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ABSTRACT

Covid-19 has been an endemic respiratory disease that the people still need preventive
measures. A cross-sectional descriptive study aimed to investicate a preventive mask-wearing
behavior and factors of predisposing, enabling, and reinforcing that related to the mask-wearing for
prevention and control of COVID-19 outbreak among people in communities, Mueang district,
Chiang Mai province. Collection of data carried out by an interview with a questionnaire between
April-May, 2023 in 333 sampled population aged 15-69 years old in 8 sampled subdistricts. The
study population were sampled and selected by the stratified random sampling method. Analysis
methods involved the description and interpretation of the gathered data through the chi-square
test and multiple logistic regression. The findings revealed that the mask-wearing behavior
belonged to a good level that was fit for 54.65%. The predisposing, enabling, and reinforcing factors
were determinants decisively affected the mask-wearing behavior with a statistical significance
(p<0.05) that included knowing about mask-wearing, frequency of use, perception of government
policy regarding mask-wearing, social and family support, and receiving information about it.
However, the predisposing factor that could predict mask-wearing behavior was identified as the
wearers who used it regularly when someone visited their home, they would likely to wear it 2.79
times compared to those who wore it occasionally or never. In addition, reinforcing factor was
identified as people with better level of social support, would likely to wear it 1.81 times compared
to those with nether level of social support. Therefore, public health sectors should foster mask-

wearing policy and disseminate knowledge, enhance social and family support to encourage a

correct behavior for the mask wearers in the communities.

Key words: Face mask, COVID-19, Behavior, Community, Social support
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ABSTRACT

Haze occurred in the dry season in the north suspended dust and particulate matters became
a respiratory heath crisis. Objectives of this research were to investigate size-fractionated particulate
matter and their polycyclic aromatic hydrocarbon (PAHs) concentrations in ambient air and to assess
human respiratory health risk. Size-fractionated PMs were collected in Muang District of Chiang Mai
Province during smoke haze period from February to April, 2022. The samples were continuously
probed for 48 hours by using a cascade impactor air sampler that could be separated into nine
fractions. 16-PAHs were analyzed by GC-MS. PAHs compositions were determined for respiratory
health risk assessment that followed the US. EPA guidelines. The results showed that the
concentrations of total PM (PMso) ranged from 36.86-126.87 pg/m’ (average 84.28+27.32 ug/m’).
The PM concentration was found to be highest in particle size ranged 0.65-0.43 pum, accounted for
18.08%. The concentrations of total PAHs in all PM sizes ranged from 1.30-3.19 ng/m’ (average
2.14 +0.51 ng/m’). The highest average concentration of PAHs was found in particle size ranged
0.65-0.43 um, accounted for 20.37%. The results from health risk assessment of inhalation exposed
to PAHs showed that the inhalation cancer risk was moderate with an average value of 7.19x10”.
The highest toxicity equivalent concentration (TEQ) was found in fine particles with the particle size
range lowered than 2.1 pm. The incremental lifetime cancer risk (ILCR) in children group (1-15 years)
was about 1-2 times higher than in adult group (16-70 years). To sum up all the investigation results,
the high concentration of fine particles found in ambient air leads to high respiratory health risk and

the high inhalation the high cancer risk, especially, in children group.

Key words: Respiratory health risk, Size-fractionated particulate matter, PAHs, Smog
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UUAN./US. LAZAITATINAVINITIALTIUS Ul
(Limit of Quantification: LOQ) 8¢j5¥1314 0.304-
1.150 uun /ua. Ine38Tasgidiinugniiogs
IneilTeeayyesnIAUNGU (%Recovery) Bg5eming
61%-120% @15LunaU (NAP) diA1 %Recovery
i 80 ilesnuunmauduansidigadiens
LAEdERMTIUMESEIIMTaTA dmSunuTies
19935 MsTATIEdauLT Bage wansiaeen
fovay drutd sauunnsguduing (%RSD)
98T 2%-14%
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1) MsmuianarnuluRwanasitee
(Toxicity equivalent concentration; TEQ)

murmAnUuivanaisiitelas 910
aunsi 2

TEQ =i [Ci x TEFi]  (2)

Tnefl G Ao Aududuves PAH uiasyida
TEF; Ao Yadeanuduiv

a1 TEQ TumsAnwasadldnsdiuanann
aunsii 3 Garswuelag Nisbet & LaGoy (1992)
TEQ = 0.001(NAP + ACY + ACE + FLU + PHE +
FLA + PYR) + 0.01(ANT + BPER + CHR) +
0.1(BaA + BbF + BkF + IND) + BaP + DbA  (3)
1Ay NAP #1019 Naphthalene, ACY an8Qi 4
Acenaphthylene, ACE #1884 Acenaphthene
FLU 18819 Fluorene, PHE 118819 Phenanthrene,
FLA 318819 Fluoranthene, PYR YNNI Pyrene,
ANT #1188 9 Anthracene, BPER #1188 9
Benzo[g,h,ilperylene, CHR VERERK Chrysene,
BaA 111884 Benz[alanthracene, BbF Bung84
Benzo[blfluoranthene, BKF #1118 @ 9
Benzol[klfluoranthene, IND #yd 188 9
Indenol[1, 2, 3 - cdlpyrene, BaP #1181 4
Benzolalpyrene, DbA % 4 1 & @ ¢ Dibenz[a,h]
anthracene

2) MmsUszfivanudssvasmsiinlsauzise
Ann15uela

dA1Aduiwana1sietevu1Useiiiu
AU Beveenisiialsausissainnisuiela
(Inhalation cancer risk; ICR) #aa@%34588£L3an
70 U Tngaunisit 4 Jervunlagesrnsiing
?mnﬂé’aml,maw%’gam%ﬂ’] (U.S. EPA, 2005)

ICR = TEQ x IURgap (4)

IURss A1 MU28A27008 893101597874
IRERE mmLﬁawamwuﬁmimmL%qmﬂmq
(AmuaUseinad 70 U) Aualumisuiaves
wule(e)lwiu (BaP) (gnuiadiuns/lulasniu)

20 215E15E1550EVEILWY TN 20 adud 1

AimrAvaynauuanauinluainidgngrunanaiu
fufilsafiasdaviaigaslui 1 2565

Tngasdnisaungielan (WHO, 2000) tafvuas
IURBaP A1V U 8.7x107% gnu1Aniuns/
lulasniu Tngen ICR Aidmnals

fiftondn 10 uladn damidsaninnis
Suduiaineglusziuonsuls

fiAogsening 10510 vaneds fmandsg
NMITUANNEUILNANS

fiAmnndn 107 vaneds dannandesninnis
Fudurags
(Insian et al.,, 2022; Wiriya et al.,, 2013;
Thepnuan & Chantara, 2020)

dwsumaUszifiumnudssueaniduuzise
nnsmgladiuunsenguong T8nnsaunm,
ArauidsslunsnoliiAnuzisinasnyaedin
(Incremental Lifetime Cancer Risk; ILCR) 70 ¥
9nmssuduiaans PAHs finzegiueyniady
11901511813 LAgNA1TUIUENAINNG LB
famunsian 6 nau Usgnaudae Jeidin laun
naweny 1-<2 U naueny 2-<3 U naueny 3-<6 U
naueny 6-<11 U nawuengl1-<16 U uavivlvg
laun nqueiy 16-70 T AuIA1 ILCR 91N
aunsi 5

3
[CSF X %]x TEQXINhRXETXEFXED

ILC= x cf

. BWXAT

1aeu# CFS (Inhalation carcinogenic slope
factor) Ao duUszansAnudulunisneliin
uzi3e dewvindu 3.85 un./nn.Ju (Pongpiachan,
2016)

BW (Body Weight) Ain wivinsalagiade
= 1 [~
Hurgdu nn.

InhR (Inhalation Rate) Ae 8ms1n15%1819
Thedu av.y.saty

ET (Exposure Time) A 55811817 A d Ui
Tuedu sty

EF (Exposure Frequency) A9 A1NUATDINIT
(Y] YY) a 1 I [ =
SUdUNg Unuedu Junad

ED (Exposure Duration) A9 seegliaNdusa
= 1 I~ =
ey U
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AT (Averaging Time) A® 818 Y8R 8U83
Uszrnsnazlasumnuides duvadu 37l
(518a2L8AFINNTIN 1)

A7 ILCR 8g/581314 10 10° wanednilalny
doatemsidunzifeaannmsmela dillawnnnia
1.0x10° manefis danmidssnnnisivdudags
visoagluseiuilivaonsy

A15197 1 Asfiwesdmsuldussidiuanudsswainsiluuzisainnsmeladiuunsiengueny
(Kawichai & Bootdee, 2022; Tadsanaprasittipol et al., 2021)

, BW InhR ET EF ED AT
nauey " " » S
o (nn.) (AaU.4./71) (31./3) (FuA) @) (B21u9)
Jadn (1-15 V)
1-<29 11.4 5.4 24 350 1 1,460
2-<39% 13.8 8.9 24 350 1 1,460
3-<6 18.6 10.1 24 350 3 4,380
6-<114U 31.8 12.0 24 350 5 7,300
11-<16Y 56.8 15.2 24 350 5 7,300
YeE{lvigy (16-70 V)
16-70 ¥ 80 17.5 24 350 54 78,840
nsATIEdaya (Aedy 9.59+3.26 UAN./AU.Y.) AUEIFU e

myieszsideyarlulagldaffidmssaun
fun fosar Anade drnudosnuuinigiu ua
AATILUMIANUFUNUTTENT1IATUTUY D
AUNIANULAZAIUTUTUYDIATITNLBLEYTIY
finneduiulueyaiaduusazvuinlaeld

Pearson’s Correlation

NANSANE

AMudaduaynIAluLenIUIn

ATt U TNt 9 YR (PMyo) HAn
587719 36.86-126.87 uAN./aU.a. dAady
Winiu 84.28+27.32 UAN./aU.Y. LAgNUdRgIU
Anudtugsanioymaduwn 0.65-0.43 luasou
Youay 18.08 (AlaAy 15.20+4.51 uAn/au.l)
sosanndueuniaduruin 1.1-0.65 luaseou
Youay 14.83 (AlaAY 12.094.29 uAN./aUAL)
wavounAuug 2.1-1.1 luaseu Sevay 11.38

FUUNVUIABUN AR UANLVUIALTURUANENANY
Y9synAlL Usznousie Juneu idvui
10.0-2.1 lupsou duazidon Usgnausodui i
Y 2.1-0.43 luaseu uazduazidunuiniil
YUIENNTT 0.43 lunsou nudndiuvedu
weIuganiosay 49.41 (Aady 41.64+15.08
uan./au.u.) sevasundud uasifen Sovas
44.29 (Anad® 37.32+11.49 UAN./AUAL) UAY
duazideninn Fesay 6.30 (Alade 5.31+3.14
UAN./AUA.) FI915197 2

ALY U UYBIHUTIUNATUIA (PMo)
filfanauAdeTeufisusuainududugy
PM;o 9ndayaaniinsiadnd uveinsuaiuay
uaiiy annil 35t ﬁé}u'qagju%nmgiuéiwmﬁwi’ﬂ
Weslnd wullanuduiusiueg1elidudAgnig
affnszav 0.05 lnedarszduauduius
() Wiy 0.62 faguii 2
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A1519% 2 AULTURURdY LavdndiuveteunAluLiazILn

suraunnely AUNduY (1An./au.u.) dndau
(lunsou) Anads +  SD. gu|gm  fge (3ovaz)
10.0-9.0 8.30 + 3.22 13.82 3.66 9.85
9.0-5.8 842 = 313 14.80 4.15 10.00
5.8-4.7 721+ 332 11.61 2.82 8.63
4.7-33 879 + 381 14.85 1.23 10.43
3.3-2.1 885 = 353 14.56 3.07 10.50
2.1-11 9.59 + 3.26 15.13 4.60 11.38
1.1-0.65 12.49 + 4.29 18.12 3.64 14.83
0.65-0.43 1524 + 451 264.17 6.95 18.08
<0.43 531 + 3.14 11.17 1.68 6.30
Hunenu (10.0-2.1) 41.64 £ 1508 64.40  18.37 49.41
Huasiden (2.1-0.43) 3732 &£ 1149 5742  16.81 44.29
Fuazideaun (< 0.43) 531 + 3.4 11.17 1.68 6.30
HUs9U (PM;0) 84.28 + 2732 126.87  36.86 100.00
120
G
= § 100
G 2 = 0.3683x + 31.921
€< g0 | Y @ o .
E = _ngo T
@ = r=0.62 @) ® ’. [5)
S8 607 g e @
o Q-
=
ap € 40
2 5 ® ®
2 & 20 A
e 2
€ &
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Anududu PM,, 39nmsiiudaegne (uan./av.a.)

