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ABSTRACT

This research is a cross-sectional survey research to study the service quality
of sub-district health promotion hospitals according to the perception of service recipients
in Mueang District, Suphan Buri Province and the factors related to the service quality
of sub-district health promotion hospitals according to the perception of service recipients
in Mueang District, Suphan Buri Province. The sample group is 211 people who receive
services from health promotion hospitals in Mueang District, Suphan Buri Province.
The sample is randomly selected using a stratified random sampling method. Data
collection is done using a questionnaire, which includes general information of service
recipients, attitudes toward service recipients, expectations of service outcomes of service
recipients, and the service quality of sub-district health promotion hospitals according to
the perception of service recipients. Data are analyzed using frequency, percentage, mean,
standard deviation, chi-square analysis, and Pearson's product moment correlation
coefficient.

The results of the study found that the overall service quality of sub-district health
promotion hospitals was at a high level, accounting for 91.47 percent, followed by a
moderate level, accounting for 7.58 percent. Factors that were significantly related to the
service quality of sub-district health promotion hospitals (p-value < 0.05) included personal
factors in terms of age, attitudes toward service recipients, and expectations of service
outcomes of service recipients. The results of this study suggest that sub-district health
promotion hospitals should promote the service quality of sub-district health promotion
hospitals more, including providing adequate facilities, modern medical equipment, skilled
staff, providing good services, and asking about needs and understanding the differences of

service recipients.

Keywords: Service quality, Subdistrict health promotion hospital, Service attitude, Service

outcome expectation
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U7 211 AU lAgAIMUATUIAYBINGUAIDE1IINNNTAIUINGATVBY Daniel (2010) UNUAT

Tugnslésil
n = NZ’a, P(1-P)
Z%y2 P(1-P) + (N-1)d?
N = YuIAveINguieg1siFeInTs

Zap = AIEDANINTFIUIINGITN Z Nssauiedrdny 0.05 daviniu 1.96

N = fwudsznnslunisfinm

P =033 (Auamuinsvedsimeruiadaaiuguameiva lulwasinetiumdl
Jandnany3 indaaus AIa1sse (2559) Aunmuinislaesiteglussauliuna Segas 33.2)

d = fmeweaandeugegaiifiseeliAnligegaviniu 0.05

wnuAlugastneiuagldsuausegnadsil

no = 492 (1.96)° x 0.33(1-0.33)

(1.96)0.33(1-0.33) + (1,275-1) (0.05)*
n = 200.90

nnsauaaglanguiiegadiuiu 200.90 au Yadu 201 wWiedesdiunmsgameves

Va v <

nauAl9819ns oANAANaInIINNIsAuTeya3TeTevinnisiiudeyasinnguiiegig

WinFevas 5 iy 10.05 au léfedn 10 au samisdududiuiu 211 au dusedndldisnisdu
wuutund (Stratified Random Sampling) 1iun1sdusognslnsusnysevnsiddnuasunnsig
fu wdudonsogennyniund Ysznoude snan. lmsunawies Smingwssan anienun
29 ua lnensiuuneendulau d1uiu 7 lou 19980 sduegeielaenisduaainidonunlouas
1 sw.an. Ussanamdndiuresdsens lnensifieutydflnsensd wasAunuunngusiied1e
voaunaz sw.an. laoldgnsmuinauindiog 197 131U 10205 L 9UTTLM
AdndreIlsEnslnensfis Ul R ln e

inssileillunsifiusiusudeya
wn3esleildlumsidondiineuuudouany (Questionnaires) Usznausie 4 du fil
il 1 wuvasunaisiuteyaialuvesdsuuintslsmetuiad aaiuguameua
luiwndunalos Taninanssays tun e 81y anuaInausa seaun1sfnel o1 s1ela
aMBNsEw wazswauASeTiin3uus s dnvavesuvdeun T uLUUA29519n75 (Check list)
Laziiurlugesing e 8 4o Tngldmanuvanalauazuuuidonnou
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Uil 2 wuuasUMIAETUYirLARR BN TUSMsves S UT3MIlsmenunadaaiagunindua
Tumndnnadien dswinanssays danvusdusuvgsuauduniasddssunaaniuiuy
\denmeou (Rating Scale) Nndadniuiludsuin sgiuATITiudeT 5 seduTes Likert Scale 11
Uszgnd Iiun Wiuseegneds wiusne liudla biviuge luiiuseegneds $1uu 15 do

