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Behavioral factors affecting hemoglobin Alc levels in patients with Type I

diabetes mellitus

Wittaya Boonlerdkerdkrai (M.D. & B.P.H.)

Department of Outreach Health Service, Chaophya Abhaibhubejhr Hospital, Prachinburi

Province, Thailand

Abstract

Context: Morbidity and mortality of patients with Diabetes Mellitus are the results of
complications caused by poor blood glucose control. The Hemoglobin Alc (HbAlc) levels
are an index of long-term diabetic control and are related to various factors including the
patient’s behavior. Campaigning tasks to regulate behavioral factors that affect HbAlc levels
will hopefully improve patients’ health.

Objectives: To identify factors related to HbAlc levels in diabetic patients.

Methods: This is a cross-sectional analytic study. Data were gathered from individuals diagnosed
with type 2 diabetes who utilized services at the hospitals and affiliated clinics of Chao Phraya
Abhaibhubejhr Hospital, located in the Mueang District and surrounding regions of Prachinburi
Province. Participants were selected based on the absence of severe comorbidities or terminal
illnesses that would hinder their ability to lead a normal life during the month of June to
August 2017. The study sample comprised 140 individuals drawn from a larger population of
6,500. This sample was categorized into two groups in a 2:1 ratio. The study group included
92 participants with a HbAlc level exceeding 7%, while the compared group consisted of 48
participants with a HbA1c level less than or equal to 7%. Purposive sampling techniques were
employed for participant selection. A questionnaire served as the primary research instrument,
and both descriptive and inferential statistical methods were applied for data analysis.
Results: The research indicated that study group with a HbAlc level exceeding 7% levels
attributed this to improper medication usage, inconsistent physical activity, and the consumption
of sugary foods and beverages. Conversely, other variables such as personal circumstances, stress
levels, the involvement of caregivers in the treatment process, and the necessity of traveling
to a hospital for care did not significantly influence HbA1lc levels. Furthermore, abstaining from
sugary foods and drinks, coupled with regular physical activity and adherence to treatment
protocols, emerged as strong predictors of achieving optimal Hemoglobin Alc levels (Nagelkerke
R Square = 0.65). Notably, the impact of dietary choices regarding sweet foods and the frequency

of exercise was found to be more critical than the correct administration of medication.
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Conclusions: Behavioral factors affecting Hemoglobin Alc levels in samples diabetes include:

incorrect medication use and irregular exercise together with eating sweet food and sugary drinks.
Keywords: Behavioral factors, Hemoglobin Alc level, Type 2 diabetes mellitus
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M15197 1 ToyaiuguveinguinuiasnguiuTeuiieu (N = 140)

v

nguAne (N=92)

nguIgULigy (N=48)

foyaiiug 3w (Govaz) 3 (Govaz) pvalue

LA 0.35

N 62 (67.39) 36 (75)

%8 30 (32.60) 12 (25)
ARTUATWEUTE 0.052

A 52 (56.52) 30 (62.5)

iy 30 (32.60) 18 (37.5)

Tan 10 (10.86) 0
1IN 0.89

TlaifionTw 51 (55.43) 26 (54.1)

LNUATNT 16 (17.39) 9 (18.75)

11519013 14 (15.21) 1(2.08)

ANUNY 10 (10.86) 7 (14.58)

$U979 2(2.17) 4(8.3)

11ve9fanIg 0 1(2.08)
o1gwde @) (mean + SD) 63.1 (10.23) 65.9 (10.31) 0.13
szgzafiiduuanuads @) (mean + SD) 8.7 (5.43) 8.7 (5.90) 0.99
ALade BMI (Body mass index) (mean + SD.) 25.9 (4.56) 24.3 (4.77) 0.06

nu8We : *Chi-square test wag Independent t-test (p-value>0.05)
31nM15199 1 fregrslungudnuinaznguileuiisy danwauzliunnaesiuszning e
AOUNNANTE D1TN 78 SrazlIAa1 UMY wazAY Body mass index (BMI) (p-value > 0.05)

a v v 6 ! LY 5 a A LY A &
A15199 2 ANUEURUSTENINSSERVEMaAYazaul UG nueny 28LAMUUUIYIU LAY Body

mass index (BMI)

UadeSeuiisu Pearson correlation coefficient p-value
HbAlc-91g -0.04 0.62
HbAlC—iSEJzL’JaWﬁL‘fJULU’WWJ’m 0.09 0.26
HbAlc-BMI 0.14 0.09

9NM5NT 2 anuduiusszninsszauiawavaranluden dueny ssoznaniduumny

o w

wazAaviliianeagluseauiualifideddgyvneads (o-value > 0.05)
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Wiguiigu
Hasy nguAnen (N=92) nguIauliisu (N=48) Crude OR Adjusted OR
3wy (Govaz) 3w (Govaz) (95% CI) (95% CI)
Ll 1.45 (0.66,3.18) -
AN 62 (67.39) 36 (75)
419 30 (32.60) 12 (25)
TsAUszsAaBY 9 0.71 (0.25,2.01) -
a 82 (89.73) 41 (85.41)
Taigl 10 (10.86) 7(14.5)
FIUSNUATEFND 1.31 (0.60,2.89) -
lairpenald 64 (69.56) 36 (75)
woilwald 28 (30.43) 12 (25)
n13suUTENIUYN 5.89 (2.56,13.57)  3.13*(1.04,9.48)
laignées 53 (57.60) 9 (18.75)
anAeg 39 (42.39) 39 (81.25)
N1399NN1AINTY 19.91 (8.06,49.21)  22.37*(6.68,74.88)
yjasiiase 82 (89.13) 14 (29.16)
ashiawe 10 (10.86) 34 (70.83)

A55uUsEMUBIMsULaz i NTuTInUsEI U

TaiSuUsenmu
Suusemu

ANULASEN

49 (53.26)
43 (46.73)

59 (64.13)
33 (35.86)

11(11.95)
81 (88.04)

ANSHAUNIUISNYINEIUUSNNS

deman

Talazan

91 (98.91)
1(1.08)

47 (97.91)
1 (2.08)

32 (66.6)
16 (33.3)

5(10.41)
43 (89.5)

47 (97.91)
1 (2.08)

41.24 (6.34,1700.84)

0.89 (0.43,1.87)

0.86 (0.28,2.62)

0.52 (0.01,19.39)

65.03* (6.76,625.35)

wUBLAe: * Multiple logistic regression (Nagelkerke R Square = 0.65)

31NA15199 3 ngudnwifinauaulsa  Nligndes (Adjusted odds ratio = 3.13) uag

winnulaldd Tnedisyauiisamaeazauly  niseenmdsnieluadiaue (Adjusted odds

W@oAUINNIT 7% AngAnTINn1ssuUTENIUe  ratio

22.37) SAUAUNITTUUTENIUDIRITUINU
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Vst (Adjusted odds ratio = 65.03) 4NN
nguIsuifisuiiannsanuaulsaumld
warilsyiuinmandvazauludontosniinse
WU 7% ogeiitludAgniseia (o-value < 0.05)
Tnenssulssmuemsnunsetimnuiinase
mimuamzéﬁ’uﬁwmaLaﬁaazauiuLﬁamuﬁﬂﬂdw
waAnssumsldenilignies uaznisesnidanie
Tyasiiawe

ERRETY]

Asineadaiiiunsivenuuiavang
(Cross-sectional analytic study) Wile@nundsiade
fungAnssuLaziudy 9 Afladenisnugy
A Tneldseiuimandsavailudon
Wosnimiawindu 7% Juinasilunisaivay
Tsawwnnu Tussegemiidunnsgu

mamuamzﬁufnmahlﬁamLﬂu?ﬁﬁ

dRynan lunisannzunsndeuainisaumany

Qe
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Catheter-Associated Urinary Tract Infections at the inpatient unit at Burapha

University Hospital

Raweewan Witoon (M.D.)' Boonyaporn Pheugphoolphol (M.D.)' and Anocha Wanitchanont (M.D.)

1Depar’cmen‘t of Internal Medicine, Faculty of Medicine, Burapha University, Chonburi, Thailand

’Nephology Unit, Department of Internal Medicine, Chonburi Hospital, Thailand

Abstract

Background: Catheter-associated urinary tract infection (CAUTI) is one of the most common
hospital-acquired infections, which causes longer hospital stays and complications.
Objective To determine the incidence of catheter-associated urinary tract infection in the
inpatient department at Burapha University Hospital and its associated factors.

Material and Methods: A prospective study was conducted between December 2022 and
September 2023. The sample group consisted of patients admitted to the inpatient department
of Burapha University Hospital, aged over 18 years, who had an indwelling urinary catheter for
more than 2 days. A total of 220 patients underwent urinalysis and urine culture on days 1,
5, 7, 10, 14, and every subsequent 7 days, 48 hours after the urinary catheter was removed.
Basic data were analyzed using descriptive statistics; continuous data were compared using
either the Student’s t-test or Mann-Whitney U test. Categorical data were analyzed using the
Chi-square test or Fisher’s exact test.

Result: The sample group had an average age of 63.06 + 18.23 years. Catheter associated
asymptomatic bacteriuria was found in 20% of the total population. Incidences specific to
catheter-associated urinary tract infections was 7.7%. Risk factors included advanced age,
chronic kidney disease, solid tumors, longer length of hospital stay, admission to the intensive
care unit, and intubation for > 96 hours. Additional rish factors included the duration for which
the urinary catheter was in place. the frequency of changing the urinary catheter beyond a
14 day period, and the presence of wounds around the perineum. Finally, an important risk
factor was the prolonged duration time of retained Foley’s catheter (OR 1.23, 95% Cl 1.01 to
1.49, p = 0.036).

Conclusion: The incidence of inpatients” CAUTI at Burapha University Hospital was 7.7%. The
prolonged indwelling catheter was associated with an increased risk of urinary tract infections

from catheterization.

