (NCDs). Previous
studies conducted abroad have revealed a high prevalence of vitamin D deficiency in patients attending
primary care clinics. Estimating the magnitude of this problem in Thai primary care clinics can help
develop appropriate support plans for affected individuals. Objective: This study aimed to investigate
the prevalence and factors associated with vitamin D deficiency in patients attending primary care clinics.
Methods: A cross-sectional study was conducted at Pranangklao Hospital’s primary care clinic from 1°*
January to 31" December 2022. Data on the vitamin D level of 514 patients were collected and analyzed
using multiple logistic regression in STATA version 14. Results: Most of the patients were female, with
an average age of 62.42 years, and dyslipidemia was the most common diagnosis. The prevalence of
vitamin D insufficiency and deficiency was 46.69% and 34.24%, respectively. Hypertensive patients had
a lower likelihood of vitamin D deficiency, with an odds ratio of 0.53. Conclusion: The study highlights
a high prevalence of vitamin D insufficiency and deficiency among primary care clinic patients. Effective
strategies are needed to identify and provide appropriate treatment for these condlitions.

Keywords: ® Vitamin D deficiency ® Non-communicable disease ® Primary care clinic

RTA Med J 2024;77(2):87-94.
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geeng’® dwiudUaelumdiinUgugil Bouloukaki UazAniy WUANYNYDS NILNIBIINTUATY 50.4% lagndg
ﬁwumﬂ%ﬂu;ﬁﬂamwm@q Lsndu uazilulsaanuiuladingd Ims;ﬁé’]’aﬁa’jw wenda Mudulsadau Sindidnuoey
nseduiinUsesTuiivilinainiiui uenaniBafiugieainanesesluy Renin-angiotensin-aldosterone
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a

AUrendinUgund
n = 5,000

Y

HUheBuounTINaIdY

n =600 86 18gNARDBNINIILITY
- 79As3A (1)
- 101 NTBISVNINAUALNBU (23)

Y

Y

- lesuimiufunney (30)

AU NUNNUIRY N o
- Yoyalinsudiou

n=>514

Y Y

HUreniasvnIniug AU lsifin1zvnIaniud
n=176 n = 338

A 1 Study flow

577

1.962x0.4x(1 — 0.4)
0.042x5000

514

1+

2NN 2 NISAUIUTUIARDENT I UL

svesithe Tnednimadanmunmd ununmadianisuwnd Tlssmeunanseiand nedondilsazgnddlunsiad
e iAnismadanisunng Tasaniinsaaldun 25(0H)D ¥es Abbot laboratories”  iilesannifiuseduiiogly
nszuadonuuign lngszdudniiud $198927 Endocrine Society vaaUszimAanigeiEn1 Aznsosindud
(insufficiency level iia s¥du 25(0H)D Toandn 30 ng/mL) waz AMvIAAATiuG (Deficiency level Wiasziu
25(0H)D eni1 20 ng/mL)™
Wnsnudeya

Audeyalasunmdnumaninsouasuazumdnaufiivll Tufthnulszdnatngund lsmeia
nszand nuidelinunsusesananensiunissiessaideluiged lsmeunansdandt vaneian PE6626
nsaAszidaya

Hoyaitlsazgniasesisng TUsunsu STATA o3 14 (Licensed software: serial number 501406246892)
foyaraifiosizgniinesideadii Student’s test vido Mann Whitney U test Tufiudnumnznianszanevestoya
ToyalienauzgnIATIERaIe Chi-squared test LanIANYNVDINILUIMINNTUALUTUVDITOERY TNATIEAIY

a Y

duiusseninatadennulugtheuaznensvindniud seaifonnssladafnuuudinUsifel (univariate logistic

regression) lngfkUsiflan p-value 91 0.1 Weilvinzinsannesladafnuuunyladouasianiuuines

¥
av A

AMNFLRUSAIY Adjusted odds ratio laeszautivd1Ayyadflunuideine <0.05
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91808 62.42 U drudeavunmsgu 14.36 Y firednlvgidulseluilufengedosay 65.18 fUaeiinny
wiesimiuifenay 46.69 uavilnnzveiendiufdosas 34.24 (51 1)

Fheifamzuedmiiufidefisuiunguitliviednduf wui fdnvazues me 01y uazlsnlsed
wlndidesiu sndhlsaeudulafingsiinutosnilunguitinnzamimiiug sl 2) mslinszitaded
AwdusUsIA IR feaiRladafnuuudindies wuin gitengannndt 60 U uaziUaelsarudiu
Tafingsorafimmuduiudiiunisunedndud (ms1efl 3) wazdledinsesisheadaladarnuuunyiiadenuingioe

Isaanuiulaings nun1ewnIndiua f1nd AaLdu Odds ratio 0.53 W1 (115799 4)

A15197 1 anwaeiluvesusenslunsdny

Uade n (%) = 514 (100)

LW (N, %)

U618 164 (31.68)

VIR 350 (68.32)
91 (U, mean=SD) 62.42+14.36
fytananiy (Alansu/wns?, mean+SD) 25.00+4.40
lsauszddvesUae

WU (N, %) 110 (21.40)

Anudulaiings (n, %) 209 (40.66)

lusilwdongs (n, %) 335 (65.18)

Tsaln3oss (n, %) 158 (30.74)

Isminlaaznasalaen (n, %) 5(0.97)

TsAviaanaenaus (n, %) 9 (1.75)
syauInfiudlugden (ng/mL, n, %)

Wesne (Adequacy: 25(0H)D>30) 98 (19.07)

AMENTBIINANUA (Insufficiency: 25(0H)D 20-29.99) 240 (46.69)

AAINAUR (Deficiency: 25(0H)D < 20) 176 (34.24)
a9t 2 JadevesUszrnsudanuniizainfiug

ANZVIAINTAUA ifinnazvnInndud p value
n =176 (34.24) n = 338 (65.76)

wwAge (n, %) 118 (31.05) 29 (34.5) 0.604
27 (?J, mean=+SD) 62.68+13.45 62.27+14.83 0.797
fastiaunanie (nn./4°, mean+SD) 24.88+4.29 25.06+4.45 0.668
Tsauuu (n, %) 37 (21.02) 73 (21.60) 0.585
lsaanuiulaiing (n, %) 59 (33.52) 150 (44.38) 0.018
Tsaludiuludengs (n, %) 113 (64.20) 222 (65.68) 0.770
TsalneEess (n, %) 52 (29.55) 106 (31.36) 0.688
lsamalanaznasaden (n, %) 2(1.14) 3(0.89) 1.000
lsaLduidanauss (n, %) 3(1.70) 6 (1.78) 1.000
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95%Cl

Uady Odds ratio p-value
lower upper
LNAIEYS 1.17 0.78 1.78 0.439
91817nN31 60 U 1.32 0.84 2.08 0.100
ftinan1ewiniursenInnii 30 nn./u? 0.66 0.38 1.15 0.146
15AL UMY 0.96 0.61 1.51 0.880
lsmanusiulaiings 0.63 0.43 0.92 0.018
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TsALdudonaDs 0.96 0.24 3.88 0.954

M990 4 Mleseannegladafnuuunyladedmsuladenianuduiusiunsvininiiud

o Adjusted 95%Cl
Uady p-value
Odds ratio lower upper
lsmanusiulaiing 0.53 0.34 0.84 0.006
918171131 60 U 1.45 0.92 2.28 0.101
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Original article

The relationship between indoor air quality and ventilation
rate, the prevalence of sick building syndrome, and
occupants’ satisfaction in new buildings

Jantima Sakhamula', Vorakamol Boonyayothin', Natnaree Aimyong’, Saisattha Noomnual' and

Wantanee Phanprasit’
'Department of Occupational Health and Safety; “Department of Epidemiology, Faculty of Public Health, Mahidol University

Abstract:

Background: The problem of air quality in new buildings is very important. People spend most of
their time inside a building. Air pollution exposure through skin or breathing may occur within these
structures. air quality exposure due to inadequate airflow may have an impact on sick building syndrome
(SBS) incidences. Objectives: This cross-sectional study aimed to explore the relationship among IAQ,
ventilation rate, the prevalence of sick building syndrome (SBS), and occupants’ satisfaction in two new
buildings: an office building and outpatient building. IAQ parameters, i.e., temperature, humidity, velocity,
light, Carbon dioxide (CO 2) formaldehyde, Total volatile organic compounds (TVOCs), and respirable
dust concentrations, were measured. The demographic data, work experience, job information, SBS
symptoms, and occupants’ satisfaction in IAQ were collected using a questionnaire. Chi-Square Test
and Fisher’s exact Test were used to test the relationship between the parameters mentioned above.
Results The highest prevalence rate was 47.3% for tiredness. Most of these occupants work in an area
where the ventilation rates were lower than the recommended standard of ASHRAE 62.1-2019, Ventilation
for Acceptable Indoor Air Quality, standard of the American Society of Heating, Refrigerating, and Air-
Conditioning Engineers. Furthermore, it was found that non-complied IAQ parameters were significantly
associated with symptoms (p < 0.05), e.g., temperature and CO,were correlated with headaches, while
sickness was correlated with satisfaction of inappropriate temperature (p < 0.05). Conclusion IAQ
indicators, namely, temperature, CO2, and ventilation rate were associated with occupations’ symptoms
and their IAQ satisfaction levels.

Keywords: @ Sick building syndrome ® Indoor air quality ® Occupants’ satisfaction
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wazthuuunaaeulunaaeslifunduiiaudnunglndidssiungusnena (Try out) S1uau 60 Au wadungy
Wwithil 30 AU wagnguyAnanIeuen ST 30 AU HANTIAABUATIIABAAGD ALY AVBLoAY (Alpha
Coefficientiuasasouuna dmiunguidmihvindu 0.906 uaznguyaranegueniviniiy 0.761 dmiuiaiesile
gaunnil AT CO, wagTVOC #529¥AfE Q-TRAK IAQ MONITOR TSI model 987 Japnnaiiaausag TSI
Model 966 as1atnnesiTanlansie Formaldemeter htV- M Janasaingsig Tenmar light meter Liufogng
o1manszsumeglald personal pump uae cyclone lgdasevimiuauinidn tnglausuiiisuanugniesues
\esiiouazynifiumetsennaneurinnsiiusiosns uazdsaeuiisuruuSengian TS| Incorporated Tusewing
mafufegomaiienseidurnadnlduiudeutniuiegieimadae TS Cal u 4146 mnowmudidea
B136229464 frinunisaeuiisulag NSC-TISITIS U .a. 2563 uazlusgninamansaainuasaindldvinisusugud
(Zeroing) neumsniainussez inumeduasamainaaunneinaneglueins wiews dufiudeyasie
wuuaeuniluusiariui TnsesuisnguszasduasvonnuiuilelunisnouuuuasunuuifufiRauuassiidn
sldoensluduiiviinisdine deuwanuuuasunallsiungfisuflitoya uanfuuuuasunalutufientu msnae
fagamnd Anutu aruaan CO, wag TVOC nsr¥ataliay 1 e daust 08:00-15:00 u. Tnewdiunyudevly
wiimsaielunsaziu dmdumaiuiediumdnlueinialdifugogn 2 Falus fedhsmsiuaene
2.5 Ansstounit Insfnssgunaiiiusegiefianugs 75-120 wufmsainitu msssiainuasatisrhmansiain
wuugaTmnas ﬁwuauqmﬁmaﬁmLLazﬁwmuéﬁ’aastmmm‘?iLﬁiﬂ,uLLéazﬁuﬁﬂmsmmﬂmmmaﬂﬁuﬁim
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U138z YeteINIAIINA1EUen (%O0A) 1ng Indirect method insiaen Cozmsfluﬁ Return Air Grille
uaw Supply Air Grille wazneusneimsinddugaiionnalyatiennns ilesanliamnsaindnsnsinadiuay
98N ND1ANSIALABNSS WazAwIA %OA 6lagldgns ((C_ -C )/(C_ -C )1* 100 Tae C_ vinefis mnuiduduvos
€O, lu Supply air yelaganilmaterniAneusnuauriu Return air, C_ neiis anuiduduves CO_ lu Return
air , C_, wnefis Avmdudures CO. uenems wWisuiisuiu ASHRAE 62.1-2019 wagAnasinaeinie
mﬂmauaﬂﬁﬁzﬁumsmﬂﬂﬂaﬁgm“ Vbz = (Rp*Pz) + (Ra*Az) ‘v'hmﬁLﬂiﬂzﬁ%@@gaﬁ’ﬁﬂ‘lmﬂ% Descriptive
statistics  wavliasngnanuduiusseniamun neIndlueInsivaugnvesnauensilsvneimsingly
Fisher’s exact test karAuynvaingueInsUleiuseauanuianelavedliennsimilagly Chi-squared test
N135U09938553UN1537Y

Tmamﬁ%’aﬁléﬁ’uawﬁammmxﬂi'ﬁum'ﬁﬁaﬁﬁﬂuwwé ANEUNNEANERNSITINGIVIS UNINIE
wlunBs lenansiuseaavil 033/64

NaNISANEI

foyafneuwuuasunuuUIuUszan il @mhtennns A $1uau 168 au Huinands Sovaz 75.68
Sovax 84.46 Tengtiosnii 45 T uasimsfinunseiu Ui risosas 68.92 amuadudmihitufoanuddna
Tuausingg 1wy 1ugsn1s muuinsaniuil swdeasdauaunindnual n1unds sunsAng Nundnensyana

Wiihenans B §1wau 142 au iJuneanda Sevay 86.62 e1gosndt 45 U Seway 51.41 uaziinis
AnwnseduUiyaeisesas 50.70 WmihidwluaiduyaansmsnsumnguiRamuludiossg wu vewmsa
VYANANTATEUATY AUNNYNYY FIRUALATIZY AFTNTANY IWTIUANNTIN NTRU 3 AW LAdunsIu Rysedeu
LazAUEnTI9gUAM Yananeusniiinaniuuinmsngluenns B $1uau 285 au umands Sovay 62.46
flongtionndi 45 U $ovar 64.21 uariinsdnmasduinaeisosas 51.58 yanalunguidniuajeduinailng
WnABEAFTNINNIY KNe YIUANTIH YBInTIAYAERsATOUATI laannAsyALEnTIauIN AFTNUILY 4 2 uae
fu 4 Tnsineesesnafaenssy ko Rem TN

Tudhwveadayanisvihen eims A Wueiansdiinau Seeaz 77.03 vesufiRnuihnuesgnelu
913Uz 5- 8 Falussiotu uarfesay 22.97 UTRnuanan uazfesar 46.62 UitRnutuaoufiumes 4-8
Hlussiotu luvaigiionans B iluormsvertasuen fuidRnuiesas 69.01 vhauegmeluennns Uszana 5-8
Falussiotu fevay 28.17 UftRuannaiaddniiay uasfosay 42.47 UtRnufuresimes 4 alusetu

nan13nsavinamunmemaluatasludiu gamnd Arutu emiieu wasaing O, wosifadlas TVOC
wazduvuAEn WsuWisufunaeinAsgIu 1AQ YesnsueungiaiFes nasiriis Sananmeinianieluenns
WAz Singapore Standard SS554:2016° dwsukataIIUIEULTIEUAUUTENANSUATARNITHAL ALATEILTIU
303 wmsgruauduvaasEing N, 2560 WUl 813 A Tn1seIaie 16 Wl dauedsnmuamernielsl
NunaIi Y 3 Wisdiees ldud grumgll CO, wagvlasiiadilan Tngwuiiiufigauugfishnindsnsgiu S
14 i CO, gandAnnnsgulu 13 fuit uazosiafladaninAnunsgu 8 fufl (an1saatanuamoinea
lue1as A Mwandendmisnsd 1) luvasflenans B du shnsesata 17 fuil Sifeunglivhduiidaiede
sindnast Tnefituiguugdsninnnst 15 fufl ansamaianuameimealueins B 9easBoadmia
7l 2) luvairinansnsaindanmsszuienAUSsuTisuiuAmIAIEIL ASHRAE 62.1-2019 WUT1 8115 A
n379¥A 16 Uil dunasianpsgudios 3 fufl e1a1s B A52930 14 flufl kuinausinnsg i 7 #ufl kamsne

Y]
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M99 1 HANMI95I9IRAMAMEINIALLEIATIMUNALNLTIVEID1ANT A

) ) Qo ity AwiEaan co, CHO TVOCs  Huvwiaién
PuU i °C % m/s ppm ppm ppm o/m’
24-26° < 65° 0.1-0.3° < 1,000° <0.1° <1® 50°

2 uEINg 22.28 7172 0.30 915 0.12° 0.44 5.60
nudeansnmanueal 23.36' '66.46 0.30 934 0.12" 0.42 6.40
Nen13Aae 212 21.83 59.62 0.27 1287 0.10° 0.58 18.40
Nen13Aae 213 21.50" 60.38 0.29 1261 0.11" 0.40 33.79

2 gudneain 2207 56.96 0.32° 1029° 0.09 0.26 33.59
theian 1 22.20° 63.81 0.33" 1106’ 0.09 0.29 50.25"
tuiien 2 22.98° 61.40 0.3¢" 1024° 0.10° 0.30 37.51
thean 3 2433 60.58 0.3¢" 1063’ 0.10 0.29 36.30
theian 4 21.68° 55.88 032 1185 0.10 1.24° 51.94°
Ne3FINTsu 24.09° 56.28 0.35° 1189 0.09 0.48 51.88
PuUIMsaauil 20.78’ 60.25 0.1 1245 0.07 0.63 53.16

3 dhedvnis 1 23.94° 67.95 0.31° 1244 0.09 0.84 11.59
We39nIg 2 22.05 66.36 0.31° 1201 0.10° 0.41 11.77
theningnsynna 21.61° 70.69° 0.30° 1341 0.09 0.73 41.16

3 AensAne 1 23.46° 62.41 0.21 910 0.09 0.37 18.78
Hgnnsfng 2 24.23 68.63 0.31 1107 0.08 0.39 37.58
Aadey £ SD 22.65+1.09° 63.09+4.89  0.29+0.04  1128+133"  0.1+0.01°  0.50+0.25 29.05+1592

A15197 2 wamsm’m’iﬂ@mmwmmﬂiummﬁwLLUﬂmuﬁuﬁmmmms B

) ) gyl Aty ArmEaay co, CHO TVOCs  Huvuaién
u Audl °C % m/s ppm ppm ppm g/m’
24-26° <65 0.1-0.3° < 1,000 <0.1° <1° 50°
B3 maUNIANY 2253 63.56 0.10 974 011 0.40 21.15
UFUNTNYIYY 2391 62.23 0.15 976 0.10 0.36 9.60
HOINTIIYANANIATOUAS? 21.24" 62.65 0.14 970 0.10 0.36 39.52
$UUTNNTF AN 2207 64.82 0.11 974 0.11 037 34.36
Bl #heviunnssy 19.64° 7041 0.19 886 0.08 1.05 49.05
G szl 24.18 62.80 0.30 884 0.07 0.36 8.39
AIRY 21.78 62.00 0.16 734 0.09 0.34 12.42
NeLnd 2068 60.23 0.30 899 0.10 0.33 31.46
mesliAUinwen 2335 67.77 0.30 1,236 012 0.32 24.50
2 vewaaduliih 21.05 62.23 0.21 705 0.07 046 16.03
AUGATINAVN N 2127 66.12 0.23 708 0.08 039 16.97
INUNUATIUAT 2179 63.77 0.20 776 0.06 0.39 16.42
TosdansIeIl 21.03" 59.51 0.12 802 0.08 0.31 4.80
HRINTIUIY 2205 56.35 0.11 809 0.07 0.32 18.15
4 YiInTIanIng 2163 61.94 0.11 737 0.05 0.30 37.72
ToINTIARANTIN 21.16 63.29 0.13 805 0.05 0.58 38.25
Aade + SD 21.83+1.15  63.10+315 0.18+008  868+134  008+002  0.39+0.16 23.37+12.40

*AnIgILANAINeINIFA18lUeIA1IINY Singapore Standard SS554:2016
*Usgmansueundly Bas Andhseisnanimeinianiglueinisansisae w.e. 2565
*WaN139 719 IndA kN TINIR I
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A15199 3 NANITASIVINDRTINITILUIINIATUUNAUNUTYB981ATT A

WU WA Estimated ASHRAE wWasuLiau
%’u ﬁuﬁm’mi’ﬂ ;:ﬂ%' 109 Ventilation rate recommendation value ASHRAE
21015 (M) (Vs) (Vs) recommendation value

2 UgINS 7 109.9 34.69 28.90 AR
nudeansnndnvel 8 64 49.20 a1 WU
Aen1sAag 212 16 102 66.56 68.40 Taiu
H18n13mas 213 18 1216 83.10 84.80 Talnu
Audneasne 7 3135 2201 26.9 Tk
Hhewan 1 7 62.4 11.13 36.22 Tadeinu
dhean 2 6 62.4 7.77 33.72 Tadeinu
deizn 3 5 60.8 16.73 30.74 Tadeinu
fhean 4 3 20.9 7.70 13.77 laieiny
Ne3FINTsu 8 101.6 30.59 50.48 Taiu
UUITNTENU a 13.75 9.87 14.12 Taieiu

3 dednig 1 7 30.4 18.05 26.62 Taiu
Ne3ynIg 2 13 60.8 119.71 50.74 N
fheninensyana 3¢ 190 138.66 142 Tadeinu
denisdne 1 13 816 26.09 56.98 Talnu
WansAn 2 20 2632 115.01 138.96 Taieinu

Y186 Ventilation rate /s calculation from equation Vbz = (Rp * Pz) + (Ra*Az)
ﬂ'ﬁ’Nﬁ q Naﬂ’]i@i’)ﬁ]}fﬂé}@i"lﬂ’]’ﬁSUﬂEJ’P]’]ﬂWﬂ’ii’]LLUﬂG]’]iJﬁUﬁSUENa’Iﬂ’ﬁ B
WU WU Estimated ASHRAE Wisuwisu
%u ﬁuﬁm’m’ﬁ’ﬂ E:ﬂ?’f 199 Ventilation rate recommendation value ASHRAE
2115 (M?) (Vs) (Vs) recommendation value

B3  maUNInY 113 244.25 279.83 529.1 Talnu
NUFUANYLTY 10 423 26.88 37.69 Tadeinu
fowmnansAansATeUAsY 56 134.25 57.05 299.43 laiu
USSR 3 5.85 7.85 9.26 Taiu

Bl heviunnssy 160 36533 429.15 765.67 Tainu

G iy
A9 3 6 44.96 9.3 WU
Hendy 20 363 1226.58 376.7 N

2 Hewswedulwiile 3 12 2.51 18.6 Taidu
AUGATINFVN N 80 215 1673.78 439.81 WU
HOIINUNUATOUAT 56  134.25 2.35 23.55 Talfu
MosdansIeIl 8 54 64.56 62.8 WU
NOINTIIUTNY 78 26325 345.85 454.35 Al