JUN 2 Anuduiusseninennududy PMyp 31nanniinsumiuauuaiyiuadandudy PMy 310013

UfBE YN AL LLENTIUIN

A uduaIswaa byad nazlsuafn
lalnsanfusuiinziusymaruusazvuin

ANULUTUYBIENTNLBLBYTI (tPAHS) 16 ¥iln
finziuoumedususia 9 vung 1A9g5Ening
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1.30-3.19 Yun./au.4. ARAUWINAY 2.14+0.51
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\n1gAvauAIAd uarldYngIdn Touay 51.06
sosasundul uneu Seeaz 40.70 uazdu
azldenunn Se8az 8.24 naua IRy waziile
NAITUNFAAIUAMUTUT UV DIAITNLOLD YT
AINVUINOUNIANY 9 VWA WUGeEALuaLNIAHU
U9 0.65-0.43 lunseu Sovaz 20.37 (ALade

0.44+0.15 uun./au.y.) sesasundusyniadu
um 1.1-0.65 lupsou Seway 18.21 (Auade
0.39+0.18 WUN./AU.AL.) WALBUNIATUIAKUIUA
2.1-1.1 lupseu $evay 13.35 (Aads 0.29+
0.11 wun./au.a.) AuaIfu femseit 3

A1919% 3 ANUTLTURAEARAIUYRIAN TR YTIN TN AUBUNAH UL E YW

AUTUTUEITNLDLDYTIN

YUNNBYNAL Y (UUN/au.L) dadu
(luasau) T s (Sowaz)
Anade +  SD. gegn Angn

10.0-9.0 0.15 + 005 0.26 0.10 7.15
9.0-5.8 0.17 +  0.06 0.29 0.10 8.18
5.8-4.7 0.17 + 0.05 0.24 0.07 7.78
4.7-3.3 0.17 + 0.05 0.23 0.07 791
3.3-2.1 0.19 + 005 0.29 0.12 9.08
2.1-11 0.29 + 0.11 0.45 0.15 13.35
1.1-0.65 0.39 + 018 0.86 0.16 18.21
0.65-0.43 0.44 + 015 0.65 0.26 20.37
<0.43 0.17 * 0.04 0.22 0.08 797
Huvenu (10.0-2.1) 0.87 + 0.19 1.22 0.46 40.70
Huaziden (2.1-0.43) .09 + 038 1.91 0.63 51.06
Auazidununn (<0.43) 0.18 * 0.04 0.22 0.08 8.24

Hu323 (PM;o) 214 + 051 3.19 1.30 100.00

AUFUNUS T21I19A UL TNTUYDIDYNA
du wazarududuvasansiitetersauiiniziv
aUNARULARZUUA

HANITILATIENNUTIAINNLT UT UVDIAT
WoLeysIw 16 wila AAnuduiusivanududy

vosfuluaunimd usIn (r=0.701) Huaziden
(r=0.606) JuiiTvurnoyna 3.3-2.1 lunsou
(r=0.638) waz waun 1.1-0.65 luasau
(r=0.606) o8 afltfaddyn1sadffisesy 0.05
Fansnadt 4
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M99 4 NAIATIVANUFURUTTENTANUTUTUVDIBUN A ULABZIUIN LaZAIUTNTUYDY
a15fileleYsIu 16 vllafinziveuniAluusazIwIn

vunaynadu (laasau) ATEAUANMNTUAUS (1) p-value
10.0-9.0 -0.093 0.762
9.0-5.8 0.043 0.890
5.8-4.7 0.246 0.418
4.7-33 0.479 0.097
33-2.1 0.638* 0.019
2.1-1.1 0.447 0.126
1.1-0.65 0.606* 0.028
0.65-0.43 0.506 0.078
<0.43 0.499 0.083
Humenu (10.0-2.1) 0.423 0.150
Fuaglden (2.1-0.43) 0.606* 0.028
Fuazidenunn (<0.43) 0.499 0.083
R13I3 (PMyo) 0.701* 0.008

* p-value<0.05

msuszifiuanudesdaguniwainnisiy
w3 Imela

ArAuduiiwannssudulaansieous iy
(TEQ) Tuayanadusau (PMso) fAtadowvinfu
0.83+0.20 UuN./au.u. wuA1 TEQ galuru
aviduadifvuiadnnin 2.1 luaseu Tneny
ﬂ'wqqqmiuaqmﬂt{wmm 0.65-0.43 luAsau
(AN1@8 8 0.14+0.04 UuN./av.al.) e?quuqaﬂ’j'l
PUMAYUIABY 1.1-2.0 17 (flevhAn TEQ 11
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n131181a (ICR) naenv358egLIatany 70 U
oA a W 5 oA
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o ' I I | @
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A151991 5 ARAsANUTUNYYRIENTIeLeYIIN (TEQ) LATARAIAIULAEIYDINISANNLLSI9INANT

ygla (ICR)
YUINBYNIAEY TEQ (ng/m’) ICR
(hlﬂi'é)‘u) F’]"]LQ?{EJ + S.D. FhLQ?lIFJ + S.D. nsulana

10.0-9.0 0.07 + 0.02 6.40X10° + 1.51 X10° LEEIAN
9.0-5.8 0.08 + 0.03 7.12X10° + 2.32X10° LEEIAN
5.8-4.7 008 «+ 0.02 6.61X10° + 1.67X10° LEEIAN
4.7-3.3 0.08 + 0.02 6.66X10° + 1.57X10° LEEIAN
3.3-2.1 0.08 «+ 0.02 7.36X10° + 1.31X10° LEEIAN
2.1-11 011 «+ 0.04 9.16X10° + 3.05X10° LEEIAN
1.1-0.65 013 + 0.05 1.14X10° + 4.64X10°  @gsuunang
0.65-0.43 0.14 =+ 0.04 1.18X10°  + 3.69X10°  dwaU unang
<0.43 0.07 =+ 0.02 6.50X10° + 1.63 X10° ERENGR

HU3U (PM;0) 083 + 020 7.19X10°  + 1.75X10°  \@esunans

devihnsusziumandessioniafuuziie
nnsmelanaend1983n (ILCR) Tusunimduy
59U (PMio) 974unaungude wulin A1 ILCR
Tunguiewin (1-15 U) TAegszning 2.8x10°-
9.2x10° (10 5.6x10-6+1.6x10-6) uazeflua)
(16-70 T) finegszming 2.5x10°-5.6x10° (de
4.2x107°+1.0x107°) A1 ILCR dA188 581319
10°-10* wansirflimnudsssonaiduuziisann
msmela nauieidniiaudesionaduugiss

nnsmelageaninaudestng 1-2 i o
WA ILCR MUYLIABUAAK Y NUINBYNTA
duruadnagianudssdenaiuupieninnis
melauinniteuniad uvuialvg wue ILCR
geanluaunind uvuin 0.65-0.43 luasou
sosasundu 1.1-0.65 luaseu waz 2.1-1.1
luasounuandu alutoidnuagToslng
waziBondsgui 3
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0 2565 fAR1NT191UATBY04 Insian et al.
(2022) fidnwnlud 2562 o1aLdesannuTuam
panufouluiiufinasusemadioudu waz
Usingnisalieulavesndeonmaluusiazl Yoy
nnsugAdeninewudn 9 2562 1udd
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2565 Usingnisalieuleag luaniizarign
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(Wang et al., 2018)
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ABSTRACT

Fresh produces from farms in Thailand still have been found many types of worm infestation
in many places. The purposes of this research were to survey parasitic contaminations in fresh
vegetables sold in open markets, Mueang Loei District, Loei Province, and to examine of washing
methods to reduce parasitic contamination in fresh vegetables. The samples included 96 fresh
vegetables selected from 8 types of fresh vegetables comprising peppermint, Thai basil, celery, celery
root, spring onion, coriander, coriander root and lettuce. The detection of parasites was performed
via the sedimentation technique. Analyses of the data performed descriptive statistics and
comparisons between washing methods use One-way ANOVA test. The results showed that the
overall rate of fresh vegetables with parasitic contamination was 64.58%. Fresh vegetables had high
levels of contamination in three kinds of produce such as Thai basil, peppermint, and lettuce were
100%, 100%, and 66.67%, respectively. The most predominant parasite was Ascaris spp. egg (59.38%),
followed by Taenia spp. eggs (8.33%) and Strongyloides stercoralis larvae (6.25%), nematode larvae
(5.21%), and hookworm eggs (1.04%). The five washing methods could reduce parasitic
contaminations when compared with the unwashed group. Washing the vegetables with the following
solutions such as water, vinegar, baking soda, salted water, and washing liquid could reduce the
parasite contamination with statistically significant differences when compared to the washing with
water and unwashed groups (p<0.05). Therefore, concerned health units should create public health

media to educate people on parasitic contamination prevention in fresh vegetables and suggest that

people should wash vegetables for clean before consumption.

Key words: Parasitic contamination, Washing procedures, Fresh vegetables, Open markets
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ABSTRACT

The purpose of this descriptive study was to examine relationships between e-sports playing
behaviors and their impacts, as well as the behaviors and impacts of e-sports engagement, among
high school students attended a school in Suphanburi Province. A self-administered questionnaire
was handed to collect data from 190 student samples retrieved from a stratified sampling. The data
analysis implied descriptive statistics and Pearson's correlation coefficient. The study's findings
revealed that 59.00% of the samples were females, with an average age of 16.74 years (S.D.=0.90).
Furthermore, a significant portion of 41.60 % reported engaging in e-sports activities 1-2 days each
week. Engaged in electronic sports being played from 18:01 to 24:00 hours, accounting for 43.90 % of
the time. Most of the gaming activity, 63.60 %, took place at home, while 52.00 % of the time had
spent playing with friends. They preferred MOBA games, which accounted for 26.80 % of their favorite
e-sports, closely followed by Battle Royal games, which made up to 26.60 %. Overall e-sports playing
behavior is at a moderate level. The average score was 2.71 points (5.D0.=0.94). It was found that the
sample spent their free time playing e-sports at a high level (X =4.51; S.D.=0.80). Health was an aspect
that had most significantly affected (X =2.95, S.D.=0.98). A positive relationship was identified between
engagement in e-sports and the impacts of e-sports on behaviors of high school students in
Suphanburi Province rendered a statistically significant relationship at a high level, with a correlation
coefficient of (r=0.876, p<0.01). These findings can serve as a framework for schools and parents to

surveillance students’ e-sport addiction behavior to alleviate long-term effects of engaging in e-sports.

Key words: High school students, Effects, Behavior, E-sports
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ABSTRACT

Alcohol consumption remains pressing public health and social concern, particularly among
students where it frequently contributes to injury, illness, and fatalities. This cross-sectional
descriptive study aimed to examine the knowledge, attitudes, and alcohol-drinking behaviors among
students, and to identify factors associated with alcohol-drinking behaviors at a University in
Northern Thailand. Using a simple random sampling technique, 388 students aged 18 and above
were selected as respondents who filled up with a self-administered questionnaire between June
and July 2023. Data analyses referred to using descriptive statistics, chi-square test, and Spearman's
rank correlation coefficient assessment. The study revealed a high level of knowledge (99.2%)
regarding alcohol consumption among the students. However, attitudes toward alcohol were
predominantly moderate (79.9%), and the majority exhibited low levels of alcohol consumption
behavior (85.6%). Obviously, the alcohol consumption behaviors had significant correlations with
gender, age, and education (p<0.05). Additionally, the alcohol consumption behaviors also found as
a positive correlation to attitude levels among the students (r=0.262, p=0.000). The findings
underscore the importance of universities in promoting knowledge and fostering positive attitudes
toward alcohol drinking among students to mitigate risky behaviors. Efforts aimed at enhancing

awareness and promoting responsible drinking practices are crucial in addressing this persistent

public health issue.