Keywords: Urinary catheterization, Catheter-associated urinary tract infection (CAUTI), Catheter-

associated asymptomatic bacteriuria
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Uszmanilan wunisuia catheter associated
urinary tract infection 1288 2.2-6.7 A336®
1,000 4 ananeaiudaanie® doyaludssinalney
eugUANsainsiawelusue 2.37 89 23.32
AL Nldaneaiudaaniy 1,000 17 Jase
\FeaiiuNTsAnTe Laka tands engfiuInTu
Tsawvu 15AleeEess AR UNRve9sTUY
Maiudaaniy szeznalunisidanvaiutaany

nsguameaulaatznald "

LHUNAUANNITAALTDTSaNE U A
uynendoysn dadmanefionuaunisinde
madudaazanmsldatearudaarisv
teenin 5 aaenslaansaiuilaanis 1,000 Su
lnsfin1sdnniseusuyanainsiseanada
nslaatgaiusiudenisguaaisaiutaaine
ogsaiiane unluyasd w.a 2563-2665
finsunsszuinvendelain-19 Tulsznelne
N1INUNIUNTEVIUNITTNWINEIUIETA UL
fovasimfunutoyaaruilunsindenaiu
Haamziiutu Wnelul e 2565 wu 1.24 ass
sanstdaealutaaniy 1,000 Ju G§QLﬁmqﬂﬂdﬂ
Tullna. 2564 MAnTufies 0.65 Ay sonisld
avauiaanne 1,000 Ju Fadufiuivenisive
Tuafadl laonrsAnuddasiiduiied un
qﬁ’ﬁmmﬁmnﬁmmiamL%aiusswmmﬁuﬁamw
suilessnannmsldasarutiaannzluguaod
WrsunisineluiaungUagly s lsaneuna
uminerdeysnt waztaduidesiifsrdesiy
nsfaide sudsinuidenealsauareifinisnl
msfndonenn tiodugutoyadmsulameua
unTineysn ihdeyailaluiannsesenmsgua
$nwrdihe iiloanszozainsusulsameuia
andnIINSdeTIn wavanmldaneshyme1ua
AiYeld
InUIzaIA

Mg tAnisainisindeluniaiu
Jaaazannnislaarsarutaanzlugvaed
WrsunisneluiaungUagly o lsaneuna
UNNINYTHYTH

A5n15fnEn
nrsanerdtd unisAanwlud1aniia

(prospective study)
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UsEUINIUaTNguAeeng

Uszng Ae dufUasfidriunsinm
TuwnungUisluraddsang1u1aumIng aeysu
faust 13 Suren U wa. 2565 fa 30 fusiou
U e 2566 waglasunisldaeaiudaanizlu
LSaNgIUIRUMINGREY TN

A998 ANUIUIINGNT

Proportion (p) = 0.06, Error (d) = 0.035,

Zf_%p(l - p)
d2

n —

alpha (1) = 0.05
ladaeg19fid159un15Any 91udu
195 578 {38fAnTIM drop out Seay 10 ledu

[ [

$1uu 215 919 welunisfnundg3de.d
NAUFIDE1993 SuuTaAY 220 518 Teefinud
msdndendagadsil
nasiAnLdn
Aureeneanndt 18 U lasunsldane
audaanzilsmeunadunannnii 2 fu
\nauaiAnaaN
1. fiheiinsindelumaiutiaany
noun1ssumsinwlulsamervianazdeegly
FEMINMTINY
2. fuheilssunisldansautaans
Aeudsunssnwlulsmenuia
3. JUaoidoyalaiifisanadingy
N13RAAINNTTIAR Catheter-Associated Urinary
Tract Infection laud Lifiteyanisnsiataanie
(urinary analysis) LaznsINEEedaanne (urine
culture) ndsmslaaeanuilaaizuazi 3 Fuvda
nslaaneaiulaane

a9l idlunisive
LLUULﬁUG&’Jj@y’a case record form

Bnsiiusruswdoys

AMERITEAUNING UAIDE199INUHUN
AUrelulsaneruiaumineg deysnn Ingunng
Wveslduay/vse weruiadsedveg Uiy
dsreide Mndudrasitednidonnuinost
And/fneean Tuiinteyaveingusiiagieas
Tuwvuifiudoya Téur e a1y dividn @auge
UsgdilsnUsedd UseTinisfadelumadiu
Jaangluefn wan1snsranievesufjoinasd
Rerdes doganssnuilutagtunnivsadou
louA wunidrfunsinu madhsumssnunly
veftheinge szeziausulsmenuia Jufildsu
nslduaznenaeauilaanis anudlunisasy
awarutiaany teustlunsldasautiaans
nsEndn (913) nslaviedlenigla nslasuen
nAiFuvIu NslasueU e wnanaviuuag
nsinmeaemal dwsunansiaseilaanie
(urinalysis) wazHaNzLTetlaae (urine culture)
aYuil 1,5, 7,10, 14, waEyn 9 7 Tu TUaunseite
funglFsumsnenaemudaanizuds 48 Halug
frafimnwuingaedl CA-ASE wia CAUTI £3%0
wtfufinteyaifiuidu Wun Wodiwu d1uiuwde
amizieen BT AU uarazuIndeui
pasNnIsAnite deyafildgnifufindiu case
record form ATIAABUANNYNABY WavTuiindaya
aslUsunsu Microsoft excel

Torudni
nsiadenaiutlaanizainnisldans
ajulaanie (Catheter-Associated Urinary
Tract Infection; CAUTD™ lawn MIATINIEITD
Tutlaany TudouuadiBerelsmunnnivizewiniy
10 colony forming units (cfu)/ml SauAUiaInN1g
viaponsuanainldfunsandenaiuilaany
Tnglinuunasindndesuluauld Aflaeai
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JaanzuunaUaaIgnIoN1uye9na9 810159
wladu lown 19 91n1sunusnamiemunun
(suprapubic) M%aigmﬂizaﬂ%clﬂiﬁ (costovertebral
angle) WAEBINITNINTLUUANS ¢ TlUause
a P A | =
asurelaaInamedu Wi nsasuLUatves
afduudnyy (altered mental status) N1y
AUGUlafinA1 YIBNFUDINITABUAUDIND
N130NLAUTITINNTY (systemic inflammatory
response syndrome)
= a a 1

n1sfivuanseludaazuuuliusing
91115 duULlesunannIstdateaiulaanny
(Catheter-associated asymptomatic bacteriuria;
CA-ABS)" Ao nMsntaaniz Lo uropathogenic
bacteria >10° cfu/ml lngfiauldlyiiannns
A vy yve a & a
dlatunsanaluniaiudaanie

NN3IATIZANISEDA

ToyaiugiuveIngudleg 1 ldain
BansTeuun wanuwaaduanud Sevay ALRdY +
ANTEAUUNINTEIU ANLTEFIULALYIITENING
relndUSeuiieutayalagls Student’s t-test 1138
Mann-Whitney U test dvsudayauuusiolilas
wazly Chi-square test %39 Fisher’s exact test
dwiutoyanay

1% Regression analysis univariate logistic

. . a o ¥
regression analysis M4 p-value < 0.05 WL
multivariate logistic regression model Ingl
backward stepwise procedure wazAuunlin

A U a o o U aa a 6

p-value < 0.05 oidvsdAYNIERR AT
Joyanvanalaglusunsunauiines

338555UNTIT lunYwe
mAfedlFsumssusesnnanenssunis

Wessumlunyuduminendoysniavd

HS072/2565 Juil 29 oAU WA, 2565

HaNISANEI

n1sfAnurdifusiusiuteyain
nausegslulsaneuaumTIne iy iedu
$1uau 220 319 Feyaiugrunumands Sova
53.2 A Joway 46.8 018\RAE 63.06 + 18.23 1)
avlliianie 23.69 = 4.93 Alansusensnuuns
szeznaueulsmenuiaede 11.87 + 9.88 Yu
nausegdulngiduguisununeigsnssy
lneUae 91 518 (Seway 41.4) 1WTunssnyen
Tuwnundngs 35 518 Tdvietemela <96 wu. uaz
a7 510 ldvietemela > 96 vu. Tsasamiinuld
u1nfiga Ae Audulalings sesasun Ao
Tsrlameizess luiludongeuasiumniu Sosay
62.3,45.0,44.1, 36.8 UG (57971 1) S1uuiudi
Tdeearutlaamsiade 6.48 + 5.14 Ju daustndn
lunsldaeaudaanie laun gUisedluniie
Ingn wag/viewletuiinUzunadlaandy 151 1
(Fovay 68.6) AwAlumsAsumeauilaanis
wut dndlngldsunsdsuiissesnantosnin
7 $u fiftes 14 519 Gowar 6.4) MAsuaeaiu
Jaamends 14 Yu wugUhedilunauinasou
nsnin 10 519 ($ewa 4.5) uazflheiilonns
veudsuaizaanaIutaandy 10 18 (Fevar 4.5)
(57971 2)
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(%

o v B Y 1 °
M99 1 LLﬂ@\TsUE]HaWUﬁ']‘UGU@QﬂQNW'J@EJ'N MUIU 220 518

daya 312U (519) Souay
LIl
- 418 103 46.8
- NYY 117 53.2
918 (U) (mean + SD) 63.06 + 18.23
ftnlan1e (Nn./n3.4.) (mean + SD) 23.69 + 4.93
Tsasau
- Tsmmnusiuladings 137 62.3
TsalaneFeds 99 45.0
- Tsnludiuluionas 97 44.1
- Tsarumanu 81 36.8
- Tsaialaduivan 55 25.0
- lsAvianidendles 31 14.1
- Tsndongaiiuiioss 30 13.6
- Tsadu 30 13.6
- lsAvanidenlaaIulansfiu 27 12.3
- Tsamalavaden 24 10.9
- Tsnavsudo 24 10.9
- U159TEUEUNSNTEANY 17 7.7
- AmzguLsTER g 15 6.8
 AMTBEURIIASIEN 15 6.8
- lsate/ lsAganazy 14 6.4
~pzdwiafewiede 12 5.5
- Usgihnnzunsndeumanuiaaniy 8 3.6
- nzSadiadonn 4 1.8
- TsngilAuiuunnses 1 0.5
_ yzidaiantimdes 1 0.5
fUneitldFusnagiduiy 25 11.4
Lqunﬁﬁﬂ'wLij’ﬂ%'U%'nmﬁq
- 9193N53Y 141 64.1
- flaenTTu 42 19.1
- fAENITUNTEAN 34 15.5
- gAUINYNTTY 3 1.4
Wrsunsihudafiuuundnga (ICU) 91 41.4
nsldvievaeunigla
- ldwmeldvienemela 138 62.7
- lavieremela <96 . 35 15.9
- laviedaemela > 96 . a7 21.4

seuzinauaulsawe1u1a (Ju) (mean + SD) 11.87 + 9.88
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YsIans U9 11 aduil 2 nsngiau - Sunay 2567

d' 14 A a 14 U 1 ! U 1 [
f1919N 2 LLﬁ@\‘isU'EJHa‘VILﬂﬁJ’J‘U’eNﬂUﬂ']ﬂﬁ’d’]Hﬁﬁu‘{jﬁﬁqﬁgsﬂ@ﬂﬂEleG]’J’e]EJ']\‘i PUIU 220 578

©

RG]
Y

U Gowaz)

Sruauiuiildanearuliaans (Yu) (mean + SD)
Hausdlunsldaneaudaanny

- ftheinge/duiinuianudaanie

- gthesunisindn

- ftheiidaanizan

- ffhewmdeulmidiun

- fheszerUszAuUszaas
anudlunsdsuseaiutlaans ()

<7

7-14 Ju

>14 3
Q’{J’JﬂﬁﬁLLNﬁU%LQEMiE]UV]’J”IiMﬁﬂ

AUleiliennisvieady

6.48 + 5.14

157 (71.4)
49 (22.3)
14 (6.4)
10 (4.5)
10 (4.5)

B CAUTI ONo CAUTI
7.7%

92.3
%

1A
1A uansgUin1salnsiinnsinens

CaN
=
=b.

wulaangannistaanearutaanig
(CAUTI)

mnmsdumnsideliaanglundguiieied
ldaneanudaanz d1uau 220 518 wugdRnisal
msfdemaduilaanganmsldasau s
17 510 Andusesaz 7.7 (UM 1A) uazny
fidotulnegtaglifionnts S 44 10 Anudu
Youaz 20 (3U7 1B)