4 VoINS 165  509.75 1153.56 929.3 WU
NOINTIVABYNIT 117 42525 685.06 679.75 N

B4R Ventilation rate /s calculation from equation Vbz = (Rp * Pz) +(Ra*Az)
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o U 1

dmsuanuynvesngueINstievne Ay 31ndeyae1n1s SBS Tuwuuasunudui 4 dinasid v

Tfitadungueinisthemnenans fell' o>

q

dmSunguidmtin fie deonsiaunfiegaties 1 91115 81N15HMEN

v v '
@ o

i Aedunely 1 Weufikiuan  ernsmaduiSnunsivdhdmiustumahou Wy ensumngiuamns
vhandlueians awtuiionsnueneinns uievgany, liflsavian1agdug wu gfud Aufmdsdnay lunsu
msfndeilinsdleda lsaveufianaeiiasss uazdmiuyananisuen fennsegnatiosnilienmslusswinetu
Adhunlennns dud Tormawanisdisannugneins A wui ngudmiififieinstiemgenns S1uau 70
918 900 148 518 ANUYNVsoIMthemneImsAndusesas 47.30 enmsiinudnlng fe wlosdn e
WesTy ($oway 39.19) 599AuNAD MUK LAUAN WazTzAelfow (Fosar 25.68) 9115 B wuin naudmihi
flonmsthemgeasn 52 519 910 142 318 Avwynaesenmsthemgemsaniduiesas 36.62 enmsiiny
dnilvgjfio szaneifieen (Sauar19.01) eeadunAe seAeLAasayn lo 1 (Foeaz14.08) WasRuia seAneLfas
(Fovaz 14.08) vauzfinguyananEuenieINstIBwneIANs 58 518 910 285 118 ANUYNVBINGLEINTTIE
maesanidudesas 2035 ensitnude idlesdn disusu Weady (Gevay 9.47) sosawnfe Anayn (Fevas
6.67) harHILa sEA1BLARe (Souay 4.91)

Tudiuvesanuiisnelavesgldanasdenmuninainianielueims gldeasaulvgiisnelagumal
ATty Audaau ndu Yiinau anudimesuasaing uasdes lneiiuin “winzan” ogdlsfinny wina
Tue1As B Vssanuesmisdantgamaidiuly dafu lemudmihifdhaiuiaosermsianufioels
sonunmaNManglueiasiuszduUunas duyananeueniaiuiianelaunn

Jadeifanuduiusseninaunmenmafiungueinistiemneias dmuenns Aldud en1suan
Aswrvominauiaudniudiugumgiuazsedu miveulasenlus (o = 0.034), (o = 0.028) vaurflonsiviles
& auey Woady danuduiusiuduaunndn (o = 0.033) (ansinmdedefifleudiiusseinsauninenne
fungueInstheivneIATUeseIas A TaziBuadmisil 5) luvaeilonas B enmsUinAsuzvoudimiig
faruduitustunesiailes (p =0.022) Tnsfinnuynvesenistindsssiunuganuindu 6 Twu 2 U3
mananfvinnunuduvesiesiailadszning 0.10-0.12 ppm ganiiAussguiisnindes uazlinuay
Atussevinnanmenmatuanmsthemmoimslunguyanansuen (Hansanuiadefifinnuduiudseming
AMNWEIMATUNGNBINTUIEIMNBIANTVBI81ANT B FasgaziBuadansnsii 6)

90l

Mnuan1snsatanuamoImanigluetaslviia 2 evens Sadueiansln fszuuuuermawuus
dldomsldanunsausugamaiiliies waznanisesiatalidulumunasiuninsgiu 3 wisfiwes liun gamal
Wosiiadiles uay CO, Femnmimefaiduiusiusnmnisssuisonianiglueasiae ndnie el Co,
uazwlesiariled gnuanudesvidoifinanunasmeluenns wu aumelasonvesdfildenas Jarlueias iy
wiesiwesliisn Iiuosuesn Amaglueians was mudwunasaia widhsnsszueeensniunas il
aswaiiazanluenaslds sndiuldt lufuiitdnsmmsssusoimadimniiAiausuuzaes ASHRAE 62.1-2019
tu avesmnrdwesinaiganinnusidimundudnlvgluiaoseins dadefinnudmiudseninnmuam
omefunduerntsthewneims Tiun gaumgifaruduiusosaiifvddyiuenisuinises ndnie Tuilui
fiflgamnisnTormstanfseranntu wazdtae SBS wuanntu sumgidutiafodumuauevesiiogniely
9115 Mngamgiiniglurmsiduiull awviliidudeavad ileannsaeniuieusenainsienie shlian
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M191990 5 ANudURUSTENINe IAQ fiu SBS lunguidmtiinienans A (p-value)

21M13U728 goungll ANy co2 Wosiiafilad  TVOCs  duvwiaidn e
TUIYDINA
R SEAneLfes 1 0.601 1 0.456 1 0.398 0.776
AURINTY 0.485 0.789 1 1 0.623 0.683 1
SeANELARInN 0.224 0.087 0.174 0.405 0.738 1 0.412
MUY Warumn 0.054 0.579 1 1 0.741 0.379 1
Yanlua 0.209 1 0.684 0.61 0.573 0.599 0.721
faayn 0.413 0.827 0.598 0.749 0.461 1 0.815
svaeifesaynle 0.321 0.554 1 0.392 1 0.535 1
JANEAD ABUI 0.768 0.357 1 1 0.692 0.72 0.805
wiunihen wmglaguin 1 0.2 0.459 1 1 0.605 0.725
Undsue 0.034 0.855 0.028 1 0.114 0.077 0.425
Jaleu 1 1 0.364 1 1 0.227 0.186
witordn dreueu Wesdy 0.131 0.239 0.312 0.807 0.767 0.033 0.586
Aauld 1 0.235 1 1 1 0.217 1
Yaauslunsiny 0.085 0.848 0.347 0.781 1 0.543 0.301
*The Fisher’s exact test is significant at the .05 level
5197l 6 AwdNTUSIEIINg 1AQ AU SBS Tunguidmihitenans B (p-value)
a1mste aounndl P co Wasdanlan TVOCs oAz
o 2 JTURINTA
Auis szAnefes 0.215 1 0.095 0.22 0.076 0.116
AuRImTs 1 1 0.087 0.619 0.075 0.165
SEABLADINT 0.462 1 0.574 0.617 0.766 1
AT LEURN 1 0.293 1 1 1 0.742
anlua 1 0.294 1 0.761 1 0.533
Anayn 0.373 0.149 0.422 0.307 0.72 1
symeifesayn 1o 9w 0.694 0.579 0.459 1 0.308 0.295
JANEAD ABUI 0.692 0.784 0.477 0.631 0.738 0.441
wlwnthen weladgiuin 1 1 1 0.567 1 0.29
Undsue 0.373 1 1 0.022 0.076 0.116
Jaeu 0.59 0.689 1 0.082 1 0.473
witeedn fieueu Weadu 0.642 0.543 0.383 0.28 0.47 0.553
aauld 1 0.434 1 0513 1 1
mauslunsvhay 0.603 0.73 0.3 0.229 0.217 1

*The Fisher’s exact test is significant at the .05 level

WU donndedfiurnanisAnwives D.D.Mitsikostas™ lavindnyiAugnvete1n1sUInAsees1eiu wudl 91015090
Aswrduitusiugamgliin CO_ fimnuduniusiueinisdanfisyy mududures CO_ gendndwnsgiu tinan
! = a0 s = ¢ = X vy Y a = | 3
nssvutgeINAlinedies asniiivuy wesuadles azanlununld Wuwmeliineinisuindsee egrlsiny
Tuvsunivesianlendanuduiusegsiitodfgyiueinisiindsye wianududuvesiosianleanuinug
WesgIutl enallewnandadesin wu meinuainaviediluinsinuininniunieraludadensedu
TiAnensUinfsey FeaennaseunisAne1ued Andreas Moses Appel® lavinsAinwanuduiusseninenis
MnuaaiveINsUnAsye wasnadiminnuivhauananianudsgsisainistinfsyeuazlunsy
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M990 7 Anuduiusseniiengueimsthewmseimstiuseauanuiianelavesldeinisil

nauanstewmneiais (Sawaz)

szauaNianalavasyliennisli 9115 A (Wwithil) 9115 B (Wwihi) YARANUBN
Uy laithe Uy laite Uy Liithe
auugll
ISP EAGH 72.86 74.36 44.23 47.78 27.59 59.91
lawiangau 27.14 25.64 55.77 52.22 72.41 40.09
p-value 0.836 0.683 <.001
Ay
IAUNNEEL 80.00 88.46 76.92 60.00 63.79 81.06
Taiwngau 20.00 11.54 23.08 40.00 36.21 18.94
p-value 0.156 0.040° 0.005"
nsiadeulvaveseIna
N GaEAEY 50.00 64.10 59.62 46.67 79.31 87.22
lawisngau 50.00 35.90 40.38 53.33 20.69 12.78
p-value 0.083 0.137 0.125
nAusUNIY
NGB 65.71 76.92 57.69 58.89 77.59 87.22
luwiangau 34.29 23.08 42.31 41.11 22.41 12.78
p-value 0.131 0.889 0.065
UTanaurly
LANNSHEL 41.43 46.15 44.23 42.22 74.14 82.38
luwingau 58.57 53.85 55.77 57.78 25.86 17.62
p-value 0.563 0.816 0.156
UTunauueeadng
VBTG 72.86 73.08 80.77 81.11 96.55 96.48
lawiangau 27.14 26.92 19.23 18.89 3.45 3.52
p-value 0.976 0.960 0.978
WdeesunIu
VBTG 48.57 60.26 63.46 56.67 70.69 70.04
Taiwngau 51.43 39.74 36.54 43.33 29.31 29.96
p-value 0.154 0.427 0.924

*The Chi-square statistic is significant at the .05 level
G

MnEamsAnATainu dhmsseuigemAdnIunasinass L Busuldansesu Co, Aiunsgu
My wazkan AU gamgil uay CO Tduiusedaillvdfgyiuoinsuinfses lnedadoannain
anmwndeunsinauiidndy enafiurefailesazaluiuiiilesnsinmsstuisormasvdedalusnsya
forunuiuly dnsvgampifmerailiisaedoamsane uazdwmaiaennsuindseeld dafu lunns
Fansdaymennineinianiegluenns ﬁ'm%’ummiﬁy’ﬂaaﬂﬁmﬁmmuqmmﬁ wargnIINsSEUIERINAliegly
sefufsnzan TasRonsumiaimsyssvdandanumugiudosuameasdliornsde

dadninvaensine
msdnwafslifunsineiluguuuuniadnung imadenifuiedidutisnarlanamiaitu e
UUMIANNENITUSIEINAUNININIALEEIAISAUERIINITTZUIEDINIA AIUYNTBINGNBINTUILLNDIANT
wagszauanuiisnalaludldanansivi nsfiusiegndanalinseunauluyndasggnianielu 1 Y
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Original article
Reliability and validity of a 2-minute walk test in coronary
artery bypass graft patients

Phatra Meesuksabai' and Photsawee Kwanchuay”
'Department of Physical Medicine and Rehabilitation, Phramongkutklao Hospital; “Department of Rehabilitation Medicine, Faculty

of Medicine, Thammasat University

Abstract:
Background: The 2-minute walk test (2MWT) has been studied to demonstrate its relationship and
sensitivity to physical functions in coronary artery bypass graft (CABG) patients, however, the data on
its reliability and validity in this group of patients compared to a 6-minute walk test (6MWT) are limited.
Objective: This study aimed to determine the reliability and validity of the ZMWT compared with the
6MWT in CABG patients. Methods: This analytical study was conducted in 15 CABG patients at the
outpatient cardiac rehabilitation clinic, Phramongkutklao Hospital. The patients were divided into two
groups to participate in both the ZMWT and the 6MWT trials. The first group started with a trial of 2
times of 2MWT, then 1 time of 6MWT. The second group began with a trial of 1 time of 6MWT, then 2
times of ZMWT. The measurement of walking distance and maximum heart rate was recorded. Results:
The reliability of two trials of 2MWT was 149.43+30.96 meters and 148.12+28.55 meters, respectively,
with the intraclass correlation coefficient equal to 0.985 (p <0.001). Whereas, the validity of the first
and second trials plus an average of 2MWT in both trials had a significant correlation with the 6MWT
(r = 0.957, 0.931, and 0.951, respectively; p <0.001). The exercise intensity of 2MWT and 6MWT was
32.37 and 39.41 percent, respectively. Conclusion: The 2-minute walk test yields a high reliability and
validity among CABG patients in outpatient cardiac rehabilitation clinic.
Keywords: @ Coronary artery bypass graft ® 2-minute walk test ® 6-minute walk test

® Outpatient cardiac rehabilitation
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Introduction

A cardiac rehabilitation program is an integrated rehabilitating process for patients with cardiovascular
problems that provides care with a suitable and safe exercise program to reduce mental anxiety and risk
factors of cardiovascular diseases through consultation and advice on behavioral modifications to health.
The goal is to increase an appropriate level of functional capacity in specific patients, so they can return
to their careers and have a good quality of life with lower disease recurrence, morbidity, and mortality'.
The American College of Cardiology (ACC) and the European Society of Cardiology (ESC) have suggested
that all cases of patients with cardiac diseases from various causes should receive a cardiac rehabilitation
program (Class | recommendation)”’. Exercise training is a critical component of the cardiac rehabilitation
program. Before starting the exercise training in Phase 2 or outpatient cardiac rehabilitation program,
all patients are suggested to perform an exercise stress test at the symptom-limited level for their risk
classification, together with the appropriate exercise prescription®. By performing the cardiopulmonary
exercise test (CPET) or the electrocardiogram exercise stress test, it can yield useful and beneficial
information. However, those methods are not commonly used due to the requirement of expensive
tools and specialists with expertise to test and interpret results.

The walk test is a measurement that can be used to evaluate the effectiveness of performance,
overall treatment efficiency, and readiness before hospital discharge®. The 6-minute walk test (6MWT) is
a popular functional test below the highest level that patients can do the highest in the submaximal test,
especially those with cardiac and lung diseases, as well as other chronic diseases due to its convenience,
no need of complicated equipment, less time consuming, no requirement of specialists for testing, and
more related results to the capability of performing daily activities than other tests’. Thus, the 6MWT is
used for both inpatient and outpatient cardiac rehabilitation®.

Another walk test with a shorter distance, the 2-minute walk test 2MWT), was first used in
COPD patients. It possesses a good level of reliability and validity when compared to the 6MWT. It is
very useful for patients with low functional capacity, not being strong, and having walking problems. The
2MWT is practical when used in clinics with a large number of patients and limited length of service'”.

Following a literature review, there have been limited studies on the 2MWT in patients with
cardiac rehabilitation’. A study in a group of coronary artery bypass graft patients showed that the 2MWT
was moderately associated with the ability to perform physical function when compared to daily activities
and the quality of life. However, it has sensitivity but lacks reliability and validity when compared to the
6MWT, which is widely used in the cardiac rehabilitation clinic.

Hence, the primary objective of this study was to determine the reliability and validity of the
2MWT in coronary artery bypass graft patients. The secondary objective was to compare the intensity of
the 2MWT and the 6MWT in coronary artery bypass graft patients. It was hypothesized that the 2MWT
had a good level of reliability and validity when compared to the 6MWT in coronary artery bypass graft
patients. The results of this study should be adapted to provide services to cardiovascular artery bypass

graft patients who attended outpatient cardiac rehabilitation.
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Materials and methods
Type of study

This was an analytical study in patients who received outpatient cardiac rehabilitation at the
cardiac rehabilitation clinic, Phramongkutklao Hospital from April 2018 to April 2019. Ethical approval
was obtained by the Institutional Review Board, Royal Thai Army Medical Department (No.R038h/61)
Participants

The selection criteria included patients aged 18-75 years who underwent coronary artery bypass
graft surgery and received outpatient cardiac rehabilitation. They agreed to participate in the study.

Those contraindicated for the 6MWT according to the American Thoracic Society (ATS) criteria™®:
1) unstable angina within the past 1 month, 2) myocardial infarction within the past 1 month, 3) heart
rate of more than 120 beats per minute at rest, 4) systolic blood pressure greater than 180 mmHg or
diastolic blood pressure greater than 100 mmHg at rest, and 5) chronic lung disease or leg problems that
prohibited walking, were excluded from this study.

After the coronary artery bypass graft surgery, all patients received drugs in the Beta-blockers
group to help reduce the chance of arrhythmia and mortality'". Following the abovementioned data, all
of them were given the same drugs with an effect on heart rate reduction. Thus, this should not impact
the calculation of weight level of the 2MWT.

Sample size calculation

Since there have been no previous studies on the accuracy and validity of the 2MWT versus
the 6MWT in cardiac rehabilitation patients, this was a pilot study in 11 cardiac rehabilitation patients,
with the correlation coefficient between the 2MWT and the 6MWT of 0.734 for sample size calculation.
Thus, the total number of subjects in this study were at least 15 patients.

Study methods

All participants had thorough explanations regarding their consent to participate in this study
before they provided their signed informed consent. Then, they were asked to complete a questionnaire
on basic information including age, sex, underlying disease, diagnosis of cardiovascular disease, history of
cardiovascular surgery, cardiovascular intervention, duration of post-cardiovascular surgery or intervention,
complications, data of left ventricular ejection fraction (LVEF) NYHA functional class, medications, low-
density lipoprotein (LDL) blood glucose, waist circumference, body mass index (BMI), and smoking history.
All obtained data were recorded in the case record form. The participants received the 2MWT and the
6MWT at the outpatient cardiac rehabilitation clinic.

Each participant was required to take both the 2MWT and the 6MWT on the same day. The
sequence of tests was divided into two groups using block randomization. One group was patients
who received the 2MWT first, then the 6MWT. The other was those who obtained the 6MWT first, then
the 2MWT. To lower learning effects, the collected data of all participants included heart rate, oxygen
saturation, blood pressure, fatigue level, and electrocardiogram, using a remote heart tracker before and

after the walk tests.
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To reduce factors arising from learning and gaining familiarity with the tests, all participants
practiced for each walk test one time before the actual walk tests. Data analysis of the actual walk tests
was divided into 2 times of the 2MWT for reliability and 1 time of the 6MWT for validity. There was a
10-minute rest between each test, waiting for all the required measurements to return to the original
baseline range of all participants. Each participant started the 2MWT or the 6MWT walk according to
the sequence from randomization.

In the 6MWT, participants were instructed to walk the farthest distance within 6 minutes back
and forth around the straight cones of 15 meters apart. They could take a break during the test if they
were unable to walk further, then resumed their walk test until the full 6 minutes, with warning reminders
for the remaining time of the walk test every 1 minute, according to the standards of American Thoracic
Society™.

For the 2MWT, participants were instructed to walk the farthest distance within 2 minutes back
and forth around the straight cones of 15 meters apart, with warning reminders for the remaining time
of the walk test every 1 minute, which applied from the standards of the 6MWT.

The data obtained from the walk test, including the 1 and 2™ time of the 2MWD, were
analyzed to determine the reliability of the 2" time of the 2MWT. Whereas, the 6MWD was analyzed
for the validity. For the intensity of the 2MWT and the 6MWT, the highest HR while walking was applied
to calculate the % intensity, using the heart rate reserve (Karvonen method) according to the equation
Walking HR = Resting HR +% intensity x (Max HR - Resting HR) by calculating the maximum heart rate of
each patient from the formula: 208 - (0.7x age)®.

Statistical analysis

Data were verified for accuracy and recorded by the STATA / MP 12 program. Then, general
data were analyzed using descriptive statistics, such as number, percentage, mean, standard deviation,
and minimum and maximum values. Chi-square test or Fisher’s exact test was applied to compare basic
data characteristics as the grouped data. Independent t-test or Mann-Whitney U test was employed for
the continuous data. The correlation coefficient r was used to analyze the validity for the correlation
between the 2MWT and the 6MWT. The intraclass correlation coefficient was applied to analyze the
reliability between the 2 times of 2MWT and described by the Bland and Altman plot. The p < 0.05 was

considered as statistical significance.

Results
A total of 15 patients underwent coronary artery bypass surgery, including 14 males and 1
female, mean age 65.27 years (8.86 standard deviation), and mean body mass index 25.01 (standard
deviation 3.64), with 5 cases of diabetes (33.33%). For the risk classification among heart rehabilitation
patients, there were 4 high-risk (26.67%), 2 moderate-risk (13.33%), and 9 low-risk (60%), with an average
left ventricular compression value of 56.57% (the standard deviation 13.27). Other baseline data are

shown in Table 1.
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Table 1 Demographic data and clinical characteristics of the study population (n = 15)

Variables n %
Sex
Female 1 6.67
Male 14 93.33
Age (year) 15 65.27+8.86*
Underlying disease
Hypertension 15 100
Diabetes 5 33.33
Dyslipidemia 11 73.33
Previous stroke 1 6.67
Smoking 3 20
Risk stratification in cardiac patient
Minimal 9 60.00
Moderate 2 13.33
High q 26.67
Left ventricular ejection fraction (%) 14 56.57+13.27*
Fasting blood sugar (mg/dL) 14 122.5+36.04*
Hemoglobin A1C (mg%) 7 6.59+1.03%
LDL-C (mg/dL) 14 84.24+18.48%
Waist circumference (cm) 15 94.27+10.83*
Body mass index (kg/m?) 15 25.01+3.64*

*Continuous data presented with mean+SD

Data for assessing the participants prior to the start of the walk test comprised an average heart
rate at rest of 78.87 beats per minute (standard deviation 10.45), mean systolic / diastolic blood pressure
of 127.87 / 71.27 mmHg, median oxygen saturation of 97% (lowest - highest 96-98), and median fatigue
(Borg CR-10) of 0 (Table 2).

The walk test results were divided into 2 times of the 2 MWT and 1 time of the 6MWT, with
measurements of walk distance, maximum heart rate, oxygen saturation, fatigue level, and blood pressure,
as shown in Table 3.

For the reliability, the distances of the walk test from 2 times of the 2MWT were used twice
to calculate: 149.43 m (30.96 standard deviation) and 148.12 m (28.55 standard deviation), respectively.
Whereas, the 2 times of the 2MWT yielded the Intraclass correlation coefficient of 0.985 (p < 0.001),
indicating a high level of reliability from 2 times of repeated measurement (Table 4). The difference in
mean distance of the 2MWT between the 1% and the 2™ time is shown in Figure 1.