Key words: Behavior, Alcohol consumption, Attitude of students
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ABSTRACT

This cross-sectional analytical study aimed to examine physical fitness testing (PFT) and factors
related to body mass index (BMI) among Public Health students majoring in Community Public Health
at a Health College, Ubon Ratchathani Province. A total of 81 samples from 1st to 4th year
undergraduate students were randomly collected by a simple random sampling method. The online
questionnaires were collected between December 2022 and January 2023. Data were analyzed by
using inferential statistic, namely multiple logistic regression analysis. The results of the sit-and-reach
(flexibility) test showed that significant numbers of both men (18.2%) and women (14.3%) had scored
below standard, while men achieved a great ability to perform back scratch test with both right (18.2%)
and left hands (36.7%) compared to women (right hand: 8.6%, left hand: 26.7%). In the context of a
3-minute step-up and step-down test, during which heart rate was measured in beats per minute,
females age ranged 18-29 years exhibited substandard performance at 17.1%, falling below the
established standards. Factors related to body mass index were occupation (AOR=1.55, 95% Cl=1.03-
21.58), personal monthly income (AOR=1.15, 95%CI=1.06-9.5) and exercise (AOR=1.87, 95%Cl=1.22-
34.51). Based on the findings, it is recommended that educational institutions should provide exercise

facilities that are conducive to students, thus affording them conveniently access to physical fitness

opportunities and enabling them to adequately manage their own health and well-being.

Key words: Physical fitness testing, Body mass index, Exercise behavior
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TB: Development of Prevention and Control Pulmonary

Tuberculosis Process in Prisons

ABSTRACT

A retrospective analytic study without concurrent controls aimed to develop a screening
and diagnosis process for tuberculosis (TB) patients in prisons, to determine the appropriate time
interval for TB screening of “long-term” inmates, and to study the effectiveness of an Al-based
system in screening for TB. The sample group consisted of 22,000 long-term captives from 14 prisons
in the Region 4 Health Provider. Collection of data carried out from November 1, 2021 through
March 31, 2022. The screening process conducted finding cases in the time every 3, 6, and 12
months using digital X-ray systems, and for those with abnormal lung tissues to be tested for TB
using the GeneXpert MTB/RIF or RT-PCR method. Analyses of the data by using the Mann-Whitney
U test needed to compare the image scores of inmates with TB to those without TB. The study
found that all the long-term inmates were screened for TB, and the prevalence of TB in the 3 and
6-month screenings was 0.62% and 0.63% respectively, which was higher than the 12-month
screening. Prisons with screening systems did not find any long-term inmates had TB, and the Al-
based system was able to significantly distinguish TB patients from non-TB patients. Furthermore,
56.1% of TB patients experienced delayed treatment. The Al-based system can screen for TB in
prisons faster than former methods, and it is recommended that prisons installing an Al-based X-
ray system to screen long-term prisoners every 3 or 6 months is able to reduce the spread of TB

and to prepare the lab for an increase in the amount of sputum tests.

Keywords: Pulmonary Tuberculosis, Prison, Chest X-ray, Artificial intellisence
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ABSTRACT

This descriptive study aims to compare tuberculosis (TB) control performance before and after
the COVID-19 outbreak, focusing on proactive screening and laboratory testing. Secondary data were
collected from the TB reporting program in Thailand for TB patients registered in 2019 (333 cases) and
2022 (234 cases). The study also examined the work practices of personnel involved in TB management
during the COVID-19 outbreak. Data were analyzed using frequencies, percentages, and chi-square test
to compare TB control performance before and after the outbreak (year 2019 vs. 2022). The study
found that proactive screening using chest X-rays in high-risk groups decreased from 72.27% to 55.78%.
TB registration for all patient types decreased from 11.41% to 7.18%. Sputum examination at the end
of TB treatment decreased from 66.07% to 47.86%. During the COVID-19 outbreak, personnel involved
in TB management predominantly engaged in screening, searching, and following up with patients at
45.95%. Receiving regular support in terms of materials, equipment, and budget accounted for 47.22%.
Service delivery adaptation included reducing the number of service recipients, shortening service
hours, and minimizing group activities, which led to a decrease in TB control performance in post-
COVID-19 outbreak. This was a negative effect especially in proactive screening for TB patients, resulting
in delayed diagnosis and treatment, and finally affecting TB transmission. Therefore, it is crucial to
properly design TB services during public health emergencies to maintain all aspects of TB care

comprehensively.

Key words: Tuberculosis, Coronavirus disease 2019, Proactive screen
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ABSTRACT

A retrospective observational study aimed to analyze the distribution of dengue serotypes
for disease surveillance in the upper southern region of Thailand, encompassing five provinces:
Nakhon Si Thammarat, Surat Thani, Krabi, Phang Nga, and Phuket. Real-Time RT-PCR method was
a process used to analyze the data collected from a total of 2,421 samples tested during the
period from 2014 to 2021. Results revealed that 1,220 samples tested were positive, accounted
for 50.39% of the total. The highest prevalent rate of dengue serotype was DEN-1 comprising 492
cases (40.32%), accompanied by DEN-2 370 cases (30.33%), DEN-4 304 cases (24.92%), and DEN-3
54 cases (4.43%). When analyzed regarding provinces, DEN-1 was the predominant serotype across
the five provinces. Likewise, when analyzed the changes of dengue serotype, it was found that
dengue serotype had cyclically changed every two or three years. The months with the highest
dengue virus detection rates were in June and July. The outbreak in 2018 had a similar proportion
of DEN-2 and DEN-1 at 50% and 439%, respectively. The findings of this study can be utilized to

assess the risk at a provincial level and contribute to the prevention and control of the disease in

the future.

Key words: Serotypes, Dengue Virus, Distribution, Dengue hemorrhagic fever
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Using R Programming to Conduct a Multivariate Meta-analysis
with Dental Data: A Tutorial

ABSTRACT

This manuscript presented as a guide on utilizing R program for conducting a multivariate
meta-analysis (MMA) of dental data. R software has been extensively employed for meta-analysis tasks,
and specific packages like metaSEM extend its capabilities to analyze MMA in health-related contexts
and beyond. However, newcomers to both R and MMA might encounter challenges, given the complex
nature of these analyses. Moreover, our literature review revealed a scarcity of learning resources
focused on employing R for MMA, indicating a significant gap in the literature. To address this gap, we
developed this tutorial paper to provide a comprehensive overview of utilizing R for MMA. The primary
R package highlighted in this paper was metaSEM, chosen for its robust learning resources tailored for
newcomers. While other packages were also utilized throughout the paper, they would be introduced
as needed. Our aim with this paper had twofold: firstly, to bridge the practice gap by demonstrating
how R could be effectively used for MMA in dental research; and secondly, to empower newcomers
to R and MMA to apply these techniques in their own research endeavors. Through an illustrative
example presented herein, we showcased the full capabilities of R in conducting MMA. Ultimately,
we hope that this tutorial equips newcomers with the necessary skills to apply MMA techniques using R,
not only in dental research but also in broader research contexts. An R file used for conducting MMA

in this tutorial paper is available on the Open Science Framework (OSF), allowing learners to replicate

the MMA results presented in this paper.

Key words: Dental data, Meta-analysis, Periodontal disease, R, Treatment group

Introduction

This paper introduces how to use R to
conduct a multivariate meta-analysis in a
dental context. R software is accepted
worldwide and free. In addition, R is widely
(MA).
However, newcomers to R may still find it

used to conduct meta-analysis

challenging to use the R software. Likewise,
meta-analysis is not an easy subject to grasp
because MA is a topic of advanced statistics.
In addition, Multivariate Meta-Analysis (MMA)
is more sophisticated than the general MA
topic. Furthermore, graduate courses offering
MA are probably limited around the world.
As a result, the number of researchers familiar
with MA is also limited. However, the number
of research using MA has been growing (Shin,
2017). Many Thai researchers are still not

familiar with using R to conduct MMA because
we do not come across Thai researchers
conducting MMA using R. This can be viewed
as problematic. Thus, there is a need for more
learning resources (e.g., a tutorial paper)
covering Multivariate Meta-Analysis (MMA)
using R. But the learning resources are still
limited. This can be viewed as a literature gap.

Thus, this paper attempts to fill such a gap.
We hope that newcomers will apply what
they learn from this paper to their research
and publication in the context of dental
research and beyond. This article aims to
demonstrate how to use R to conduct
Multivariate Meta-Analyses using health data.
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Categories of meta-analyses

Based on our literature review, we came
across categories of meta-analysis. These
categories are captured in Figurel, which
classified meta-analysis into six categories.

The first category is called a univariate
meta-analysis. This is a traditional meta-
analysis, dealing with one treatment and one
outcome (pooled effect size).

The second category is called multivariate-
meta-analysis. This category of meta-analysis
deals with one treatment but multiple
outcomes (pooled effect sizes). This paper is
in line with this category.

The third category is called a network
This with

multiple treatments and outcomes.

meta-analysis. category deals

The fourth category is called multilevel
meta-analysis. This category integrates the
concept of multilevel statistics with a meta-

analysis.

Network
meta-analysis

Univariate Multivariate

meta-analysis meta-analysis

unAMNFaUNSIEIU

The fifth category is called structural
equation meta-analysis (MASEM) combining the
concept of SEM into a meta-analysis.

Finally, the last category is called Bayesian
meta-analysis. This category adopts Bayesian
calculation  methods
method).

In summary, these different categories of

(not the Frequentist

meta-analyses require different calculation
methods, interpretations, and reporting.
A good introductory work on meta-analysis is
called “How to Review and Assess a

Systematic  Review and  Meta-analysis

article”: a methodological study (Myung,
2023). Figure 1 draws upon the work of
Savatsomboon et al. (2024). There may be

other rival categorizations of meta-analysis.

Structural Bayesian

Multilevel MA

equation MA N

Figure 1 Categories of meta-analysis (Savatsomboon et al., 2024)
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Univariate vs. multivariate meta-analyses

This paper places a focus on MMA. The MMA
can be viewed as an extension of a Univariate
Meta-Analysis. Thus, the distinction between
Univariate Meta-Analysis vs. Multivariate Meta-
Analysis must be drawn before we proceed
any further. Based on Figure 2, the Univariate
Meta-Analysis (UMA) includes multiple (six)
studies but using the same treatment (X) and
each study measures the same outcome
(effect size, YY). The YY effect sizes can be
obtained from, for example, the mean
differences between the YY effect sizes of
their experiment group vs. the control group.
On the other hand, MMA also includes
multiple (six) studies using the same
treatment (2); but, each study measures at

least two outcomes (PD (pocket depth)

and AL (attachment level) effect sizes).
Likewise, the effect sizes of PD and AL can be
obtained from, for example, the mean
differences (effect sizes) of their respective
experimental groups vs. control groups.

N short, UMA is
/combining the effect sizes (YYs) of the six

interested in  pooling

studies into one effect size in a (Univariate)
Meta-Analysis study (see Figure 2). Thus, the
research question for UMA becomes, is the
pooled/combined effect size of YYs statistically
significant? However, the MMA is interested in
pooling/combining the effect sizes of the two
outcomes (pooled/combined effect sizes of PD
and AL) of the six studies in a (Multivariate) Meta-
Analysis study (see Figure 2). Thus, the research
question for MMA is, are the pooled/combined
effect sizes of PD and AL significant?

Study | Treatment | Effect size Study | Treatment | Effectsize | Effectsize
1 X YY 1 Z PD AL
2 X YY 2 Z PD AL
3 X YY 3 Z PD AL
4 X YY 4 Z PD AL
5 X YY 5 Z PD AL
6 X YY 6 Z PD AL

Univariate Meta-Analysis (UMA)

Multivariate Meta-Analysis (MMA)

Figure 2 The difference between univariate meta-analysis vs. multivariate meta-analysis

(PD = pocket dept, AL = attachment level)

In basic terms, pocket depth measures the
distance between the gum and the teeth (see
Figure 3). The left side represents the healthy

gum because no gap between the gum and

the teeth. On the other hand, the right side
represents the diseased gum because there is
a gap between the gum and the teeth. This

gap is usually measured in millimeters.
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Figure 3 Pocket depth (PD) and attachment level (AL) (Ujdreams, n.d.)