nausinsuUanaausadnladad (Bloom, 1975)
Yovar 80 BulU  sedfunn

Joway 60 - 79.99 srAUUIUNA1
Upeninseuas 60 susules

udl 3 wuasunwANLMAn TRoNadNENTUTANS YRS FULI NS s mENUadaLaTY
guamsua Tunsunalies Jandinanssay’ Janvazdusuvaeunuduinandmyssunae
Hunuuidennou (Rating Scale) nndasinundudeuan seduamuiudens 5 sefues Likert
Scale 11Uszgnd IHuA 11nflan 1 Uiunans des deefian $1uu 15 de

nausinsuUanaausadnladad (Bloom, 1975)
Yovar 80 BulU  sedfunn

Soway 60 - 79.99 srAUUIUNAN
Ueenindesaz 60 sysuley

gudl 4 uuuasuaAEIURUAMMIUIINSlSINEUIad LA IAUAIWHIUS AN
SusweuSuuims luamdnnewdies Jamingnssays Tanvaziouduninsidiuuszuue
(Rating Scale) Fuuuuuidennou 5 sesu wdszandld fsnudemouimun 25 4o Tnsus
wuvasuaweenidu 5 du Ao 1) Anudugusssuvesnisuinng 2) anud estulindals
3) MsmovAUBIARIITULNS 4) nsliaruidesiudedunsuunng was 5) nsfnuasidile
Funsuuins Tnefiinasinnsliazuuy T6uA s1nflan anndige 1nn Urunans tes teedign

slaruulunns iy tnasinsUsediunaaansadaldssl (Bloom, 1975)
Yoray 80 TulU (100 - 125 Azuut)  seAuIN

[y

Sauay 60-79 (75 - 99 AZWUL) SEAUUIUNANY

v YV

YpanI5eeay 60 (25 - 74 AZWUY)  SEAUNeY
AT MATBUUIUS AU LNRINNSUSTUNaaNINTaInlaeadl (Bloom, 1975)

Sovay 80 YulU (20 - 25 AzLuL) SEAULN
Soway 60 - 79 (15 - 19 ALLUL) SEAUUIUNAN
Ppani1sesay 60 (5 - 14 AZWUL) SyFAULIR8

N13ATI9HBUANANILATD D

Adeiuuuasuauiiaiadulimeanuiissmsadaienn Tnglinssnandnsnaey
armgniasasuiureniion s1uu 3 viu Fsannstuvuasuaiulunadeunuiismss
nudrmanuyndeldadviinnuaenndes (100) eatu Wiy 1 Yiadesdioddelunnaedd
(Try out) fuUsznnsiisidnuvar adendstungusegadildlunisdnem d1uru 30 Au udniwa
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mMsnaassldrmuaniiomemudoniu (Reliability) fae35n15m1en Susyavsuoanvoinse
wu1A (Cronbach's Alpha Coefficient) Lé A 1a21119 0 uvesias oelle Fruiaund de
N15U3NTT AU 0.98 ATUAIIUAIANTINONARNTNITTUUTAT WU 0.98 kazA AN
N13UFTNISLTINEIVIAE QAT UFUVAINAIVA M1UNITTUS VB TUUTNIT LNy 0.99
Tneuuvasunusatiu Saanuderiu whiy 0.99

nsnusIuTIadaya

A8 INANUATLANING IS UNINIRELIALTITY deflaungnaefnITuINIg
dudmingnssanyd Wevooyymiiususndeyaluniside AadeUssarunuiuidmiing
Tsmeruaduaiuguamiuadiduld ileduasinguszasduasduneulunmaiivunedoye