For the validity, there was a significant correlation between the 1 and the 2" time of the 2MWT,
as well as the mean of those two times, and the 6MWT, with r = 0.957, 0.931, and 0.951, respectively
(p < 0.001). The difference in distance between the 6MWT and the mean of the 2 times of 2MWT is

shown in Figure 2.
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Table 2 Baseline physical assessment
Variables (n = 15)

Oxygen saturation (%)

Median(Min-Max)/Mean+SD

97 (96-98)**

113

Resting heart rate (bpm) 78.87+10.45%
Rate perceive exertion (RPE) 0 (0-1)**
Systolic blood pressure (mmHg) 127.87+16.91*
Diastolic blood pressure (mmHg) 71.27+£9.93*
*Mean(SD) for continuous data; **Median(Q25-Q75) for interval data
Table 3 Exercise test results
Variables (n = 15) Mean (SD)
2MWT
Distance (m)
Trial 1 149.43(30.96)
Trial 2 148.12(28.55)
Peak heart rate (bpm)
Trial 1 106.73(15.95)
Trial 2 105.87(16.19)
Oxygen saturation (%)
Trial 1 95.40 (1.35)
Trial 2 95.47(1.64)
Rate perceive exertion (RPE)
Trial 1 1.06 (0.75)
Trial 2 1.1 (0.82)
Systolic blood pressure (mmHg)
Trial 1 159.53 (19.56)
Trial 2 156.73 (19.24)
Diastolic blood pressure (mmHg)
Trial 1 83.93 (11.08)
Trial 2 80.93 (10.00)
6MWT

Distance (m)

Peak heart rate (bpm)

Oxygen saturation (%)

Rate perceive exertion (RPE)
Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

423.55(88.49)
110.87 (16.63)
95.27 (1.75)
1.73 (1.08)
160.47 (24.54)
80.27 (11.74)

Continuous data presented with mean+SD
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Table 4 Intraclass Correlation Coefficient of the 2MWT (n = 15)

ICC 95%ClI p-value
2MWT trial 1 and 2 0.985 0.913-0.990 < 0.001
ICC = Intraclass Correlation Coefficient
Significant if p < 0.05
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The average walking distance for two times of 2MWT was 148.78 m, therefore projecting the
distance walked for 6 minutes by multiplying average 2MWD by three (3 x 148.78 = 446.34 m). The
percentage error between the estimated 6MWD from 2MWT and the studied 6MWD showed 5.38 percent.

The exercise intensity of the 2MWT and the 6MWT by using the formula of % intensity), with
heart rate reserve (Karvonen method), demonstrated that the average of 2 times of 2MWT had the %
intensity of 32.37 (14.85 standard deviation), which was at the low level. Meanwhile, the 6MWT had the
% intensity of 39.41 (14.92 standard deviation), which was also at the low level.

Discussion

This study significantly yielded similar results of the walk distances following the 2 times of 2MWT
in coronary artery bypass graft patients, with a high reliability that is comparable to previous studies in
those with COPD, below knee amputation surgery, cerebrovascular disease, and multiple sclerosis®>™.

For the validity, our results showed that the walk distances of the 2MWT and the 6MWT tests
were highly correlated following the calculation by using the mean of the 2 times of 2MWT, similar to
previous studies in patients with COPD, cerebrovascular disease, and multiple sclerosis®*".

To determine the exercise intensity of 2MWT, we applied the formula for calculating the %
intensity) by the heart rate reserve (Karvonen method). The light level of intensity of both the 2MWT
and the 6MWT was observed (30% to < 40%), but significantly lighter in the 2MWT (32.37 and 39.41). This
was in accordance with our expected primary outcome, in that the walk test with a shorter time should
have lighter exercise intensity, which is considered an advantage of the 2MWT. In particular, the 2MWT
in coronary artery bypass graft patients who received outpatient cardiac rehabilitation (Phase 2) and
required a walk test was likely to be acceptable among those patients due to its ease and convenience
to perform, especially those with a low level of fitness or walking and balance problems. Thus, it was
safer with fewer complications and symptomatic abnormalities from the walk test due to lighter exercise
intensity'™*®. However, the shorter time of the walk test of the 2MWT compared to the 6MWT could
cause a ceiling effect similar to the 6MWT, particularly in patients with a high functional capacity or

8162931 - |n addition, the 2MWT, which consumed only a short duration of 2 minutes, may

proper walking
be practical for the cardiac rehabilitation services with a large number of patients.

There were several advantages from our study. Firstly, there was a reduction of factors from
learning. Participants who practiced for a walk test at their first time become familiar with it as results in
previous studies showed that the effects of learning factors could lead to better outcomes in subsequent
tests’. According to the literature, our study added more information on reliability, validity, and intensity
to be widely applied in coronary artery bypass graft patients.

The limitations of this study were that the results of the walk test seemed to be only the walk
distance. In practice, it should depend on many factors that affect the quality of life, such as walking
speed or walking safety. Additionally, our study was only performed in cardiac rehabilitation patients
who underwent coronary artery bypass graft surgery. Therefore, it could not be applied to other groups

of patients with cardiac diseases.
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Conclusion

The 2-minute walk test yields a high reliability and validity among CABG patients in the outpatient

cardiac rehabilitation clinic. This can be adapted in clinical practice to shorten the exercise test time at

the cardiac rehabilitation clinic, where there are a large number of patients.
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Effect of oral anti-coagulant on 12-month overall mortality
rate in admitted elderly patient with newly diagnosed atrial
fibrillation and atrial flutter

Narongchai Wattanawongwon' and Arjbordin Winijkul®
'Division of Cardiovascular and Metabolic Disease Prevention, Department of Preventive and Social Medicine; “Division of Cardiology,

Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Abstract:
Background: Atrial fibrillation increases the risk of ischemic stroke, contributing to increased disability and
mortality. Nevertheless, the benefit of early initiation of oral anticoagulant (OAC) for stroke prevention in
elderly with newly diagnosed atrial fibrillation (AF) during hospitalization for non-cardiac causes remains
questionable. Objective: To study the effect of OAC on the 12-month overall mortality rate in admitted
elderly patient with newly diagnosed atrial fibrillation and atrial flutter Methods: We conducted a
retrospective cohort study involving hospitalized patients with non-cardiac causes at Siriraj Hospital
in Thailand between 2003-2019. Participants aged more than 75 years and newly diagnosed AF were
included. The primary outcome was overall mortality. Secondary outcomes were cardiovascular death,
non-cardiovascular death, non-fatal stroke, bleeding events, and rehospitalization. Results: We enrolled
a total of 216 participants, with 24 in the OAC group and 192 in the non-OAC group. The predominant
OAC used was warfarin (91.7%). Throughout the 1-year follow-up period, 6 deaths were observed in the
OAC group, compared to 107 deaths in the non-OAC group. The hazard ratio (HR) for overall mortality
was 0.33 [95% confidence interval (Cl), 0.15-0.75; p-value = 0.08]. Post-hoc power was 84% with an
alpha of 0.05. However, non-cardiovascular deaths accounted for 96.4% of all deaths. There were 4
non-fatal strokes only in the non-OAC group. The HR for bleeding events was 6.11 (95%Cl, 1.37-27.32;
p-value = 0.018). Conclusions: Non-cardiovascular death emerged as the primarily cause of death. The
potential benefits of initiating OAC in elderly patients newly diagnosed with AF during hospitalization
might be constrained by patients’ active medical conditions. Nevertheless, the consideration of stroke
prevention post-hospitalization in elderly remains warranted. Further prospective studies are required
to determine the optimal timing for initiating OAC therapy, mainly warfarin to maximize the benefit of
stroke prevention while minimizing bleeding risks.
Keywords: @ Stroke prevention in atrial fibrillation ® SPAF @ Newly diagnosed atrial fibrillation

® Newly diagnosed AF @ Elderly
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fibrillation and atrial flutter

Introduction
Atrial fibrillation (AF) is a frequent cardiac arrhythmia, particularly among the elderly. In Thailand,
the prevalence of AF is 1.6% in individuals aged between 65 and 74 years and increases to 2.5% in
those aged 75 years and older’. AF elevates the risk of ischemic stroke and major adverse cardiac event
(MACE) leading to disability and mortality®*. Recent guidelines recommend the assessment of stroke
risk using the CHA DS _-VASc score and bleeding risk using the HAS-BLED score™®. However, the bleeding
risk in elderly patients is often higher than expected based solely on the HAS-BLED score, due to factors

112 Furthermore,

such as clinical frailty”?, drug-drug interaction from polypharmacy™'’, and malnutrition
warfarin remains the primary oral anticoagulant (OAC) used in Thailand. Drug-food interaction must also be
considered, as it can result in a labile INR, leading to unfavorable outcomes. The initiation of OAC therapy
in elderly patients newly diagnosed with AF requires a collaborative decision-making process involving
the attending physician, the patient’s preferences, and the patient’s family. Therefore, a retrospective
cohort study was conducted to investigate whether initiating OAC in elderly patients newly diagnosed

with AF or atrial flutter could reduce overall mortality within a 12-month period.

Material and methods

Study design

The retrospective cohort study was conducted with hospitalized patients with non-cardiac
causes at Siriraj Hospital in Thailand from January 2003 to 2019. Participants were identified using ICD-10
codes (148.0, 148.4, 148.9, 148.91, 148.92 for newly diagnosed AF and atrial flutter). This study received an
approval from the Institutional Review Board, Faculty of Medicine, Siriraj Hospital (SIRB) (COA no. 225/2019).
Study population

Hospitalized participants aged 75 years or older, with newly diagnosed AF or atrial flutter, were
included. Participants were excluded if they were admitted due to any cardiovascular events [e.g.,
myocardial infarction (M), ischemic stroke] or had undergone cardiovascular surgeries. Participants with
a history of OAC use or a prior diagnosis of AF or atrial flutter were deemed ineligible. Additionally,
individuals with mitral stenosis, hypertrophic cardiomyopathy, or prosthetic heart valves were excluded.
The participants were categorized into 2 groups: the OAC group, comprising those initiated with OAC during
the index hospitalization, and the non-OAC group, consisting of those not initiated with OAC during the
index hospitalization. The participants were then observed for a period of 1 year.
Outcomes

The primary outcome was 12-month overall mortality, while secondary outcomes included
cardiovascular death, non-cardiovascular death, non-fatal stroke, bleeding events, and rehospitalization.
Statistical analysis

In the sample size calculation for the primary outcome, a hazard ratio of 0.49 was used®?,
aiming for a power of 90% at an alpha level of 5%. This calculation yielded the required sample size of

173 participants in each group. The sample size calculation was performed in the nQuery sample size
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software. The hazard ratio (HR) for overall mortality was analyzed using the Cox proportional-hazards
model with proportional hazards assumption. Variables demonstrating a relationship with overall mortality
in the univariate analysis (p-value < 0.2) were subsequently incorporated into the multivariate analysis
to define the independent predictor of 12-month overall mortality. Likewise, the secondary outcomes
were analyzed using the Cox proportional-hazards model with proportional hazards assumption. The
statistical analysis was conducted using Stata software version 15.1. Two-sided p-values less than 0.05

were considered indicative of statistical significance.

Results

Study population

After applying the ICD-10 codes as mentioned earlier, a total of 4,704 participants were eligible
for assessment. Among them, 216 participants with newly diagnosed AF and atrial flutter were included in
this study: 24 (11.1%) in the OAC group and 192 (88.9%) in the non-OAC group. The baseline characteristics
of participants are described in Table 1. OAC use comprised 22 cases of warfarin (91.7%), 1 case of
apixaban (4.2%), and 1 case of dabigatran (4.2%). The mean age was 81.9+4.2 years in the OAC group
and 82.9+5.6 years in the non-OAC group. The mean CHA DS VASc score was 4.5+0.3 in the OAC group
and 4.2+1.3 in the non-OAC group. The mean HAS-BLED score was 3.0+1.2 in the OAC group and 2.8
+1.1 in the non-OAC group. The mean clinical frailty score was 5.1+0.9 in the OAC group and 5.5+1.0
in the non-OAC group.
Primary outcome

During the 1-year follow-up, a total of 113 deaths from all causes were recorded in both groups,
with 6 deaths (25%) in the OAC group and 107 deaths (55.7%) in the non-OAC group. The HR for overall
mortality was 0.33 [95% confidence interval (Cl), 0.15-0.75; p-value = 0.008]. (Figure 1)

Overall mortality
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Figure 1 Overall mortality
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Table 1 Baseline characteristics

Characteristic OAC Non-OAC p-value
(n=24) (n =192)

Age - mean+SD 81.9+4.2 82.945.6 0.411
Male sex - no. (%) 11 (45.8) 95 (49.5) 0.736
CHAZDSZ—VASC score - mean+SD 4.5+0.3 4.2+1.3 0.336

->5-no. (%) 11 (45.83) 75 (39.06) 0.523

->7-no. (%) 1(4.17) 12 (6.25) 1.000
HAS-BLED score - mean+SD 3.0+1.2 2.8+1.1 0.506

->3-no. (%) 13 (54.17) 111 (57.81) 0.733
Clinical frailty score - mean+SD 5.1+0.9 55+1.0 0.075

->6-no. (%) 9 (37.50) 81(42.19) 0.661
Hypertension - no. (%) 22 (87.5) 159 (82.8) 0.773
Diabetes mellitus - no. (%) 9 (37.5) 65 (33.9) 0.723
Coronary artery disease - no. (%) 10 (41.7) 38 (19.8) 0.015
Heart failure - no. (%) 5(20.8) 13 (6.8) 0.035
Cerebrovascular disease - no. (%) 1(4.2) 28 (14.6) 0.213
Cirrhosis - no. (%) 0 8 (4.17) 0.602
History of bleeding event - no. (%) 2(8.3) 13 (6.8) 0.676
Concomitant anti-platelet use 11 (45.8) 80 (41.7) 0.697
Concomitant NSAIDs use 1(4.2) 4(2.1) 0.448
Current alcohol use 7(29.17) 38(19.79) 0.286
Diagnosis of admission

- Infection 4(16.7) 93 (48.4) 0.003

- Bleeding 0 17 (8.85) 0.228

- Non-cardiac surgery 8(33.3) 71 (37.0) 0.727
APACHE Il score - total no. 7 53

- Mean+SD 34.4+3.6 32.545.2 0.334

->30 - no. (%) 6 (85.7) 39 (73.6) 0.668
Serum creatinine at admission - total no. 23 177

- Mean+SD 2.2+1.6 1.8+£1.7 0.330

-> 1.5 mg/dL - no. (%) 12 (57.1) 63/1 (36.0) 0.054

Univariate analysis of variables was performed to identify potential predictors for inclusion in
the multivariate analysis, as illustrated in Table 2. Clinical frailty score greater than 6, cirrhosis, and the
diagnosis of infection at admission were identified as significant predictors associated with increased
overall mortality. However, the diagnosis of non-cardiac surgery at admission was identified as a significant
predictor associated with decreased overall mortality. These results were consistent with both elective
and emergency non-cardiac surgeries.

We conducted an additional multivariate analysis. In Model 1, the HR for 12-month overall
mortality was 0.38 (95%Cl: 0.16-0.89; p-value = 0.027) after adjustment for age over 85 years, clinical

frailty score greater than 6, underlying cirrhosis, coronary artery disease, the diagnosis of infection, and
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Table 2 Relationship between death and variables

Factor No. / no. total 12-month survival rate (%)  HR (95%Cl) p-value
Oral anti-coagulant 24/216 75 0.33 (0.15-0.75) 0.008
Age > 85 67/216 39 1.44 (0.98-2.12) 0.060
Sex; male 106/216 44 1.16 (0.80-1.70) 0.425
CHAZDSZ—VASC score > 5 86/216 a7 1.03 (0.71-1.5) 0.881
CHAZDSZ—VASC score > 7 13/216 46 0.96 (0.45-2.05) 0.907
HAS-BLED score > 3 124/216 49 0.91 (0.61-1.32) 0.611
Clinical frailty score > 6 90/216 32 1.98 (1.36-2.87) < 0.001
Hypertension 180/216 49 0.83 (0.52-1.34) 0.445
Diabetes mellitus 74/216 43 1.19 (0.81-1.75) 0.364
Coronary artery disease 48/216 60 0.61 (0.05-1.00) 0.048
Heart failure 18/216 61 0.58 (0.27-1.24) 0.163
Cerebrovascular disease 29/216 45 1.05 (0.62-1.79) 0.850
Cirrhosis 8/216 13 3.05(1.41-6.62) 0.005
Concomitant anti-platelet use 91/216 54 0.74 (0.50-1.08) 0.116
Diagnosis of admission
- Infection 97/216 36 1.94 (1.34-2.82) < 0.001
- Bleeding 17/216 65 0.62 (0.27-1.40) 0.248
- Non-cardiac surgery 79/216 65 0.42 (0.28-0.65) < 0.001
- Elective surgery 55/216 65 0.41 (0.25-0.68) 0.001
- Emergency surgery 24/216 63 0.45 (0.23-0.90) 0.024
APACHE Il score > 30 45/60 40 0.79 (0.38-1.62) 0.516
Serum creatinine at admission > 1.5 75/198 40 1.26 (0.85-1.85) 0.247

non-cardiac surgery (both elective and emergency) at admission.
overall mortality was 0.39 (95%Cl: 0.17-0.92; p-value = 0.031) after adjustment for age over 85 years,
clinical frailty score greater than 6, CHA2DS2-VASc score higher than 7, underlying diseases of diabetes,
hypertension, coronary artery disease, heart failure, old ischemic stroke, and cirrhosis, as well as the
diagnosis of infection and non-cardiac surgery (both elective and emergency) at admission.

Throughout the index admission, a total of 84 deaths (38.9%) occurred in both groups. The
leading cause of death was infection-related (77 out of 84 deaths, 91.7%), followed by bleeding-related
deaths (5 out of 84 deaths, 6%), and cardiovascular deaths (2 out of 84 deaths, 2.4%). In-hospital mortality
was predominantly observed in the non-OAC group, accounting for 83 out of 84 deaths (98.8%). After an
exclusion of in-hospital mortality, there were 5 deaths (21.7%) in the OAC group and 24 deaths (22%) in
the non-OAC group. The HR for overall mortality, after excluding in-hospital mortality, was 0.93 (95%Cl:

0.36-2.42; p-value = 0.879). (Figure 2)

Secondary outcomes
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Overall mortality (after index discharge)
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Figure 2 Overall mortality (after index discharge)

Table 3 Cardiovascular death

Case Sex Age Underlying disease HAS-BLED score Clinical frailty  Diagnosis of Cause of
score admission death

1 Female 80 Hypertension 4 7 Congestive HF  HF death
Severe symptomatic
AS with chronic HF

2 Male 82  Hypertension 3 5 Toxic Sudden
CKD stage IV epidermal cardiac arrest
BPH necrolysis

Gout

Throughout the 1-year follow-up, there were 2 cardiovascular deaths (1%) in the non-OAC
group, while none were observed in the OAC group. The characteristics of participants with cardiovascular
death are detailed in Table 3. There were 6 non-cardiovascular deaths (25%) in the OAC group and 103
non-cardiovascular deaths (53.6%) in the non-OAC group. The HR for non-cardiovascular death was 0.35
(95%Cl: 0.15-0.80; p-value = 0.013) (Figure 3). There were 4 non-fatal strokes (2.1%) in the non-OAC group,
while none were reported in the OAC group. The characteristics of participants with non-fatal stroke are
detailed in Table 4. There were 13 3P-MACE (6.8%) reported in the non-OAC group, while none occurred
in the OAC group. There were 3 bleeding events (12.5%) in the OAC group and 4 bleeding events (2.1%)
in the non-OAC group. The HR for bleeding event was 6.11 (95%Cl: 1.37-27.32; p-value = 0.018) (Figure
4). There were 8 rehospitalizations (33.3%) reported in the OAC group and 35 rehospitalizations (18.2%)
in the non-OAC group. The HR for rehospitalization was 1.91 (95%Cl: 0.89-4.12; p-value = 0.098) (Figure

5). All secondary outcomes are presented in Table 5.
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Non-CV death
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Figure 3 Non-cardiovascular death

Table 4 Non-fatal stroke

. . Clinical frailty Clinical frailty Diagnosis of
Case Sex Age Underlying disease HAS-BLED score

score score admission

1 Female 91 Hypertension il 7 6 Cellulitis
Dyslipidemia
Asthma

2 Female 82  Hypertension 3 4 a4 Idiopathic
Dyslipidemia inflammatory
Gout myopathy

3 Female 82 Hypertension 2 4 5 UTI septic
Rheumatoid arthritis shock
Allergic rhinitis
Bronchiectasis

4 Male e Hypertension 4 6 6 Traumatic
T2DM subdural
Dyslipidemia hematoma

CKD stage llla

Old ischemic stroke
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Bleeding event
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Figure 5 Rehospitalization
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Table 5 Outcome

Outcome OAC Non-OAC Hazard ratio p-value

Overall mortality

- No. of patient with event/ total no. (%) 6/24 (25) 107/192 (55.7)  0.33 (0.15-0.75) 0.008
Cardiovascular death

- No. of patient with event/ total no. (%) 0/24 2/192 (1) - -
Non-cardiovascular death

- No. of patient with event/ total no. (%) 6/24 (25) 103/192 (53.6)  0.35(0.15-0.80) 0.013
Overall mortality (after index discharge)

- No. of patient with event/ total no. (%) 5/23 (21.7) 24/109 (22)  0.93(0.36-2.42) 0.879
Stroke

- No. of patient with event/ total no. (%) 0/24 4/192 (2.1) - -
Bleeding event

- No. of patient with event/ total no. (%) 3/24 (12.5) 4/192 (2.1)  6.11 (1.37-27.32) 0.018
Rehospitalization

- No. of patient with event/ total no. (%) 8/24 (33.3) 35/192(18.2)  1.91(0.89-4.12) 0.098

Discussion

The study revealed that OAC therapy in admitted elderly patient with newly diagnosed AF or
atrial flutter resulted in a lower 12-month overall mortality compared to non-OAC therapy with an HR of
0.33, 95%Cl: 0.15-0.75, p-value = 0.008. Due to limited sample size, we calculated the post-hoc power
to be 84% with an alpha of 0.05. The observed benefits of OAC therapy remained consistent after a
multivariate analysis with Model 1 and 2. However, it’s noteworthy that 38.9% of deaths in this study
occurred during the index hospitalization and were predominantly non-cardiovascular in nature (96.4%
of all deaths). It appears that the benefit observed is the independence of protective effects against
thromboembolism provided by OAC therapy. The possible explanation is confounder by indication.
Attending physicians may observed certain clinical prognostic factors indicating a higher mortality in
the non-OAC group. Sepsis could be a prognostic factor. Participants with a principal diagnosis of
infection upon index admission were statistically numerous in the non-OAC group. In elderly patients,

14-15

sepsis increased both hospital mortality rate™” and bleeding risk due to consumption of coagulation

factors and platelets'"’

. Additionally, there was no participant with a principal diagnosis of bleeding
event upon index admission in the OAC group. Bleeding event might be a major concern for attending
physicians to refrain from initiating OAC. There may be additional clinical prognostic factors that were
not observable in the retrospective study. A further prospective cohort study is needed to clarify these
underlying prognostic factors.