Attachment level (AL) is measured by how
much your gum is attached to your teeth.
Based on Figure 3, the attachment level is
higher on the left side of the Figure because
the gum is more attached to the left side of
the teeth. On the other hand, the
attachment level is lower on the right side of
the Figure because the gum is less attached
to the right side of the teeth. Thus, the
measurement values of PDs and ALs are in

the opposite direction

PICO, systematic review, and PRISMA in
research practice

PICO stands for participants (P), intervention
(1), control (C), and outcome (O). Let's apply it to
the example of this paper. Participants (P) include
patients with medium-severity periodontal (gum)
disease who had undergone surgery and
participated in this study one year after treatment.
The intervention (I) (treatment) is surgery.
The control group (C) includes patients with
medium-severity periodontal disease who
had not and

undergone  surgery

participated in this study one year after
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treatment. The outcome (O) is the research
question: Are the improvements (pooled/combined
effect sizes) of PD (pocket depth) and AL
(attachment level) statistically significant (while
accounting for the correlation between PD and
AL)?

Next, a systematic review can be viewed
as a prerequisite for a meta-analysis. Overall,
a systematic review is a search strategy to
obtain necessary studies that would help
answer the two research questions of the
meta-analysis study identified in the PICO
session earlier. Thus, readers are recommended
to study systematic reviews further on their own
at other existing learning resources. Finally,
PRISMA clearly explains the procedures of
inclusions and exclusions of studies to be
included in a meta-analysis study at hand in
detail. This is usually presented in a diagrammatic
form. In short, researchers need to execute
PICO, systematic review, and PRISMA before

moving on to a (Multivariate) Meta-analysis.
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Conceptual framework and hypothesis
development

It is not usual to explicitly present a
conceptual framework and hypothesis
development in a meta-analysis study.
However, this paper covers these two

important topics for clarity purposes. First, the

Treatment

:.--- N

conceptual framework includes three items
(see Figure 3). The first item is treatment. In
MMA, there is only one treatment (surgery)
in an MMA study. The second item is the
outcome (the pooled/combined effect size
of PDs). The third

pooled/combined effect size of ALs).

is the outcome (the

Outcomes (effect sizes)

H1

Figure 4 Multivariate meta-analysis conceptual framework and hypotheses

For hypothesis development, two basic
hypotheses can be proposed. The first
(H1) is that the

pooled/combined effect size of PDs is

research  hypothesis

significant. Likewise, the second research
hypothesis (H2) is that the pooled/combined
effect size of ALs is significant. Again, the PD
and AL are assumed to be correlated
because they are the two outcomes

measured from the same treatment (surgery).

The dataset

The dataset can be traced back to two
papers. The first paper is called Meta-Analysis
of surgical versus non-surgical methods of
treatment for periodontal disease (Antczak-
Bouckoms et al., 1993). This paper offers a
dataset in raw score (mean differences) forms.
The second paper is called Meta-analysis of
regression with

multiple outcomes using

random effects (Berkey et al., 1998). The
second paper offers a dataset in (calculated)
effect size forms. In fact, the second paper
draws upon the first paper. Our paper draws
upon the second paper because the R
(software) package (called metaSEM) (Cheung,
2015) used in this paper requires effect sizes
and related statistics as input data into the
metaSEM package.
Based on Table 1,
The first column

there are seven
(Trial

number). The second column is Year (of

columns. is Trial
publication of that particular trial). The third
column is n (Sample size). The fourth column
is PD (millimeters (mm)). The PD values are
not in favor of the experiment group at the
time of the surgery. This is why the value of
PD are positive for the experiment group due
to wider PD values. The fifth column is AL.

The values of this column are negative
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because the values of AL are improving in
favor of the experiment group after surgery
(see Figure 3). The sixth and seventh columns
are under variances which include three (not
four due to redundancy) important variance-
related statistics, including the sample
variance of PD 0.0075, and 0.0077 for AL, and
the covariance between PD and AL 0.0030,
the remaining 0.0030 is redundant (see Table 1).
In summary, Si includes the values of the
sample variance of PD and AL, and the
covariance of PD and AL. For a given trial, we
would obtain the improvement in PD and AL,
the sample variance of PD and AL, and the
sample variance of PD and AL.

For the dataset availability, this dataset is
a built-in dataset that comes with the

metaSEM package and is publicly available.

unaudaunslden

The dataset includes data from two groups,
surgical (S) and non-surgical groups (NS) for a
medium-severity periodontal disease. The
data were collected one year after treatment.
Thus, S can be viewed as the experimental
group and NS can be viewed as the control
group. The same dataset is also publicly
available in other R packages, for example,
Multivariate and Univariate Meta-Analysis;
mvmeta (Gasparrini et al., 2012), and Meta-
Analysis Package for R; metafor (Viechtbauer,
2010)

encourage users who would like to learn from

packages. However, we strongly
our paper to use the dataset from the
metaSEM package because we use this
package as the main package to conduct our

MMA in this paper.

Table 1 The dataset with PD and AL mean differences

Improvement in Si
Trial Year n
PD AL PD AL
1 1983 14 +0.47 -0.32 0.0075 0.0030
0.0030 0.0077
2 1982 15 +0.20 -0.60 0.0057 0.0009
0.0009 0.0008
3 1979 78 +0.40 -0.12 0.0021 0.0007
0.0007 0.0014
il 1987 89 +0.26 -0.31 0.0029 0.0009
0.0009 0.0015
5 1988 16 +0.56 -0.39 0.0148 0.0072
0.0072 0.0304

114 sansasisasavaiuun U9 20 adui 1



Using R Programming to Conduct a Multivariate Meta-analysis
with Dental Data: A Tutorial

Required R packages for MMA

First, the R base (R Core Team, 2021) needs
to be installed. Second, RStudio (RStudio
Team, 2020)
recommended. Third, the metaSEM package

is optional, but strongly

needs to be installed. Finally, the metafor
package needs to be installed. We chose the
metaSEM package because the package
provides abundant information on how to
conduct MMA.

Bringing the data into R

There are ways that input data can be
brought into R for further MMA analyses.
First, raw data (e.g. raw means) can be brought
into R. Second, required pre-calculated effect
sizes and related statistics can be brought into
R. However, users need to check their target
meta-analysis R packages to see whether the
package can take raw data as input data, or if
the target R package requires (pre-calculated)
effect sizes and related statistics. Let’s take
the example data employed in this paper. The
metaSEM is the main package used in this
paper. This package requires the effect sizes of
PD and AL, the sample variances (var) of PD
and AL, and the covariances of PD and AL.
Thus, the
precalculated effect sizes and related statistics.
This is

requirements of the metaSEM package.

information  needed  requires

consistent  with the input data

Finally, we strongly recommend that the
data file should be prepared using Excel and
instruct R to read the data from the data file
(Excel), located on Drive D, for example (see

Figure 6).

R codes for conducting MMA using the
metaSEM package

Figure 5 captures R codes for conducting
MMA, including text and graphical outputs.
Line 1 instructs R to install a package called
metaSEM. Line 2 the package metaSEM to be
in use. Line 3 specifies the dataset (called
Berkey98) to be in use. Line 4 looks at the
Berkey dataset. Line 5, is intentionally left
blank.

Line 6 is the comment line (no R action has
taken place here). Line 7 runs MMA, analyzing
two pooled-effect-size outcomes (PD and AL).
In addition, the sample variances of PD and AL
are required, also the covariance of PD and AL.
The dataset used is Berkey98. Line 8 provides
the required MMA text outputs. Line 9 s
intentionally left blank

Line 10 is a comment line. Line 11 installs
the metafor package. Line 12 puts the
metafor package to use. Line 13 is intentionally
left blank

Line 14 is a comment line. Line 15 plots a
multivariate meta-analysis. Line 16 is intentionally
left blank

Line 17 is a comment line. Line 18 provides a
forest for PD. Line 19 provides a title for the PD
forest plot. Line 20 is intentionally left blank

Line 21 is a comment line. Line 22 runs a
forest plot for AL. Finally, Line 23 provides a
title of AL.
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Install. packages ("metasEM™)
Tibrary(metasem)
data(Berkey9s)

Berkey9s

data=Berkey9s)
summary (ml

# Load the 1ibrar¥
Install. packages ("metasEM™)
Tibrary(metafor)

e e el L e LR
W kRO

axis.Tlabel=c("PD", "AL"))

# Multivariate meta-analysis, (ML estimation method)
ml <- metal(y=chbind(PD, aAL), v=cbind(var_PD, cov_PD_AL, var_AL),

for forest plots

# Create extra panels for the forest plots
plot(ml, diag.panel=TRUE, main="Multivariate meta-analysis",

16

17 # Forest plot for PD

18 forest( rmalyi=PD, vi=var_PD, data=Berkey98) )
19 title("Forest plot of PD")

20

21 # Forest plot for aL

22 forest( rma(yi=AL, vi=var_aL, data=Berkey98) )
23 title("Forest plot of aL")

Figure 5 R codes for executing

Dataset storing in Excel and displaying in R

The dataset is publicly available in R
packages, for example, metaSEM, mvmeta,
and metafor packages. There are eight
columns in the dataset. The first column is
the trial number. There 5 trials in the dataset.
The second column is the publication year.
The years range from 1979 to 1988. The third
column is the number of patients in
individual trials. The fourth column contains

the effect sizes of PD (pocket depth, patient

required text and graphical outputs

Berkey98

A B C D|E F G H

trial pub_year no_of patiens PD AL var_PD cov_PD_AL var AL

“ trial

improvements (mm)). The fifth column contains
the effect sizes of AL (attachment level,
The sixth

column contains the sampling variance of PD.

patient improvements  (mm)).

The seventh column contains the sampling
covariance between PD and AL. Finally, the
eighth column contains the sampling variance
of AL. If users would like to use Excel as a

data input file, they need to type the data as
presented in Figure 6.

=7 Filter

pub_year no_of_patients PD AL var_PD cov_PD_AL var_AL

1 1983

Dataset storing in Excel

14 0.47 -0.32 0.0075 0.0030 0.0077 1983 047 0.3 0.0073

1

2 1 1

il 2 1982 15 0.20 -0.60 0.0057  0.0009 0.0008 2 2 1982 1= 020 060 00057
4| 3 1979 78 0.40 -0.12 0.0021  0.0007 0.0014 3 3 1979 IS 040 012 0.0021
il 4 1987 89 0.26 -0.31 0.0029 0.0009 0.0015 e 4 1es7 & 0.26 031 0.0029
6| 3 1988 16 0.56 -0.33 0.0148  0.0072 0.0304 2 5 1988 18 0.58 039 0.0143

Dataset displaying in R

Figure 6 The dataset is stored in Excel and displayed in R
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Results of hypothesis testing and multivariate
meta-analysis

Two research hypotheses are proposed
(see Figure 3) The results of hypothesis testing
are summarized as follows:

Hypothesis 1: The pooled effect size of PD
is statistically significant. (Supported, p<0.05).

Hypothesis 2: The pooled effect size of AL
is statistically significant. (Supported, p < 0.05).