B CA-ABS [ONo CA-ABS

1B
sUN 1B wangUfnisainisiin Catheter-

associated asymptomatic bacteriuria
(CA-ASB)

NANMTIATiToyaliieAumdaded
Rerestunsindemaiuliaanzannisldans
arulaanizlaeld univariate analysis wutlade
Aoafidndy 1hun engiidivanndu nsillsasau
oun Tsnlameitess uaslsauziduiinfouiode
myueuluvetedngn audanslaviediemels
> 96 vuU. 5885L?ﬁ’]ﬂ’]iUEJuINWEJ’]U’]@ﬁEJ’]ﬂ%u
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n1sarateautaaniziduiaiuiu anudly  {Uiglifiennis (CA-ASB) lufiauduiusiv
Astasuaneaiudaaniziuinnin 14 Ju wag  n1ssian1sinae lunisautaanizainnisidans

nsfiunausiauseunasnin egelsifann  adaazedeiidedrAynieada p-value =
nsAnwdnuInszdedulutaaizlaei  0.801 (m15719% 3)

A15199 3 LarstlaveNinananisiinn1sAaReannstaasarutaanie

doya CAUTI 17 18 (fo8ag)  No CAUTI 203 518 (3awaz)  p-value
Ll
L‘Wﬂﬂﬂjﬁ 8(47.1) 109 (53.7) 0.598
LNAYIY 9 (52.9) 94 (46.3)
27¢ @) (mean = SD.) 74.06 + 11.31 62.14 + 18.41 0.001*
fufiuaanie (Kg/m?) (mean + SD.) 22.66 + 3.86 2378 + 5.01 0.370
Tsasaulsa
- TsALunimu 6 (35.3) 75 (36.9) 0.892
- lsannusuladings 10 (58.8) 127 (62.6) 0.76
- Tsalufiuluionas 5(29.9) 92 (45.3) 0.204
TsalaneEes 13 (76.5) 86 (42.4) 0.007*
- Tsamalavnaiden 4(23.5) 20 (9.9) 0.082
- Tsaaladuivan 6 (35.3) 49 (24.1) 0.308
- Peripheral vascular disease 4 (23.5) 23(11.3) 0.141
- lsAvianidendles 1(5.9) 30 (14.8) 0.311
~Tspaneadey 3(17.6) 21 (10.3) 0.354
- AmzgeuusERing 1(5.9) 14.(6.9) 0.873
 AMEBEURTIASIEN 0 (0) 15 (7.4) 0.246
- lsagliAuiuunnses 0(0) 1(0.5) 0.772
- lsaduianilos 1(5.9) 15 (7.4) 0.818
- Tsmdugumse 0(0) 14 (6.9) 0.263
-Tsndengaiiuiioss 4(23.5) 26 (12.8) 0.216
- lsata/lsAgunATs 2(11.8) 12 (5.9) 0.342
- 115958 UEUNINTEANY 2(11.8) 15 (7.4) 0.516
- pzSadiadonn 1(5.9) 3(1.5) 0.192
_ yzetontindes 0(0) 1(0.5) 0.772
_yzwiadeuilede 3(17.6) (4.5) 0.022%
- UsgTRnmezunsndoumanulaans 1(5.9) (3.4) 0.607
n1suauluvegUleingn 12 (70.6) 79 (38.9) 0.011*
mslavievaenela
- lnelaviesmela 8(47.1) 130 (64)
- Tdviedaemela <96 wul. 1(5.9) 34 (16.7)

- lavietiemela > 96 . 8(47.1) 39 (19.2) 0.023*
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A15199 3 wanstaleNlNananIsiANISAABaINNSdaeaiutlaane (se)

doya CAUTI 17 578 (50wa2)  No CAUTI 203 518 (508a2)  p-value
AU2BLaUN

- 8130554 15 (88.2) 126 (62.1)

- gAUIYNTIY 0(0) 3(1.5)

- flaenssunsEAN 1(59) 33 (16.3)

- AlaenIsy 1(5.9) 41 (20.2) 0.195
szyzianlunisuaulseweula 17.94 + 14.04 11.36 + 9.32 0.008*
Suauiuiildaneaauiaaniy 12.24 + 8.72 6 + 4.43 0.010%
Fousdlunsldaeaudaanny

- gthednge/duiinUSunalaanie 14 (82.4) 137 (67.5)

- Qﬂwmﬁauimﬁ’mm 0 (0) 5(2.5)

- gthedsunsindn 1(5.9) 51 (25.1)

- fhesserUseAuUseaas 1(5.9) 4(2)

- fheiidaanizan 1(5.9) 6 (3) 0.302
anudlunmswasuaeaiuiaane

<73 6 (35.3) 151 (74.4)

7-14 Ju 5(29.4) 9 (4.4) <0.001*

>14 Tu 6 (35.3) 43 (21.2)
FUneiifiunausianseunsuiin 3(17.6) 7(3.4) 0.007*
Q’ﬁ'wﬁﬁmmsﬁauﬁﬂ 1(5.9) 9 (4.4) 0.783
nslasuenagiisinuniy 4.(23.5) 21 (10.3) 0.1
CA-ASB

No 14 (82.4) 162 (79.8)

Yes 3(17.6) 41 (20.2) 0.801

NUYUA: Student’s t-test #1359 Mann-Whitney U test %158 Chi-square test

CA-ASB = Catheter-associated asymptomatic bacteriuria

CAUTI = Catheter-associated urinary tract infection

MIANYTINBLTAIINNSAALIBD LUNLAY
Jaanzannistaaieaiudaaizainnisanyiil
WU LWWeninuUeeigassuay 55.29 A9

N33 (FUN 3)

Pseudomonas Aeruginosa sesasulaun
Klebsiella Pneumoniae Way Enterococcus

Cloacae Wwenuiafaendd 10 Tu 17 91neagna
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17.65%
11.76%
10
5.88%
o .

Klebsiella

5.88%
Pseudomaonas Enterococcus  Adnetobacter

Anruginosa Preumonia Cloacae Baumani XDR Baumanii

Adgnetobacter Staphylococcus Proteus mirabilis
haemoluticus

5.88%

Ecoli ESBL

5.88%

Enterococcus

5.88% 5.88%

faecalis

U7 3 uanadenelsnanmsinearnmsldangautaaniy

A15199 4 LERIN1TIATIERN130A0DY (Regression analysis) WUU univariate and multivariate logistic

regression MJadeiAe1teiUNT5IAA Catheter associated urinary tract infection

Univariate Multivariate
OR (95%Cl) p-value Adjusted OR (95%Cl) p-value

a1g 1.05 (1.01, 1.08) 0.012* 1.04 (0.99, 1.08) 0.116
8n3IN13n599984kA (MU/min/1.73 m?)

<15 10.33 (0.87, 123.24) 0.065 22.27(0.71, 698.57) 0.078

15-29 15.5(1.62, 148.42) 0.017* 15.66 (0.54, 453.87) 0.109

30-44 10.78 (1.14, 101.58) 0.038* 7.14 (0.28, 182.57) 0.235

45-59 4.89 (0.49, 48.77) 0.176 4.67 (0.16, 132.27) 0.367

60-89 3.58 (0.36, 35.43) 0.276 1.6 (0.1, 25.48) 0.738

>90 Reference 1 Reference 1
Tsasaulsale 4.42 (1.39, 14.03) 0.012* 0.87 (0.09, 8.23) 0.901
Anudlumswasuaeauaans (Ju)

<7 Reference 1 Reference 1

7-14 3.51(1.08, 11.44) 0.037* 1.24 (0.23, 6.75) 0.805

>14 13.98 (3.57, 54.7) <0.001* 0.68 (0.03, 16.04) 0.81
Perianal wound 6 (1.4, 25.76) 0.016* 3.01 (0.45, 20) 0.254
msldviedasnela

-lavierienela < 96 vy Reference 1 Reference 1

- Tdviedewnala >96 wu. 6.97 (0.83, 58.64) 0.074 1.79 (0.13, 25.22) 0.667

- hilldvietenyla 2.09 (0.25, 17.31) 0.493 7.52 (0.6, 93.99) 0.118
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A157199 4 LERINITIATIERN130A0DY (Regression analysis) WUU univariate and multivariate logistic

regression MUAY87LNEIMBIAUNISIAR Catheter associated urinary tract infection (sig)

Univariate Multivariate
OR (95%Cl) p-value Adjusted OR (95%Cl) p-value
wuauswlunedUqedngn
No Reference 1 Reference 1
Yes 3.77(1.28,11.1) 0.016* 3.95(0.69, 22.76) 0.124
szEzLIa1lun1sUaUlsaneIuIa median (IQR)
1.05 (1.01, 1.09) 0.013* 0.99 (0.92, 1.07) 0.858
Sruauduiild Foley’s catheter, median (IQR)
1.14 (1.07, 1.23) <0.001* 1.23(1.01, 1.49) 0.036*

nAYLA: P-value < 0.05

INAITILATIZUNITOANDY (regression
analysis) fauanemnuaseit 4 dlevhnnsinsne
wuutladeiden (univariate analysis) Liedum
Hasuifinasenmsiinnspndemaiutiadnay
nn1stdarsarudaaisnuin 91y n1silsa
ldulsasin fUelaneFodesvey 38 uay 4
arwdlunisiasuaeainaansfivinnin 7 5u
NSHLNAUSIUNTOUNTAUN NISDITUNITIAY
TuwnungUlieingn szeeiiaIn1susulsaneIus
wagsnuiuiildansautaans daundudade
L?im@smﬁﬁfﬂﬁﬂé’mmNaaﬁﬁiamiﬁ@LS'?'?@ wazile
Fnsieseiiindialag multivariate-analysis
wufies Sunuiuildaansataasidutade
ﬁwﬁmwé’ﬂﬁdwmﬁumiamL%@ﬁﬂﬂmﬂdmuﬁq
1.23

327508
= dy va L3 a d’lj
31nn1sAnwinugdinisalnisinie
mafutlaanzainnistaaealutaanis (CAUTI)
TugUreimdunisshuluwnungdUaely o
lsamguaunInendeysm Sevay 7.7 ALy
1.35 AS9%® 1,000 Ju Nldarvarudaanie