After excluding in-hospital mortality, the study could not demonstrate the benefit of initiating
OAC therapy in admitted elderly patients with newly diagnosed AF or atrial flutter, in terms of 12-month
overall mortality. The most important reason was the limited study population after the exclusion of

in-hospital mortality.
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In the study, no non-fatal stroke was observed in the OAC group. While this suggests potential
benefits of stroke prevention in the elderly, the study, however, did not quantify the magnitude of this
effect. Other than the limited power of the study, one potential explanation for the relatively low
incidence of stroke (2.1%) in this study could be considered. The mean CHA DS VASc score in the study
was 4.2 in the non-OAC group, anticipating a stroke risk ranging from 3.2% to 7.2%. Furthermore, recent
data on Chinese patients revealed that the annual stroke risk in patients older than 80 with a CHA DS VASc
score of 4 was 11.8%"®, which was higher than that observed in this study. In retrospect, three out of
four non-fatal strokes in this study could potentially have benefitted from oral anticoagulant therapy,
considering the high CHA2DS2VASc score, if there were no absolute contraindications.

Bleeding events were significantly higher in the OAC group than in the non-OAC group with a
HR of 6.11. However, there were 3 bleeding events (12.5%) in the OAC group, which was higher than
anticipated. The mean HAS-BLED score in the OAC group was 3, accounting for 5.8% of bleeding risk'”’. The
possible explanation is the predominantly use of warfarin (91.7%) in the OAC group, which is associated
with a higher bleeding risk in elderly compared to non-vitamin K oral anticoagulant.** Warfarin is still a
challenging treatment in elderly because o fmany possible drug-drug and drug-food interactions leading
to a labile INR.

Our study had several limitations. Firstly, the main consideration in the study was the limited
study population. Despite being a retrospective study, only 216 participants were initially included. Efforts
were made to include as many patients as possible, but there were several limitations. The retrospective
nature of the study meant that the completeness of medical records depended on attending physicians,
resulting in some data being lost over time. Additionally, there might be issues with the coding of ICD in
Thailand, potentially affecting the accuracy and leading to the loss of eligible participants. Moreover, the
lack of connectivity in the Thai health system meant that many participants who were lost to follow-up
and could not be reached by telephone were also excluded from this study. Secondly, as previously

discussed, confounding by indication may contribute to confounding in the studly.

Conclusion

After excluding in-hospital mortality, this study could not demonstrate the benefit of initiating
OAC, primarily warfarin, in admitted elderly patients with newly diagnosed AF or atrial flutter, in terms of
12-month overall mortality, due to limited study population. The benefits of OAC initiation in patients
newly diagnosed with AF during hospitalization may be restricted by patients’ active conditions. In
admitted elderly patients newly diagnosed with AF, OAC initiation is a challenging treatment due to its
complexities on stroke risk, bleeding risk, functional status, and residual life expectancy. Furthermore, it
requires a comprehensive counselling among the attending physician, the patient, and the main caregiver.
While stroke prevention post-hospitalization in elderly patient AF or atrial flutter is recommended, further
studies are required to determine the optimal timing for initiating OAC therapy to maximize the benefit

of stroke prevention while minimizing bleeding risks.
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Development of Special Study Module for Medical Curriculum
based on Adaptive Curriculum Concept

Anupong Kantiwong', Ram Rangsin® and Apipa Prachyapruit'
"Department of Educational Policy, Management, and Leadership, Faculty of Education, Chulalongkorn University; “Department of Military

and Community Medicine, Phramongkutklao College of Medicine

Abstract:

Introduction: The special study modules (SSM) of the Doctor of Medicine program are an educational program
in the medical professional subject group aimed at developing learning skills based on medical students’
interests and competencies through a systematic learning adaptation framework. This research aims at
studying the expectations towards educational management and developing of SSM in the medical degree
program based on adaptive curriculum concept. Methods: This study utilized questionnaires to collect data on
expectations of faculty members responsible for curriculum development and medical students regarding the
SSM. The questionnaires were designed to investigate levels of importance given to modules in two domains:
the expectations for each module component and the adaptability method. The data collected were then
subjected to descriptive analysis, which aided in developing five SSM: Basic Medical Sciences (BMS), Clinical
Medical Sciences (CMS), Community Medicine (CM), Specialty Clinical Practice (SCP), and Health Systems Science
(HSS). Results: Sixty-nine samples were collected from the total of 95 samples using simple random sampling
technique, which comprised 38 sixth-year medical students (55.07%) and 31 faculty members (44.93%) from 19
medical faculties out of 22 institutions. The study revealed that faculty members and medical students gave
the highest priority to the CMS module (Median = 5) across all institutions. Meanwhile, modules in BMC, CM,
SCP, and HSS were rated highly important (Medlian = 4) across all regions, unlike medical faculties in Bangkok,
which rated all modules as the highest importance. In analyzing SSM components, it was found that the CMS
module required the highest number of credits (at least 15 credits in years 4-6) compared to other modules:
CM, SCP, HSS, and BMS, which should be allocated at least 14, 12, 12, and 10 credits, respectively. CM and
HSS modules should be studied throughout the curriculum, unlike SCP, which is specific to clinical years, and
BMS, which is confined to pre-clinical years. Most participants suggested that these subjects integrate with
the core curriculum (40.58% to 56.52%) and employ a mixed-learning approach. All modules should promote
content-specific customization and provide module navigation for tailoring learning to the levels of learners
under continuous guidance from an advising mentor. Conclusion: Special study modules for specific subject
areas that enhance students’ potential in accordance with their interests must organize subjects and module
components specifically aiming to develop essential medical professional skills. Moreover, the SSMs should
be adaptable to support medical students in selecting learning processes that match their interests and
systematically correspond to their potential.
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The development of oral health promotion model using
comprehensive dental care application for army in the Thai
Third Army Area

Arnun Jukisalapong'” and Prapapen Suwan'

"Western University; “Fort Khuncheaungthammikkarat Hospital

Abstract:
Background: Oral health represents a global concern that has garnered significant attention from nations
worldwide. The integration of information technology within healthcare constitutes a vital aspect in
fostering well-being. Objectives: To develop an oral health promotion model using a comprehensive
dental care application. The specific objectives are: 1) to diagnose the situation and needs for oral
health promotion, 2) to develop the model using dental care application, and 3) to do a pilot test
and evaluate the model. Material and methods: The research consists of three phases: Phase 1:
Situation analysis, Phase 2: Model development based on data collected, and Phase 3 Model Testing
and Evaluation. Phase 1, data were collected from two sample groups: Group 1 (270 participants) and
Group 2 (15 participants), quantitative data collection was done using a set of questionnaires measuring
oral health beliefs, oral health care behaviors, digital skills, and oral health status. And the guideline
for in-depth interview was used to collect qualitative data from Group 2. Phase 2, a comprehensive
dental care application was developed. Phase 3, the model was tested and evaluated with the
sampled group of 60 individuals, experimental and comparison groups of 30 individuals each. Results:
After the experiment, according to the statistical analysis employing Chi-square Test, Cross-tabulation,
Fisher’s Exact test, t-test and Welch t-test, it was found that the experimental group had a significantly
higher level of oral health beliefs, oral health care behaviors, and keeping appointment rate than the
comparison group (p < 0.05) and held the highest level of satisfaction of application using (Mean = 4.61).
Conclusions: With this oral health promotion model, patients can learn oral health care by themselves,
resulting in improved oral health beliefs, oral health care behaviors, and oral health status.
Keywords: @ Oral health promotion model ® Comprehensive dental care application

® Dental health ® Dentistry
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Introduction

The issue of oral health represents a global concern that has garnered significant attention
from nations worldwide due to its profound implications for overall population well-being. Recognizing
the interconnection between oral health and general health, the World Health Organization (WHO)
has underscored the pivotal role of oral health in influencing the quality of life across all age cohorts.
Prevalent oral health concerns on a global scale primarily encompass dental caries and periodontal
disease, persistent maladies that health organizations endeavor to mitigate through sustained initiatives
encompassing health promotion, disease prevention, treatment, and rehabilitation endeavors. The
overarching objective of these concerted efforts is to foster an environment conducive to maintaining
optimal oral health, thereby fostering favorable impacts on individuals’ overall health and well-being"?.

The prevailing oral health issues in Thailand, notably dental caries and periodontal disease,
are predominantly attributed to a deficiency in oral health knowledge among the populace and the
adoption of incorrect oral hygiene practices. A comprehensive understanding of the etiology of these
diseases underscores the potential for their prevention through consistent adherence to appropriate
oral care practices. One proposed intervention to mitigate these issues involves the implementation
of educational initiatives focusing on fostering correct and routine oral hygiene habits, constituting an
integral component of effective oral health promotion endeavors. Despite active involvement of the
Department of Health in promoting oral health, the attainment of favorable outcomes and widespread
coverage throughout the population remains elusive. Hence, the imperative exists for the exploration
of diverse and efficacious methods tailored to the dynamic social and technological milieu. Augmenting
educational endeavors aimed at instilling proper and consistent oral hygiene practices stands as a viable
strategy. Concurrently, the development of targeted oral health promotion strategies that align with
prevailing societal norms and technological advancements is imperative. Despite of the Department of
Health’s concerted efforts in oral health promotion, the achievement of desired outcomes and equitable
outreach to all demographic segments remains a challenge. Consequently, the adoption of multifaceted
approaches, attuned to societal dynamics and technological shifts, emerges as indispensable for the
effective promotion of oral health”®,

In the context of dental treatment, it is customary for dentists to initiate patient consultations
with a thorough oral examination aimed at identifying underlying issues contributing to the patient’s
discomfort. Subsequent to this evaluation, findings are meticulously recorded in the patient’s medical
dossier maintained at the healthcare institution visited, thereby ensuring a seamless continuum of care
within a singular healthcare environment. Nevertheless, in instances where patients necessitate ongoing
therapeutic interventions, there exists the propensity for inadvertent oversight of scheduled appointments,
potentially culminating in the exacerbation of prevailing conditions and heightened vulnerability to oral
pathologies, such as the progression of extant lesions”®. Furthermore, post-treatment considerations
encompass the imperative for patients to receive comprehensive guidance on requisite post-procedural
care practices. This includes imparting instructions on various procedures such as tooth extraction, plaque

eradication, dental fillings, denture placement, or wisdom surgical removal’. Additionally, patients may
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actively seek elucidation from dental practitioners or dental hygienists concerning optimal oral care
protocols aimed at averting the onset of diverse oral health ailments, including gingivitis and related

%2 In the event that

conditions, frequently stemming from deficient or erratic oral hygiene regimens
patients fail to receive accurate, intelligible, and credible information from reputable dental professionals,
there exists the potential for recourse to unreliable sources for guidance, thus predisposing individuals

P Consequently,

to erroneous practices and misconceptions pertaining to oral health preservation
the development and deployment of mobile electronic learning platforms aimed at imparting accurate
information on appropriate oral hygiene practices emerge as a promising avenue for facilitating patient
education. Such initiatives hold the potential to augment knowledge acquisition and foster adherence
to proper oral care regimens, ultimately culminating in a tangible reduction in preventable oral health
afflictions”.

In light of the absence of an effective means for patients to maintain their dental treatment
records personally, individuals frequently lack awareness regarding the imperative for ongoing treatment
and may inadvertently overlook scheduled appointments. Moreover, routine dental visits often entail
the provision of treatment solely addressing prevailing conditions, with limited information dissemination
pertaining to broader oral health concerns or specific treatment modalities. This constraint is exacerbated
by the high patient caseloads encountered in many healthcare facilities, resulting in temporal constraints
on the provision of comprehensive information or satisfactory responses to patient queries. Consequently,
patients may receive inadequate guidance regarding oral health maintenance. In response, researchers
endeavor to develop a mobile application facilitating the personalized storage of dental treatment
data, enabling patients to digitally record treatment information via their mobile devices. This platform
affords patients continuous access to their treatment records, thereby facilitating ongoing monitoring
of their oral health status. Moreover, given the prevalence of dental caries and periodontal disease,
scholars aspire to promote effective oral health strategies accessible to patients for self-education and
continuous care. The envisioned application will furnish tailored guidance on oral care practices tailored
to each patient’s unique condition, thereby enhancing their comprehension, and fostering the adoption
of appropriate self-care measures. This initiative holds promise for enhancing patients’ management of
their oral health care, thereby contributing to their overall well-being and the sustainable maintenance

of oral health in the long term.

Material and Methods
This research proposal had been approved by the Ethical Committee on Research in Human
Subjects of Western University, as the document No. HE-WTU2567-0012. Patients who agreed to participate
in the study read and signed the consent form designed for this purpose.
Research objectives
This study aims to develop an oral health promotion model using a comprehensive dental care
application. The specific objectives are: 1) to diagnose the situation and needs for oral health promotion,

2) to develop the model using dental care application, and 3) to do a pilot test and evaluate the model.
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Research methodology

1. Study design: This model development project was carried out based on the Research
and Development (R&D) process, composing 3 phases: Phase 1: Situation analysis; Phase 2: Model
development; Phase 3: Model testing and Evaluation. In Phase 3, a quasi-experimental design known
as the Pretest-Posttest Two Group Design was employed. The experimental group participated in the
Oral Health Promotion Program using Dental Care Application developed, while the comparison group

did not (Figure 1).

Phase 1: Problem Diagnosis and Relevant Factors Assessment
The study aimed to understand the issues surrounding dental care-seeking behavior through the following:

- Dental Disease Statistics: Analyzing statistical data on the prevalence and incidence of dental diseases to comprehend the
magnitude of the problem.

- Beliefs Regarding Oral Diseases: Investigating beliefs concerning the susceptibility and severity of oral diseases among the target
population.

- Oral Health Care Behaviors: Assessing the oral health care behaviors of dental service recipients to identify patterns and gaps
in their practices.

- Oral Health Status: Evaluating the current oral health status of the population to identify prevalent conditions and areas requiring
attention.

- Dental professionals and Patient Perspectives: Conducting in-depth interviews with dental professionals and patients to understand
their perspectives on the need for information that facilitates prompt treatment and oral health maintenance. This qualitative
data aims to provide insights into the subjective experiences and preferences of both dental professionals and patients regarding
oral health care.

By conducting in-depth interviews and analyzing relevant qualitative and quantitative data, the study seeks to gain a comprehensive
understanding of the challenges and factors influencing dental care-seeking behavior, thereby informing the development of effective

.

Phase 2: Development of an Oral Health Promotion Model

interventions.

The development team comprises researchers (dentists), dental hygienists, programmers, and representatives of patients. Together,
they aim to develop an application that integrates oral health data of patients and provides essential oral health care knowledge to
reduce the risk of oral diseases. The development framework emphasizes the following principles:
- Client-Centered Approach: Focusing on the needs and preferences of individual patients to tailor the intervention accordingly.
- Communication Theories: Utilizing theories and models of communication to effectively convey oral health information to patients.
- Application Development Principles: Employing best practices in application development to ensure usability and functionality.
- Health Belief Model: Incorporating the Health Belief Model to understand and address factors influencing oral health behaviors.

Prototype developed will be tested with a small group and continuously refined and improved until a complete prototype is achieved.

.

Phase 3: Model Testing and Evaluation

The prototype model developed from Phase 3 was tested of 60 dental clients, 30 each in the experimental and the comparison
groups for 4 weeks. The experimental group received the oral health promotion application which the comparison group did not.
The comparison issues emphasize the following principles:

- Oral health beliefs

- Oral health care behaviors

- Oral health status

- Appointment Keeping

- Satisfaction with model usage

Figure 1 Conceptual framework
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2. Population and Sample: In Phase 1: Situation analysis, the population under scrutiny
comprises individuals who received dental services, specifically members of the Third Army Region,
totaling 35,614 individuals."® This data was obtained from service recipient records for the fiscal year
2022. The sample size was determined using Daniel’s (2010) formula, which calculates sample size based
on the population size to estimate population proportions. It was assumed that the proportion of the
population possessing the characteristic of interest is 0.5, with a confidence level of 95%. In Phase 3:
Model Testing and Evaluation, after the keeping appointment for drafted model has been pretested with
the small group of dental patients and revised, it has been tested with 60 dental patients. The selection
of the sample group using simple random sampling was 30 individuals each in the experimental and the
comparison groups, for 4 weeks.

3. Sample selection: In Phase 1: Situation analysis, the calculated sample size is 245 individuals.
The researcher intended to increase the sample size by 10% for data collection. Therefore, the revised
sample size was 270 individuals.

4. Inclusion criteria: 1) Thai patients of the dental care services at the Army Hospital, aged
20-60 years; 2) Individuals proficient in reading and comprehending Thai language; and 3) willing to
participate in the research and consent to providing information about the study. The comparison group
of 30 individuals were selected in accordance with the similar inclusion criteria.

5. Research Instruments

A set of questionnaires was sent to experts to verify the content validity. The reliability of the
questionnaire was done by applying Cronbach’s a-Coefficient. The reliability value was found to be
higher than 0.7 in all parts of the questionnaires.

Data collection

Each patient signed an informed consent form and agreed to participate in the present study.
The research process consists of three phases: Phase 1: Situation analysis; Phase 2: Model development,
and Phase 3 Model Testing and Evaluation. In Phase 1, two sample groups were studied and collected
for quantitative and qualitative data: Group 1 comprised 270 dental service recipients, while Group 2
comprised 15 dental service recipients. Phase 1 was concerned with quantitative data collection using
questionnaires measuring oral health beliefs, oral health care behavior, digital tool usage skills, and oral
health status'*. And the guideline for in-depth interview was used to collect qualitative data. In Phase

2, the comprehensive dental care application was developed™*

, covering contents on oral health care
and appropriate practices after receiving dental health treatment. In Phase 3, the model was tested
and evaluated with the sampled group of 60 individuals, experimental and comparison groups of 30
individuals each.
Data analysis

Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS/PC for
windows). The individual factor measurements were compared using T-test. The level of significance

for all tests was set at o = 0.05.
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Results

Phase 1: Situation analysis

1. Literature review

The analysis of oral health issues reveals a multifaceted landscape characterized by diverse factors
and underlying causes pertaining to the promotion of oral well-being. Among the prevalent oral diseases,
dental caries and periodontitis stand out as primary concerns warranting attention. The significance of
addressing oral health concerns extends beyond the confines of the oral cavity, encompassing broader
implications for overall physical health and psychological well-being. Additionally, oral health issues
exert a tangible impact on social dynamics, confidence levels, and the general quality of life experienced
by individuals. Thus, the provision of appropriate oral health care and targeted treatment interventions
assumes paramount importance in mitigating adverse outcomes and fostering optimal daily functioning.

Efforts to promote oral health are evident on both international and national fronts, with
a pronounced emphasis on disease prevention and the cultivation of positive oral health behaviors
among diverse demographic groups. However, within the context of Thailand, substantial challenges
persist regarding the equitable access to dental care services, particularly among rural populations and
socio-economically disadvantaged segments of society. Consequently, a substantial proportion of the
populace remains underserved, leading to a pervasive lack of awareness regarding oral health needs and
the imperative of ongoing oral health maintenance practices. Considering these realities, the imperative
for the establishment of accessible and high-quality dental services emerges as a pressing priority,
necessitating a concerted focus on effective management strategies, the deployment of skilled dental
personnel, and the provision of adequate dental care resources. This collective endeavor aims to ensure
the equitable delivery of dental services, transcending geographical and socioeconomic barriers to access.

Remarkably absent from the extant literature are studies elucidating the integration of oral health
promotion applications with the collection of dental treatment data among patient cohorts. Similarly,
there is a conspicuous dearth of oral health promotion models tailored to the specific oral health needs
and conditions of individual patients. Given the nuanced complexities and far-reaching implications
associated with oral health challenges, it is evident that these issues remain salient and exert a profound
influence on the holistic health status of affected individuals. Addressing these challenges mandates a
comprehensive approach, encompassing proactive health promotion initiatives, robust disease prevention
strategies, post-treatment care protocols, and regular dental surveillance, all of which collectively contribute
to enhancing oral health outcomes and minimizing the incidence of dental diseases.

2. The collection of observational data

1) Personal Data
The demographic profile of the study sample revealed a predominant male representation

at 71.9%, with females comprising the remaining 28.1%. The age distribution predominantly ranged
between 20 and 30 years (43.3%), followed closely by ages 31 to 40 years (37.4%). A significant portion of

the participants identified as single (54.1%). In terms of educational attainment, 50.7% held a bachelor’s
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degree, while 25.2% completed high school or vocational education, 20.7% attained an associate or
diploma degree, and only 3.3% obtained a master’s degree. Regarding occupation, a notable proportion
reported being unemployed (50.7%), with 20.4% engaged in trade or private businesses, 15.6% employed
as general laborers, and 7.4% involved in agriculture. The majority of participants reported a monthly
income between 10,000 and 20,000 baht (59.6%). Television served as the primary source of oral health
information for most individuals (46.7%), followed by notice boards or public relations signs (15.9%),
healthcare personnel (15.2%), radio (2.6%), newspapers (2.6%), and loudspeaker announcements (3%).

2) Beliefs Regarding Oral Health Diseases

Analysis of participants’ perceptions regarding oral diseases indicated that a substantial
portion perceived risk at a moderate level (21.1%), while the majority perceived severity at a moderate
to good level (49.3%). In terms of perceived benefits of disease prevention, the majority exhibited a
positive perception (88.1%), whereas perceptions of problems or obstacles in disease prevention were
mostly moderate (74.1%). Overall, a small percentage demonstrated a positive belief regarding oral
health diseases (2.96%), while the majority exhibited a moderate belief (76.67%) and a smaller proportion
displayed a poor belief (20.37%). These findings underscored prevalent misconceptions among dental
patients regarding oral diseases, encompassing perceptions of risk, severity, prevention benefits, and
obstacles in disease prevention.

3) Oral Health Care Behaviors

Examining oral health care behaviors among participants revealed prevalent practices such
as using fluoride toothpaste (75.5%), tongue scraping (58.1%), and brushing teeth for over 2 minutes
(56.7%). Conversely, less commonly practiced behaviors included smoking (80.0%), consuming sticky
sweets (56.3%), and regular dental visits every 6 months (40.4%). Overall, participants exhibited inadequate
knowledge regarding oral health care behaviors, with 57.04% categorized at a poor level and 42.96% at
a moderate level.