v
o w A

LAzl munguAled e gulanasantuiusituasingUsvasAuazoaunnlunisliney

=Y

LUUAUNINNS BT T ks TR NS ANS Wenausiieg1vouy1n ITeLanwuuasua1uli
naudiegeiuiglinsuiaingussasdveinisdnwinazeSuredeiSnismauAminiuuay
Felomalsdnanumasmindulingusetsmouuvuasunudenuies uazdanunglunisiiv
LUUEBUNY HI3T8RTIvdUAINATUE AU NABIva LA ufowilUTAT e ey

My a a ¢ aol aa
WlﬂmqﬂﬂﬂzLL‘UULLag'JLﬂiqgﬁﬁqu']ﬁmqqaﬂ@@@lﬂ

nmanneideyauazadanidlunmsieneidoya

1. adflsus3818 (Descriptive Statistics) Ll oagudayadildanmsAnulunisusses
dnwaizvestoyalasmamamud Sovas Aads uazAndonuuumsgu tiausluguuuuves
M54

2. afiRBeeyanu (Inferential Statistics) WileAlaszimuduiudszninsiiadodiuyana
I@un twe 91g @orunIwausa sedun1sAne s1eld endin And nsfnun wagdiuauads
Aulduinig fauafnon1s¥uuIng uazauaenisionadnsnisuinisiuamnmuInng
YoILlTINYIUIAF UATUAVAINGIUS M1UNITTUS VO SUUTNIT lutumeinaidog
Fvinanssayd deaddlaaunis (Chi - Square test) waradAdulszAnsamiusuuuimoddu
(Pearson product - moment correlation coefficient)

1 o/

/ = Q‘ 1
NSNIINYANSNGUAIDE19
n15398luAs AN 1uN1TN1TUIINAUENTINNITNITATEETTUNTIT e luny vl
WInegdeaisy lun1suseyunnenITuNITNAITNRsesTIY edun 5 dmnAu w.a. 2567

AUSHElASINSIaYR HE - WTU 2567-0064 10nassusesiavii WTU 2567 - 0064
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NaN15938

1. doyamluvasnguaietng
nqusegsdulugidunamngs Sevaz 64.9 To1g53ni13 40 - 59 U U Souaz 42.2
lnediongiewan 20 U wavorguniian 81 U egwaiie 50.68 U fanunmausauniign Sesas 52.6

v

JuN1sAnuIsEAuUsEaNAn®ILINTan Segay 45 UsenauanininunsnIsuannign seuas 32.7
fseldladesionautasndi 10,000 UM Sovay 49.8 Inelisulatasiign 2,000 UInsiolRoU
sglauniiga 90,000 vmsaiaeu seldladedeinou Wiy 20,473.46 U HANSN1SNW

nanUsgiugunaniian segag 68.7 1UUINITIUINU 2 - 5 ATuNniige Sevay 73

2. fiAuARAaNITUTNMTvR SuuImslsmenuadaasug unmdiua Tulwadnaiios
AMINGNITUYS

A15199 1 TIUIULALI0UALVINGUABENTIMUNAUTEAUTIAUARADNITUINITVBIRTUUTNNS

lsanenunadeasuaunnsiua luendnnaiiles Jaminanssans (n=211)

STAUVDINAUAR MUY Soway
JEAUUIA 178 84.36
seaulIunany 32 15.17
ITAULIDY 1 0.47
374 211 100

MNMTI97 1 nuin seduauadsonisuinnsvesfuuinislsmeuiadaaiuguaimn
iva Tuand oo daninanssays egluszauuin d1uiu 178 au Andusesay 84.36
sosasuszaulunans 9w 32 au Andudosas 15.17 wazsziutios w1 au Anduies
g 0.47 AUE19Y