Tnelonuifiouiulsmenua lussiunfenidu
Tudsginalnenuitgdinisallduinin®®
HhdoidssfiA ol engflifiumniy
Tnganmsinunil wuh orgfifisduiinenundes
¥89 CAUTI 1.05 Wi aenanaesiun1sAnuily
Usemedulafidy fiwu CAUTI getiu 1.92-2.75
wirlugUediflonguinnda 50 31 Jadesu
Tsasauvasdftae Idun TsauzSesiadouiode
waglsalanneiFeds wufsatun1sfinyiuy
doundavedlsang1u1am Tl w.a 2562 nui
gUAn1saimain CAUTI i 2.95 wih lugtas
Tsalai3ess™ ifesannngladoudenane
Auarntsalunisvinvesdulaanassiuds
finsdsuuvasesszuugiduiu vilwiAn
nsfmdelddistu uenaintuuds AuguLIs
yosmaiduthe Alulladeniledivinligiauides
sion1shaide 9nmsRnuEd wudn nisuevly
vereIngn saudenisldvietienela = 96 wu.
srovinanITueulsmeTUIaTiinnTY MIAtas
audlaamsdunau dwadiunsfansinide
nnnstdaeaiutaaniz msfine a lssmeguna
audanszunseaiumsnw wuvludramdie
mideralsalugan CAUTI wudinnsiigdaed
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waoulmldanas usufafies szozaainisen
gealudaane waznslanevigmelagiuina
uAnudestensindomaiulaanyg!’
nangmsanwuUsemalnguanslviiiui
Hadendndadeniisvenisinide CAUTI ldun
svovnatlunismansaiudaany annsaneni
WU SruauSuiildansarudaanisiuiuiy
denanfiunisandeainnisldaiuiis 1.23 win
WULAEINUNISANEY U 1SINYIUIAAITIT WU
Tonansiin CAUTI Wity 1.30 wiwesuautuld
maneanudaaziiingy 1 Uni° uagnsAng
a 1SINEIVIAAUAINTLUITIUAUNITIY WU
szavalunisaasauiiviuiinaudsse
nMsRaerintuds 2.03 W' nsnumudeusd
Tunsldanuleanizilussey S3009MTRLINNg
nstesiumstdaaisaiudaanslnglisndu
finudrdglunisdisangifinisainishnide
Faypaansaunmdaslianudiny
mﬂmiﬁﬂmﬁwuﬁﬂw CAUTI 17 579
910 220 518 Tnedenelsalaeidofinuyoy
ﬁqmﬁa Pseudomonas Aeruginosa Souay
55.28 s09a9ulaun Klebsiella Pneumoniae
wae Enterococcus Cloacae L%@Lwﬂﬁﬁaﬁ
wuilmnuuana1a9ntoyaveslsaneruiady
%ﬂﬁﬂWUL%aiuﬂq'm Enterobacteriaceae

101 faililoaanndnuaglUaeain

1 dl
Uoungn
ANSANWIN LAMULANFIIIINANTANYINEIULN
na1fe §Uleiegay 41.2 Lﬁ‘juﬁﬂ’wﬁmaﬁ
ANULYIETULTRd1suNsShwlunaunings
Saway 21.4 Iesesemeladuaiuiunii
96 ¥, JEANMULFLIRONITAALYD Pseudomonas
aeruginosa M1MnN11 wenaNUFanuaUmniTel

& AN o ad | aa =3
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Radiographic measurement of the coracoid process and its suitability for the

Latarjet procedure in patients of Thai ethnicity

Nantaphon Chuvetsereporn (M.D.)!, Natthaphon Surachtnanan (M.D.)"
Watanya Jaidee (M.D.)* and Chonlapas Tungbutrawong (M.D.)’

' Department of Orthopedics, Faculty of Medicine, Burapha University, Chonburi, Thailand
? Department of Radiology and Nuclear Medicine, Faculty of Medicine, Burapha University,
Chonburi, Thailand

* Department of Orthopedics, Chaiyaphum hospital, Chaiyaphum, Thailand

Abstract

Context: The Latarjet procedure is a technique that affixes a coracoid graft with the glenoid.
The procedure is recommended for patients with shoulder instability and glenoid bone loss.
The size of the coracoid graft influences the success rate of the procedure.

Objective: To measure the coracoid size from a CT scan, to compare the coracoid size based
on the patient’s ethnicity and to evaluate the patient’s suitability for the Latarjet procedure
(i.e., according to safe zone parameters).

Methods: This retrospective study included participants aged 18 years and above, who’ve
had CT scans of their shoulders at Burapha University Hospital between 1% January 2013 to
31" January 2023. The CT scans allowed the length and width of the coracoid to be analyzed.
The coracoid length was measured on an axial oblique plane which was truly parallel to the
coracoid process, as determined with 3D MPR. We used descriptive statistics in terms of average
and frequency to present the result of the study.

Results: There were 35 shoulders included in this study — 18 males and 17 females. The average
height of the female participants was 155.76+6.03 cm; male participants was 170.11+8.66 cm.
The average coracoid length was 26.90+3.43 mm - with males at 28.86+3.05 mm and females
at 24.84 + 2.52 mm. The width of the coracoid at the front and back were 9.34+1.66 and
11.83+2.36 mm, respectively. When divided by sex, the male coracoid size was bigger. The
average upfront dimension in males was 10.36+1.31 mm, and in females was 8.26+1.26 mm.
The back dimension in males was 13.03+1.91 mm, and 10.55+2.14 mm in females. Compared
with other ethnicities, our results revealed an overall smaller size of the coracoid process. The
distance from the insertion of the CC ligament to the distal tip (known as the “safe distance”
for the Latarjet procedure — between the implant used and the coracoid osteotomy point)

should be at least equal to the diameter of the implant. The safe distance for the Latarjet
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procedure achieved in females was 5.90% of the participants (1/17) for a 4.50 mm-sized screw,
52.90% (9/17) for a 3.50 mm-sized screw, 64.70% (11/17) for a 3.75 mm-sized screw, and 88%
(15/17) for a 2.80 mm-sized button. In males, the safe zone was achieved in 44.40% (8/18) of
patients for a 4.50 mm-sized screws, 88.90% (16/18) for a 3.50 mm-sized screw, 94.40% for a
3.75 mm-seized screws, and 100% (18/18) for a 2.80 mm-sized button.

Conclusions: Coracoid sizes in the Thai population are smaller compared to other ethinicities,
especially in females of short stature. The prospective surgeon should be aware when performing

the Lartajet procedure on this kind of patient.

Keywords: Coracoid process, Latarjet procedure, Coracoid anatomy, Thai population,

Congruence arch procedure
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WU ALY HUU19 13.03+1.91 13l dULWARES
flou1n 10.5542.14 w3, (571971 2)

M19199 2 VUIANTEANILIDEUT WUIAINA ATINYTY AIUNIUNT LaEAIIUININATUNAS

%18 LGN Aiady
A1817 (SD) (a1.) 28.86 (3.05) 24.84 (2.52) 26.9 (3.43)
AUNINSAUNLN (SD) (3131.) 10.36 (1.31) 8.26 (1.26) 9.34 (1.66)
ANNTINAIUNA] (SD) (3131.) 13.03 (1.91) 10.55 (2.14) 11.83 (2.36)

WUELUA: SD = Standard deviation

N15USEULTBUIUIAVBINTEANALIBEU
votlunisuszinelazUseinalng 21nn1sAne
afaingudssinanag 4 unune’® (13197 3)
Fawuinnszgnazsesimeseulvedvunainiign

F1TUANUMUIZENADNITHGA Latarjet
procedure AIUNNSANYIUDY Boutsiadis et al'’
wu3n lunsdnunil wendedl safe distance
dmsunisldansvunn 4.50 uu. winfuiesay

5.90 (1/17) msldanguuin 3.75 uyl. winuSegay

52.90 (9/17) msldfanguwin 3.50 uy. whiuiesay
64.70 (11/17) wagnshinseauuun 2.80 wl.
wiriuSesay 88 (15/17) dwlunmviy agnud
i1 safe distance dwsunisldansuuin 4.50 Uy,
wirifueeag 44.40 (8/18) msldanguuna 3.75 s,
wirfuSewas 88.90 (16/18) Msldangvunna 3.50 1.
wirifuSeea 94.40 (17/18) uagNIeaNuUIN 2.80 313,
wiiuSesag 100 (18/18)
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39150d Tus1a1sdlug laenirsfnwinsndnuiluau
Tulel@ein1sAnwferunnvednsean  ol@evainvateieyi (Buihy Iu Lieuin)
wsegUlegine Wl 2017 § 2 M3fnwiiedty  wuaNULANANIUAINNT19N 4

YUINVDINTEANILIBYUT N9 2 A1TANYIT

o = a | . | |
M1519% 3 N1siUTeUTiBuvLIAYBINIEANILIREUT (coracoid process) Tunguuszimesing 9

Coracoid Coracoid Coracoid Coracoid Coracoid
Authors Sex length Tip width  Tip height Base width Base height
(SD) mm.  (SD) mm.  (SD) mm.  (SD) mm.  (SD) mm.
Chuvetsereporn et al Males
) 26.90 (3.43)  9.34 (1.66) 11.83 (2.36)
(2024)* Thailand Females
Lo et al (2004)” USA Pooled 22.7 15.9 10.4
Rios et at (2007)** USA Pooled  45.20 (4.10) 24.90 (2.40) 11.90 (1.80)
Males  46.30 (3.30) 25.40 (2.00) 12.20 (1.70)
Fermales 40.70 (4.30) 23.00 (2.80) 10.50 (1.60)
Salzmann et al (2008)” Males  46.00 (1.90) 16.70 (2.90) 15.40 (1.30)
Germany Females 42.00 (1.40) 13.00 (1.70) 13.60 (1.70)
Dolan et al (2011 USA  Pooled 45.60 (4.20) 18.30 (1.80) 11.50 + 0.90
Armitage et al (2011)”' Pooled
Canada 15.00 10.50
Coale et al (2012) USA Pooled  45.00 (3.80) 27.90 (2.5)
Males  45.70 (3.70)
Females 41.50 (2.30)

nuewme: *Aon1sAnwluuseinsive, SD = Standard deviation

M131991 4 YWIRrRINTEANRLUTluALBUGY T ezl

Measurements Indian (n = 24) Chinese (n = 14) Myanmarese (n = 14)
Length of coracoid process (mm.) 43.32 + 1.54 42.47 + 1.02 39.19 + 1.38
Tip thickness of coracoid process (mm.) 11.47 + 0.62 9.08 + 0.58 8.58 + 1.03
Tip width of coracoid process (mm.) 13.63 + 1.09 13.17 + 0.51 13.02 + 1.32
Base height of coracoid process (mm.) 15.94 + 1.33 15.26 + 1.18 14.79 + 0.88
Base width of coracoid process (mm.) 25.48 + 1.49 2390 £ 0.76 2282 +0.78

TuaunaldeinisAnwivuiansegn ludssmalneins@nwdavuinansean
azs08Ulu019198 Igy WUl HUu1nnig
13.10+2.30 wy. (Wdy 9.60-19.30 w3l.) wage
23.70 + 4.80 1. (e 14.40-33.30 1131 ® ilorfnan

a = Y] A = & !
L‘UiEJ‘UL‘WEJ‘Uﬂ‘UV’n']ﬂJEJTJV]ImUﬂ']iﬁﬂU']u"USWU'JW

LI0EUT WU FIUINANUYTT 37.94+4.30 L.
waglud 2020 AnrsAnwlulszeinsvidu’
Wun1s¥aan CT SCAN iethluuszifiunig
WG CC reconstruction WU31 JAIUNIN