The text outputs of the MMA are based on

the multivariate random-effects model and

are captured in Figure 7. The pooled effect
sizes with their 95% Wald Cis based on the
random-effects model for PD and AL are
0.3448 (0.2397, 0.4500), and -0.3379 (-0.4972,
-0.1787), respectively. The Q statistic (df = 8)
is 128.2267, (p = 0.0000). The 12 based on the
Q statistic for PD and AL are 0.6021 and 0.9250,
respectively. Thus, the research hypotheses
are accepted. Both, the pooled effect sizes of
PD and AL are significant (p<0.05).

call:
data = Berkey98)
Coefficients:

Estimate
0. 3448392

std. Error

Interceptl 0.0536312

o

InterceptZ -0.3379381

o

Degrees of freedom of t
P value of the @ statistic: 0

Mumber of studies (or clusters): 5
Number of observed statistics: 10
Mumber of estimated parameters: 5
Degrees of freedom: 5

-2 log 1ikelihood: -11.68131
OpenMx statusl: O ("0" or "1":
other values may indicate problems.)

metaly = cbind(PD, AL), v = cbhind(var_FD, cov_PD_AL, var_AL)},
95% confidence intervals: z statistic approximation (robust=FALSE)

0.2397239
0.0812479 -0.4971812 -0.1786951 -4.1593 3.192e-05

TauZ_1_1 0.0070020 0.0090497 -0.0107351 0.0247391 0.7737 0.4391
TauZ_2_1 0.0094607 0.0099698 -0.0100797 0.0290010 0.9489 0.3427
Tau_2_2 0.0261445 0.0177409 -0.0086270 0.0609161 1.4737 0.1406
Signif. codes: O “#***' 0,001 °“*%* Q.01 “*' 0.05 *." 0.1 " ° 1

Q statistic on the homcEEHEity of effect sizes: 128.2267
e Q statistic: 8

Heterogeneity indices (based on the estimated TauZ):

Estimate
Interceptl: 12 (g statistic) 0.6021
Intercept2: I2 (Q statistic) 0.9250

The optimization is considered fine.

Thound ubound z wvalue

0.4499544

Pri=lzl)
6.4298 1.278e-10

Figure 7 Results of multivariate meta-analysis
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Heterogeneity, text outputs

Please note that the heterogeneity values
are quite high for both PD and AL. Dealing
with heterogeneity is beyond the scope of
this  paper. the
heterogeneities of PD (0.6021) and AL (0.9250).

These results are based on the multivariate

Based on Figure 7,

random-effects model. However, users can
also run the MMA using the multivariate fixed-
effects model. They have to make that choice.
The rationale for choosing a random- or fixed-
effects model needs to be provided. Usually,

the random-effects model is employed.

Plots of multivariate effect sizes and
correlations among the random effects
This section provides explanations on two
main topics: plots of multivariate effect sizes
and correlation among the random effects.
Let’s start with plots of multivariate effect sizes.
Ficure 8 is generated by part of the R codes
presented in Figure 5, starting from Line 10.
Based on Figure 8, there are three graphical
outputs. The first graphical output is the
forest plot of PD. Here, the pooled effect size
is in favor of the experiment group because
the effect-size values of PD are positive (see
Figure 8). The second output is the forest plot
of AL. The pooled effect size is in favor of the
control group because the effect-size values
of AL are negative (see Figure 8). Finally, the
third output presents the multivariate effect
sizes (PD and AL). This is the most crucial plot
in Figure 9. We capture Cheung’s explanations of
Figure 9 in verbatim below. He is the author of

the metaSEM package.

118 sansanssaavaIuun UN 20 adui 1
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Cheung explains that

If a multivariate meta-analysis is conducted,
pairwise plots on the pooled effect sizes and
their confidence ellipses can be obtained via
the plot() function. This plot is a multivariate
generalization of the forest plot in the
univariate meta-analysis. By default, 95%
confidence intervals on the average effect
sizes and confidence ellipses on the random
effects are plotted. Figure 9 shows the
average effect sizes of the Berkey98 example.
The black dots and the black dashed ellipses
are the observed effect sizes and their 95%
confidence ellipses in the primary studies.
The blue square is the estimated average
population effect sizes, while the red ellipse
is the 95% confidence ellipse of estimated
population average effect sizes. This is a
multivariate generalization of the average
effect size and its 95% confidence interval in
the univariate meta-analysis. The green
ellipse is the 95% confidence ellipse of the
random effects. Ninety-five percent of the
studies with average population effect sizes
fall inside this confidence ellipse in the long
run.9 (p. 21)

However, we find that the explanation
above is too technical. Thus, we recommend
that readers further consult his work called
metaSEM: An R Package for Meta-Analysis
using Structural Equation Modeling on how to
interpret the graphical outputs of Figure 7 in
full (Cheung, 2024).
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Forest plot of PD

Multivariate meta-analysis

Forest plot of AL

00

02

Study 1 e
Study 2
Study 3
Study 4

Study 5

0.47[0.30, 0.64]
0.20 [0.05, 0.35]
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Figure 8 Forest plots of PD and AL, and multivariate meta-analysis

Thus,

explanation.

we provide complementary
It that

a multivariate meta-analysis, the multiple

a
is assumed in
outcomes (effect sizes) are assumed to be
correlated (Hattle et al., 2022). The outcomes
in our examples are PD and AL. We think that
the correlations among the random effects (PD

and AL) could be used to complement

ellipses (see Figure 7). Figures 8 and 9 appear
to be the same, but they are not. Based on
the text output, the correlation among the
random effects (PD and AL) is quite high
(0.6692). A set of R codes is needed to
generate the required text output and
graphical output (see Figure 9). This makes

sense because the multivariate outcomes

previous explanations. We may also visualize from the multivariate meta-analysis are
these correlations using the confidence assumed to be correlated.
o |
Lo ]
o~
o
—
< =
S -
©
=
o
S
08 06 04 02 00 02
PD
Figure 9 Correlations among random effects, PD and AL
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Publication bias

Detecting small study effects in a
Multivariate Meta-Analysis setting remains an
untouched research area (Hong et al., 2020).
Thus, such capability is not yet available in R.
However, there are at least two pieces of work
attempting to detect publication bias based
on their simulation studies. The first study is
called “Testing small study effects in
multivariate Meta-Analysis” (Hong et al,,
2020). The second study is titled "Detecting
Selection Bias in Meta-Analyses with Multiple
Outcomes: A Simulation Study" by Fernandez-
Castilla et al. (2019). This study focuses on
investigating and identifying selection bias in
meta-analyses that involve multiple outcomes,
using simulation techniques to assess the
impact and detection of such biases. Finally,
we hope that the R software will be available

to detect publication bias for MMA soon.

Conclusion

R is fully capable of analyzing MMA. The
paper aims to help newcomers to be able to
use R to conduct the MMA. This paper points
out that MMA must begin with the research

problem/question. The research problem/

unaudaunslden

research problem/question. PRISMA captures
the results of the search strategy which spells
out the inclusion and exclusion criteria for
including the MMA at hand in text and visual
forms combined. The paper points out how to
bring the dataset into R for further MMA
analysis. R codes are included to conduct
MMA. In summary, this paper teaches how to
conduct MMA using R and interpret the text
and graphical outputs of the MMA analyses
generated by R. Thus, this paper makes R and
MMA more accessible to medical and health
audiences wishing to use R to conduct MMA.
As demonstrated, R is capable of analyzing
MMA at the basic level. Thus, we urge
researchers in medical health and related
fields to adopt R as an alternative software to
conduct MMA. Again, R is free and accepted

worldwide.

Acknowledgement

We would like to thank our universities,
Mahasarakham  University —and  Burapha
University for providing excellent research

ecosystems.

Conflict of interest

question can be derived from PICO. None.

A systematic review (i.e. search strategy) is

needed to obtain studies that could satisfy the
References

Antczak-Bouckoms, A., Joshipura, K., Burdick, E., & Tulloch, J. F. C. (1993). Meta-analysis of
surgical versus non-surgical methods of treatment for periodontal disease. Journal of
Clinical Periodontology, 20(4), 259-268. [cited 2024 January 12]; Available from:
https://doi.org/10.1111/].1600-051x.1993.tb00355.x

120 sansasIsaEvaIuun U0 20 adui 1


https://doi.org/10.1111/j.1600-051x.1993.tb00355.x

Using R Programming to Conduct a Multivariate Meta-analysis
with Dental Data: A Tutorial

Berkey, C. S., Hoaglin, D. C., Antczak-Bouckoms, A., Mosteller, F., & Colditz, G. A. (1998).
Meta-analysis of multiple outcomes by regression with random effects. Statistics in
Medicine, 17(22), 2537-2550. [cited 2024 January 10]; Available from:
https://doi.org/10.1002/(SIC1H1097-0258(19981130)17:22<2537::AID-SIM953>3.0.C0O;2-C

Cheung, M. W. (2015). metaSEM: an R package for meta-analysis using structural equation

modeling. Frontiers in Psychology, 5. [cited 2024 January 20]; Available from:
https://doi.org/10.3389/fpsye.2014.01521
Cheung, M. W. (2024). The metaSEM package: Examples [Internet]. [cited 2024 April 15];

Available from:

https://cran.r-project.org/web/packages/metaSEM/vignettes/Examples.html

Fernandez-Castilla, B., Declercq, L., Jamshidi, L., Beretvas, S. N., Onghena, P., & Van Den
Noortgate, W. (2019). Detecting Selection Bias in Meta-Analyses with Multiple
Outcomes: A Simulation Study. The Journal of Experimental Education, 89(1), 125-
144. [cited 2024 April 20]; Available from:
https://doi.org/10.1080/00220973.2019.1582470

Gasparrini A, Armstrong B, Kenward MG (2012). Multivariate meta-analysis for non-linear and
other multi-parameter associations. Statistics in Medicine, 31(29), 3821-3839. [cited
2024 April 20]; Available from: https://doi.org/10.1002/sim.5471

Hattle, M., Burke, D. L., Trikalinos, T. A., Schmid, C. H., Chen, Y., Jackson, D., & Riley, R. D.

(2022). Multivariate meta-analysis of multiple outcomes: characteristics and

predictors of borrowing of strength from Cochrane reviews. Systematic Reviews, 11(1).
149. [cited 2024 April 10]; Available from: https://doi.org/10.1186/513643-022-01999-0

Hong, C., Salanti, G., Morton, S. C., Riley, R. D., Chu, H., Kimmel, S. E., & Chen, Y. (2020).
Testing small study effects in multivariate meta-analysis. Biometrics, 76(4), 1240-1250.
[cited 2024 February 5]; Available from: https://doi.org/10.1111/biom.13342

Myung, S. (2023). How to review and assess a systematic review and meta-analysis article: a

methodological study (secondary publication). Journal of Educational Evaluation for
Health Professions, 20, 24. [cited 2024 February 1]; Available from:
https://doi.ore/10.3352/jeehp.2023.20.24

R Core Team (2021). R: A language and environment for statistical computing (Version 4.0.1)

[Computer software]. R Foundation for Statistical Computing, Vienna, Austria.
Available from: https://www.R-project.org/.

RStudio Team (2020). RStudio: Integrated Development for R. (Version 1.3) [Computer
Software]. RStudio, PBC, Boston, MA. [cited 2024 February 1]; Available from:

http://www.rstudio.com/

Lanna Public Health Journal Volume 20 No.1 121


https://doi.org/10.1002/(SICI)1097-0258(19981130)17:22%3c2537::AID-SIM953%3e3.0.CO;2-C
https://doi.org/10.3389/fpsyg.2014.01521
https://cran.r-project.org/web/packages/metaSEM/vignettes/Examples.html
https://doi.org/10.1080/00220973.2019.1582470
https://doi.org/10.1002/sim.5471
https://doi.org/10.1186/s13643-022-01999-0
https://doi.org/10.1111/biom.13342
https://doi.org/10.3352/jeehp.2023.20.24
https://www.r-project.org/
http://www.rstudio.com/

A5l Tlsunsu R lunisiiasisiafiniunvsiadiayanianuanssu:
unaNdEaun15 T

Savatsomboon, G., Yurayat, P., Chanprasitchai, O., Narkbunnum, W., Sharma, J., &
Svetsomboon, S. (2024). A proposed categorization of meta-analysis, their respective
example conceptual frameworks, and applicable R packages for education research:
a review. Journal of Practical Studies in Education, 5(3), 1-7. [cited 2024 April 2];
Available from: https://doi.org/10.46809/jpse.v5i3.83

Shin, . (2017). Recent research trends in meta-analysis. Asian Nursing Research, 11(2), 79-83.
[cited 2024 April 2]; Available from: https://doi.org/10.1016/j.anr.2017.05.004

Ujdreams. (n.d.). Periodontal probe. Dreamstime. [cited 2024 April 5]; Available from:
https://www.dreamstime.comV/illustration/periodontal-probe.html

Viechtbauer, W. (2010). Conducting meta-analyses In R with the metafor package. Journal of
Statistical Software, 36(3). 1-48. [cited 2024 April 5]; Available from:
https://doi.org/10.18637/jss.v036.i03

122 MsasasnsaavaIuun U0 20 adui 1


https://doi.org/10.46809/jpse.v5i3.83
https://doi.org/10.1016/j.anr.2017.05.004
https://www.dreamstime.com/illustration/periodontal-probe.html
https://doi.org/10.18637/jss.v036.i03

sravuauasnunInIssanssu luMiraniaNuunan
LY acute generalized exanthematous pustulosis mavav lesusmins3as
asnuTsAadaadnidulannnisiaida 15d1alsun 2019

Acute Generalized Exanthematous Pustulosis After the First Dose of
Favipiravir in a Patient with COVID-19 Pneumonia: A Case Report and
Literature Review

WRANAYIA N1TENTITRU* .U, Chalermkiat Kansuttiviwat* M.D.

uMT INIUSYAT** WU Napatra Tovanabutra** M.D.