3. ANUAIANTIABNAANTNITUINITRIY SUUS AL saneuIadLaTugUAINAIUA
luundnailios ImIngWITUY3

A319N 2 TIUIULALS DEALYDING UAIDE 1WTTUUNANUTEA UAUAIAWT I ONAS NE NITUTNS
YIFUUINSLTmeUIadasugunsva Tundnaiiles Jamdnanssuys (n=211)

FLAUVDIANANANI 71U fovas
FZHUUIN 185 87.68
JEAUUIUNATS 25 11.85
SEAUTiY 1 0.47
394 211 100

1NMIN9 2 WU sERUANUAIAnIIHeNadnEn1IUTNISVRETUUTNSIsIneIUIa
daaiuguaneiva lulvneneides Janingnssays egluszdvuin 97uiu 185 au
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Antdusaay 87.68 59983u152AUUIUNAN 371U 25 AU AstTuSesay 11.85 Lazseavulae
110U 1 AU Andudesas 0.47 anuaisu

4. AUATNUTAITLTINEIUIAT UATUEVAINAIUA AUN1TTUS VR TUUTNT
luwndnalias JmIngnssays

A13199 3 TIUIULALTBUAZVBINGUAIBY NI ILUNM U TEAUAMAINUINITLTINE A LETY
guamiua mMunsSuvewrsuUTMs Tuunduneiiies Yinanssays (n=211)

STAUVBIAUNINUINIG U Soway
FLAUUN 193 91.47
JEAUUIUNATY 16 7.58
STAULDY 2 0.95
374 211 100

1A 3 WU sERuguAMUINslsmEUadLAS U NEIUA MunnTUTUes
ASuu3ns lusdinadies Sminanssans dnlngjegluszdvunn S1um 193 au Anlufeuay
91.47 503a9115zAUUIUNA1 99U 16 au Anvdudesaz 7.58 uazszautios 31U 2 AU
Anduosas 0.95 muddiy

A13199 4 TIUIULALTREATVDINGUAIDY T IMUNAIUTEAU AMAINUINTLSTING UG E LS
guamiua mMunsUIveEsuUIMs Tuwedneiies Yminanssans s1edu (n=211)

AMATNUINTLTINETUNIAF eI UGUAN FTAUANUARLIAY
fua MUN3TUZvaelSuuINs Tuwn Ol Urunans oy
2NDIIDY JMINGWIIUYT

sunnandesiulndals 197 (93.36) 13 (6.16) 1(0.47)
AIUNTTABUAUBIHUITUUING 196 (92.89) 13 (6.16) 2 (0.95)
sumslienushilaunguniuuing 195(92.42)  14(6.64) 2 (0.95)
aunsin e FINAINTUUINNG 193 (91.47)  17(8.06) 1(0.47)
AU dUFUsTINYRINITUINIg 183 (86.73)  28(13.27) 0(0)

AR50 4 wud1 AuawuInislsameiuiaduasuguameiua munnsiuives
F5uuins lundneiles davinanssans s1esu Ieszduann 3 déu leud 1) suenadesiu
Pinslals $esaz 93.36 2) Frunmsnevaussiiniuuinig Sevas 92.89 3) srumslitrushilaun
HUNTUUINT Seway 92.42
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M19199 5 anuduiusseninetadediuyana Lawn i aounmansa seaun1sAne 1w ns

N155n81 AuAUAINUIAITIsIneIUIaduauguaIneua A1unsTUsve SuUINIg

Tulungneiilod JMTRaNsIUYT TATIERaLAlAaLals (n=211)