4) Digital Tool Usage Skills

A considerable proportion of participants expressed confidence in utilizing online resources
for oral health care (63.7%), with a majority exhibiting confidence in verifying the credibility of online
information (57.8%). Overall, digital tool utilization skills were predominantly at a moderate level (66.30%),
with a substantial portion categorized at a poor level (57.04%) and a minority at a good level (7.77%).

5) Stakeholder Feedback on Comprehensive Dental Health Application Development
Participants articulated a need for enhanced self-care skills, particularly in brushing techniques and
flossing, alongside a desire for improved awareness of tooth decay, gum disease, and the importance of
consistent treatment. They advocated for accessible and accurate oral health care information. Dental
professionals emphasized the prevalence of tooth decay and sum disease as primary oral health concerns,
often detected late when symptoms were severe, necessitating complex treatment modalities such as

tooth extraction, root canal therapy, and periodontal interventions.
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Phase 2: Model development

1. Planning and Analysis of Data from Phase 1

The researchers assembled a diverse group of stakeholders involved in oral health promotion,
comprising one dentist (acting as the researcher), one dental hygienist, two dental assistants, one programmer,
and five dental service recipient representatives. Data obtained during the initial diagnostic phase, including
insights into beliefs surrounding oral diseases, proficiency in utilizing digital tools, maintenance of oral
health records, and findings from in-depth interviews regarding oral health care practices, underwent
rigorous analysis. Subsequently, these insights were leveraged to conceptualize and develop an application
aimed at augmenting awareness regarding oral health care and fostering correct oral health practices.

2. Comprehensive Dental Health Application Design

The design process of the dental health application involved collaborative efforts among
stakeholders engaged in oral health promotion. The primary objective was to enhance the awareness
among dental service recipients, enabling them to independently and consistently uphold oral health
practices. Employing the Appreciation-Influence-Control (A-I-C) framework, stakeholders collectively
formulated plans and designed a user-friendly application with comprehensive content on oral health
promotion. Throughout the design phase, extensive feedback was solicited to ensure the applicability of
the application to the context of dental service recipients. It was imperative that the application guaranteed
privacy and data security to prevent any unauthorized access to personal information. The application
was designed to collect medical and dental data, conduct individualized dental health assessments,

and provide self-care information in various formats, including videos and text files accessible via mobile

devices. The planning and design process underwent iterative
cycles of refinement to develop the most suitable application SIGNIN
prototype.

3. Efficient Application Refinement for Testing

Before conducting formal testing, the designed application
prototype underwent pilot testing with five non-sample dental §
service recipients to evaluate their comprehension of the content svuu¥antsdayanisine
and the suitability of the application. Adjustments were made NI UANTTUEIULAAA
based on the feedback received, particularly in cases where :
the pilot group demonstrated a lack of comprehension. The o
refined prototype was subsequently presented to advisors for password

further evaluation and feedback. Following this, it underwent

testing with a group of representative dental service recipients

to assess their understanding and usability of the prototype. This

iterative refinement process aimed to ensure a comprehensive

understanding and effective usability of the application prototype Figure 2 Comprehensive Dental Care

(Figure 2-5). Application: Log in section
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Figure 3 Comprehensive Dental Care Application: General Information section
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Figure 4 Comprehensive Dental Care Application: Intraoral section

Phage 3: Model Testing and Evaluation

The prototype model developed from Phase 3 was tested with 60 dental clients, 30 each in
the experimental and the comparison groups for 4 weeks. The experimental group received the oral
health promotion application while the comparison group did not.

1. Personal Data

The developed model was tested with an experimental group of 30 participants from
Khunchueangthammikkarat Hospital, and a comparison group of 30 from the same hospital. Statistical
analysis revealed no significant difference in gender between the experimental and comparison groups (y,
= 0.067). However, there was a statistically significant difference in marital status (x2 = 10.143), with the

experimental group predominantly being in relationships compared to the mostly single comparison group.
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Figure 5 Comprehensive Dental Care Application: Summary and Oral health Promotion section

Regarding education level, there was no statistical difference between the experimental and comparison

groups (x” = 3.007), with both groups predominantly having a bachelor’s degree. Similarly, there was no

significant difference in occupation (% = 1.983), with both groups primarily engaged in sales/business as a

secondary occupation. In terms of income, there was no statistical difference between the experimental

and comparison groups (x* = 5.111), with the majority having a monthly income of 10,000-20,000 baht.
2. Beliefs Regarding Oral Health Diseases (Table1)

1) Perception of Oral Disease Risk:

After the intervention, the experimental group showed a significantly higher perception of
oral disease risk compared to both pre-intervention (t = -3.84, p < 0.05) and the comparison group (t =
3.37, p < 0.05).

2) Perception of Oral Disease Severity:

Post-intervention, the experimental group demonstrated a significantly higher perception of
oral disease severity compared to both pre-intervention (t = -2.54, p < 0.05) and the comparison group
(t =3.90, p < 0.05).
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Table 1 Difference analysis of beliefs regarding oral health between the experimental and the comparison

groups, before and after the experiments (n = 30 each)

Beliefs Regarding Oral Health Diseases X S.D. t p-value
With in group

Experimental group
Before experiment 3.51 0.47 -4.33 <0.05
After experiment 393 0.25

Comparison group
Before experiment 3.55 0.56 0.68 > 0.05
After experiment 3.46 0.40

Between groups

Before experiment

Experimental group 3.51 0.47 -0.3 > 0.05
Comparison group 3.55 0.56

After experiment
Experimental group 3.93 0.25 4.94 <0.05
Comparison group 3.46 0.40

3) Perception of Preventive Benefits:

Post-intervention, the experimental group showed a significantly higher perception of preventive
benefits compared to pre-intervention (t = -1.60, p < 0.05) but not compared to the comparison group
(t = 1.54, p < 0.05).

4) Perception of Problems/Barriers in Prevention:

Post-intervention, the experimental group had a significantly higher perception of problems/
barriers in prevention compared to pre-intervention (t = -3.31) and the comparison group (t = 4.41, p
< 0.05).

Overall, post-intervention, the experimental group showed significant improvements in
perceptions related to oral health beliefs compared to both pre-intervention and the comparison group.

3. Oral Health Care Behaviors (Table 2)

Post-intervention, the experimental group exhibited significantly higher oral health care behaviors
compared to both pre-intervention (t = -3.53, p < 0.05) and the comparison group (t = 4.835, p < 0.05).

4. Oral Health Status (Table 3)

Before the intervention, there was no significant difference in oral health status between the
experimental and comparison groups (t = -1.31, p < 0.05). However, post-intervention, the oral health
status of the experimental group was significantly better than both pre-intervention (t = 2.38, p < 0.05)
and the comparison group (t = 1.317, p < 0.05).

5. Appointment Keeping

In the second appointment, 100% of the experimental group and 76.67% of the comparison

group attended, indicating higher compliance in the experimental group.
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Table 2 Difference analysis of oral health care behaviors between the experimental and the comparison

groups, before and after the experiment (n = 30 each)

Oral health care behaviors X S.D. t p-value
With in group

Experimental group
Before experiment 3.62 0.50 -2.53 < 0.05
After experiment 391 0.38

Comparison group
Before experiment 3.50 0.58 -0.556 > 0.05
After experiment 3.56 0.10

Between groups

Before experiment

Experimental group 3.62 0.50 0.868 > 0.05
Comparison group 3.50 0.58

After experiment
Experimental group 391 0.38 4.835 < 0.05
Comparison group 3.56 0.10

Table 3 Difference analysis of oral health status of the experimental and the comparison groups, before

and after the experiment (n = 30 each)

Oral Health Status S.D. t p-value
With in group
Experimental group
Before experiment 2.80 0.847 2.38 < 0.05
After experiment 2.17 1.177
Comparison group
Before experiment 3.10 0.923 4.226 < 0.05
After experiment 1.70 1.368

Between groups

Before experiment

Experimental group 2.80 0.847 -1.31 > 0.05
Comparison group 3.10 0.923

After experiment
Experimental group 2.17 1.177 1.317 < 0.05
Comparison group 1.70 1.368
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6. Satisfaction with Comprehensive Dental Health Promotion Model
Post-intervention assessment revealed high levels of satisfaction among dental service recipients
with the developed comprehensive dental health promotion model utilizing the dental application, with

an average satisfaction score of 4.61.

Discussion

Evaluation of the Effectiveness of a Development of Oral Health Promotion Model Using
Comprehensive Dental Care Application, Measured by Changes in the Following Variables:

1. Beliefs Regarding Oral Health Diseases:

Analysis of statistical data revealed that beliefs regarding the occurrence of oral health diseases,
comprising perception of risk, severity, benefits of prevention, and perceived barriers, were higher among
the experimental group compared to before the experiment and significantly higher than the comparison
group. This aligns with the hypothesis posited, suggesting that “after using the model, the experimental
group will have higher beliefs regarding oral health diseases compared to before the experiment and
higher than the comparison group”, which is in accordance with the Health Belief Model, which aims
to explain and understand factors influencing health behaviors, particularly in decision-making related
to health practices. This indicates that beliefs regarding the occurrence of oral health diseases may be
a variable used to predict outcomes of oral health care behaviors. These findings align with the study
which investigated the effectiveness of using an application with parents of pre-school children and found
that the parents’ knowledge of their children’s oral health care had increased.”’

2. Oral Health Care Behaviors:

Statistical analysis revealed that oral health care behaviors in the experimental group had
significantly higher average scores compared to before the experiment and higher than the comparison
group. This supports the hypothesis that “after using the model, the experimental group will have
better oral health care behaviors compared to before the experiment and better than the comparison
group.” This is consistent with the Health Belief Model, which emphasizes the reliance on various
factors to encourage individuals to engage in health-related behaviors. It suggests that confidence in risk
perception, expected benefits, and interpretation of available knowledge and information can influence
decision-making regarding health-related behaviors, demonstrating that oral health care behaviors may
be a variable used to predict oral health status outcomes. The increase in oral health care behaviors
resulting from the use of this application is consistent with the research which found that after using
the application with children aged 4-12 years, the sample group exhibited improved brushing behaviors
in both frequency and quality.”

3. Oral Health Status:

Statistical analysis revealed that oral health status levels in the experimental group were
significantly higher on average compared to before the experiment and higher than the comparison

group. This aligns with the hypothesis that “after using the model, the experimental group will have
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better oral health status than before the experiment and better than the comparison group.” Since the
experimental eroup had received comprehensive dental services, including the use of a comprehensive
dental care application, allowing for self-care at home and remote monitoring via mobile phones, this
facilitated increased awareness, belief, and behaviors conducive to better oral health care compared to
the comparison group, which received general post-treatment advice only.

4. Appointment Keeping:

Experimental group participants demonstrated a higher number of follow-up appointments
compared to the comparison group, consistent with the hypothesis that “after using the model, the
experimental group will have a higher number of follow-up appointments than the comparison group.”
This is attributed to the comprehensive dental care application’s capability to identify dental issues,
provide personalized oral health care guidance, and allow for appointment scheduling and monitoring,
enhancing participants’ awareness of their oral health and the necessity for ongoing treatment and
follow-up.

5. Satisfaction with Model Usage:

Experimental group participants reported high satisfaction levels with model usage, consistent
with the hypothesis that “after using the model, the experimental group will have high satisfaction
with the application.” The tailored nature of the application, personalized to individual users and
offering convenient access to reliable information and online dental consultations, met users’ needs and
expectations effectively. Thus, the high satisfaction levels suggest that the developed model effectively
fulfilled users’ requirements for convenient, accessible, and informative oral health care management.

The study findings indicate that the experimental group exhibited improved behaviors across
various domains, statistically significant compared to the comparison group, likely attributed to the
utilization of the oral health promotion model employing the comprehensive dental care application.
The client-centered approach emphasized in the model’s development, focusing on individualized care
and user-friendly features, facilitated effective engagement, learning, and behavior modification among
participants. This process of model development adhered to research and development principles,

ensuring thorough refinement before implementation in the third phase of the study.

Recommendations
To enhance the comprehensiveness of the developed dental care application as the first
Oral Health Promotion Application in Thailand, it is imperative to undertake extensive research and
development. This endeavor should encompass the following key aspects:
1. Research studies should be conducted to explore and develop models for promoting oral
health within the dental departments of the Ministry of Public Health, universities, and both governmental
and non-governmental organizations. This approach will facilitate the acquisition of pertinent data

essential for tailoring the application to cater to diverse organizational needs.
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2. Extensive studies should be conducted within larger population groups to validate and
implement the developed models. These studies should also aim to localize the application to different
regions, ensuring its appropriateness for varying lifestyles, socio-cultural contexts, and environmental
conditions prevalent within each demographic group.

3. Research endeavors should delve into the development of health promotion models through
a comprehensive consideration of patients with co-morbidities. This approach will yield insights into the
interrelation between oral diseases and systemic conditions, given the myriad oral diseases currently

associated with various systemic ailments.

Summary

The study evaluated the effectiveness of Development of Oral Health Promotion Model using
Comprehensive Dental Care Application by measuring changes in beliefs, behaviors, oral health status,
appointments keeping, and satisfaction. Data analysis revealed that the experimental group exhibited higher
beliefs, better oral health care behaviors, improved oral health status, more follow-up appointments, and
greater satisfaction compared to the comparison group. These findings suggest that the model effectively
promoted positive oral health outcomes through personalized care, convenient access to information,
and online consultations. The study underscores the importance of client-centered approaches and

thorough refinement of interventions before implementation.
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The reliability and validity of the Thai version Epworth sleepiness
scale for children and adolescents (ESS-CHAD) in pediatric
obstructive sleep apnea

Thanyarat Ratanakoset', Khemika Khemakanok Sudnawa®, Piradee Suwanpakdee’, Pornprapa Chindamporn®,

and Rasintra Jaroenying’

'Pediatric residence; ZDepartment of Pediatrics; 3Depar‘tment of Medicine, Phramongkutklao Hospital

Abstract:
Background: Obstructive sleep apnea (OSA) is a sleep disorder that the upper airway collapses momentarily
while sleeping, which leads to many symptoms, e.g. snoring, excessive daytime sleepiness, learning difficulties,
and behavioral problems. On account of high global prevalence of OSA, many questionnaires were used
to screen OSA patients. Epworth sleepiness scale (ESS) was successfully developed for screening excessive
daytime sleepiness in adults. Subsequently, due to insufficient screening tools in children, ESS-CHAD was
recently created. Objective: The objectives of this study are to evaluate the reliability and validity between
Epworth sleepiness scale for children and adolescents (ESS-CHAD) and pediatric obstructive sleep apnea, and
to investigate the correlation between Epworth sleepiness scale for children and adolescents (ESS-CHAD) and
the severity of pediatric obstructive sleep apnea. Methods: A total of 41 subjects (31 males and 10 females)
were recruited. In order to check the discriminant validity of the ESS-CHAD, we included 26 patients with
obstructive sleep apnea (OSA) confirmed by polysomnography, 9 patients with mild OSA, 10 patients with
moderate OSA, and 7 patients with severe OSA. The test-retest reliability was investigated in 41 subjects to
check the responsiveness properties of the questionnaire. Results: The internal consistency demonstrated
by Cronbach’s alpha coefficients for standardized item was 0.836. The test-retest reliability was shown by
intra-class correlation coefficients of 0.982. There was a statistically significant difference between the mean
of the ESS-CHAD scores of the mild OSA (3.33+1.87) and the severe OSA patients (9.85+5.43) (p < 0.05). Also,
there was a statistically significant difference between the mean of the ESS-CHAD scores of the Pediatric Sleep
Questionnairre (PSQ) negative patients (4.31+2.72) and the PSQ positive patients (7.36+5.74) (p < 0.05). The
ESS-CHAD score had the highest sensitivity of 70.59% and the highest specificity of 77.78% with a cut-off score
> 5. However, there was no statistically significant difference in the correlation between ESS-CHAD scores and
polysomnogram parameters. Conclusions: Our first Thai version of the ESS-CHAD showed an excellent internal
consistency and test-retest reliability. It is able to discriminate between mild OSA patients and severe OSA
patients with a cut-off value > 5; however, it does not have a correlation with the polysomnogram parameters.
Therefore, we recommend use it to combine with more comprehensive clinical evaluation in pediatric obstructive
sleep disordered breathing patients.
Keywords: @ Epworth sleepiness scale for children and adolescents

® Obstructive sleep disordered breathing ® Reliability and validity ® Thai version

® Pediatric obstructive sleep apnea
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Introduction
Obstructive sleep apnea (OSA) is the condition when upper respiratory tract momentarily
collapses during sleep, which leads to many symptoms, eg. snoring, excessive daytime sleepiness, learning

difficulties, and behavioral problems*™

. Globally, the prevalence of habitual snoring is 2.4-17.16%, and
the prevalence of OSA is 1.2-5.71%". In Thai children, the prevalence of habitual snoring is 6.9-8.5%,
and the prevalence of OSA is 0.7-1.3%'. Untreated OSA would affect patient’s neurobehavioral system,

cardiovascular system, endocrine and metabolic systems, and also the quality of the patient’s life*'*".

24,25

Although, the gold standard for diagnosis OSA is polysomnography (PSG)™*, there are many limitations
to access the test such as many specific and limited equipment, requiring special staffs and expensive
costs, which result in delaying test and diagnosis. There were many attempts to establish screening
tools for screening OSA such as overnight pulse oximetry, nocturnal video recording, ambulatory PSG,
and pediatric sleep questionnaires'”?.

In adults patients who have excessive daytime sleepiness, there are many questionnaires developed
for screening OSA™®. Epworth sleepiness scale (ESS) questionnaires was developed by Murray W. Johns
in 1991>*. Many studies showed high reliability and validity for screening excessive daytime sleepiness
in patients with narcolepsy, idiopathic hypersomnia, and OSA using this questionnaires™. The sensitivity
was 97% and the specificity was 100%°. The ESS was translated into a Thai version questionnaire by
Wish Banhiran’, and the study revealed that the Thai version ESS questionnaire was able to discriminate
between normal people and OSA patients.

In children and adolescents with OSA, they presented snoring, excessive daytime sleepiness

27,28

(EDS), behavioral problems, and learning difficulties These symptoms were different from those
in adults, hence, some questions in ESS questionnaire were not suitable for screening pediatric OSA.
Subsequently, due to insufficient screening tools in children, Epworth sleepiness scale for children and
adolescents (ESS-CHAD) was created. From the study in Australia, conducted by Y Grace Wang'" and Kitty
C Janssen', ESS-CHAD had high reliability and validity in identifying excessive daytime sleepiness conditions
in children and adolescents, which was a part of pediatrics OSA clinical manifestations. Although ESS-
CHAD has been used in several sleep researches and clinical practices for years, there have never been
any study to validate the Thai version of the ESS-CHAD and its application in pediatric OSA patients. The
objectives of this study are to translate the ESS-CHAD into Thai language, to evaluate the reliability and
validity between the Thai version ESS-CHAD and pediatric obstructive sleep apnea, and to investigate

the correlation between the Thai version ESS-CHAD and severity of pediatric obstructive sleep apnea.

Materials and Methods
This study was supported by the Research Management Fund and Sleep disorder center,
Department of Pediatrics, Phramongkutklao Hospital, and was conducted between January 2021 and May
2022 after an approval from the Phramongkutklao Institutional Review Board, Royal Thai Army Medical
Department. The translation processes were also kindly permitted by the Mapi Research Institute in

Lyon (Dr. James W. Varni).
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Figure 1 Flow diagram of the translation and validation process

Translation of the original ESS-CHAD into Thai language

The translation of the Australian English version of the ESS-CHAD (copyright of M.W. Johns
1990, 1997, 2013) which was used in this study followed standardized processes. These started from
the translation of the ESS-CHAD English version into Thai by four translators who are fluent in English,
including one professional translator from a university. One of these translated versions was blindly
selected with total agreement by the research committees who are medical specialists and translated
back into English by another professional translator for comparison. This process was repeated until
the selected final English version is as close as possible in vocabulary and meaning to the original. The
final version was then tested in a small group of subjects and minimally adjusted before applying it to
the larger study groups.
Participants

A total of 41 subjects (31 males and 10 females) were recruited. The inclusion criteria were
children with age between 7-17 years old who received treatment at Phramongkutklao Hospital with
signs and symptoms that are suspected OSA and would be tested with Polysomnogram, and participants
and their guardians intend to participate willingly. At first visit, all patients completed the Thai version
ESS-CHAD and the questionnaires, including general demographic data (age, sex, height, weight, BMI),
EDS symptoms, and sleep and other medical history. Children with risks of hypersomnia except OSA,
for example, Sedative drugs, inadequate sleep, chronic disease e.g. heart disease, renal failure, liver
failure, epilepsy, psychological problems, etc., were excluded from the study. Then, they were asked
to do it again 1-2 hours later to check the test-retest reliability of the questionnaire. In order to check
the discriminant validity of the ESS-CHAD, we included 26 patients with obstructive sleep apnea (OSA)
confirmed by polysomnography. Participants underwent a standard PSG recording electroencephalogram,
electro-oculogram, electromyogram, electrocardiogram, nasal pressure transducer, and thermistor for airflow
measurement, thoracic and abdominal movement measurements, oxygen saturation monitoring, and a
microphone for recording snoring sound. All polysomnographic data in our study were scored manually

by experienced sleep technologists and reviewed by a board-certified specialist in sleep medicine. The
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41 participants were recruited, signed for Informed consent and ass
ent, and then asked to reply demographic data, ESS-CHAD, PSQ, P

MK questionnaires

Next 1-2 hours
A 4

41 participants were asked to reply ESS-CHAD questionnaire again

Y

26 participants were successfully arranged for polysomnography

e A 4 A
e 10 participants
9 participants ; . 7 participants w
. were moderate
were mild OSA ere severe OSA
OSA
-

Integrate information and analysis

Figure 2 Flow diagram of methodologies for information gathering

AHI was calculated and used for diagnosis and classification of the disease’s severity into three groups,
namely, AHI of 1.5 to < 5 (mild OSA), AHI of 5 to 10 (moderate OSA), and AHI of > 10 (severe OSA). The
results of PSG revealed 9 patients with mild OSA, 10 patients with moderate OSA, and 7 patients with
severe OSA.

Statistical methods

To calculate the sample sizes for discriminant validity in this study, we used an intra-class
correlation coefficient (ICC) of 0.79, 95% confidence interval of 1.96, rater of 2 and width of confidence
of 0.17. Therefore, the initial estimated number of participants was 77. But due to the circumstance of
pandemic COVID-19 infection, the number of patients in the hospital was reduced. So the estimated
number of participants was re-calculated using an increased width of confidence.