NAIYY ATAINTTNA*** W.U. Konlawij Trongtrakul*** M.D.

2517 lweea*** Us.a.(szu1nInenadin) Warawut Chiawong*** Ph.D. (Clinical epidemiology)
ANTING mw%sytﬁae*** N.U. Pattraporn Tajarernmuang*** M.D.

mediergsmans aalsunvemans un1Ieaedealva

Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai
“mbeTnlsedils meTieresaans pazunemans unveaedeal

Division of Dermatology, Department of Internal Medicine, Faculty of Medicine, Chiang Mai University,
Chiang Mai

= ymheinlsassuunimels Lytnings uaspiuW 7AT10IYIAIENT AALUNNAIANT U INe ATl
Division of Pulmonary, Critical Care, and Allergy, Department of Internal Medicine, Faculty of Medicine,

Chiang Mai University

Received: Feb 23, 2024 Revised: Apr 26, 2024 Accepted: Jun 24, 2024

Unamaoo

AUreweny 47 U lasunisdeiiundnesie a lsanenuiawvanils lesannlsaden
v a dfl’ [y £y Yo aa a 6 :.’/ U a dll a
gnauNNsiawelasalalsun 2019 Mevdannlasugniisndesasausn Uieiaruyin
NFUVUBINTELTIUITAEIN WY kaz tnensialinuinliamnainnisiai odu Jalasy
nsadeanduiuiiionsiin acute generalized exanthematous pustulosis (AGEP) n155nw1
loun nMsvgaemiRsdesiianaitasduann nislienadesesduuuiuwaziuun §Uae

dd”/ [ [ [ a a a a‘d' I~ ] d' Y o

21n115a7 un1ely 3 Jundan1ssner e1ANs I os T wduelndAledrunldlunaslalu
155 nwIN1sAnLTalTalalsun 2019 Tuusewmalng NunNISWWELUURULAYRY ANUAUNUS
SN MAIRTIRSiURuWENTuLTtn AGEP diliidaau Mevudilsaduilliingusyase
LD189UNTANNULHENTLATULTIINEMINTWIES

AdNAsy: Nuwien, lsaanwelsalalsun 2019

Lanna Public Health Journal Volume 20 No.1 123



seufaLasnunIuITsanngsy lufilanifafunen
WU acute generalized exanthematous pustulosis Anauav lesua1WIRsI3as
asneTsrdandniduainnisfinigdalisdlalsun 2019

ABSTRACT

A 47-year-old man was referred to a hospital for treatment of coronavirus disease
2019 (COVID-19) pneumonia and developed progressive generalized pustular skin lesions
over entire trunk, back and both upper extremities after the first dose of oral favipiravir
for the treatment of his condition. No infectious causes of pustular lesions were identified
upon investigations, and the diagnosis of acute generalized exanthematous pustulosis
(AGEP) was made. With the prompt withdrawal of favipiravir, along with the initiation of
systemic and topical corticosteroid treatment, his skin lesions resolved with
desquamation and erythema within 3 days. Dermatologic adverse reactions from
favipiravir, the novel antiviral agent for the treatment of SARS-COV2 infection, are
uncommon. The association of favipiravir and acute generalized exanthematous

pustulosis (AGEP), a severe form of skin reaction, remains unclear. We reported a case

of patient who developed AGEP with the oral favipiravir as the causative agent.

Key words: Acute generalized exanthematous pustulosis, COVID-19

Background

Acute generalized exanthematous pustulosis
(AGEP) is a serious cutaneous adverse reaction
manifested by the rapid eruption and
dissemination of sterile, non-follicular pustules
on edematous erythema. Most cases of AGEP
are attributed to medications, particularly
antimicrobial agents, while a minority are
associated with viral infections, such as
cytomegalovirus or parvovirus B19 infection.
The distribution of the skin lesions favors
trunk, proximal extremities, and intertriginous
areas. The lesions usually develop within
24-48 hours after initiating the offending
medication (Szatkowski & Schwartz, 2015).
However,

cutaneous manifestations after

receiving treatment of coronavirus disease
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2019 (COVID-19) characterized by AGEP has

not been reported (Suchonwanit et al., 2020).

Case presentation

A 47 -year-old Asian man presented in
August 2021 with low-grade fever, generalized
myalgia, and dry cough for 1 week. His
medical history included controlled type 2
diabetes mellitus and hyperlipidemia. He had
been taking metformin, ¢lipizide, and
simvastatin for eight years. He denied using
any of over-the-counter drugs, illicit drugs,
supplements, or herbs. He had no previous
history or family history of dermatologic
diseases and also denied any history of drug
or food allergies. Additionally, he had not

received COVID-19 vaccination.
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During physical examination, he showed
tachypnea with a respiratory rate of 30 breaths
per minute and oxygen saturation of 92% at
room air. A nasal swab RT-PCR confirmed
COVID-19 infection. His chest radiograph
demonstrated bilateral lower lung ground-
glass opacities. He was admitted at community
hospital for treatment of COVID-19 pneumonia
and received high-flow nasal cannula therapy
to alleviate dyspnea. Medications including
favipiravir 900 mg. and intravenous
methylprednisolone (IVMP) 250 mg. were
initiated upon admission. Subcutaneous
enoxaparin 40 mg. was also started for
thromboprophylaxis.

Six hours after taking the medications, the
patient developed pruritic erythematous
macules and patches topped with pustules,
which progressed to cover his entire back,
trunk, arms, and thighs within two days. Oral
favipiravir was continued at a dosage of 900
meg twice daily on the first day and
subsequently 400 mg twice daily for a total
of five days. IVMP was administered for three
then
dexamethasone 10 mg daily. On day 5 of

days and switched to oral

admission, his chest radiograph showed
progression of pneumonia, prompting his
referral to our center for intensive care.
During physical examination at our center,
his body temperature was 38.3 C°. Cutaneous
examination revealed generalized superficial
pinpoint, non-follicular pustules on various
sizes of erythematous macules and patches,
concentrated on the back, trunk, arms, and
thighs, which were typically compatible with
AGEP. (Figure 1A-B) No mucosal lesion were

identified in this patient.

Due to the lack of histological diagnosis,
we implemented the validated diagnostic
score from the EuroSCAR study in this patient
(Sidoroff et al., 2007). The total score was 8,
accounting for typical sterile pustular lesions
and erythema, a compatible rash distribution,
post-pustular desquamation, fever >38C°,
and PMN >7,000/mm?, thus interpreted as
probable AGEP. Generalized pustular psoriasis
was considered in the differential diagnosis,
but his medical history, including that of his
family members, did not suggested this
condition.

We also considered a direct association
between COVID-19 infection and AGEP as a
differential diagnosis. However, the obvious
temporal relationship between the initiation
of favipiravir and the development of AGEP,
along with the progression of the lesions
despite treatment for COVID-19 infection with
antiviral and corticosteroids, suggested that
the most likely etiology of AGEP in this patient
is from favipiravir.

Initial complete blood count results
showed a hemoglobin of 10.9 ¢/dL, WBC
9,970 cells/cu.mm (neutrophils 80.1%,
eosinophils 0.4%, and lymphocytes 13.8%),
and platelets 306,000 cells/cu.mm. The
erythrocyte sedimentation rate was 50 mm/hr
and high-sensitivity C-reactive protein was
112.6 mg/L. Anti-HIV testing was negative, and
other laboratory results were unremarkable.
Skin KOH

preparation, and culture were negative, and

scrapping for gram  stain,
skin biopsy was not performed with the
patient’s agreement.

The antiviral treatment was therefore

switched from favipiravir to intravenous

Lanna Public Health Journal Volume 20 No.1 125



seufaLasnunIuITsanngsy lufilanifafunen

L acute generalized exanthematous pustulosis n1auaylasuainiins W ias

remdesivir (200 mg loading dose, and then
100 mg once daily) for 5 days. IVMP 250 mg
daily was restarted for treatment of severe
COVID-19 pneumonia. AGEP was managed
with 0.19% topical triamcinolone acetonide

Cream.

Outcome & Follow-up
The pustular lesions gradually resolved

with desquamation within 3 days after supportive

WasnTsaandniauannisiinidalisalalsun 2019
treatment and discontinuation of favipiravir
(Figure 1C-D). Systemic corticosteroids were
subsequently changed to oral dexamethasone
with the plan to gradually taper off within
4 weeks. However, the erythema persisted
throughout the course of treatment for
COVID-19 pneumonia. The patient decided to

follow-up on his skin lesion with a physician

at the community hospital.

Figure 1 A and B demonstrated acute generalized exanthematous pustulosis (AGEP) after initiation

of favipiravir on the trunk and arms. C and D showed skin manifestation 3 days after discontinuation

of favipiravir.

Case Discussion

COVID-1 9 or SARS-CoV2 infection s
currently one of worldwide health problems,
and numerous therapeutic agents are

vigorously implemented for the treatment.
There have been several reports related to
the cutaneous manifestations of COVID-19.
Among these lesions, AGEP is considered a
serious adverse event of COVID-19-infected
patients, with most cases being attributed to

medications. Several reports have demonstrated
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the association of AGEP with treatments of
COVID-19 including hydroxychloroquine, anti-
malarial agent, cephalosporin, azithromycin,
and lopinavir/ritonavir (Alzahrani et al., 2020;
Haraszti et al., 2020; Najar Nobari et al., 2021,
Pezzarossa et al., 2021). Notably, there was
also a reported case of AGEP in COVID-19 with
multiorgan dysfunction without any identifiable
causative agents (Ordonez et al., 2021). The
reports of AGEP in COVID-19 patients are

summarized in table 1.
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Favipiravir, a purine nucleoside analogue,
has antiviral activity against SARS-CoV2 via
competitive inhibition of viral RNA-dependent
RNA polymerase (Agrawal et al,, 2020). In
Thailand, favipiravir has been approved for
the treatment of COVID-1 9
(Department of Medical

infection.
2021)

A systematic review and metanalysis has

Services,

shown promising efficacy for clinical and
laboratory improvement with well-tolerated
side effects (Shrestha et al., 2020). Regarding
the analysis of adverse drug events from the
World Health Organization (WHO) database,
favipiravir-associated skin and soft tissue
adverse reactions are relatively uncommon,
with only 0.5-1% of cutaneous hypersensitivity
reactions such as rash or pruritus (Kaur et al.,
2020). We presented an unusual case of
cutaneous reaction within 6 hours after the
first dose of favipiravir, which progressively
involved a large body surface area within 2
days after initiating treatment and resolved
after discontinuation of the medication.
Although a case of Favipiravir-associated AGEP
reported, the onset of AGEP

occurred 16 days after the administration of

has been

medication (Atak et al., 2021) as shown in
Table 1.

Symptoms of AGEP generally improve
within several days after the removal of the
causative medication. Supportive care with
topical moisturizers, topical steroids, and oral
antihistamines ameliorates the symptoms.
Fluid and electrolyte replacement and
systemic corticosteroids may be used in
Other

agents may be warranted in severe cases that

severe cases. immunosuppressive

are not responsive to systemic corticosteroid
(De et al., 2018; Hadavand, et al., 2020).