fiauus AMATNUINS 1 p-value
11N Urunans dee
LNF 0.335
418 70(33.18) 3(1.42) 1(0.47)
‘1/@@ 123(58.29) 13(6.16) 1(0.47)
A0NUNWANTE 0.745
|Gl 54(25.59) 3(1.42) 0(0)
gusd 100(47.39) 9(4.27) 2(0.95)
nine 28(13.27) 2(0.95) 0(0)
ng/ueniuey 11(5.21) 2(0.95) 0(0)
SLAUNTSANEN 0.222
a5y 10(4.74) 0(0) 0(0)
Uszoufne 90(42.65) 3(1.42)  2(0.95)
Tssudnw/Ua./Ura. 61(28.91) 7(3.32) 0(0)
USgyay v 29(13.74) 5(2.37) 0(0)
ganINUSyy 3 3(1.42) 1(0.47) 0(0)
1IN 0.371
LNYATNTTU 63(29.86) 5(2.37) 1(0.47)
ANV18/5INAA UG 32(15.17)  7(3.32) 0(0)
SUTY/NUNITUUITEN 51(24.17) 3(1.42)  1(0.47)
Fus1vns/minaueesy/ 22(10.43) 0(0) 0(0)
NUINNUSTIANND
B q (e, Shdnw, uwdthy)  25(11.85) 1(0.47) 0(0)
andlunmssnun 0.848
AVBalann1seIVNTANTINNS 24(11.37) 1(0.47) 0(0)
vioadu/Agiamia
avisUsenudeny 18(8.53) 1(0.47) 0(0)
dvduanuseiugunn 132(62.56)  11(5.21)  2(0.95)
P17 EULDS 19(9.00) 3(1.42) 0(0)

* p-value < 0.05

AR 5 19T es1zianudunuslaslda1laawAs WU LA @n1UNINELSE

sEAUMIANY 8% avsmsshw lilanuduiusiuaunmuinisismenuadaeasuguaindiua

MUNTTUFVRINIUUINS luwndunaiiles Yamingnssays (p-value > 0.05) FaufjiasausyAgiuy

Toul 1 7 3vu31 Uadudquynna baun A a0 1unInausa seauni1sAnegl a1
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o

lulungneiilod Jminanssuys Tnsevsmeatinduussdnsanduiusvosiosdu (n=211)

AuUs AMNTWUING
FuUsyansandusiug () p-value
Uadedauyana
218 0.143 0.038*
s1elamolnou - 0.040 0.559
$nuedaiunduuinig 0.003 0.960
VNAUARADNITUINT 0.674 < 0.001%
AN IIRBHAINENITUSNNS 0.863 < 0.001*

* p-value < 0.05
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2AUTENA

INNISANYITEAUVAUNINUTNITVRLTINEIVIRdBATUAVAMEIUE AIUN1TTUTVS
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Abstract

This quasi-experimental research using one group posttest only design aimed to
compare score of knowledge and practice among caregivers of children with pneumonia
between before and after experiment. Sample were 34 caregivers of children with
pneumonia admitted to pediatric ward 1, Songkhla hospital, calculated by G* Power
Analysis and recruited using purposive sampling method. Research instruments consisted
of guideline of planned information, knowledge assessment scale and caregivers’ practice

questionnaire which had IOC ranging from .67-1.00. Knowledge assessment scale had Kuder
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Richardson reliability of .80 and caregivers’ practice questionnaire had Cronbach alpha
coefficient of .84. Data were analyzed using descriptive statistics, Wilcoxon signed ranks
rest anddependent t test.Research results were found as follows; (1) After providing
planned information, mean score of knowledge in caring children with pneumonia was
significantly higher than before (M = 8.65, SD = 0.98 vs M = 6.15, SD = 1.31) (p<.001). and
(2) After providing planned information, mean score of practice in caring children with
pneumonia was significantly higher than before (M = 2.81, SD = 0.12 vs M = 2.10, SD = 0.33)
(p<.001). Registered nurses should use guideline of planned information as VDO media for
patients, caregivers and relatives to perform as well as extends to OPD clinics by providing

proactive knowledge, sharing and exemplifying.
Keywords: Planned Information, Knowledge, Practice, Caregivers, Pneumonia
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Abstract

The objective of this study was to investigate the effects of a community-based
treatment and rehabilitation program on relapses among individuals undergoing drug
addiction treatment. A total of 68 participants were included, divided into an experimental
group (n = 34) and a control group (n = 34). The control group consisted of individuals
receiving standard drug addiction treatment. Retrospective data were collected from
medical records in the 2023 fiscal year. The experimental group comprised newly admitted
individuals who received treatment through a community-based treatment and
rehabilitation program. Data were collected from February 5, 2024, to April 30, 2024. Data
were gathered using a questionnaire that had been validated for content validity, yielding
an item-objective congruence (I0C) index ranging from 0.67 to 1.00. Statistical analyses
included frequency, percentage, mean, and standard deviation. Hypothesis testing was
conducted using the Chi-square test and Fisher’s exact test, with a statistical significance
level set at 0.05.