14.8+2.54 131 HANULANANAURELANTDE 21NNTTITAIWAU
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Tanunnaeiu @rununinsladaiuisadiun
wWisueuiuls Wesandunisinauazsiunus
| = 2 o 1 A ¥
wa aziiula I ndanlnd ansveansegn
92908U1 Y30NADYATANTINTLHNNIIATUE
LUAVNINTAA LazaIU1ITANBLALANNITHAN
YUEHIRA Laterjet procedure ladne Tngtaniy
P v caa | = = a Y]
Weldaunsalifivunlvg wasiilailSeuiiieuiu
a a a =l 1 = @ 1
PUIATUALAL DUy Wl lazNLawy ANU
PIAVDINTERNIZIRsUIluALIneTivwInENIn
INAITANBIAUNUIZAUVOILATDILD
RON1IWIGR Latarjet procedure Tulssimansaaa
wud Tugunsaivia 4 ila louA 1) dmsu 4.50 ua,
angsiu (Synthes) i safe distance Youay 56
2) dwsu 3.75 wy. angnadt (Arthex) 3 safe
distance Saway 85 3) dWTU 3.50 Wil ANFNAN
(Mitex) & safe distance Soway 87 uag 4) dmsu
nsrauNldEnnsanseanuuIn 2.80 Uy, (Smith &
Nephew) §i safe distance $98ay 98.14 Uona Nt
ganudn HgUnnisainisiinnisinues coracoid
graft Soway 1.519 WouNa1suIn1sAnenin
Tudsgvinsinedd nuirlunareiisovazveg
safe distance lisnaiuLazNTaNADNITHIAA
Latarjet procedure weilunguinavdenilonia
= 1 o d‘ .
Hdgulun1sunsiniilesann safe distance U949
n1sldaunsaldanisAaudein Famasldgunsal
& o d' o [ %
umdnigaieriiniseidn ulsemalneds
Lifinszauinniansean vun 2.80 uy. ai safe
distance Mﬂﬁqm)
1518914N15LAANTTITNYBITUNTEAN
908Ul UTENINNNITHIAR Latarjet Sovay
0.30-2.30%% Fsluaulnedsluiistesiuiniinge
Lifinnsvinvensegnazseeunlumsuidn uiain
N15IAVUINAIUNINNVBINTEANILIBYUT WU
Tulvefivuernuniiansegnazsesynanninly
AR FaunaeiigURnisalves graft fracture

wnnifegas 2.30 AMANISIAANTSANYDINTEAN
szsagundllanatvannglsznauiu lnganiy
mslvansluvarndauuuiuly flheengunnuas
Msausianszgniiinniuly” ieandasninie
nsinvestunszgnazsestlun1sinda Latarjet
procedure lupulng awnsavilaloe 1) [4ieaes
ilumsluangliuiu 2) Waunsalfanssiiduunn
wanzaufuTunTEan way 3) lgiiTunszandae
segvaTvnyaL® uenniiumssouedoale
d1sedlunisindinane laglud 2019 #amdsse
Awnde” lalaueisnidnlaenisldatouwaziden
Bardanszgnifleudtiomnisinuesiunszen

uifeadsdidodidn Ae n1sta
TUIRIDINTEgnaIrInsy Tuyuiigndesiy
dosldnisdnnmilinuizauvosaisaudnelse
poufiumes vilvildanunsaianiuaavesnsegn
3zapgu1smngla w1 3delanenenudn
ANEIVBINTEYNALIBEUITINAY Ui NN
finpaninndnesdnoufinnestu lumnyan
fensin uagmsAnufanunsavinsinamain
$rersslvyldasinlv Idtoyafiusudiuniy

NSAATUIAIULNAUILHUABNITHGA
Tneld safe distance Huiduifissuuamaiio
Usznauns Anduladengunsalilunisiioul
nsgntnuazsedaseisdrmirlunisagsininga
lailadudarivunvseternulunisendna Latarjet
uringslanazifuitomeud dslutlaguudalid
Formuaiiuuey

Tusuian asdinisAnuwiioTavunad
MuviisBsangaingniennsdlngjiiionuusiug
fatu nMsussdiumstanamansmaninisluang
usailafigslitunszgniin mamdnaninde
nsinvasdunzgnazsestluntssnda Latarjet
Tupulneuagn1sunsndeurie o wieusuidiy
PR R bR TR IR,
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A survey of the variety of Latarjet procedure techniques as used by Orthopedic

Surgeons in Thailand

Nantaphon Chuvetsereporn (M.D.)!, Natthaphon Surachtnanan (M.D.)" and
Nattha Kulkamthorn (M.D.)?

'Department of Orthopedics, Faculty of Medicine, Burapha University, Chonburi, Thailand
“Division of Orthopedics, Phramongkutklao Hospital, Bangkok, Thailand

Abstract

Context: The Latarjet procedure can have several variations in operative technique, and in
many aspects follows the preferences of the individual surgeon. We aimed to survey these
diverse techniques in the context of indication, surgical approach, sub-scapularis management,
instruments for graft fixation as well as techniques for capsular repair.

Objective: To survey the variety of Latarjet procedure operating techniques among sport
medicine surgeons in Thailand.

Methods: A cross-sectional descriptive sample survey in which a questionnaire was sent to
current members of the Sports Medicine Subspecialty, totaling 475 individuals, via email of Thai
Orthopedics Society for Sport Medicine (TOSSM). The 11-item questionnaire was developed
based on a review of literature and research. The content validity (I0C) was evaluated by three
experts. The IOC for each item was > 0.5. The inclusion criteria for the sample were that the
participant must be a specialist and a member of TOSSM. The exclusion criterion was that
the participant have never performed the Latarjet procedure. The results were analyzed using
descriptive statistics.

Results: A total of 94 specialists responded to the survey, and 80 specialists who had
undergone the Latarjet procedure were included in the sample. It was found that 80% of
surgeons performed the Latarjet procedures using a criteria of glenoid bone loss greater than
20% on non-athlete patients. In contrast, for athletes, 16.25% and 35% of the sample used
criteria of glenoid bone loss greater than 13.5% and 15%, respectively. Regarding the surgical
approach, 81.25% of the sample underwent surgery using the Delto-pectoral approach, and
only one surgeon had arthroscopic surgery. For the management of the subscapularis, 75% of
the sample underwent subscapularis splitting. The most commonly used method for fixation
was the classical technique, applied in 61.25% of the cases, with screws used for all fixations. In
terms of capsular management, 40% of the cases involved suturing the capsule to the coracoid

process, 32.5% sutured to the glenoid, and 27.5% did not undergo any suturing.
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Conclusions: The Latarjet procedure performed by specialists is indicated based on the
necessity for post-surgical shoulder joint function. In non-athlete patients, the procedure is
typically recommended when there is more than 20% glenoid bone loss, while for athletes,
the threshold is lowered to 13.5% and 15%, respectively. Regarding surgical technique, the
Delto-pectoral approach is the most commonly used, accounting for 81% of cases. For muscle
management, the splitting technique is preferred. Bone fixation is generally performed using
the classical technique The capsular repair is more frequently performed than not, with a ratio

of 72.5% to 27.5% in favor of suturing the capsule.

Keywords: Latarjet procedure, Glenoid bone loss, Thai sport medicine specialists, Surgical

techniques
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Abstract

Introduction: Architectural and physiological adaptations of musculature significantly influence
our daily functional efficiency. Understanding how exercise training affects these adaptations
provides valuable knowledge for optimizing our physical capabilities and enhancing overall
performance.

Objective: This study aims to investigate the effects of two distinct knee extensor training
programs on the architectural and physiological adaptations of the vastus lateralis muscle.
Methods: This study included 20 active and healthy participants (age = 21.10+0.40 years, height
= 1.74+0.50 m, weight = 69.10+ 11.00 kg), recruited from the Faculty of Sport Science, Burapha
University, and randomly assigned to one of two different 6-week training programs: 1) A high-
intensity strength program (HI); or 2) a mixed-intensity strength program (MIX). Pre and Post testing
was conducted one week before and after the intervention completed. The vastus lateralis
pennation angle and fascicle length were assessed by B-mode ultrasound imaging technique,
and muscle physiological adaptation was assessed via an increase in maximum strength. The
radiologist was blind to the information about which participants were assigned to which
experimental group. The statistical analysis was conducted by IBM SPSS Statistics version 20.
Results: After 6 weeks of training, both the HI and MIX training programs resulted in a significant
increase in the fascicle length of the vastus lateralis muscle, measuring 12.13 mm and 11.81
mm, respectively (both p<0.05). However, there was no statistically significant change observed
in the pennation angle in either group (p>0.05). Additionally, positive physiological adaptations
were observed with an increase in 1 repetition maximum strength in both groups, measuring
12.60 kg and 18.63 kg, respectively (both p<0.01).

Conclusion: Both knee extensor training programs are effective in inducing favorable architectural

and physiological adaptations.
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Introduction

The structural arrangement of skeletal
muscles, as assessed through architectural
parameters such as pennation angle and
fascicle length, alongside physiological factors
like muscle strength, plays an important role in
human daily functional efficiency’. Pennation
angle refers to the angle at which fascicles are
oriented relative to the line of action of the
whole muscle, affecting the force-generating
capacity of the muscle. While fascicle length
is the length of a bundle of muscle fibers from
one end of the muscle to the other which are
directly related to the number of sarcomeres
in series within a muscle fiber.

A number of studies have suggested
that resistance training can induce remodeling
of these architectural parameters over time®”.
The evaluation of these changes commonly
relies on B-mode ultrasound imaging
techniques®, recognized for their reliability
and cost-effectiveness in studying human
skeletal muscle anatomy””’. Previous studies
have demonstrated the reliability and validity
of determining fascicle length and pennation
angle using B-mode ultrasound®.

Various characteristics of resistance
training, including intensity, equipment and
technique, can influence the extent of
architectural and physiological adaptations. For
example, while one study reported increases
in the pennation angle in the vastus lateralis
following a 14-week lower body resistance
training program with a specific high-intensity

80% of one repetition maximum (1RM) training

program®, another study did not observe
significant changes in the pennation angle with
squatting exercises at intensities of 30-60%
1RM?. Similarly, differences in muscle fascicle
length adaptations had been noted across

various training variables™"!

. For instance,
one study found a substantial increase in the
fascicle length of the vastus lateralis with sprint
jump training, whereas squat training at 6RM
showed no such change’. This underscores
the critical role of different exercises in driving
architectural adaptations.

Theoretically, there is a proposed
association between fascicle length and the
maximal contractile shortening velocity of
muscle fibers, suggesting that longer fascicle
lengths may enhance a sprinter’s ability
to generate high force at high velocity, for
example'’. Concurrently, pennation angle is
linked to the force muscles can produce'; a
relationship was supported by a previous study
by Drazan and team, which demonstrated
significant correlations between gastrocnemius
fascicle length and the isokinetic torque of
plantar flexors'*. Consequently, examining how
training programs influence these architectural
adaptations can yield valuable insights for
optimizing muscle training programs, relevant
for both rehabilitation'® and sports training
contexts™ . Therefore, this study aims to
investigate and compare the effects of two
distinct knee extensor training programs on the
architectural and physiological adaptations of

the vastus lateralis muscle.
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Materials and methods

Study design

The study was a randomized controlled
trial designed to investigate changes in muscle
pennation angle, and fascicle length as
well as muscle strength, resulting from two
strength training programs: 1) A high-intensity
strength program (HI); and 2) a mixed-intensity
strength program (MIX). The random grouping
was done using the website https://www.
randomlists.com by assigning numbers 1-20 to
the participants and letting the program
randomly determine which numbers would be
in the HI group or the MIX group. The sample
size calculation was based on parameter
values from a previous study that conducted
a similar test with two groups to observe
muscle adaptation results (PMID: 31260419).
Using the inputs of effect size = 0.75, O level
= 0.05 and power = 0.80, the calculation
was performed using the Test-family F-test
MANOVA: Repeated measures, within-between
interaction, with number of groups = 2 and
number of measurements = 2. This resulted in
an initial n of 17. The researcher then added
a 20% dropout rate, resulting in a total n of
20 participants.