This research was conducted using cross-sectional quantitative study design. For descriptive
statistics, the continuous data will be presented in mean, standard deviation (SD), median, and range,
and the categorical data will be presented in numbers and percentage. The statistics for reliability of
ESS-CHAD was Cronbach’s alpha coefficient, and the statistics for test-retest reliability of ESS-CHAD was

Intra-class correlation coefficient. For the statistics for validity of ESS-CHAD, one-way ANOVA was used
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to compare between the control group and the OSA group (mild, moderate, severe OSA), and Multiple
comparison test was used to compare in details between the control group and the subgroup OSA.
Pearson’s correlation coefficients were used to determine the correlation between ESS-CHAD and PSG
parameter. Statistical analysis was performed by using the STATA. Statistical significance was accepted

at p < 0.05.

Results
Factors considered include gender, age group at the beginning of the study, body weight,
height, and body mass index (BMI). The result showed that there were 41 subjects in total in this study,
31 males and 10 females, mean age of 10 years, mean body weight of 53.67 kg, mean height of 144.36
cm, and mean BMI of 24.62.
In the review of participants’ comorbidities, the study showed that the most common comorbidity

was overweight/obesity, followed by allergic rhinitis, and attention deficit hyperactivity disorder, respectively.

Table 1 Demographic data

Demographic data n =41
Sex, male (n, %) 31 (75.61%)
Age, mean+SD (years) 10.54+2.76
Body weight, mean+SD (kg) 53.67+22.55
Height, mean+SD (cm) 144.36+16.42
BMI, mean+SD (kg/m2) 24.62+6.57
Comorbidities
75.61
80
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40
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10 4.88 4.88 244
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Figure 3 Percentage of comorbidities in all participants
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Reliability

Cronbach’s alpha coefficient for the ESS-CHAD Thai version in this study was 0.836 which
indicated an excellent internal consistency. The test-retest reliability was done in 41 subjects. The ICC
was 0.982 (95%Cl: 0.967-0.991) with statistical significance (p-value < 0.05).

The ESS-CHAD scores between groups were evaluated. The results showed that the mean of
ESS-CHAD scores in mild OSA was 3.33 with a standard deviation of 1.87, that in moderate OSA was 7.2
with a standard deviation of 5.65, and that in severe OSA was 9.86 with a standard deviation of 5.43.

There was a statistically significant between ESS-CHAD score and OSA (p-value <0.05). Also,
there was a statistically significant difference between the mean of the ESS-CHAD scores of the mild OSA
(3.33+ 1.87) and the severe OSA patients (9.85+ 5.43) (p < 0.05).

PSQ is a screening questionnaire for OSA, developed before ESS-CHAD. The cut-off score of
> 0.33 means highly possible OSA, and the score of < 0.33 means unlikely OSA. There was a statistically
significant difference between the mean of the ESS-CHAD scores of the Pediatric Sleep Questionnairre
(PSQ) negative patients (4.31+2.72) and the PSQ positive patients (7.36+5.74) (p < 0.05).

There was no statistically significant difference in the correlation between ESS-CHAD scores
and polysomnogram parameters.

The ESS-CHAD score had the highest sensitivity of 70.59% and the highest specificity of 77.78%

with a cut-off score > 5.

Mean £ SD

18
16
14
12
10

9.86 * 5.43

7.2%5.65

3.33+1.87

Mild OSA Moderate OSA Severe OSA

== R A

Figure 4 Comparisons of the ESS-CHAD scores between different groups

Table 2 Validity of ESS-CHAD compare to Polysomnogram (PSG) results

p-value for multiple comparison test**

Validity-PSG p-value*
Mild vs Moderate Mild vs Severe Moderate vs Severe

ESS-CHAD score 0.031 0.246 0.031 0.768
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Table 3 Validity of ESS-CHAD compare to Pediatric sleep questionnaire (PSQ)

Validity-PSQ n Mean SD p-value
ESS-CHAD score 0.026
PSQ-negative (score < 0.33) 13 4.31 2.72
PSQ-positive (score > 0.33) 28 7.36 5.74

Table 4 The correlation between ESS-CHAD scores and polysomnosgraphic parameters

ESS-CHAD score

n r p-value
Arousal index (events/hr) 26 0.150 0.464
Stage NREM1 (%) 26 0.333 0.096
Stage NREM2 (%) 26 0.093 0.651
Stage NREM3 (%) 26 -0.257 0.206
Stage REM (%) 26 -0.005 0.981
Obstructive AHI (events/hr) 26 -0.063 0.759
Total AHI (events/hr) 26 0.212 0.299
SpO2 minimum (%) 26 -0.006 0.976
SpO2 average (%) 26 -0.274 0.175

**REM, rapid eye movement; NREM, non-REM; AHI, apnea-hypopnea index

Sensitivity
0.50 0.75 1.00

0.25

0.00

T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity
Area under ROC curve = 0.7680

Figure 5 Sensitivity, Specificity, and ROC curve of the ESS-CHAD scores
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Discussion

From the analysis in this study, the baseline characteristics of the study population show male
predominantly participants with the mean age of 10 years and overweight/obesity as the most common
comorbidity.

The reliability of the Thai version ESS-CHAD is analyzed and it shows excellent internal consistency
(Cronbach’s alpha coefficient = 0.836) and excellent reproducibility for the test-retest reliability (Intra-class
correlation = 0.982, 95% Cl ranging 0.967- 0.991) with statistical significance (p-value < 0.05). Compare to
the study of the Thai version ESS in adults by Wish Banhiran', which had Cronbach’s alpha coefficient =
0.87 and Intra-class correlation = 0.79, there is no difference in the reliability between the Thai version
of ESS-CHAD and ESS. Compare to the Australian study of ESS-CHAD in excessive daytime sleepiness

[12]

patients by Kitty C. Janssen"*, which had Cronbach’s alpha coefficient = 0.73 and Intra-class correlation
= 0.89, and the Australian study of ESS-CHAD in pediatric patients with narcolepsy with cataplexy by Y
Grace Wang[“], which had Cronbach’s alpha coefficient = 0.75 and Intra-class correlation = 0.755, the
reliability of the Thai version ESS-CHAD is as excellent as the original language version.

The mean score of the ESS-CHAD obtained in the study population shows mild OSA (3.33+
1.87), moderate OSA (7.2+5.65), and severe OSA (9.85+ 5.43). The association between ESS-CHAD scores
and OSA patients is analysed and it shows that there is statistical significant association (p-value <0.05).
Also, there is a statistically significant difference between the mean of the ESS-CHAD scores of the mild
OSA and the severe OSA patients (p < 0.05). Subsequently, the ROC curve has been analyzed and it
shows the highest sensitivity of 70.59% and the highest specificity of 77.78% with a cut-off score > 5.
Therefore, the Thai version ESS-CHAD is able to screen OSA patients with a cut-off value = 5. In the study
of ESS in excessive daytime sleepiness patients by Murray W. Johns in 19917 the sensitivity was 93.5%
and the specificity was 100% with a cut-off score > 10. When compared to our study, the sensitivity
and specificity of ESS in adults are higher, which may be due to more suitable questions and more
understandable individuals. According to the Australian study of the validation of ESS-CHAD in pediatric
patients with narcolepsy with cataplexy by Y Grace Wang"", the cut-off score > 10 suggests excessive
daytime sleepiness, and the cut-off score > 16 suggests a high level of excessive daytime sleepiness.
Comparing with our study, the cut-off value for OSA is lower than the original language version, which
may be due to lacking control group of primary snoring to compare with, and because the targeted study
population between the three studies are different.

The association between ESS-CHAD scores and pediatric Sleep Questionnaire (PSQ), which is
one of the screening questionnaires for OSA patients, is analysed and it shows that there is statisticalal
significant association (p-value <0.05). From the study of Thai Version (ESS, SA-SDQ, and PSQI): Linguistic
Validation, Reliability Analysis and Cut-Off Level to Determine Sleep Related Problems in Thai Population
by Thanitpong Methipisit™”, the ESS was superior in predicting a good sleeper than SASDQ and PSQI in
adults. In our study, the Thai version ESS-CHAD is able to screen OSA patients as well as the Thai version
PSQ, and they correlate in the same direction. However, the analysis of the association between ESS-
CHAD score and polysomnographic parameters shows no statistically sienificant difference, which may
be due to small population.
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The limitation of the study includes small sample size. Due to pandemic COVID-19 infection,
there were several countermeasures launched during the year of 2020-2022, such as home isolation,
social distancing, drug delivery to the patient’s house, telemedicine, etc., which cause the reduction in
the number of patients coming to Phramongkutklao hospital. So, the association requires further study
with an increasing number of populations. Another limitation is age range. On account of the previous
research on the original ESS-CHAD, it was conducted and used in population between age 7-17 years old
and there was no other research that went below age 7. Also, the children’s abilities in fully clarifying
their own symptoms and understanding words and sentences are limited in young children, therefore,
we only conducted this research in population between age 7-17 years old. So, we do not recommend

using the questionnaire below age 7, since there have not enough solid evidences.

Conclusions
Our first Thai version of the ESS-CHAD showed an excellent internal consistency and test-retest
reliability. It is able to discriminate between mild OSA patients and severe OSA patients with a cut-off value
> 5; however, it does not have a correlation with the polysomnogram parameters. Although, it is very
useful for screening, it should not be used as a single tool to predict the OSA severity. We recommend

the use of it in combination with a more comprehensive clinical evaluation.
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Yol fsen’ way gialun Uauesud?
‘nednmginaemans  ‘n1eiveeslsUand Inendeunmemaninszaanguna

umin

meiniavesdeasing (Hip joint) iuiugiuresin@nuunmsuasimarivimemansguamm lunis
Founmeimavesmnedoarnnsudmindiemnaingi frmuddylunisedoulmueywd el
SosdearInnifaunsnilivssloviuesdlafsseslsauasnedanmusstoarnnluowian wunsdleulito
avlnnugaifiesnangdiog Tasedulaldsuundu wailedlafvannsdoasinnuaienundesauili
nszgniinuazUzie livsuimasaidenlafifinudiiny viensdfiesthanuieasinnlussusuigni
fthe vnnsruammeiniamandidesiudagyinlimasne nistiestu uasnmsduaiugunmdululfednedsiu

negimavesdearinniineaniBendaeluil

1. Articulation of Hip Joint

Ju synovial joint ¥@a ball and socket Fsfinsiousaiu s2wine acetabulum funszaniaginn
(gﬂﬁ 1) Tnefl acetabular labrum (acetabular lip) ey socket TanTu (E‘Uﬁ 2A)

Acetabulum uussguine fiusmimsenanafendt acetabular fossa $su3ian non-articular surface
Uiiﬁgﬁ’;ﬁl fat pad USNUYBUVDS acetabulum labrum L‘i‘jugﬂwwﬁuw%lﬁm lunate surface i articular cartilage
AaweY FenINeUaU lunate surface 58NN acetabular notch gnTatnueIe transverse acetabular ligament
VBUUBNUUANVDY acetabulum iauﬁyﬁ transverse acetabular ligament JuiiBanzves labrum

Head of fermur i1 articular cartilage AgueNiumsINa1sduLgmin Bonin fovea Beaniliuiiing
284 ligament offisggniidaglnn

Iliac crest Tliac crest

Tuberculum of

T Posterior gluteal line
iliac crest

Iliac fossa Anterior gluteal line

Iliopubic eminence

Superior pubic ramus Posterior superidy |
iliac spine

Anterior superior
iliac spine

Inferior gluteal line

Anterior inferior. s Pubic tubercle
iliac spine .

Rim of acetabulum Neck of femur

Head of femur Greater trochanter

Ischial Spine

Greater trochanter Inferior pubic ramus

Neck of femur

Intertrochanteric line

Ischial tuberosity

Lesser trochanter
Intertrochanteric line A Ischial tuberosity Lesser trochanter B

UM 1 wansnm hip joint A) UaAIN1w hip joint NMeinumtin B) annIn hip joint N19GMUNAS

lasusuaUy 29 dguigu 2567  udlvunmaiu 27 wgwniau 2567  uasiitum 14 dguieu 2567
dosnsanuiiuavudage Uendl A3 7IATvINEINIAManT IneIaeunemanswaznqng) auu1vId oyl wasinyd
NgUNWT 10400 E-mail: piyansriya@gmail.com
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Anterior superior
iliac spine

Iliofemoral ligament

Anterior inferior

iliac spine

Tliopubi . P Superior pubic ramus
iliac spine

Acetabular labrum Anterior inferior Pubic tubercle
Lunate surface fllscspine

of acetabulum

Fat in acetabular
fossa

Inferior pubic ramus
Ligament of head of femur

. 3 Greater trochant
Ischial tuberosity SR TRCISS

Pubofemoral ligament
Intertrochanteric line

A Lesser trochanter Intertrochanteric line Lesser trochanter B

3‘1]17; 2 WAMININ Hip joint Wag capsule A) articulation of hip joint fiia Tty ligament of head of femur
B) ligament ﬁﬁm hip joint LaSuANuLTsusanessumnii leun lliofemoral ligament wag pubofemoral liga-

ment

Articular capsuleas hip joint AnuULBAINIZAINUIMMTEs base of anterior inferior iliac spine
Y9UVOS acetabulum , superior ramus of pubis taz iliopubic eminence AMUANAWNEANU intertrochanteric
line Madumtuaziundzdiianiadesludidinuuanyed intertrochanteric crest § deep fibers Un9dIugay
¥ neck of femur 393unden orbicular zone wazdu deep surface vossTuilung fibers 7 reflect foutuluda
finfu periosteum 13871 retinacula WWunslii blood vessels noaruTUlUAee head and neck of femur
2. \duvasdania Ligament
Hip joint & ligaments Fuuufnnisdnuuentes joint capsulel3anT21491 capsular Ligamentﬁmﬂﬂ'ﬁ'
SramsindeulndoasinnmBealudmmds (hip extension) FaazyilvisslunisimBeaves hip joint yhldifles
10-20 9t capsular ligaments wiveanldiiu 3dau (U7 28)
1. lliofemoral ligament uiaussgaagveaunti sU y-shaped Winduviseisenii y ligament of
Bigalow AuULEAAIN anterior inferior iliac spine LazUaUVDY acetabulum fua1LHBENEA intertrochanteric
line Wusalesiu hyperextension hip joint
2. Pubofemoral ligament LESUAMULTILTINIAU anterior Lag inferior VB joint capsule B
mdasiunisnevisenluniutsesnainaidunniiuly (over abduction)
3. Ischiofemoral ligament @SuAMULDIs IR und o ety hyperextionsion U84 hip joint
wanantl hip joint &ail ligament 8 980 wifiauddrysosannldun
4. Ligament of the head of the femur (ligament teres) 8aa7n acetabular fossa VaUVDS
acetabular notch lag transverse acetabular lisament 11619 fovea of theﬂiz@ﬂﬁ’aaﬂwmﬁu licament il
LL%QLL‘NLLa5Lﬁu‘1/11ﬂvi7uﬁuawaaﬂl,§aﬂl,§ﬂL‘?hmLgmﬂ'isaﬂﬁaaﬂm
5. Transverse ligament of the acetabulum Fata acetabular notch waziduiidanizvos ligament

of head of femur
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Synovial membrane

Anuluves fibrous capsule WarARUATLLBNYBY acetabulum i acetabular notch a¢fafi medial margin
of transverse ligament kagAgu fatty tissue nely acetabular fossa wavunitdy funnel-shaped sheath ﬁ:u
ligament ofnsggniiaglnnludavauuad pit on head 14 distal Uhmiiniu femur 1ae synovial membrane
288 nnduBulUUL neck 183 femur aufisrauvd articular cartilage vunsEanaglnnuay retinaculum agsiu
reflected part ﬁiﬁgu?’fum‘ﬂu fold Fameluazil blood vessel nontuuulug head of fernur 3 blood vessel
Lméwﬁ%ﬁﬂ'g']uﬁﬂﬁzgmwﬂéﬁﬂ LﬁmmﬂLﬁua':mﬁ']ﬁm’tunmgmﬂiz@ﬂﬁaaﬂwﬂu'%nmﬁ'lwﬁwm joint 8134l fold
of synovial membrane Susanumnsveuases fibrous capsule Usznausdu bursa 3 bursaﬁawﬁaagﬂﬁ
tendon 984 muscle Obturator externus §NwaEUY capsule Whailariidnwae circular 50U neck vos femur
AUNTNG bursa 895U psoas tendon U’]\‘iﬂ%\‘iﬁlzﬁgﬂﬂ‘wﬂ fibrous capsule ¢ tendon il bursa fnnariu
synovial cavity of joint ¢

3. waenidonuazduuszamiiassdosnzinn

Main viaeaiden of hip joint tAsUNIAINLIUIVDY circumflex femoral arteries Ingtan1za1n medial
circumflex femoral artery noAsnu1LMIs retinaculum Faduduiiinagldsusunseiinssgnin vsm
neck of femur wazsinyi ¥l avascular necrosis of the femoral headuenanil hip joint S5léSuU naemden
MNUIUBS obturator artery LN ligament of thenszgniaglnn? (Ui 2)

Iﬂﬂaiﬂwaamﬁaﬂﬁmtﬁm hip joint figtai (E‘Uﬁ 3) 1) Ascending branch of nutrient artery W1ua184
shaft of femur 2) Branch of medial and lateral circumflex artery 6ul@ retinaculum artery 3) Branch of
obturator artery HUN18 ligament ofﬂiz@jﬂﬁ”sﬁﬂWﬂ

Reticular arteries Reticular arteries

(Subsynovial) (Subsynovial)

Superior,
Anterior
Inferior Acetabular b
obturator art

Superior
Posterior
Inferior

Anastomosis between medial
and lateral circumflex
femoral arteries

Anastomosis

Iliopsoas tendon

Acetabular branch of
Iliofemoral ligament o obturator artery
and joint capsule h Medial circumfle:
4 femoral artery
Ischiofemoral ligament
o and joint capsule
Profunda femoris Medial circumflex
(deep femoral) artery femoral artery
: Lateral circumflex
Lateral circumfiex femoral artery
femoral artery

A - T ‘ B

Posterior superior iliac spine

Superior gluteal artery and nerve-

Sacrotuberous ligament.

Superior gemellus
i i 3 Obturator internus tendon
Pudendal nerve 4 . —Inferior gemellus
Internal pudendal artery = \ .
Nerve to obturator internus.
7~ Greater trochanter
Tip of cocyx

Inferior gluteal artery and nerve.
Posterior cutaneous nerve of thigh-

C

Sciatic n Gluteus maximus

g‘uﬁ 3 uansviaendendidss hip joint A) Anterior of the hip joint B) Posterior of the hip joint C) nduiile
wagiduUsEamaURa U stoaslnn
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Abduction Adduction

Extension Flexion External rotation Internal rotation

JUN 4 wansununsiadoulives hip joint 1 x, y, z iliAa movement 1du A) flexion fiu extension B)

Abduction v Adduction, External rotation fiu Internal rotation

uUszam 3
1) Femoral nerve 1ngn11119119 nerve to rectus femoris muscle  2) Obturator nerve (&jq femoral
nerve Wag sacral nerve 11910 Lumbar plexus) 3) Superior gluteal nerve lLag nerve to muscle quadratus
fernoris #1910 sacral plexus
4. nswdeulvisautoszlnn Movement
dloswn hip joint 10w multiaxial joint nsideulmasiintiuseu 3unu (gﬂﬁ 4) louA 58U transverse
axis (unu X 3UT 4A) 1y msindeulmdnvazseayInnludumiindid (lexion) way widsaaginnlufumds
a161 (extension) 58U anteroposterior axis (WU Y) 10 abduction ag adduction 58U vertical axis (WU Z
gﬂﬁ 4B) 1¥u medical rotation (internal rotation) wax lateral rotation (external rotation) waz n1siAEaUlY
ﬁ’imﬁu‘uammmuﬁﬁm circumduction
Flexion
Tunsii active flexion @1 hip joint Ty Beawaslifinsindeuves Lumbar vertebrae
288 v flexionld 60° sanussiiwosndunile hamstring fundedsls dnluvinfisew avsearinn 14
90°-100° Fednuarniadeulmluvi hip flexion adduction waz medial rotation Fu8wi1l femoral head
Uognsswaundes joint capsule mndlussndznzaziilinszgnitias innvaalufumdsléineiy
Extension
Iuﬂﬁm?iaulmimam§smazi‘wﬂlﬂé’wwé’wzgm‘iﬁdmLl,'iaﬁqsuaﬂ capsular ligaments Laganuyoy
TAssad19984 articular surface SelaianansaviléiAu 15° lunsiadouainvin flexion lugvih full extension
capsular ligament szfanniunaznaa nszaniaglnnlvigniu acetabulum 1NTU acetabular fatty pad
agnilenlvisanuen acetabular fossa W1uld transverse acetabular ligament wagagnaumugmurtsuly
71 hip flexion
Abduction wag adduction
Abduction #38¥n19v1080 A8¥lA 30°-50° gninfinlaeusedslasasne 3 agnslaun 1) adductor

muscles 2) L39R3v89 pubofemoral ligament® wag 3) lower band of iliofemoral ligament &3u adduction
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wvile 30° gninfnalagusaFewes abductor muscles hay U395eUa4 lateral band ¥4 iliofemoral ligament
Tusi hip flexion vhlgnndu®
Medial rotation wag Lateral rotation ag¥ile 45° AUV UYBY rotation \Ju mechanical axis 3

13/l long axis 19 shaft of femur luwauzdivh medial and lateral rotation thu shaft of femur azAAaUT
TUagwihsie mechanical axis viltaauaiin (big toe) ¥t midline WarnTsfiuduAY lateral rotation
Tuvin hip flexion 3¢ rotation 161 range 13139091 hip extension’ Iny Lateral rotation gnanfinlay w3eFsves
medial rotator muscles, iliofemoral ligament Wag pubofemoral ligament @3 medial rotation gnanfinlag
tension ¥a4 lateral rotator muscle Wag ischiofemoral ligament®*’

5. asAUsTnauTiEsuAuuduselifudeaazinn Stability of hip joint!"'

mmﬁum%aqsﬁaaz‘[wngﬁyuagﬁuaaﬁﬂizﬂawmadaﬂﬁud 1) dnwarguswenszgnitunseiuain
anualzranIERnNIasnnuay acetabulum fsumilaivilidedeiroutraziuns 2) muudusaes articular
capsule ez capsular ligaments 3) acetabular labrum 4) ﬂﬁﬂﬂﬁ@ﬁﬂhuiau joint Tnewamziil fiber neon
transverse ¥3UUUAU neck ¥8d femur AvYIensydunsenialnnlifu acetabulum'’

6. Taseadreiiduwusiudoasinn

grumvestoarinn fndranileFesan medial WU ateral lauAnduiie pectineus, tendon of
psoas major, iliac muscle Way rectus femoris muscle @1u deep part 984 reflected head ¥94 rectus femoris
muscle 9¥TARA anterosuperior aspect U84 joint capsule YIBLEsHANNLTUSIWATREYINA SEWINS tendon
294 iliopsoas Way pectineus muscle &l content 984 femoral triangle el fermoral nerve, femoral artery
and femoral vein'®?
dhundsestoaslnn fnduieidng Mimihiigudeasinn 6 Pirformis muscle (U7 3C), tendon

of obturartor internus, gemilli, quardratus femoris muscle @sogUANU capsule Vo4 joint 9 superficial 111

Y

&3 . . _
WY sciatic nerve?