The results indicated that over a three-month follow-up period, the experimental
group had a significantly lower relapse rate compared to the control group (p-value =
0.002). Additionally, at the second-month (third follow-up) and third-month (fourth follow-
up) assessments, the experimental group exhibited significantly lower relapse rates than
the control group (p-value < 0.05). These findings suggest that community-based treatment
and rehabilitation program effectively reduces relapse among individuals undergoing
addiction treatment.

Moreover, the research revealed that the reduction in relapse among participants
receiving community-based treatment and rehabilitation was attributed to support from
healthcare teams, families, and the community. This collaborative effort facilitated
planning, supervision, and monitoring of drug use within the community, ensuring that
participants completed the treatment and follow-up process as required. As a result,

individuals undergoing treatment successfully discontinued drug use.

Keywords: Community-based treatment and rehabilitation program, Relapse, Drug

addiction treatment
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Hunananmstdudiialasnguune Sevaz 67.65 nstidaenaninlundsildliindudae
ANuadasla Sesay 61.76 LilUseiRaanaut1dn Sesay 97.06 Lulillsasiun1a3nay Seuay
94.12 lifilsAsaumenie Sewag 97.06 wagliingdnssuguussluyuyy Sovay 91.18 dwiunay
musudnlvgforgadslunsldananinadusn 22.62 U (SD = 7.18) ansiandndildndausn
fio oth Yevaz 76.47 asiandedililutiagtu fe ot Yesay 88.24 awnglunsisaildasian
finnsausn Ao mamaynauu fevay 38.24 liiaefvseiRnadriumsthiingiw Sevas 61.76
wanatunsiinsunsudasne Ae ee1nidn Sevay 32.35 lnenisnsunisintneaninly
adsiildldiduramnannisdafudalaengmng Sevas 76.47 nstrdneandsluassilils
Antuseenuatasle Sovay 52.94 hifluseaafinouthda Sovas 97.06 Liflsnsaumedaie
Fogar 94.12 LifilsAsiunienie Sesar 100.00 wazlidnwginssusunssluguou Sosas 91.18
Meazdenuandlunisad 2

M13197 2 Yayamsldansiansio

Y Y - NAUNAADY (n = 34) NANAUAL (n = 34)
%ay)amﬂ%mﬂawm .~ " = —
JTMUIU VYA IT1UIU VYA
1. eglunslémaianinasoun (23.15 £ 9.12) (22.62 + 7.18)
(X £ S.D)
2. winansianindildaiausn
- 9N 23 67.65 26 76.47
-lod 1 2.94 0 0.00
- 1glsdu 1 2.94 0 0.00
“Hu 7 20.59 7 20.59
- gy 1 2.94 0 0.00
- NIgvion 1 2.94 1 2.94
3. yilaasandnildludagtu
- 9" 27 79.41 30 88.24
- lod 1 2.94 0 0.00
- 1glsdu 1 2.94 2 5.88
Hu 4 11.77 2 5.88
- gy 1 2.94 0 0.00
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M13197 2 Yayanmsldansanda (se)