The study employed an experimental
design comprising two experimental groups,
with standardized controls for factors such
as volume, exercise order, execution pattern,
repetition tempo, and rest intervals. Eligibility
criteria required participants to have no prior
structured resistance training experience

to minimize experience-related biases.

Furthermore, all resistance training sessions
were closely monitored by a certified personal
trainer within a controlled setting. Baseline
testing included muscle pennation angle and
fascicle length assessment via ultrasound
imaging technique and 1 repetition maximum
testing via a knee extension machine. This
study was conducted in accordance with the
Declaration of Helsinki, and approved by the
Institutional Review Board of the Burapha
University Ethics Committee (IRB3-083/2566).

Participants

Inclusion criteria included students
from the Sport Science Faculty who had
no functional limitations, with no history of
substance use affecting muscle architecture
and muscle strength, as well as no resistance
training experience. A general health screening
was conducted by a physician, and informed
consent was obtained from all participants.

Twenty healthy males (age = 21.10+0.40
years, height = 1.74+0.50 m, weight = 69.10+
11.00 kg) from 3"- year sport-science majors
were recruited to this study. Sample size
was calculated by a priori power analysis
using G*power with an effect size = 0.75, O
= 0.05, power = 0.80 plus with 20% dropout
rate. The input parameter was adopted from
a previous study which employed a similar
experimental design'’. This proactive approach
ensured sufficient statistical power to detect
meaningful effects within the study population.
Participants were randomly assigned to either
the HI (n=10) or MIX (n=10) group using the
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aforementioned research randomizer program
to prevent bias. Although the training process
cannot be blind, the radiologist is blind to
the information about which participants are

assigned to which experimental group.

Muscle architectural assessments

In accordance with established
recommendations®, the study utilized a
B-mode ultrasonography device (LOGIQ E10
Series, GE Healthcare, USA) with a linear
probe operating at a frequency range of 2-9
MHz. Ultrasound imaging was conducted one
week before and one week after the training
intervention. Imaging data was collected from

the vastus lateralis muscle at 30% length of

femur, as identified anatomically from the
greater trochanter to the lateral epicondyle
of the femur. Standardized positioning and
technique were maintained throughout
the imaging process to minimize variability.
Muscle pennation angle (PA) was determined
as the angle between the fascicle and the
deep aponeurosis, while fascicle length
(FL) was determined as the length of the
fascicular path spanning from the superficial
to the deep aponeuroses, as observed on the
ultrasound images'® (Figure 1). Both fascicular
length and pennation angle were measured
by a subspecialist radiologist with 5-years
experience in diagnostic radiology and 2-years

experience in advanced diagnostic body

imaging.

Figure 1 Example image of the vastus lateralis muscle fascicle length and the pennation

angle of a random participant
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Muscle strength test

The dynamic strength test as 1
repetition maximum (1RM), was conducted
under the supervision of the researcher. 1RM
was assessed by finding the greatest load each
participant could lift for one time, with proper
form, through a full range of motion. All strength
testing procedures were strictly controlled. For
leg extension exercises, the participants sat
on the leg extension machine (Body Solid,

USA), where they moved the load from a

starting point (knee flexion approximately at
90 degree) to full knee extension (0 degree of
knee flexion), one time per attempt. The load
would be gradually increased following each
successful attempt in order to increase the
intensity for the next attempt. If the repetition
was unsuccessfully completed, the load was
decreased. The process continued until the
maximum load the participant could lift for 1
repetition was obtained. The recovery period

of each attempt was 4 minutes.

Figure 2 Knee extension machine (Body Solid, USA)
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Knee extensor training programs

Two programs were used in this study.
While the current high-intensity strength
program (HI) can be effective for strength
and muscle gains, it may present challenges
in terms of injury risk for certain populations,
susceptibility to mental fatigue, and potentially
suboptimal improvements in endothelial
function, as compared to lower intensities™ .
For these reasons, we developed the new
mixed-intensity strength program (MIX)
containing both high and low intensities to
reduce the potential drawbacks.

In the first two weeks of the high-
intensity strength program (HI) participants
performed only three sets of knee extension
training using the knee extension machine
(Body Solid, USA), using an external load at
70% of 1RM. Repetitions were performed to
failure in every training set. The exercises were
performed with a fixed repetition tempo of 2
seconds for concentric phase and 2 seconds of
eccentric phase. Participants took a 60-second
rest between sets. Participants needed to

perform every repetition with a full range of

motion. The training volume set was increased
to 6 sets in week 4 and 5, and 8 sets in week 5
and 6. In the mixed-intensity strength program
(MIX), participants performed two sets of high-
intensity training at 70% of 1RM, and one set
of low intensity training at 30% of 1RM. The
low intensity set was combined with a practical
blood flow restriction (pBFR) technique. This
pBFR was achieved by using elastic wraps
(Grizzly Fitness, USA) fastened at the proximal
portion of the legs, set tightly enough to
achieve 40% of the perceived arterial occlusion
pressure (AOP). Participants were familiarized to
learn about their perceived AOP levels using a
pneumatic cuff (H+Cuff, USA) before the study
began. This technique was shown in previous
studies to enhance muscle adaptations'*”. The
training volume set was increased to 3 sets of
each intensity in the third and fourth weeks,
and then to 4 sets in the fifth and sixth weeks.
The training sessions occurred once per week
consistently throughout the training program.
All other training variables remained consistent
across both groups. Details are illustrated in
Table 1.

Table 1 Knee extensor training programs via knee extension exercises

Duration HI (n=10) MIX (n=8)
192" week * 3 sets at 70% 1RM + 2sets at 709%1RM
e lsets at 30%1RM + pBFR
34" week « 6 sets at 70% 1RM « 3sets at 70%1RM
« 3sets at 30%1RM + pBFR
576" week . 8 sets at 70% 1RM « dsets at 70%1RM

» dsets at 30%1RM + pBFR

Note: Training variables: 60-second rest between sets; 2-second concentric phase; 2-second eccentric
phase; full range of motion; repetition to failure; one session/week.
Abbreviation: HI = High-intensity strength program, MIX = Mixed-intensity strength program, pBFR =
practical blood flow restriction technique, 1RM = 1 repetition maximum.
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Statistical analysis

The statistical analysis was calculated
to investigate and compare the effects of
two different knee extensor training programs
on muscle architectural and physiological
adaptations. The Shapiro-Wilk test was used
to analyze the distribution of data. Descriptive
statistics were calculated to summarize
baseline characteristics of both groups and
one-way ANOVA was employed to compare
baseline variables between groups. Levene’s
test was used to assess the homogeneity
of variances. Changes in the vastus lateralis
muscle pennation angle and fascicle length,
and dynamic 1RM strength from baseline
to post-test, were calculated and two-way
repeated measured ANOVA was calculated to
compare the effects between groups (HI vs.
MIX), Times (Pre vs. Post) were also factored in.

Effect sizes were calculated using the following

Table 2 Participant’s characteristics at baseline

formula: mean change/pooled SD*, with
interpretations based on conventional criteria
of effect sizes as small (d > 0.2), medium (d
> 0.5) and large (d > 0.8). Statistical analyses
were performed using IBM SPSS Statistics
version 20, with a significance level set at Ol
= 0.05.

Results

Table 2 displays the baseline
characteristics of the participants. Initially, 20
participants were recruited, but 2 dropped
out during the study—one due to knee injury
after playing another sport and the other
due to loss of interest—leaving 8 participants
in the MIX group and 10 participants in
the HI group for final analysis. Statistical
analysis revealed no significant differences in
participant characteristics between the two

groups at baseline (p>0.05).

Variables HI (n=10) MIX (n=8) F p-value
Age (years) 21.25+0.70 210 1.27 0.28
Height (m) 1.73+0.55 1.74+0.53 0.01 0.93
Body weight (kg) 68.50+11.40 69.50+11.90 0.43 0.52
Pennation angle (degree) 15.55+5.03 14.51£3.15 0.30 0.62
Fascicle length (mm) 71.98+10.76 74.01+£10.31 0.16 0.69
1RM (kg) 64.70+8.92 70.00+18.05 0.67 0.43

Note: Data were presented as mean =+ standard deviation. Abbreviation; HI = High-intensity strength

program, MIX = Mixed-intensity strength program, 1RM = 1 repetition maximum.

A significant main time effect was found
for only the vastus lateralis muscle fascicle
length (F, = 1939, p = 0.00, ]}, = 0.55) and

' p
1RM strength (F = 54.50, p = 0.00, T]2 =

0.77). No significant main time effect to the

vastus lateralis muscle pennation angle was
observed (p = 0.05). However, no main effect
group or interaction was revealed (p>0.05)
for all pennation angles, fascicle lengths and
1RMs (Table 3).
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Table 3 Changes in muscle architectures and physiology

HI (n=10) MIX (n=8) Effect p
Pre Post Pre Post
Variables d
Mean  Mean A (95%Cl) Mean  Mean Group Time Interaction
(95%Cl)
+S.D. +S.D. +S.D. +S.D.
PA 15.55 17.34 1.79 14.51 17.41 2.90
v 071 76 .05 .62
(degree)  £5.03 290 (-1.71,5.29) +3.15  +4.82 (-78;6.57)
FL 71.98 84.11 12.13 74.01  85.83 11.81
e 1.28 1.32 .00 .95
(mm) +10.76  £7.92*% (3.28;20.98) +10.31  +£7.28% (3.31;20.32)
1RM (kg)  64.70 77.30 12.60 70.00  88.63 18.63
. . 081 .31 .00 17
+8.92 +12.79" (8.15;17.05) +18.05 +27.04" (9.02;28.23)

Note: Data were presented as mean =+ standard deviation. Abbreviation: HI = High-intensity strength

vastus lateralis muscle fascicle length, as

assessed by ultrasound imaging, was observed

program, MIX = Mixed-intensity strength program, PA = Pennation angle, FL = Fascicle length,

1RM = 1 repetition maximum, VL = Vastus lateralis muscle. * p <.05 compared to Pre, t p <.01

compared to Pre.

Specifically, significant increases in

20.32; d = 1.32) in the HI and MIX groups,
respectively (Figure 3). Furthermore, 1RM

was significantly increased in both groups for

at 16.85% (p = 0.01; ., = 328 to 20.98; d 19.47% (p = 0.00; .., =815t 17.05;d = 1.13)

= 1.28) and 15.97% (p = 0.01; Cl,, = 331 to
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Figure 3 Vastus lateralis muscle fascicle length (A) and pennation angle (B) from Pre to Post

intervention. Each participant was depicted by a black dot that indicated individual

variation. Data were represented as mean with a standard deviation error bar. *

Indicates significant differences from Pre for each group (p <.05)
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Discussion

The main findings of this study were
1) both high-intensity and mixed-intensity
strength programs resulted in a significant
increase in fascicle length (p<.05) and slightly,
although non-significantly (p>.05), an increase
in the pennation angle of the vastus lateralis
muscle and 2) both programs potentially
induced positive physiological adaptation
as showed by a significant increase in 1RM
strength (p<.05).