Conclusion and Suggestion

We have detailed a potential severe
cutaneous side effect associated with favipiravir,
an antiviral treatment for COVID-19. Prompt
discontinuation of the offending medications is
the mainstay AGEP treatment, complemented

by topical corticosteroid and supportive care.
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Table 1 Previous reports of acute generalized exanthematous pustulosis in COVID-19 patients

Date onset of

Patient | Age / sex Comorbidities Suspected causative agent AGEP Treatment Outcome Ref.
1 47 / male Diabetes mellitus, Favipiravir 6 hours after IVMP 250 mg daily, and | Progressive improvement -
dyslipidemia favipiravir initiation 0.1% topical TA of skin lesions within 3
days after favipiravir
discontinuation
2 78 / male BPH, coronary artery Cefepime 7 days after Topical emollient Resolution of exanthem (Haraszti,
disease and atrial cefepime initiation within few days with post- | o+ al., 2020)
fibrillation pustular desquamation
3 34 / male - Azithromycin, HCQ, Not reported Betamethasone valerate The pustular rash not (Alzahrani
lopinavir/ritonavir, oseltamivir, 0.1% ointment and improving upon discharge | ot al., 2020)
ceftriaxone, clindamycin, lotion
ceftazidime
4 44 / female Hypertension, No identifiable causative At the onset of | Vancomycin, piperacillin- | Progressive improvement (Ordonez
dyslipidemia, obesity medications hospital admission tazobactam, and of skin lesions (The et al., 2021)
clindamycin for septic duration of treatment is
shock, high-dose not reported)
Vasopressor,
corticosteroids
5 20 / male Not reported Favipiravir 16 days after Oral prednisolone 1 Resolution with (Atak et al.,
favipiravir initiation mg/keg/d desquamation within 7 2021)

days after treatment

Abbreviations: AGEP = Acute Generalized Exanthematous Pustulosis, BPH = Benign prostatic hyperplasia, HCQ = Hydroxychloroquine,

IVMP = Intravenous Methylprednisolone, SJS = Stevens-Johnsons Syndrome, TA = Triamcinolone acetonide
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An Investigation of Drowning Deaths in Rowing Practice

in Sung Men District, Phrae Province

ABSTRACT

The Office of Disease Prevention and Control Region 1 Chiangmai (ODPC 1) received a report
from Phrae Provincial Health Office on October 6, 2022, concerning an accident, which 2 persons dead
from a rowing boat flipped over during an exercise in Yom River, Wiang Thong Subdistrict,
Sung Men District. The investigation team aimed to scrutinize a cause of the incident, to describe
epidemiological event, to identify possible risk factors, and to provide accident preventive measures.
A descriptive study was designed to interview witnesses and the forensic physician, and to review
death reports. The survey started from assessing level of water and its velocity. The investigation
inspected the boat wreck and interviewed the boat owners. Haddon’s matrix was used to identify risk
factors of death. The results found that the rowboat accident occurred on October 2, 2022, which
there were 11 rowers practiced padding in the river, before the boat capsized. No one had worn
a life jacket. They tried to hold the turnover boat and bring it to the river bank, where water turbulence
was interrupting. The rowers and the boat smashed a bridge pier footer and ruptured into two pieces,
resulting in two had drowned to dead and two injured. No standby rescues or lifeguard team on that
exercise day whilst the water was 4 meters depth and rough current on the day. We concluded that
possible risk factors of this accident were due to an unstable afloat condition of the rowboat,
an increase in water level, lack of safety equipment, and without a safety measure scheme.

Recommendations from the investigation suggested implementing standardized safety guidelines for

rowing and strictly following them will help reduce future losses.

Key words: Rowing, Rowboat, Drowning death, Yom River
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An Investigation of Drowning Deaths in Rowing Practice
in Sung Men District, Phrae Province
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in Sung Men District, Phrae Province
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An Influenza Outbreak Investigation in Disability Empowerment Center,

Mae Taeng District, Chiang Mai Province

ABSTRACT

On November16, 2023, the Office of Disease Prevention and Control 1, Chiang Mai
received a report of a suspected influenza cluster from Mae Taeng Disability Empowerment
Center, Chiang Mai. We investigated to confirm the diagnosis, verify and describe the outbreak,
identify risks of the infection, and to provide recommendations. We performed an active case
finding by announcement. Suspected case was defined as a person in this center with at least
2 of these following symptoms including fever, cough, sore throat, productive cough,
rhinorrhea, dyspnea, myalgia, headaches, or fatisue, during October 26 to November 25, 2023.
The confirmed case was a suspected one who had a positive test for influenza virus by reverse
transcriptase polymerase chain reaction (RT-PCR). A retrospective cohort study was to conduct
using the same case definition. Univariable and multivariable analyses were performed to
calculate the risk ratio, adjusted odds ratio, and 95% confidence interval. Environmental study
was also carried out. We found 54 cases (attack rate=52.94%) and the specific attack rate
among the disabled was 68.49%. All five confirmed cases were positive for influenza A (H3N2).
The study implied that having any disability was a risk for influenza infection, especially who
had multiple disabilities (Adjusted OR=24.63, 95%C|=2.65-583.06). The center had done
Influenza-like illness screening by using an infrared thermometer without symptoms screening,
therefore the outbreak still occurred. There was improper protective equipment usage, no
refreshing of knowledge and practice, and insufficient seasonal influenza vaccine. The center
should include staff and visitors together with adding symptoms in the screening, especially
persons who have a higher level of disability, and restrict isolation during the outbreak. Local
public health sectors should allocate seasonal influenza vaccines in a timely fashion to those
who had higher level of disability, regular health education and training, and protective
equipment to the center.

Keywords: Influenza, Persons with disability, Outbreak investigation

Introduction

Influenza is a respiratory infectious disease
caused by influenza virus, which influenza A
and B strains are mostly responsible for
seasonal influenza. Influenza is transmitted
via respiratory droplets produced by coughing
and sneezing of infected people. Incubation
period ranges from 1-4 days. Symptoms are
fever, sore throat, cough, nasal congestion,
rhinorrhea, myalgia, and fatigue. Diagnosis is
clinical

made mainly using symptoms.

Influenza usually resolves on its own but in
high-risk groups giving antiviral treatment and
influenza vaccination are crucial to reduce
the risk of severe complications and death
(Centers for Disease Prevention and Control
[CDC], 20233, b). High-risk groups are the elderly,
persons with chronic medical conditions,
with
disabilities. These groups are targets for
in  Thailand

pregnant women, and persons

annual influenza vaccination
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without any charge. (Division of Epidemiology,
Department of disease Control [DoE, DDC],
2023a).

Thailand has around 2.2 million persons
with disabilities. The northern region has the
second-highest number of persons with
disabilities and Chiang Mai Province has the
highest number among the northern region
(Department of Empowerment of Persons
with Disabilities, 2023). Anyway, Seasonal
Influenza Vaccine Services (2022) reported
around 130,000 persons with disability who
were the target population. This group only got
seasonal influenza vaccine 7.74%

November 16, 2023, the Office of Disease
Prevention and Control 1 Chiang Mai (ODPC1)
was notified by the Chiang Mai Public Health
Office of a suspected influenza cluster in the
Disability Empowerment Center. A total of 34
cases were identified with symptoms compatible
with
investigated at the Disability Empowerment
Center during November 20 -21, 2023. The

objectives were to confirm the diagnosis,

influenza. Joint Investigation Team

verify and describe the outbreak, identify risk
factors related to infection, and provide

recommendations and prevention measures.

Methods
1. Descriptive Study
Reviewing influenza situation in Mae Taeng,
Chiang Mai during 2018-2023 was firstly started from
Report 506 Surveillance (National Infectious Disease
then

outbreaks that occurred in the disability center in

Surveillance), and reviewing  previous

the northem regon from the Event-Based
Surveillance System (DDC), conducting active
case finding by announcement all people in the
center and individual with face-toface interview

146 3asaIsITdEvaILu UN 20 adui 1
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using semi-structured questionnaires to collect
demographic data, clinical details, and risk factors,
and reviewing medical records of patients from the
center who visited Mae Taeng Hospital with
symptoms compatible with influenza. A suspected
case was a person with at least two of the following
symptoms such as fever, cough, sore throat,
productive cough, rhinorhea, dyspnea, myalgia,
the  Disability

Empowerment Center during October 2 6 to

headache, and fatigue in
November 25, 2023 and the confirmed case was a
with

polymerase chain reaction (RT-PCR) positive for

suspected  case reverse transcriptase
influenza virus.

2. Analytical Study

A retrospective cohort study was to performed
by using the cases defined as same as in the
descriptive study to collect demographic data such
as gender, age, underlying diseases, disability types,
residential type, departments worked in, and
personal  hygiene

assigned as  independent

variables. Dependent variable was the case
cohering with case definition. Data were collected
using semi-structured questionnaires and analyzed
using Multivariable Logistic Regression, selecting
variables from literature review and Univariable
analysis with pvalue <0 .1 . Calculations for
relationship of variables explicated risk ratios (RR),
adjusted odds ratios (aOR), and 95% confidence
intervals (95% CI).

3. Laboratory study

Cases with symptoms according to case
definiton ~ were  purposive  sampling  for
nasopharyngeal swabs and sent for COVID-1 9
antigen testing using professional Antigen Test Kits
(ATK) at Mae Taeng Hospital and/or RT-PCR
using Respiratory Pathogen Panel 23 at the

Bamrasnaradura Infectious Diseases Institute.
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4. Environmental study

Inspected areas in the center such as
dormitories, workshop stations, canteen, laundry
areas, and gathering areas, were also observed and
open-questionnaire interviewed with staff about
activities, and hygiene behaviors of both persons
with disability and staff of the center before the
outbreak and prevention and control measures
implemented during the outbreak period.

Ethical consideration

This outbreak investigation was the authority
of public health officers according to the
Communicable Disease Act. The investigation
team disseminated only ageregated information

and individual information was confidential.

Results

Descriptive study result

During 2018-2023 in Mae Taeng, Chiang Mai
found that influenza cases in 2023 raised
above 5-year median and there had no
previous outbreak in this disability center in
the last 5 years.

The center had a total of 102 people.
(73 persons with disability and 29 staff),
71 disabled and 19 staff stayed in the center
(one staff stayed in the nursery of each
dormitory). The others were round-trip. There
were 3 dormitories for persons with disability
and 1 apartment for staff. The disabled were
not allowed to go outside without permission

and they were assigned to train in one of five

workshops; Mechanic, Agriculture, Handicraft,
Computer, and Supporting workshops. There
were 2 training the
semester started on October 1, 2023.There

were 39 persons who had at least 1underlying

semesters, second

disease. However, 5 persons (4.9%, 5/102) got
seasonal influenza vaccine.

During October 30 - November 19, 2023,
there were 54 cases (Attack rate=52.9%, 50
suspected and 4 confirmed cases). The attack
rate among persons with disability and staff
were 68.5% (50/73) 13.8% (4/29)

respectively. Median age was 30 years. Male

and

to female ratio was 2.4:1. Seasonal influenza
vaccine coverage among cases, persons with
disability, and staff were 6%, 4%, and 7%,
respectively. All 44 cases visited the hospital
and treated as OPD cases, among these,
13 cases (29.5%) received antiviral treatment,
and no death was found. The primary case
had an intellectual disability and attended
supporting workshop which had contacts to
many people. His onset was on October 30,
2023. The secondary group of cases included
two staff in the center who had no day off.
The highest number of cases found on
November 12, 2023. The onset of the last
case was on November 17, 2023 (Figure 1).
Common included rhinorrhea
(83%), fever (72%), cough (58%), productive
cough (57%), sore throat (53%), headache
(53%), myalgia (30%), and dyspnea (11%),

respectively.

symptoms

Lanna Public Health Journal Volume 20 No.1 147
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Number of influenza cases in Disability Empowerment Center,
Mae Taeng, Chiang Mai, October 26 - November 25, 2023 by workshop

Isolation protocol started

16 (isolated until clinical improved)
;o | -
o Sick officers had no Disabled persons were sent to
« 10
[S) 3 day off. T
9]
.(E) 6 ] notification date ]
5 4 = |
z 2
0 - N . . A
S . T S S e
RN R RN R SRR R SRR R SR
RS I IR NS A S A S IR N R
G A N N N N . AR ()2
Onset date
B Mech Com Agriculture M Handrcraft M Staff M Support

Figure 1 Number of influenza cases in Disability Empowerment Center, Mae Taeng, Chiang Mai,
26 October 26 — November 25, 2023 by workshop (n=54)

Proportion of patient contact history among persons with

disability and staff, Disability empowerment Center,
October 26 - November 25, 2023

Sleeping next to patient
Talking with patient without mask

History of going out of the center
Sharing towel with patient
Sharing glasses with patient

Type of patient contact history

Sitting in the same table as patient without...