Y Y - NaUNAass (n = 34) naNAIuUAN (n = 34)
doyansldarsiania — - — —
MUY Sovaz 37U Sovaz
4. aunglun1sBuldaaaninasaun
- \ieuwiu 12 35.29 1 2.94
- 9YINABY 14 41.18 11 32.35
- ANUFYNAUIUY 0 0.00 13 38.24
- Mlnetae 3 8.82 5 14.71
- laauela 3 8.82 3 8.82
- Foamsvaulsinniu 2 5.89 1 2.94
5. Us23an15i15un1sununsnen
- LAY 16 47.06 13 38.24
- lalimy 18 52.94 21 61.76
6. wiaralunahiunsininnunadeil
- 91N1INNNNY 1 2.94 0 0.00
- MIUUTIAU/59998 1 2.94 5 14.71
- DYINLAN 13 38.24 11 32.35
- JaAu/Unmnu wev. 11 32.35 8 23.53
- dnszidoudsny 8 2353 10 29.41
7. madhiumstirsandnluadeiifunauianmateduiialaenguane
-Ta 11 32.35 8 2353
- Talle 23 67.65 26 76.47
8. msviiaenandalundeiliintudrenruatasle
-Ta 13 38.24 11 32.35
- Talle 21 61.76 23 67.65
9. UsyiRmdnoutUnasetl
-4l 1 2.94 1 2.94
- laid 33 97.06 33 97.06
10. TsAS2UNI9IALY
-4l 2 5.88 2 5.88
- lad 32 94.12 32 94.12
11. TsAs2um19ne
-4l 1 2.94 0 0.00
- g 33 97.06 34 100.00
12. waAnssnguusluyuu
-4l 3 8.82 3 8.82
- lad 31 91.18 31 91.18

3. manduluians wud ngumaaesiimanduluiant S1uu 3 au Anidudosay 8.82
TnenansUszdiumstiinenanfandsnmsiidasania Tuadeil 1 (2 &Ua ndsnistidne
i) livgaian Sosa 5.88 uarluadedl 2 (1 Heu ndnstineuaniin) lungaiam Jovas
8.82 é’m%’umjumuauﬁmsﬂé’ﬂmﬂw%ﬁ 9 9 Ay Anduseway 26.47 lneransuseiduns
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trdasnaniandsnistidneanin luadedl 1 (2 duas naansUndnenanina) livgaian
Yoway 26.47 Tundadl 2 (1 1fou udansiinenania) lingaan fevay 23.53 luadedl 3
(2 o ndsnsthiinganiio) livgaian fovay 8.82 warluadsil 4 (3 1iou ndsnsvitae
weifin) lavgaian Yosay 5.88 TaziBoauandlumsiei 3

15199 3 nsnauluiangn

Y R NaUNAass (n = 34) naNAuUAN (n = 34)
A5 LBESLEN AR — ~ — —
MUY Sovaz 71U fovaz
1. dayamanduluiandn
~aifinnsanen 31 91.18 25 73.53
- fimsianen 3 8.82 9 26.47
2. wan1suszidiunisuntneanfanaadnsunisunda
~adait 1
- Livegawan 2 5.88 9 26.47
- NYALAN 32 94.12 25 73.53
- adait 2
- Livegawan 3 8.82 8 23.53
- RYALEN 31 91.18 26 76.47
~adait 3
- Linegawan 0 0 3 8.82
- RYALEN 34 100.00 31 91.18
- il a
- Lnegawan 0 0 2 5.88
- RYALEN 34 100.00 32 94.12

4. namsUssifiumsthtaeaniin wui nguneaesiifinisnduluiandiynauldsums
Annuilagnsidentu fesas 100.00 asratlaanizwuans Sevaz 100.00 Liflornsmanie See
az 100.00 dwlngflifion1smnadn Sesas 66.67 awnsaegswiunelunseuaiale Jovas
66.67 anunsnegdmiuniglusuvuld Sovar 66.67 Warsandn 1 - 2 afydUani fovas 66.67
amglunsnduluiane fe dourau fevay 66.67 nneuldfinsldarsanianoufuunfaniu
Yowaz 100.00 dwiungumuauiiinianduluiandrdnivgfnisianulaeiniuuinisiaain
UnUnansiandin Sesas 77.78 ynaunsaalaatznuans Sevay 100.00 Wiflenismianie Sevay
100.00 liflon19m19in Seway 88.89 awnsneysiuiunelunseunsils Sewas 77.78 @1w1sn
oefsrmumeluyumld Sovay 66.67 Tansandin 1 - 2 aSy/dUni Sevas 55.56 anvglunis
ndultiandn Ao Liiourau fevas 77.78 uaglifinsldaaandadoutufany fovay 88.89
sazdeauandlumsnei 4
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M19199 4 wan1sUszdiunsuideenandnlugiinguliiane,