The vastus lateralis is used to evaluate
muscle strength due to its anatomical
importance as the largest and most powerful
component of the quadriceps, contributing
significantly to knee extension strength,
accessibility for various measurement
techniques - including ultrasound due to its
superficial position, and strong correlation with
functional performance®*.

The findings of this study align with
previous studies which have demonstrated
that strength training resulted in significantly
increased fascicle length of trained muscles

in humans®?

. For instance, Walker and
colleagues demonstrated that even in already-
trained men, a significant 13.7% increase in
fascicle length of the vastus lateralis muscle
was observed following eccentric strength
training, where the muscle was stretched
eccentrically to its full range of motion under
heavy external load™. Additionally, Franchi
and teams compared eccentric-only with
concentric-only resistance training of the

quadriceps muscle, reporting a significant 19%

increase in fascicle length in the eccentric
group”, suggesting the importance of eccentric
loading in inducing fascicle length changes
when the muscle was stretched.

In our current study, both the HI and
MIX groups exhibited significant increases in
fascicle length, with increments of 16.85% (p =
.01,d =1.28)and 15.97% (p = .013, d = 1.32),
respectively. These findings contributed to the
literature by indicating that training programs
that involved a combination of concentric
and dynamic contractions with a full range of
motion could effectively elicit fascicle length
adaptations. Therefore, using a MIX program
instead of the conventional HI program might
lower muscle stress with comparable strength
gain.

However, it’s worth noting that not all
studies align with our findings. For instance, a
recent study demonstrated that after a 7-week
training program, there was no statistically
significant change in the fascicle length of the
vastus lateralis muscle among participants
(87.9 vs 87.1 mm, p = 0.77) from pre to post-
test, respectively”. Potential reasons were
possibly due to the conventional protocol
that did not emphasize eccentric training
on the vastus lateralis, a limited number of
participants (n = 13), and individual variability
among the participants — four participants
showed increases above the calculated
coefficient of variation (CV), while five showed
decreases below the CV.

Additionally, the adaptation of

fascicle length following strength training was
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observed across various muscles in both the
upper and lower extremities. The previous
study also reported a significant increase of
approximately 9% in fascicle length of the
tricep’s belly after 6 weeks of triceps cable
pushdown training®, suggesting that all
pennate muscles might have the potential
to increase fascicle length following a period
of strength training. Furthermore, the insights
about the relationship between fascicle length
and muscle hypertrophy were questioned by
leading researchers: Fukutani and Kurihara.
They conducted a comparison between two
groups of participants, one trained and one
untrained, using ultrasound imaging to assess
muscle size and fascicle length. Surprisingly,
despite the greater muscle thickness observed
in the resistance-trained participants, both
groups exhibited similar fascicle lengths*’. This
indicates that fascicle length might not always
accurately reflect muscle size or hypertrophy;
nevertheless, this hypothesis was challenged
by some previous studies'®**. However, our
current study did not include data collection
on muscle thickness, limiting the exploration
of this hypothesis. Yet, fascicle length remains
an important consideration in understanding
muscular adaptations to training. Further
investigation is warranted to fully understand
the relationship between fascicle length and
muscle size in the context of resistance training
adaptations.

Mechanistically, the increase in fascicle
length could be attributed to sarcomerogenesis,

the process of adding sarcomeres in series

within muscle fibers”. In the context of our
study, where training involved a full range
of motion, it was plausible that the muscles
were stretched under load to their maximum
length, potentially stimulating the generation
of sarcomeres in series™. This notion was
supported by the study by Noorkoiv and
groups, which demonstrated that the sum
increase in fascicle length of the vastus lateralis
and rectus femoris muscles was greater when
knee extensors were trained at long muscle
lengths, involving full muscle stretching,
compared to training at short muscle lengths,
with increases of about 13.1% versus 8.7%,
respectively”. Similarly, McMahon and teams
had observed that loading the quadriceps in a
lengthened position in untrained participants
resulted in a significant increase in fascicle
length, approximately 29.4%, compared to
only 14% when the quadriceps were loaded
in a shortened position®. This collective data
suggests that training programs emphasizing
loading muscles when stretching at longer
lengths may be more effective in inducing
fascicle length adaptations.

Additionally, the slight, albeit non-
significant (p = 0.05), increase in pennation
angle observed in our study (1.7degree and
2.9degree in HI and MIX, respectively) was
consistent with findings from previous research,
indicating that resistance training typically
resulted in increases in the pennation angle
due to muscle hypertrophy’. For instance,
the effects of strength training in healthy male

participants undergoing a 14-week training
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program with intensities ranging from 4 to 12
RM, had showed a significant increase in the
pennation angle of the vastus lateralis muscle
from 8 degrees to 10.7 degrees, corresponding
to a relative change of approximately 35.5%".
Furthermore, this was supported by another
previous study showing that a resistance
training program focusing on moderate to
heavy loads (4-10RM) led to a 23% increase
in pennation angle, from approximately 10.4
degrees to 12.9 degrees, after 10 weeks of
training, whereas this adaptation was not
observed after endurance training™.

Interestingly, Ema and colleagues
employed training programs very similar
to our current study, by utilizing a knee
extension machine with intensity at 80%
1IRM and repetition tempo of 2 seconds for
both eccentric and concentric - as did our
current study”. They reported that after 12
weeks of knee extensor training, the increase
in muscle thickness (1.7 mm and 2 mm at
proximal and distal regions, respectively) co-
occurred with the increase in pennation angle
(1.2 degrees and 1.9 degrees at the proximal
and distal regions, respectively) in the vastus
lateralis muscle®. These findings suggested
that resistance training, particularly when
performed with moderate to heavy loads and
controlled repetition tempi, could effectively
promote increases in the pennation angle as
well as muscle hypertrophic adaptations.

In the present study, while statistical
significance was not observed, it is worth noting

that our training duration was only 6 weeks.

Additionally, considering that the p-value
was 0.05, which approached the threshold
of statistical significance, it was plausible that
a slightly longer training period could yield
significant differences.

In terms of physiological adaptations,
our current study demonstrated a significant
increase in 1RM strength in both training
groups (19.47% and 26.61% in HI and MIX,
respectively). This outcome aligned with
prior studies, indicating that after a period of
strength training, muscle strength gains were
commonly observed, regardless of whether
the training intensity was high or low, with or
without blood flow restriction® ™.

For example, a recent meta-analysis
indicated that both high-load training (>60%
1RM) and low-load training (<60% 1RM) could
effectively induce increases in one repetition
maximum strength. However, the statistical
analysis revealed a significant favoring of
1.69 vs 1.32, p =

0.00, equivalent percentage gain to 35.3% vs

high load (effect size =

28%)™. This was in accordance with a recent
meta-analysis, focusing on older individuals,
conducted by Centner and groups. They found
that muscle hypertrophy was similar between
high-intensity and low-intensity blood flow
restriction, yet strength gain was favored by
high-intensity training™.

Nonetheless, the findings of our current
study were contrasting, though interesting.
The current findings showed that when half
of the volume of high-intensity program sets

was replaced by low-intensity blood flow
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restriction sets, the increase in maximum
strength was not affected. The MIX group
could still increase 1RM strength to a similar
degree as the HI group (26.61% vs 19.47%,
respectively). Our current finding was in line
with the previous mentioned study by Ema
and teams, which found a similar extent
of increase in 1RM knee extension strength
(26.4%) after periods of 12 weeks of knee
extensor training at 80% 1RM>, yet our study
lasted for only 6 weeks. Therefore, we put
forwards the practical implication that training
programs might not necessarily need to be
composed exclusively of high-intensity sets
in order to maximize increases in maximum
strength. Lastly, it should be noted that all
our participants were sport-science students,
whose baseline strengths might differ from
the general population. Further study in other

populations might yield interesting issues.

Conclusion

In summary, both knee extensor
training programs resulted in significant
increases in fascicle length, yet no significant
difference was observed in the pennation
angle. It was plausible that longer training
periods (exceeding 6 weeks) may be necessary
to achieve statistical significance. Besides, the
findings indicated that both training programs
effectively induced positive physiological
adaptations, as proven by the increase in

maximum strength.
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Abstract

Context: The COVID-19 pandemic has affected all healthcare personnel.

Objective: To evaluate the effects of COVID-19 specifically on medical students and their
ability to study, their capability to treat patients and their perception of the environment and
this pandemic.

Methods: This study is a survey on 4th through 6th year medical students at Burapha University
who work at the Queen Savangvadhana Memorial Hospital. The results were analyzed with
ratios using descriptive statistics and Cli-square test.

Results: Ninety-four medical students were included in the study. The response rate was
100%. 85.11% of them accepted online learning, but only 36.17% of them agreed that online
learning had the same result as normal study. 57.45% of the students were concerned about
the pandemic, but 63.83% of them volunteered to take care of patients.

Conclusions: Medical students accepted the tele-learning program. However, their perception
for this program was not effective compared with normal study. Medical students were also
concerned about the pandemic but most of them volunteered to take care of their patients

with appropriate protection.
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ALY (AL)

S GUNEGI)
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tele-learning HUSEANTNN
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muAusanUasnsie
- Tmin lddunudsiiiou
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Calcium-fortified cricket protein crackers as a healthy product for health-

conscious consumers
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Natthapaninee Thanomsridetchai (Ph.D.)’, Kansuda Wunjuntuk (Ph.D.)’,
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3Depar’tmen’t of Home Economics, Faculty of Agriculture, Kasetsart University, Bangkok,
Thailand

Abstract

Objectives: To develop a healthy snack for a source of calcium (Ca) that can be easily prepared
and cooked in any household, which also uses a protein source that is an Eco-Friendly ingredient.
Materials and Methods: Four calcium-fortified rice crackers were developed and offered
to thirty healthy participants in Sansook, Chonburi province. The rice crackers used cricket
powder as a protein source. The recipes of the 4 rice crackers differed in their levels of calcium
(control, Ca 15%, Ca 25%, and Ca 50% of Dietary Recommended Intake; DRI). The 30 recruits
then participated in a sensory evaluation questionnaire to rate their satisfaction across various
aspects of the four different rice crackers, including appearance, taste, texture, etc.

Results: Of the 4 Ca-fortified cricket protein crackers, the cracker with Ca 50% of RDA
(recommmended daily allowance) obtained significantly higher satisfaction scores on appearance,
taste, and texture than the other 3 Ca-fortified recipes (p<0.05). In addition, the Ca 50% RDA
recipe obtained a significantly higher overall satisfaction score than the other Ca-fortified recipes
(p<0.05), indicating it to be an acceptable product by the participants, as compared to the
control recipe.

Conclusion: In conclusion, the developed Ca-fortified cracker using cricket as protein source
with 50% RDA of calcium was accepted as a satisfactory healthy snack by the participants, and

can be used in future clinical trial studies.