48%

—22%
74%
% 11%
7
20% 40% 60% 80%
Percent

M Disability (n=73)

Figure 2 Proportion of patient contact history among persons with disability and staff in

Disability Empowerment Center, Mae Taeng, Chiang Mai, October 26 — November 25, 2023

Persons with disability who never wore
mask in the dormitory, while sneezing, and
during workshop were 44%, 389%, and 11%
different from staff at 11%, 0%, and 0%
respectively. For risk behaviors, persons who
never shared learning equipment with others

148 3ansasIdEvaIuun UN 20 adui 1

among the disabled and staff were 34% and
63%. For patient contact history, 48% of the
disabled had history of sleeping next to
patients, and 11% to the staff. Unlike history
of going out of the center, 74% of the staff
and 22% of the disabled had this history
(Figure 2).
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Analytic study results
Survey response rate was 98% (100/102).
From univariate analysis found that Staying in
the dormitory, Type of disability, and
had the

influenza infection (Table 1) and variables of

Attending workshops risk  for

hygiene behaviors, Sleeping next to an ill

person (RR, 95%CI=1.63, 1.15-2.31), Sitting in
same table with patient without mask (RR,
95%Cl=1.45, 1.02-2.05), History of going out
of the center (RR, 95% Cl=0.62, 0.40-0.98),
and Washing hands regularly (RR, 95%Cl
=0.53, 0.44-0.64) were statistically significant
behaviors (Table 2).

Table 1: Risk ratio of characteristics of people in Disability Empowerment Center, Mae Taeng,

Chiang Mai, October 26 — November 25, 2023, by case, and non-case

Characteristic

Risk ratio

95%Cl

Age
Less than 20
21 -40
41 - 60
Sex (Male)
Have underlying disease
Dormitories

Female
Male 2

Male 1

Staff housing
Having any disability
Type of disability
Multiple
Neurological and mental**
Others**
Physical and mobility**

Workshop station
Supporting
Handicraft
Computer
Agriculture
Mechanic

Receive influenza vaccine

1 Ref Ref
1.20 0.70 -2.07 0.46
0.68 0.34 - 1.33 0.27
0.97 0.65 - 1.44 0.88
1.10 0.76 — 1.60 0.61
11.38* 1.70 - 76.30 <0.01
9.63* 1.44 - 64.55 <0.01
8.96* 1.32 - 60.59 <0.01
2.15 0.22 - 21.03 0.60
4.62* 1.85 -11.58 <0.01
5.63*% 2.13-14.88 <0.01
4.70* 1.85-11.95 <0.01
4.50* 1.55 - 13.08 0.02
4.34% 1.69 - 11.17 <0.01
5.06* 1.96 — 13.06 <0.01
5.06* 1.74 - 14.71 0.03
4.67* 1.85-11.82 <0.01
4.5% 1.63-12.42 <0.01

2.7 0.66 — 10.99 0.23
1.12 0.53-2.34 0.78

*p-value<0.05

**Type of disability were grouped (Other = Vision and Hearing, Neurological = Intellectual,

Autism, Learning, and Mental and behavior)

Lanna Public Health Journal Volume 20 No.1 149
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Table 2: Risk ratio of hygienic behaviors of people in Disability Empowerment Center, Mae
Taeng, Chiang Mai, October 26 — November 25, 2023

Exposed Unexposed

Factors (n=100) I 95%Cl|

Noncase Noncase

Self-defense behavior

Washing hands regularly** 52 46 2 0 0.53 0.44 - 0.64
Wearing a mask regularly** 52 a4 2 2 1.08 0.40 - 2.90

Risk behavior

Sleeping next to patient 27 11 27 35 1.63* 1.15-231
Sitting in same table with patient

15 6 39 40 1.45 1.02-2.05
without mask
Talking with patient without mask 23 13 31 33 1.32 0.93-1.88
Sharing items with others** 35 25 19 21 1.23 0.83-1.81
History of going out of the center 14 22 40 24 0.62* 0.40 - 0.98

*p-value<0.05

** Variables were grouped.

Table 3: Adjusted odds ratio of factor-related influenza infection of people in Disability
Empowerment Center, Mae Taeng, Chiang Mai, October 26 — November 25, 2023

Factors (n=100) Adjusted OR 95% ClI

Type of disability (ref = no disability)

Multiple 24.63 2.65-583.06
Neurological and mental 10.46 2.51-53.54
Other (Vision and hearing) 9.15 1.26-89.99
Physical and mobility 8.13 1.98-40.49
Sleeping next to ill person 1.79 0.66 — 4.94
Sitting in same table with ill person without mask 1.47 0.46 — 5.10
History of going out of the center 1.03 0.34 — 3.39
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Laboratory study result

Al five nasopharyngeal swabs were positive
for influenza A H3N2 with 2 samples found
co-pathogen with Human metapneumovirus.
Of all 15 COVID-19 ATK tested revealed negative.

Environmental study result

Persons with disability living in each
dormitory 9 -26 persons were packed into the
density of 5.9 - 13 m*/person. In the canteen,
food trays were provided for individuals and
had a pallet on every table. All workshop
stations had no routine cleaning of learning
equipment and alcohol gel for hand washing
expired in all workshop stations. Persons with
disability had to clean all areas in the center
every day by themselves under supervision of
nursery and staff.

Since COVID-19 pandemic, this center has
continuously done influenza-like illness (ILI)
screening by using infrared thermometer scan
along with clinical observation only in
persons with disability by the nursery at
breakfast and dinner time daily if abnormal
clinical symptoms or temperature were
detected, decision and patient management
were in charge of the nurse in the center. The
center requested seasonal influenza vaccine
but the

supported by public health sectors was

every year influenza vaccine
shortage to supply. Implemented measures
of the center during the outbreak period were
health

emphasize self-defense behaviors including

patient isolation, education to
mask-wearing and hand washing with soap or

alcohol gel, and consulting the district
hospital when a patient load exceeded
center capacity. Isolation protocol started on

November 9, 2023 and patients were isolated

until  clinically improved without specific
period. There was no refreshing course, or
training.

The investigation team carried out symptom
screening of all persons in the center,
educated and encouraged them about proper
hysiene practices, strengthened ILI screening by
including the symptoms and screening in all
persons, isolated patient for 7 days, and
supported resources for the prevention

measures.

Discussion

This event was an influenza A (H3N2)
outbreak in long-term care facilities (LTCF)
related to the persons with disability.
in LTCF
related to persons with disability occurred
Outbreak reports in LTCF
found the

common pathogen. The overall influenza

Respiratory infectious outbreaks
intermittently.

worldwide influenza most
attack rate in LTCFs ranged varied, meanwhile,
the specific attack rate among residents was
higher than the staff which was the same as
this event (Lansbury et al, 2017). However,
compared to a previous outbreak investigation
in a special education school in Thailand
(Jitpeera et al, 2022), this outbreak had
higher both overall attack and specific attack
rate among disabled person.

The outbreak started with a person with
intellectual disability then spread in a
propagated pattern. We found that having
any types of disability was a risk of influenza
infection especially who had multiple
disabilities. Furthermore, we found neurological
and mental disabilities as a risk factor same as

previous literatures which found neurological
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and neuromuscular disease and other chronic
medical conditions were related to severe
influenza infection (Keren et al.,2005; Gaillat
et al.,, 2009; Mertz et al., 2013).

From univariable analysis, we found that
sleeping next to patient was statistically
significant risk behavior and sitting in the same
table with patient without mask was non-
statistically significant risk behavior. Persons
who reported risk behaviors were persons
with disability the most and they might have
defects in self-awareness and self-protection
(CDC, 2023a). In the other hand, history of
going out of the center showed protective
behavior due to this population was mostly
staff of the center and the infection confined
in the center. Anyway, we found no significant
association between influenza infection and
behavioral factors from multivariable analysis,
unlike a large-scale population study in China
showed that optimal hand hygiene and face
mask use were protective behaviors (Wu et al,
2016). Meta-analysis about hand hygiene and
risk for influenza infection also found that
hand hygiene and face mask use were
significant protective factors. (Wong et al,, 2014).
In addition to CDC recommendations for
influenza prevention, persons with disability
should do standard protective behavior and
avoid risky behavior as normal populations.

ILI prevention and control measures done
in the center contributed to an early detection
of this outbreak, anyway it could be
improved. First, adequate screening should
include all persons of the center and visitors

and screen by using infrared thermometers
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along with clinical symptoms. Furthermore,
using infrared thermometers requires proper
skill (Piccinini et al., 2021; Aggarwal N et al.,
2020), so the local public health sectors
should support regular health education and
training. Standard ILI prevention and control
measures for LTCF were not established in
Thailand before, while some countries
developed specific influenza outbreak
management, and control

measures for LTCF (Cools, 2005; Public Health
Agency of Canada, 2010; CDC, 2023c; Centre

prevention,

for Health Protection, Department of Health,
2023).

Persons with neurological disability were
the target population of the annual influenza
vaccine according to the national guideline
(DoE, DDC, 2023a), however low vaccine
coverage was found among all persons with
disability in the center. Report of Seasonal
Influenza Vaccine Services (2022) also found
this low coverage in all persons with disability
due to insufficient dosage of seasonal vaccine
in each vyear. In limited resource setting,
vaccine allocation prioritized by the degree of
disability, especially in persons with multiple
disabilities should be considered. We also
found low vaccine coverage among staff.
Seasonal influenza vaccination for LTCF staff
can reduce death, morbidity, and health
service resource usage (Hayward et al., 2006),
some guidance recommended all residents in
LTCF should get seasonal influenza vaccine
(Grohskopf et al., 2023; CDC, 2023c).



An Influenza Outbreak Investigation in Disability Empowerment Center,
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This influenza A H3N2 outbreak in the
Disability Empowerment Center occurred at
the end of the year with overall attack rate
52.9%. The majority of cases were persons
with disability (Attack rate=68.5%). Having any
type of disability was the risk for influenza
infection especially who had multiple
disabilities. Low influenza vaccine coverage
found in this center despite persons with
disability being the target population for
seasonal influenza vaccination. Personal
prevention behaviors were crucial among
persons with disability and also the staff.
ILI prevention and control measures done by
the center could not prevent this outbreak
due to inadequate screening coverage,
improper protective equipment usage, no
refreshing of knowledge and practice, and
vaccine allocation by local public health
sectors. Improving prevention and control
measures along with the findings may prevent
further outbreaks and be the guide for other

LTCFs.

Recommendations

Short-term recommendations for improving
ILI prevention and control measures in the
center were strengthening screening by
using symptoms together with infrared
thermometers and including staff and visitors
in the screening, isolation patient for 7 days,
regular checking of resources for prevention
measures, and identifying and closely
observing persons with disability who have
more defects in self-protection. In the long-
limitation, absenteeism of
staff,

organizations should be provided such as

term, activity

symptomatic support by related

seasonal influenza vaccine prioritizing by the
risk, health training and education, protective
equipment. In the national level, Cooperation
between public health sectors and the
Department of Empowerment of Persons
with Disabilities to identify and prioritize
persons with disability who should get seasonal
influenza vaccine every year might protect
future outbreaks in LTCF related to persons
with disabilities. Furthermore, developing
guidance for influenza prevention and control
in the outbreak period for LTCF should be

considered in the national level.

Limitations

First, information bias might occur during
investigation due to recall bias, furthermore
disability type might affect the understanding
of questions during interview. However, we
paired persons with disability with their
nursery during interview along with observed
their behaviors to get more reliable information.
Second, contact tracing of the primary case
could not done due to his intellectual
disability so we could not identify the source
of this outbreak. Last, we did not have enough
study participants to find the association
between behavioral factors and influenza
infection. Further study with adequate study

participants was recommended.
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