Fuuuvestoaylnn Sndunile gluteus minimus Aqudla capsule 199 joint waz fiber UsFILAAKLY
YuluAvu capsule®
fuansvesteaginn inferior WJu obturator externus muscle #99zN121NVOUVB obturator foramen Wa7
lousnaunasinuldse capsule agsyning articular capsule fiu quadratus femoris muscle” ™

7. AUFIAYNINAATN

Posterior hip dislocation AudRyn1padinfinuvesldun posterior hip dislocation snabnves
posterior hip dislocation Lﬂuﬂﬂﬁéﬂaaﬁdimiﬁﬂﬂ ag/ludnuaiy hip flexion, adduction $3ufiu internal rotation
ofusagng wWunsdfifthelidusoudiusasngansaduinamh wsejsndramiudidininssunuinui
1 wSennszunniuaewlsasa (dash board injury) ¥l% hip joint dislocation lunnadnumaa 2 desvitmieves
hip joint kazwLILSITINTEYRRenAIEITBINTENFuT st Tuf i Mundn Y MITYeInszgnithas i
vidouunvaavestoazing Betheeglurii hip flexion, adduction 93/ intemal rotation anAwitlalenia
ﬁazLﬂusﬁaaziwﬂwqmmaﬁmmﬁﬂmaﬁhjﬁmiﬁmaqmz@ﬂmﬂsﬁuLvi”uﬁy'u (simple posterior hip dislocation) &1
aglui1 hip flexion, adduction $aufiu internal rotation liunfszdinsinvesnsegndaduderiasinnsau
538%ﬂﬁﬁﬂwmzﬂﬂiﬁﬂlﬁﬁﬁﬂﬂ nurateguwuuns Judet and Letournel, Pipkin classification
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Avascular necrosis of the hip mudnuagnisimeveadudenfiunissinunssgnasasinnuas i
aﬂwmﬁﬁmﬁamﬁﬁ?ﬁmﬁa Capsular vessel, artery of ligamentum teres, intramedullary vessel pgalsinuluy
’J’wjﬂwy'Lﬁulﬁaﬂﬁﬁmmﬁﬂﬁ@mﬂﬁqmﬁaﬂﬁjmaﬂ Capsular vessel lauA medial femoral circumflex Wag lateral
femoral circumflex artery Favapadudeniiunvumenduiden profunda femoris artery Ineiduideniina
ﬁwﬁagumﬁqm‘lummaﬁﬂﬁa medial femoral circumflex artery Faduuausiividonuidosuinaneuasiaring
wnitgn Tuwagiiinsuiniduvesdiiieliiiesiiu posterior hip dislocation wianszgneeaglnnvin (femoral
neck fracture) flemaiiduidon medial femoral circumflex agdnunald ﬁy’mfuwaﬁmmmwﬁﬂﬁmz@ﬂﬁa
azlnnuaidenludedliiazilontavhlfiAname avascular necrosis (Traumatic osteonecrosis) daazvhlil
shnsegnarinngy uaziinnznssgndearinnidenldmunld Tnefin1az avascular necrosis dazillomaiiniy
wfmmummlmﬁuaQﬁ’wmaﬂa%’w&u Aruguussestoarinnfiviadurionan srernamsinyReuing
vaduauieinsinunishasinniinaadvierdindnnensegnaslnaivin ausiuasidoaudniuldsening
vhavlnnfuthasnnudsistiasinniingalida® giRnsainsiiafasinnundenegivszanasesas 2-10
fnsAnwmuidanmsieasinnnadesiunsdivasInnugasonannitiazanas 5.6 whdniimsaaaginn
dldmelu 12 Slusdedleutunduilfetiasnnnds 12 H3lae® wenanilfinisinwmuinneiainnmed
winldannawanesidndianinisuiniuiazinnraaeenandimuunfdnazimiuldnielugae 2 Indsnisuin
v wiegndlsfnuiivisssnunuldlusseznafiuiuinnndiidusiu 8 Tvde 15 Iudednmsuiadu®

Posterior approach related to sciatic nerve sz#ianN1sEIdAIMIIAIUREDIToaZINN (posterior
approach) fianunduldlffiaziinmsurniusie scatic nerve (Uil 30) dwsumsidaiitedeldlavzamnszgn
wWhaglwnin Wy Kocher-Langenbeck, Gipson, and trochanteric flip with or without surgical hip dislocation 3
anadulUIFAdasuwgaslnAnmsumidude scatic nerve iefinisimzammeduduvesnduile hamstrings
Uinallndiu ischial tuberosity sauludsmsiniswisauuuliiidauna (percutaneous surical fixation) Lite
vhnsldanguitediansgnithasTnnsunds (posterior column) Aagunmddndusioamyatrvesanguiiam ischial
tuberosity fviusgnirvhnsindnsdniileniafissilvifanisuindudedulssam sciatic 1 mssienugnig
neAmavesruduiuSszrinadulssam sdatic unzndundevinniastiedesiunsuadudedulsyam
X Inwdunndnuuzanuduiuifewdulsyam sdatic avaguthrendunile piriformis ndwionduiile short
external rotators leiln superior gemilus, obtulartor internus wag inferior gemilus Iuvhr;:iﬂwuauﬂfﬁqﬁ?mﬁa
Fapunndihnisingainzraanduiofinanunfiedalfidiunssgnidhasnndundindmdefivzdedesiudu
Usyam sciatic Aenguuaindianila short external rotators sanuiaduUans daounmdmsasdossesingg T
Tuvinaidnoufagrhmaimenduilontoroufiesrhmndansifiedanssgn wazasagdeshnmaansilode
geuUsnnseu Wulsvanifiosrldueadiu aesdunauazsyinsy TeldviliAnnsuinduseduyssam scatic
seWIeNsInIsnde Aefiaedessy Tdnetslunisindauiiorh posterior approach Aewduiden medial femoral
circumflex artery (§Uf1 30) fimnoguinagunsgnasaznn Tnedasunndasvhmaingainizrend e
piriformis wag short external rotator ssnvanliu 1.5 vy, axdunstretiostunsuindurodudontls

< Y % & as{ . o Y
waztlunslesiunneiinszgnasinnuinadionunides (avascular necrosis) latuauianndsnisaisn
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gsu

9

Jeazlnndaduuseian synovial joint (ball and socket type) Fadoazlnniindeulmldraefianig

Tngmsviuvesngunasilenunvislumsvdeadeaslnnluiunas uaznguvihunilvideasinnindeusimy

wih silitewaSunnuudaussazndoul dearlnndiduiiiudonseuasurnuudussisinuntuazenu

waa laetanz liofemoral ligament flavuudaussunniian Jeatuldlindenazinnuniuld lunsdifidoaslnn

wgawadounnindiniduiuy posterior dislocation nanfiusanugngmeinuniinauiiliiaves femur vgn

Tumeaunds wagsilvvaeaiden medial circumflex femoral artery W@owne Fesiouvinlimiin neck of femur

necrosis AsaziiulaInnIulasIasImInIginIamansuesteas Inniinaiunil azvinlimsiunalnnisiadeuln

Faluaunnstinissne nsdesiu uagnisdaaiuavain visluiiudnw uaznislvanuianssaauivugiu

WNenfulseiietestiutaasinnlidululsogiansudiu
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amzmadn feansfimisaesindlivesmsesrauiuluimthuaziinsadenily Hulgmiinu
IsioemenwU iR Insvnuismutanaiinni avaansoudsldurledidumusiudaasynng Widiun
fndnnouegunitou uasnguitiunwiliatuluniends (assndafionguniteutiuly) snavdmalitie
flornsengg uansoonuls Wy ermsnndeu Uinfisws Uaaen ud sddndufemmamguaslinisinm
Amnzautuamzmaiusazsiadely!

demluunilagnaniuamesmeiiluinmendssiin acquired comitant esotropia fiagldnanilu
Juazdensoly
n133tlasdy

Tsamdniiiuannnends (acute acquired comitant esotropia) 3astldlae ordunistnuseihina
Aatin FeUeanmednyazaudimuly Tnefiainernisvesnindeuluwuasu envvgiennisidug wmeq Tu
$aausn Weudsdinmdouasil 1nsduenaaziiennisuinmiindswyldanamdeusisuniunslidin

MIn919919M18 wudnwaznmdouiieduasdewmldimmadilndiAsstulunniianisnaues
umsesdumth Weufunisuesdine warueslunieun (comitant esotropia) idnunudtasntt 20 U3du-

JUT 1 uansgtheanmeemsnmdenluuuisu asanugunyiiuilonamtiings n1ed1e wagyin (comitant

esotropia)

sty 22 gatau 2566 unlyuvau 1 WgwnIeu 2567  Suasdiiun 14 dguigu 2567

fosn s nuIfuaUudage Wuln aswad aundu n1AdnIsnyIne) nesinynssy lsemgIuIanssanngng) 315 ouus1wan uvaayangly
AT UMW 10400
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lpaumes mrsiyunsneiuliiu 2 UsBuleeeuwesuivnilyuaiudrlurinauinndy 20 UsBulaeeumeiaag
Tapnnfumneierulsiiiu 5 U3Tulaoeuned waglifinnaiinuniduainmsmsassnienisniiesuisanizn
fandm wu manasnamsiosnasnldaanniiemaasilassadsmuniveduniiuasdnmdesgnm waeds
wuhgigunsdudensiinwanuiifla”

filsntornintuludinld lnesndensiifunasesdunsidndmadniuuseds viefududn
flnanansadeansld e19azusneImsvesamdeulsiguiu
auAn1sal

smuludinlauasYolngsnnndiludindn fsesnuaumgnuszanc 0.3%" veuiitadonwdiioun
fauhagnuldlives uilsanuidwiaifanuddyienniiuulimuldifitu Tnsamyosdduyaiifing
THodidelnstaifiunnniu®® Tnslewiztasnsunsyszuavedlsalaiafivilidosinduas fuszesin fneau

210 pradladenesnstasnielagaziduaiisuenlsnnwauy eonll Laze139zAu

ﬂmﬁmmazﬁqquwﬁuﬁam
dustusiuseelsaluaussitfiniuguuss FeagldndnsoluluGosmweaingnisiin

Buch H. uazanuz” ldmenutsmafianmzanudinenddhudUiedindiuim 48 s1e Tudisszezinan 13
3 mﬂmiﬁﬂmﬁwudﬁmmeﬂmmﬂ@ﬂﬂmuamaﬂlﬁm hydrocephalus, pontine and thalamic glioma tJuau

Neena R. wazane® Ifs1enuiamsifinanzamdnnendsludiheifienglosnin 18 ¥ Turisnan
3 9 faust 2013-2016 wullsunusisdu 12 118 Tnewudiaiveluaueaie CNS glioma 1 18 uazilomsvedlsn
nénileseuunss (ocular myasthenia gravis) 938 1 579

MsiAnanzaiiidumends fesudsamgnouiiinannalnnmsimsausevioll adudsusn
Ao osmnmaniudiAnannalnansmsazdedinisinwsmeonisannisms Sulduansliuiuaonmen
vierufauiudessvee (bifocals glasses) yndaanimaainnalnnismsesntuldudanduisrosiindmadni
LilfiAnannalnnisima@esnweiin acquired comitant esotropia %’masﬁumjmﬁ

MSuUsrEnvBIA acquired comitant esotropia BuiinsuisUszinnaauslud a.d. 1958

wusliilu 3 vfiavdn audnuaziavamsnisinlan

v
211-14 &

1. Swan type ina1nnisidenalnnissaunin (disruption of fusion)”'* Astislae Swan LARIINNIE

ﬁﬁmigﬂmﬁ’qmimuﬁu 3oLARINNTURIIUNARAL >

A15199 1 NSUUIYTATOINIUALENYYINA1Y comitant ka¥ incomitant (faudasan BCSC 2021-2022)

Comitant esotropia
Infantile esotropia
Accommodative esotropia
Refractive/non-refractive/partially accommodative esotropia
Acquired non-accommodative esotropia
Basic/cyclic/sensory/divergence insufficiency/spasm of near reflex/consecutive esotropia
Nystagmus and esotropia
Fusion maldevelopment nystagmus syndrome/nystagmus blockage syndrome
Incomitant esotropia
Abducens nerve palsy/medial rectus restriction/thyroid eye disease/medial orbital wall fracture with
entrapment/congenital fibrosis of extraocular muscles/esotropia associated with high myopia/Duane

retraction syndrome/Moebius syndrome
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2. Burian-Franceschette type HnINATIEMsaliuUeNeNens aANNASIANIININET Sy
%Lﬁ@luﬁﬂwﬁﬁmammaLwi"bﬂﬁl,ﬁmmﬂﬂaiﬂmimq (accommodative)"’

3. Bielschowsky type A Tiinanazanemdy (havdunnnii -5 laesuned) saufuing
man3aiilng (conversence spasm) wazn1ssouusiwasntsuesing (diversence paralysis) Aununsausnlng
Bielschowsky Tnefnagiintufunduiofuuaselnajfundn®®

angdug MilviAamuideind Alseau Tdud

- seglsalugues WU astrocytoma fauesau corpus callosum®, brain stem tumor'?, cerebellar
tumor'?, Arnold Chiari malformation'*">*** basilar artery aneurysm

- msligunsaiBidelnsiailndunniull”

Tsafiflanundendasmsuenoanansuliild fie diversence insufficiency waz Sumimveaduuszam
auesgiivn (abducens nerve palsy) Tnefllsausniiinduldios Tneliduiusiuauinundlag Tuaues??
Swarazasanuiimsvhauvesndwileniiund nsnaenmdaung famdeudilnainnniniilnd® egrlsia
fseunuanuiaun@vesausssmmelavne®? wu

- lsavaenyiuuszameniau (multiple sclerosis)

- lsaviaeaidenslnsiauagafiu (venous sinus thrombosis)

- Woviuanedniay

- gURmg

- 1demeenluaueas (subdural hematoma)

- FWEaszeziiany (tertiary syphilis)

[ £

Wusu

5ﬂiiﬂﬁﬁﬂ’smﬁﬁzyﬁal,ﬁuﬂszmwauaﬂ@'ﬁwﬂéamm (abducens nerve palsy) 9wAsIINUANBLT
drfnyAryumTALLANAsluTiAn1ewe (lateral incomitant) namAeszdamdournniudlouoslUlug il
nssouuswaduUsTamaLetiy nIasmenuiinsnasnaEaldanas (decrease saccadic velocity) wag
finmdouiilnaunniniilng fianusalduenisald

NSNS

Tuffthemnsemsnsininmaenlasnisiéerannisms (cycloplegic drug) ilpsanazanusavnanveg
mdiiesanamzanemen (refractive accommodative esotropia) Minainnsinale uenanidsanunse
mwﬂ'wmamﬁ'LLﬁaﬁwadﬁﬂaa NFIRANAEAEEILNTAMIBLENTTAYINIWTLA acquired comitant esotropia
anufildnaaluudase

luseifiuseiinmdeu Snaiinnmdeu sifesmidirdany uusiilidmuengsuwmd uienuns
windszuulsramifionsianiessuuUszanuas nmeneldnaisdaouinmedates (MRI brain) nns1e Liesan

18U TANNHLLMUANURAUNRLAUND9Seay 10121

dmsulugiliannsovennaiiine nslddaau
ffuuzihlinralagazden WosniinenunuanuinUniwildienswandag Anu
M3deRTIITMENSTTULUSEaM Lilevne1nseine flenauanseenunle wu arwidnd Aoy
Uszamanaadusug nsanaieiiedumennissouuss vive e (Judy
nsmsaeaun nafinnusdu Tusefiadonrufindnd wu adonmznduiiosouusienaasdosds
avaidensiian acetylcholine receptor antibody e asaanisihdyaadiidudu wdemnasdelsalnsess

YUND1LADIEINTINGDA thyroid function TIuA2E
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93NN

Fnquszasiiiovilvindulueansasiuduamifeuniiondy (single binocular vision) LavaneInis
awdou tneniwilinduuniinmaudfldfiviondy ewndeiluauiifisdinalunendsiiwedansan
revazndusniinmansifldsnadudiomansnsoudlulifihendunninnsld Bnslunisinwenisamdeu
WenaMza i lunevas dlananeds laun

1. wiuU3@u (Prism glasses) [fifloannmdouistimnefugifyumlsinnlund 15 U3tulaoed
o3 Teffeaunsannlunmdauls userariliAnn wiaslivaslawiu wazoradesusuiinunislawiu

2. y1@alumand (Botulinum toxin A) fiffthurldiiieanssmiy lasdalufinduilent medial rectus™
nTenuMsinymuiivszdnsnmgadialszainadesay 80-90” egalshinansinwiluszezenidaiosiinny
ol

3. nsHdn (Surgery) winglusefifinmdou LLazfllgiJGl’lL‘ZJ‘ZJu’IGIIWELJ'ﬁIﬂE{’]M'IiﬂiﬁiLLﬁuU%ﬁﬂéf n13
Ksinmnldusinansiidalneruaunfdnldnanisinweeninfinasauu (under correction)uazvinlvigiosd
Mstidingn Woininainnaln eat-up prism phenomenon finstmsneaedilawiulsfudeuinuaziiuyiina
Nﬁﬂ%uﬁ@&ﬂ (prism adaptation test)*”" ﬁluﬂ'jmmzﬁ'aLLﬁ'J@i@ﬂﬁhﬁmmmﬁguﬁu WU ARaaWSN15HNAR
Fiu nnssnudidosms uisildnanuuniagldyuiidosms seaeiifldnafaimunsidainmans
RfiaRndnUszanas 1-2 uy. Fanuilduaidmsunisnu 2
nswennsallsa

Tnedulnamiaeiin acquired comitant esotropia & sinazlifitueadefanunssnu msldnns
Swlpeiamsineiuartisanennisnmdou wazndusueadiudunmidedld faudinasiwaalumssnm

a1t uianmsEnwnuidiedanunsanduandaudinenaainissnele

ol 4. - 'l i N =

JUN 2 fheilasumsiidanduiileniiteShen acquired comitant esotropia (MWUUABUNIAR/A1NENNE
NAINAR)
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s fidusnnnendsuiin acquired comitant esotropia Wulgminusnniunianeu iR n1s3deds

orfumsdnUszifuaznisnsiasnelavaziden lnednludewenlsmduniannusuuse wielinssnuiseiou

feu Femeelinfeanmnll  nsdwnTIameiesiRnselsudenisdmsnnmdnysdreuiunesausdiny

dudu Weandsenuanuiinunfvesszuulszamsiumels wiflisazliflonisuandag Aau Mstionnis

mw%’auﬁLﬁm%u%ﬁamaﬁag’i{hEJ"Lumﬂﬁi’f%"“mﬁama«,ﬁumw%’amﬂuammw ns¥nwinnusdundnnissiie

annmdauilinty uenanidmeaniaiievihliienduiniamauiidlasnass laddnazlagdsns Tduiuusgy
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Unang
nsdasnunistialsanalaludadn
(Preventive Cardiology in Childhood)

o
UINT UNAUN
NBDINNITLIVNITY Tsanegnuaetiunuding

Hagiumsguasnuiitelsavlaliimunuas famiivadunseneitadouasnisinw Smsdunue
v3eBns¥nu sl swansendaldnad viliaunmTinvesihedinlsailafity udailidely
maguainwldifivegeroidiouuifienty fudunslesiunarangiinisnivesnafnlsavlalasamslsaiils
fimsusitiiauaglsanduiomlanadeniineBanminiaussadedssoninfnlsadusnidundudluty
Wnasdinudfy

nsdasnunisiialsaialainisusnia®
guin1salvaamsinlspmlafinmsuadndanulumsnusniinlauseunn 7-10 Seson1snusninddin

1,000 91euazturnuiinisusdiudedinulsvesiign dagtuddliniuaimguesnsinlsailafinisusinin us

dinlseilavneneoramuhilaumsiiieadostutiaforne dedl

1. N13AENBANIINUTNTTY (Inheritance)

Isavilaunewiln W hypertrophic obstructive cardiomyopathy, supravalvular aortic stenosis o
ENNT 18NBANIRUINTIUKUY autosomal dominant waglsAnieiugnssuusiianugiinisalvedsaiile
G U Leopard syndrome $in1sanenentuy autosomal dominance Wuqﬁamﬁﬂjﬁua\‘l pulmonary stenosis
&4, Holt-Oram syndrome WU atrial septal defect wag ventricular septal defect Hudu

2. mstiauEaUnAvadlasiulen (Chromosomal abnormalities)

Uszanuderar 6-10 vesthelsamlafinsudiidaiinnuiauniveslasiuley uazUsyanniosas 30
Guaqﬁﬂ’gsﬁﬁmmﬁm‘dﬂasuaﬂﬂﬂuiwwuiiﬂﬁﬂaﬂmiu,m'ﬁﬂLﬁm'méfw 1 Trisomy 21 (Down syndrome) Wu
lsamlafinisusnilindoay 40-60 WU complete atrioventricular canal defect (CAVC), inlet type ventricular
septal defect Uag patent ductus arteriosus, ﬂﬁjumﬂ’ﬁ Tumer syndrome WU coarctation of aorta Wag aortic
stenosis ﬂdummi CATCH 22 wu aortic arch anomaly, pulmonary atresia with VSD Wudu

3. NAYINENIITWINGDN (Environmental factors)

3.1 gwideaseiiiansalasuluvarinsss Wy wnsanuman wu atrial septal defect uaw
ventricular septal defect 113911#5U81 amphetamine (WU ventricular septal defect, patent ductus arteriosus),
phenytoin (WU pulmonary stenosis, aortic stenosis), lithium (Wu Ebstein anomalies), sex hormone (Wu
ventricular septal defect, transposition of great arteries, tetralogy of Fallot) udu

3.2 Wseniinmsinidelusyinnissensss wu Tsavaeesiu wu peripheral pulmonary stenosis,
ventricular septal defect, patent ductus arteriosus, faite cytomegalovirus, herpes virus #50 mumps LA

15A endocardial fibroelastosis

sty 26 wiwigu 2567  unlyumaam 28 wgwnIeu 2567  Suasdiiun 14 dguigu 2567

feanIsanuITuRUUARse Wien UgWs wiAun nevnuITYNTIN lsineuiaeniunuiing vaiaueen ennewdesanys viinanys
15000
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3.3 wsadulsaunsudawulsaiuvnnu wugdRinisalveslsa transposition of great arteries,
hypertrophic obstructive cardiomyopathy Tuvasziiunsandulse systemic lupus erythematosus #38 connective
tissue disease WUN1IE complete atrioventricular block Hudu