Keywords: cracker, nutrition, calcium, cricket, future food
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Abstract

Introduction: Spinach is rich in nutrients. However, studies related to spinach in terms of diet
therapy is limited.

Objectives: To produce spinach steamed bun which has health-promoting properties and to
study level of taste acceptance of spinach steamed bun compared with controlled steamed
bun in healthy participants.

Methods: Participants were 30 healthy males and females and aged 18-30 years. The researchers
produced the spinach and controlled steamed buns and then the participants tasted randomly.
The participants assessed taste acceptance using a 9-point hedonic scale with a descriptive
evaluation score and just about right scale.

Results: The 9-point hedonic scale showed that appearance, aroma, flavor, and overall
acceptability scores were not different between the spinach and controlled steamed buns, but
the texture score was significantly higher in the spinach steamed bun than in the controlled
steamed bun (p = 0.030). The descriptive evaluation scores showed that appearance, color,
aroma, flavor, and texture scores were not different between the spinach and controlled
steamed buns. Moreover, the just about right scale showed that sweetness, saltiness, aroma,
extreme flavor, and flavorfulness scores were not different between the spinach and controlled
steamed buns, but bitterness (o = 0.003) and toughness (p = 0.032) scores were significantly
higher in the spinach steamed bun than in the controlled steamed bun.

Conclusion: After production of the spinach steamed buns and evaluation of taste acceptance
using the 9-point hedonic scale, it was found that attribute of the texture of the spinach steamed
buns was higher than that of the controlled steamed buns. However, other attributes were not
different among groups. The descriptive evaluation score showed that all attributes were not
different from the controlled steamed buns. Lastly, the just about right scale revealed that

attributes of the bitterness and toughness of the spinach steamed buns were higher compared
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to the controlled steamed buns. Findings suggest that in the production and development of

healthy foods, using three questionnaires is recommended for receiving extensive information.
Keywords: Steamed bun, Spinach, Snack, Sensory evaluation
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wag Levene’s test 1UdIAU LaEILATIEY
AUUANANYBITEAUNTEOUTUNSUSEAMNEALUETE
YDA 2 a0 WleUszifiusenuuysiiiu
W1 3 WUU Fwadn paired t-test

NANISANEN
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AIuAN 1 Miheuilaa (100 n$u) Tindanu 142
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wazgnandrld@nnlan 1 wileuslam (100 n5u)
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20.50 wazlusiuiosay 4.62
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3. NaN19UITIUANUBBUKUY 9-point
hedonic scale

Han1sUseiium TudnuwasUsnng
(appearance) nadu (aroma) sa¥1@ (flavor)
dlodufa (texture) uazauwaUTIY (overall
acceptability) nuwanldinlanfirzuunds
FudnunirUsIng AU TAUR WaTANYEUTIY
Lduwananeaneiaigasaiuay wazinziuy
Aduilodudaganiivanuigninauntoeig
HpdAgneada (5.73 + 1.91 vs. 5.00 + 1.49;
p = 0.030) lnemanuldinlvuuwazanuigns
muAuiiazuuuRdiuANLYeUT g uTEiU
1aee) Havaulaniios (5.93 + 1.59 uay 5.73 + 1.36
P (Uit 1)
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10 = Controlled steamed bun
9— == Spinach steamed bun

8— *
7
6—
5
4
3
2=
1=
0 | |

'Appearancg Aroma Flavor  Texture Overall acceptability

9-point hedonic scale

1 a

g'ﬂ‘ﬁ 1 ARfguazAdeuuNInT§INYeITEAUANYRUARBYIANUIGATAIUAN kazy1a1ul
T&inlonvesenaaias S1uan 30 au leUszdliuwuy 9-point hedonic scale * uansseeedl
HedAN19ana Lﬁal,ﬁ&mﬁummmﬂqmmmm (p < 0.05) (paired t-test) AMUNUNBVDIAS LY
9-point hedonic scale: 1 = liivauunniiga 2 = liveusnn 3 = liveuuunans 4 = liiveu

& v & v a
WNUBY 5 = 1RY € 6 = YBULANUBY 7 = FOUUIUNAN 8 = YBUUIN Uay 9 = TVRUNINVIER

4. wan1sUssifiuanuveunuuussens  dnlvuflazuuuiedediudnuasusing (1.13
anweuy (Descriptive evaluation) 0.86 vs. 1.03 + 0.85) & (1.20 + 0.71 vs. 1.13
nan13UszLiududnuazUsing  0.78) ndu (140 + 0.56 vs. 1.50 + 0.63) 587

H+

+

(appearance) & (color) nNdu (aroma) 5@ (1.53 + 0.63 vs. 1.33 + 0.66) uagiiloduda (1.33
(flavor) wagiileduld (texture) wudwnawdnld  +0.84 vs. 0.97 + 0.89) Liwmansnaaingnanians
AIUAL (gﬂﬁ 2)

2.5 = = Conftrolled steamed bun
El = Spinach steamed bun

1.5- e

0.5

Descriptive evaluation score

0.0

Appearance Color ~ Aroma Flavor  Texture
UM 2 AndeuarAndenuuinigIuresssAuauYeuRewalU1gnsnuny wasgaUldinluy

Y9997@1a8AT 91U 30 AU WoUTHULUUUTIONUANYMY (Descriptive evaluation score)
ANUVINBYRIAZLUL: 0 = IAuAniuTsay 1= InnuAnmiunais 2 = SnnuAnmiudeun
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5. HaN15UsIAUAMNVBULUUTSUHLNG
(Just about right scale)

NaN15UTEHUATUAIINIU (sweetness)
ALAYL (saltiness) A3l (bitterness) AR
(aroma) ANELITY (extreme flavor) Aunasnaes
(flavorfulness) WagAMURIU (toughness) WU

1.50

1.25— *

Just about right scale
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ARGELarANL DB ULIIATIUTDITEAUANLYB LAY IANUIERTAIVAY kart1alUIld

g'ﬂﬁ 3
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= 0.003) uagANUnilu (0.57 + 0.50 vs. 0.33 +
0.49; p = 0.032) genwangnsatunueg1adl

v o

WodAgnaadia (FUn 3)

== Controlled steamed bun
== Spinach steamed bun

Anludvaseanading 91uu 30 Ay loUssidluluussyana (Just about right scale)

* upneneegelideddgniatfdleieuiuriatuiansaiuay (p < 0.05) (paired t-test)

ANUMINEVBIALHULLUUTTYANE (Just about right scale): 0 = UaglunFaunly 1= wof

3150d
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NFIANUIGAIAIUA SouszifiuauveuLuy
VTSN LATTAZLULLRAYFTUAILYLLAY
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ANUYBULUUTEUANE

PMNHANTUTEHIUANULEDULUU 9-point
hedonic scale WUNBIEANATLAIIUYBUA Y
Wadunavesrianuldinloy unnnteanul
ansmuay Malenadunamandiunauiiunn
@ & A | A & Y]
AafiuresanUiaesgns Ae dwnduld lag
granUldinluuduadunduldyinunanndnlay
Jmy Jehgliandniuniuazhednendy

a & ~ P
vaurfignaniignsaivauiudufiuldvioun

1 = 1 =) = o b4 dy U CY;
nontNFULNe9g1Re7 399199l lodusa
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» Whitley RJ. Varicella-zoster virus infections. In: Fauci AS, Braunwald E, Kasper DL,
Hauser SL, Longo DL, Jameson JL, et al, editors. Harrison’s principles of internal

medicine. 17th edition. New York: McGraw-Hill Companies; 2008. p. 1102-5.
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INSTRUCTIONS for AUTHOR and PREPARING MAIN MANUSCRIPT
for PUBLISHING in BURAPHA JOURNAL OF MEDICINE (BJM)

BJM is a peer-reviewed general medical journal which is published yearly, either in Thai or
English languages. The articles from both within and outside the Faculty of Medicine, Burapha
University are invited. The research article must be approved by the Ethics Committee of the
Institutions, Organizations or Agencies. Manuscripts have not been published previously in print
or electronic format and are not under consideration by another publication or electronic

medium. The author will receive a copy of the journal when the article has been published.

Types of articles published in BJM

« Original article is a research which reports of data from original research.

« Review article is a comprehensive, authoritative, descriptions essay or scientific paper
which provides a knowledge-oriented synthesis of research on a topic at that moment in time
from either within or outside the country.

 Special Article and Commentaries is an article or comment on the matter in an article
of a special interest or knowledge, including exclusive interviews, medical policy. comments
of experts, and reviews.

« Case report is a report of patients with disorders to rare diseases, injury or innovations
describe a diagnostic or therapeutic dilemma, suggest an association, or present an important
adverse reaction. All case report articles should indicate that informed consent to publish the
information was granted from the patients or their guardians.

« Miscellaneous is the other useful reports related to the medical field and public
health that encourages mutual understanding among practitioners.

+ letter to the editor and Letter in reply

Instructions for Authors

Preparing Main Manuscript Text: The original typescript, in print and on data file
diskettes (CD only) must be submitted, including copies of all illustrations, legends and
references. All must be typed single-line-spaced on 8%" x 11" (Ad4) white bond paper, using
front TH SarabunPSK. Only a word processor (Microsoft Word 2003 onward) should be used.
Margins must be at least 1 inch, and 0.5 inch indentation. Metric measurements are to be used
throughout the text and illustrative materials. Generic names for drugs are to be used. Brand

names may be included in parentheses.
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Titles: The title must be short, specific, and clear. The title page should be typed on a
separate sheet and include the full name, degree and academic affiliations and e-mail address

of all authors.

Abstracts: Submit abstracts in duplicate, both in English and Thai, which must include
a concise statement in not more than 250 words of what was done, what was found and what

was concluded. If there is no Thai author, Thai abstract is not required.

IWustrations and Tables: Use only illustrations that clarify and augment the text.
Submit illustrations in duplicate, unmounted, and untrimmed. High contrast, glossy-prints (not
photocopies) are requested. Original drawings should be professionally drawn in black India
ink. Figure number, name of senior author, and arrow indicating “top” should be typed on a
gummed label and affixed to the back of each illustration. All lettering must be legible after
reduction to column size. Each table should be typed double - spaced on a separate sheet, and
should supplement rather than duplicate the text. They should be numbered consecutively
as mentioned in the text and each must have a heading. Color illustrations will be published

at the author’s expense.

References: Authors are responsible for accuracy of their references. The cited references
should be listed in consecutive order and superscript them at the end of sentence. Once a
reference is cited, all subsequent citations should be running in queue to the original number. All
references must be cited in the text or tables. Unpublished data and personal communication
are not accepted. Use the form of references and the titles of journals abbreviated, according
to the style used in Index Medicus (the Vancouver system). If there are more than six authors,

the first six authors are listed followed by “et al.”

Manuscript Acceptance: Manuscripts are received with the understanding that they are
not under simultaneous consideration by another publication. Accepted manuscripts become

the property of the Burapha Journal of Medicine and must not be published in other journal.

Manuscript Submission: All manuscripts should be submitted with a cover letter and
submission form, addressed to the Editors-in-Chief, with explains why the manuscript should
be published in BJM.
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