4. NamnﬁuqnssuuazamwLL'mé’au (Multifactorial inheritance)

Huammveslsavilafinsudtdadinuldvestian sedidesannisiannisvesidlagnasunslng
gene dmnuin nuazansaidulsarlailonaliiudaynsiiiulsailaldinnniiyanaund waznis
yasauusnilulsaiilaiilonaveanulsamilaluynseuselldaddosas 1-4 dflyns 2 audulseiilailonna

fynseussludulsailaiududu 3 wh wazdrdyns 3 audulsaiils sxillonmavesnisiiinlseilaluynsau
soluligetia¥osas 50

n1stasiu
1. MsliAIUsnYINIaWNLgNssu (Genetic counseling)
Tunsdiffyssdulsaiilansensdiigausadulsalafinsudinin msldsudusnviieiulenia
\Boaveansifalsailafinisusiiida ﬁ’jﬂﬁi@ﬂ’]ﬁL%Sd%@ﬂﬂ’liﬁqmﬂuﬁiﬂﬂL%Jui‘iﬂﬁ"ﬂﬁ]%u@QﬁUﬁJﬁ@‘U@x‘lﬂ’ﬂNﬁﬂ’ﬁ
yoslafinusamiuanuiaunfmaiusnssuteddnuaziiu multifactorial Tunsdlinusiuiunraiinninig
stugnssuvielastalen Tonavesnafialsavladufulomaresnsiialsatug widddnuusdu multifactorial
Tomavesmaiinlseamlatufudnuuzvedseilaluysseuiidulsaiila (e 1) Tnedtiluileomadalsariila
Tuypsausoluifistuananudssoanmaialsaiilalulszensussana 2-3 whaindosas 0.7-1 Hudesas 2-3
yiavedlsaralaludnunim msaidulsailailemanazdyssdulsailannninmsiddandulsaiila (mens
i) LLazﬁTwmuqmﬁLﬂﬂmﬁﬂa TusneUsemeuseunarinnisli genetic counseling anunsaangUfinisalveanis
WnlsailafinsuddnlinUssanusesay 4
a519il 1 Tonaides (recurrence risk) vasmsiinlsasialafinisudinia lunsdiffyns 1 auwdulsadila

ylialsnala Tonades (%)
Ventricular septal defect 3.0
Patent ductus arteriosus 3.0
Atrial septal defect 2.5
Tetralogy of Fallot 25
Pulmonary stenosis 2.0
Transposition of great arteries 2.0
Hypoplastic left heart 2.0

2. N19A999 fetal echocardiography
o v A o 9 a . o & A o 1
mimaﬁmﬂﬁ]msﬂmmama&mawaummaqﬂ (fetal echocardiography) ﬂa@umﬂumammmmm
gnaeEe winaliduagiuusvaunsalvewnndylnsdn 818aTsnngIanITegsening 16-20 dUans Jeusdueenis

Y Y
3

¥1M35n379 fetal echocardiography luvdadanssslaun

® iUszifvasnsilsamlaninisusnuialuaseuasivseiinnuinunfveslasiuly

® 3 5iiuseTRdulsaluiinu collagen vascular disease, hydramnios WeeSuUsEmusidsase
nsialsaialaveamsnluassa

Royal Thai Army Medical Journal Vol. 77 No. 2 April-June 2024



nstestunisiinlsaiilaludeuwin 195

® fnrufinunilusyminamsseassd Wumsniiuladfinni ame hydrop fetalis wiemsniinnae
Wlauiaun

3. AniadulaaiulseinwesiuwninndgioSounsondsiondyiug Tunsalitldwedulsnivdolaily
U faduileatuanieu Tnedniafuteuntsinsssognetion 3 oy

a. uushliesvandesnmstiomnvialaglisnivluvuedesss Unwumddeulden wnsiugs

v
@

TuraemInsss neenizagadsluseay 3 LHauwINUBINISAIATIA

n1sdaenunisialsananUiiana lavadan®

lsanananilevilaviaiden (ischemic heart disease, coronary heart disease) [uanvnuasnsdedin

v v Y

wiudue veausemelng alfinisalvedsailifiudusgsmndnasaailos nsiia fatty streak uaz plaque

0
G

&

afugniEufuvesniain atherosclerosis uazduneBanmddyvoanmaialsanédutenilanadonsiiin
f?]gﬂLLm”Lui’aLﬁﬂu,azLﬁmmmsmaﬂimﬁaLﬁuimﬂuﬁlmg uenaniitadedesdidy iy Msguyvs anusiuladings
lushiludongalinund Tsmumau lsngiu mslilseenddsneniesuusemuemsilsifinnniw druniey
Fuwavsiiluegsaiiestausluowin mstlestu (primary prevention) Imsmia'qLa%umiﬁqmmwﬁﬁﬁumﬁﬂﬁ]
wazvaendonsaudluiodn SuduisdafianlunsangtinisaiuasmadeTinanisailutoding
nswasuudasmaasugiauardeay ylddndnalunseenidameviesuindesas natdw
TngliluiunsSeuniisde glnsirinSewauiny computer warfideneeuavanmeg vlidnilonals
ideulmsmetosas saiadmginssunsulanesiiiudsuudadly Windaundlsarlisudssmuemnsile
i g dulssnuomsileA Nty SulssnuomnsimiusiusasluugauasluuBinadinndemiadeans
9393°9M8 FutsemuemIIwan fast food Uasiu uagannisiisnsmieseoniuvhauuentiu vhlves fu
Uspmuenmsiiugsdisainntu ewnawanidulvgindluiugs fsadu uadliannsamunuamninyesemig
1# venanilfiginsaivesnsduguyrdlutodindiudy anudsuuasiifedugsnarvilfidndlomansany
thfudewensinlsanduionlanadeniiniu uergtinsaivedsediflodulndudlnagiunisantade
LﬁaﬂucﬁmﬁqLﬂumsﬂaqﬁ’umwé’ﬁmﬂﬁ@mnﬂ%uuﬂaﬂmﬁmﬁam (secondary prevention) ns3uiasiu

Tsailmawaludewin (primary prevention) fanuddglunisangiAnisaliazmnusuussweslse

nstlasfuuazangifnisainisguynsludein’

yiansiandafignngane viliAnnsayidenaasugiwsssaderoguawiseddauuazglndte
Y3ilans nicotine Wagfing carbon monoxide Milviviaanidon coronary yad yilsiinuinUnfuessedu
Tasuludon nedlsesu triglyceride, total cholesterol VLDL cholesterol uag LDL cholesterol q\‘igﬁu AU
HDL cholesterol anaq Lﬁﬂqm’?uuw%‘ (passive smoking) Wu1Milsz#iu HDL cholesterol anasdis 3-5 mg/dL i
ety wenanilars nicotine dwvinaeveadeynieluremasnidon viliivasaideainnisudsialdieg e
Fondusioniiund uasinnuRnunilunisudsihveaden mndadedindridosuinligguyvaileniaio
msgasunelunaaniden coronary artery l#ine fguynisainialsanduiiomlarindeniionglios maky
Hosiulsatlfauslufowin (primary prevention) Jaflanuddglunisangifinisalazanuiuusivedsa
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m'saﬂm'mLﬁﬂqm'slﬁﬂquﬂqmﬁ'ﬂaﬁmqaag

anwsiulatingadutiadeiifdusinlunisiin cerebrovascular accident saladuiman wazlameidoss
Tu {lny msduladludindinsuAsuudadiuniueng we body mass index wazidei Tnsvtaluaraldenaay
fulafinfigandn 110/70 mm Hg luiiniifiongtiesndn 5 T wiegenin 120/80 mm Hg Tuiiinergseming 5-10 U
wawgInd1 130/80 mm Hg ludineny 10-15 U lunisifladunnizanuduladings annnvesnzanuiulaings
Twhn drulngidnidu secondary hypertension usillagUunuiiamnain primary (essential) hypertension 110
fu uazsinieatesiulsadau fidunmsmuauthwindioliliAnlsedunasnseentdimeiadutiadoddnly
msmuauauiuladin nsAnuludivgnuinmsiudssmusmnsfuiiduduiusiunsiinnnzanuduladi
gauslluinddlifinsfnunfiunda L?ﬂﬂﬁ%’wizmummnﬁuﬁm}zﬁmmé’uiaﬁmqqmfw*dﬂaLLazqaﬁuLﬁamqmmsﬁu
unndFamsuuzilvansefindnlisuussmuomsilidy lidundenietanaduens uandosn
amraruiulaiingdudninlaiflonnsmisnatin nusumdimsinmnusladndnfiunuums TneEudou
wineny 3 Uilwiuly

n1sdaEsunIsaaninaenIg
nseenidnieiinaniuauimiin anarwduladin viligunminitu uaraiaaiuidovounisoon

Adsmedloduladuglng Tnensiauludluamafinu msiundadnGou msiauin nszquliiinsiadeuln
1M Wumstrerhaudy Msdututule aansadanmswimagndnusasiivmeluns Jeatfunisin
Lsnduld lsaSeunazdunasealidiuegrannlunmsduasulidnliosntidnie wunsdaniswistufivuaznis
wuuentiu msantilusnsginsiminsenisiduny computer SialilaliAuiuag 2 Halus uazidanlunis
daLaBun1seanManIevesin
Tspgau' ™

anugnvaslsadnilutoiinlfifutuegerndaruiaiuluglng msfnilulssmangg wumnm
gnvedlsadiuluwiniosar 22 vesUszynsdodin nsnuludnivelud wa. 2535 wupnugnveunnsuly
WinfeBousaanaiesas 11-12 wasnuininioeuluaseunsifiigusifiaumnueslsndiugsisiesas 20-26
Tsndululodndaruduiusiuamudswensialsaummu laluiludengsinuni Tsandundewilane
\Fon Tsaviaemidenuds (atherosclerosis) uazlsannusuladings Weiiuladuglng Insemziiinduiiiuse ia
vaansiiyanaluaseuailszauluiuludongunnndt 240 me/dL viseillsaitlaniadenlueigiesndy 55 U
#38d BMI 11nndn 95 percentile dwisuanguazing

nstasiunsiiszavludiulufengeliauni’
n3ilsesiu cholesterol galaglanizn1silsesu LDL cholesterol geuazsedu HDL Cholesterol ¢ vJu

o v ' a

Uadudosiddysionisiinlsauaziidnsnisdedinanlsanduniemlavindengstu ninuaz Sosunsuusenu
annsnflluifududuas Cholesterol as dinfiszdiu cholesterol luidanguwaviiulmdudlngifiszauluduluben
gavne N133lsEAU total cholesterol waw LDL cholesterol Tuidangs dnnuluaseunsiniigdinisalvedsanay
Wewilaviaden n13nTiaseau cholesterol ludin Fsfivsslemilunsiunmiiniidesronisialsn Weiule
< '
gl

17

Royal Thai Army Medical Journal Vol. 77 No. 2 April-June 2024



nstestunisiinlsaiilaludeuwin 197

(%

WUINNNTELETUG VNNV lALA ARALEDA ﬁwlﬁégal,wiué’maamuﬂszﬁ’qLﬁﬂlfi’hi’asq'um{'f

LEGEDE

Guiinnswsaiula dnuszifvestadsdesionisiinisaiilanadenluasounss eiua‘%ﬂﬁﬁmilﬁymgﬂ
Fretiusinn esniinfisuussmuuinsetesilenagausnniudindisudssnuusansen lunsdlfitnnunsn
guyvidmsuuzthlimsuissadevesyidfitiieiin uaznszduliidnguysinewdniiaolriinanmillsifnisgu
yiluaseun

N3N

p3rguamAENe msdaimin emwgs Wkuurthisduemmsiidsslond wuemnsifindewas
Tusiudusiion

Jenaudeiseu

dinfifdmiinannannsauusthlmuasuuiisuusenu Taglksuussmuuaiiflatus vilanewnsiid
Uinallusfusi %ﬂﬁmﬁmazi’mmuqa Faewsulafinidlewinery 3 U wuzthnseenidanie Tudinfiiuse 37
vaspsauaTillviugeiaunAnsnsiaiasyauluiulubon

eSIeE)

aouinliiinsusenuesiiuslend  nouimaderesnsguyd  duadunisesniidinigeeng
ashiave uurihdoideveansgnsviediumsifnlsngiu

83U

dnluteiazamuunmetionas ag 019138 wazunasesasiiduatnamnn msduasunisoaniidinisegng
asiawe Sulssmuomnsiisllatulies TimuinviRetunisliguyd uasdnluloiesldsunanedondio
avinszauluiuluben

GRIL

msduaiugunmszuulanasaenidenluioiin Ao msjiReiutieduidesienisiinlsa leun s
Nauwunsiiyns mstestumsguyndluedin msduaiunisesnidanie nslesfunazmsiamanzaudy
ladings Mstesiumsiinalsndiu nsdaasunmsesningineg minsidansesseauluiuluibion wagnisan
svulasiludon suslutein vildAnasnsaduldugluaiudusauasiinnudssiensiinlsarilatdosas

v v
g £ o |

Mildetorduanusiuienianinunmd lsaeuasinsvessy uazn1aenvu 881933334 Insuaaaiidrdtyiande Ua
wsnuariunasesweunn Weanglinisal uazalidnglunisguadnulseiilaludnlueuansely

LONEI581989

1. Hoffman JI. Congenital heart disease: incidence and inheritance. Pediatr Clin North Am. 1990;37(1):25-43

2. Williams RG. Fetal echocardiography. Echocardiography. 1991,8(2):273-89.

3. Jordan SC, Scott O. Preventive cardiology. In: Jordan SC, Scott O. Heart disease in pediatrics. 3%ed. London: Butterworths.
1989: p. 345-53.

4. Berenson GS, Wattieney WA, Tracy RE, Newman WP 3 Srinivasan SR, Webber LS, et al. Atherosclerosis of the aorta and
coronary arteries and cardiovascular risk factors in persons aged 6 to 30 years and studied at necropsy (The Bogalusa Heart
Study). Am J Cardiol. 1992;70(9):851-8.

5. Relationship of atherosclerosis in young men to serum lipoprotein cholesterol concentrations and smoking. A preliminary
report from the Pathobiological Determinants of Atherosclerosis in Youth (PDAY) Research Group. JAMA. 1990;264(23):3018-24.

nYEsuWngnIIsUn U9 77 aduil 2 wweu-diguigu 2567



198 UgNT wIAUN

6. McGill HC Jr, McMahan CA, Malcom GT, Oalmann MC, Strong JP. Relation of glycohemoglobin and adiposity to atherosclerosis
in youth. Pathobiological Determinants of Atherosclerosis in Youth (PDAY) Research Group. Arterioscler Thromb Vasc Biol.
1995;15(4):431-40.

7. Statement from the Committee on Atherosclerosis and Hypertension in Children, Council on Cardiovascular Disease in the
young, American Heart Association. Active and passive tobacco exposure: A serious Pediatric health problem. Circulation
1994;90(5):2581-90.

8. Pecker MS, Laragh JH. Dietary salt and blood pressure: A perspective. Hypertension 1991;17(Suppl 1):1197-9.

9. Ellison RC, Capper AL, Stephenson WP, Goldberg RJ, Hosmer DV Jr, Humphrey KF, et al. Effects on blood pressure of a decrease
in sodium use in institutional food preparation: the Exeter-Andover Project. J Clin Epidemiol. 1989;42(3):201-8.

10. Francis KT. Status of the year 2000 health goals for physical activity and fitness. Phys Ther. 1999;79(4):405-14.

11. World Health Organization Western Pacific Region. The Asia-Pacific perspective: redefining obesity and its treatment [Internet]
Geneva: World Health Organization; 2000. [Cited 2023 Dec 3]. Available from: http.//www. obesityasiapacific.com/ title.htm.

12. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child overweight and obesity worldwide:
international survey. BMJ. 2000;320(7244):1240-3.

Royal Thai Army Medical Journal Vol. 77 No. 2 April-June 2024



199

Uneung
01UABUYIAITIITDILILNDNLEY

[ I3
AAN SNATUUN
MALNETIVET INETFEUNNEAERSHTZUINYINET

Wesanaudlngduinulanea1naa o uAgINUAMNRLNEUDIEILABALEY SINDIIDNT T8
ad v & va =V ya & A vy Y a 1% ~ v & =% a aa %
935 dsugWenddadeuunanuilieligaulalaiinanudilaiigndes vansuiiswiia susu wayisnisiden
ludnwarnisanuneu Mndemnuimulssngtisuasinaulaaeuniunnusizesswnsniauainnisiiuinig

AHIULN

a1y guddnduLazeginawmiiauiunsali
mau 1y e1aidie (antibiotics; antimicrobial agents) Wugnfivengwslunisanlionsen1sduiade Luadise
drueuAdnau (anti-inflammatory agents) Wueiifignslunisannsdnaudundn’ Inseudsnauuiengu

=) U = Q‘ =) Y %
‘I/ﬁ’e]‘LI'NG]’JEﬂﬁ]‘lli]ﬂ/lﬁlﬂﬂ’]iﬁ@@’]ﬂﬂiﬂ?@%i@ﬁﬂi‘mﬂi’m@’]EJ

a11  pwidnauenaglsdng
mou  ewddniauwdeandu 2 nauluglld ldun ennguaiiosesd (steroids) wazenuidniaunguitldlyafieses

pvisaLouLEn (Non-steroidal anti-inflammatory drugs; NSAIDs)**

1 U a

1. snguaissosd (steroids) uanatnagsignsannissniausiunalneineg udh Ssiiqvdnaniduiu fua
Aowmuedduvetiuiu WWshu aslulawsn aunadidninslad ssuuden nsggn wazanuisenniswi Wudu
gnduiliiiaguuuuressnfutsenu e wavemaeuen enguuuuuUssuilives wu wsedlelay
(prednisolone) 1an WU wnguNIlEU (dexamethasone) 1nteuen Wi lasueudlulau (triamcinolone
acetonide) \Jugiu?’

2. pudsnaunguitlilvafiosesd wieteuian (NSAIDs) fqnsannissniau asuan uazasld uenainien
uhdsdiquiundeaien mﬂejuﬁl,l,ﬁmmﬂﬁaaﬂfméﬁugﬂLauvlfnﬂszﬂﬂaaaﬂ%%Lua 39 ABNG (cyclooxygenase;
cox) du 3 nqu laun®’

2.1 nquiisudaouladeonduuulisinziangas (non-selective COX inhibitor) iy woalniu (aspirin)
Ialaatluun (diclofenac) leylwsiviu (buprofen) Simwdinuwedn (mefenamic acid) dulamn1u (indomethacin)
Alalusinlu (ketoprofen) lwsen@iuay (piroxicam) #iuendupal (tenoxicam) Alalsian (ketorolac) gauLAN
(sulindac) umSenwu (naproxen) WWudu

2.2 nduilidendudueulusinond-2 (COX-2) innnt Aond-1 (COX-1) (selective COX-2 inhibitor) ity

8lalauan (etodolac) wdendumx (meloxicam) luuglad (nimesulide)  u1yilnu (nabumetone) s

la3usuaUy 26 wwgu 2567 unlyumaaiu 13 dguigy 2567  Suasiitum 13 dguigy 2567
fosnsanuIduaUudnge Wiken nAw 5aATULY NIATYNNSYINGD INLIFBUNNEMITHTWTZINING) DUTIVID WYL nTInnT
UMWY 10400
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2.3 nauiifianudnngizadiunsdugueuludaend-2 (specific COX-2 inhibitor) wu & Aendu

(celecoxib) Blm3Aonau (etoricoxib) Wi3ABNAU (parecoxib) LU

211 gwfdnEungueuan Tiinwlsalading

pou  THussmenisunuazanemssnaululsanszgn de uasnduiile wu dedniauginnesd nsvgnidiox
Fowndon dedniau desniaululsmnid Wududniau ussmeinsuindug wu Uindszsnien Uindsue
lainsu viauwa g Esuuadu Wi Tnesieuaniivesuuuuivssu susuudadusugiifennisinn
visosuuszulillel uazemmeuondmiuussmonsianedl wu W ifleaneinsuinuinuinadeiiing
Snuau vievsamannstadesnduile Wudu venaniedinsldenduilunisanld wu wedlniu oyl
s ustu uazenedlndussdinisliduedmindndenietdestumsiindudongasulugtaslsailavielse

VaRAaenaNed 9813lsANLAISITMULN NS FINS oALAL ULV LAEYNT

a1n swidnaungulilyadssesavsatouan dnadiafesazlsdng
MOU  Nat1LABvRIEINgueLEn” Tau
1. syuuymaduons: Wunadradesiinulfuosiian liun Yanvios lsanssinng seaaifesnsaimizenms
unalunsgLinga s deasenlumaiueimns viesdn aduld endou s

2. infnden: Sudimaimenguueandaiden vhlvidessendietu wu s1wealniu (aspirin)

3. lausgvaeniden: Uiuth nisdwesihlustnisuaseudilafings walaane ladu Wusu uenan
HugshlmAnaumiengasiu thrombosis) I Inelameeiouannguiisudaoulas COX-2 oghadumy
191299
sruumaiunela: veumilos msszisslilugiaelsaneuiin
szuuidon: nalunszgn Tn iaidenandnas usnuldtes

yilsinnsvinauvedlnanas

Noo ook

vulaaiduiingey fudniay

au Ademisszdwazanuzidilunisldeeudnagielst’
pau 1. mssulssmundsemnsiuiidietestunsssaaieinssnizes wazdestunisiinlsanssinaz
9115 UAZIALATDIAULOANDTOS
. RASTUUTEYUEN miﬁuﬁwmmﬂm Weananuidesesnsinuveslaana
- mssrinsliluaugeeny guaelsaile fUaelsale anuduladings

ieaslilu win an3lassduazliuuyns

ensldludniivsy Thunalunsemnzems

2
3
q
5. liasTdendeiiostuwiuiu 1-2 &Uani iendnidemadnaies
6
7. ldmsldeuanviinuussmusanfudausaossaiuly

8

lesidsunvenaiesesn
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9. Wpanneduizenduendula asusnwunmdnaunislden
10. [o1munsdavasnmgvintu

11. vuldlugmiiuse TRwipewan nsdenldendeseglunuguaresunng

13 ATAANAVINABSDIYBULHATZANYLABINTLINIZEINNS b aeals

AU UNNgDN1FRNTITIE 1O UAANGNNTANUTUNIZIRL A UABND-2 BIAEiNaTIALIRDTFUUNIAAUDINS

WoenIeINAUIU 1398713UNTIE1AANITNANIALUNTENIZRIMNTTINAULLOUER LTDARNATIALNITLANTY

!
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