Y - NEaUNAAaY (n = 3) ngauAIuAN (n = 9)
A5 LBESLEN AR — - — —
MUY Sovaz 7MUY Sovaz
1. 38 lunshnanu
- wfuuinsfiradintaansianin 0 0 7 77.78
- maveudiu 3 100.00 2 22.22
2. nan1snsavdaanizamulisunsuunun
- NUAITLEANGR 3 100.00 9 100.00
3. 9IN5N19N"Y
- udusa 3 100.00 9 100.00
4. 91N1INNIN
- Un#i 2 66.67 8 88.89
- FuAs/uensa 1 33.33 1 11.11
5. Anudunusnglunsaunia
- YRUTUNTUIUNGD 1 33.33 1 11.11
- ladgousu 0 0.00 1 11.11
- ag5iuled 2 66.67 7 77.78
6. ANUFNNUSAETugUY
- YRUTUNTUIUNGD 1 3333 1 11.11
- ladgousu 0 0.00 2 2222
- ag5iuld 2 66.67 6 66.67
7. nMmsldansianin
141 - 2 ado/dunndd 2 66.67 5 55.56
Sdnnndn 2 adydland 1 3333 4 44.44
8. awnglunisnduluiansn
- ileuvau 2 66.67 7 77.78
- 9YINADY 0 0.00 1 11.11
- AUAYNEUIY 1 33.33 0 0.00
- vilimetae 0 0.00 1 11.11
9. finsldansiandnnouiusnfnnuluaded
- lalle 3 100.00 8 88.89
- Tof 0 0.00 1 11.11

5. UszAvinavaslusunsunisiidaitudldonandalneguvudugudnandums
ndulliangmosidrsunsiitaeaniio wuh saeaszeziailunisiinay 3 Weu naumaaes
finsnduldiangndesninguauauegadtfud Aamsada (p - value = 0.002) uazluns
Annundadl 3 (2 iWou vdudhTunstineaning uazedadl 4 (3 Weu ndudnsunstndaen
ianfin) ngunaassfinisnduluiantdosninguaiuauegieliteddymisada (p - value <
0.05) swazidonuandlunsei 5
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(%
174 a

A1519% 5 Usgansavediusunsunisirdailundldeiandnlneguvuduaudnardlunisnduly
angveeiFunsiIUneansn

nan1suszEiun1sUnn aEnass nasAIA

IR o (n= 34) o (n= 34) p-value

MU (52882) MU (52882)

asedl 1 (2 dUanai ndamsidaeEwin
- ndulviamen 2 (5.88) 9 (26.47) 0.27¢
~ainduluianen 32 (94.12) 25 (73.53)
adedl 2 (1 iou ndimsvaeaniin)
- nduldianen 3 (8.82) 8 (23.53) 0.09°
~ainduluianen 31 (91.18) 26 (76.47)
adedl 3 (2 Wou udimstiaeEwin)
- néuluiaman 0 (0.00) 3 (8.82) < 00017
~ainguluianen 34 (100.00) 31 (91.18)
aded 4 (3 Fou ndimsviaeaniin
- néuldiandn 0(0.00) 2 (5.88) < 0.001"
~ainguluianen 34 (100.00) 32 (94.12)
PADATZEZLIAINIIAAAIN 3 LADU
- néuluiandn 3 (8.82) 9 (26.47) 0.002°"
~lainduluianen 31 (91.18) 25 (73.53)

C = Chi-square test, F = Fisher’s exact test, * p — value < 0.05

2AUTENA
fihsumstitnenanfindelsunsunmsiidaituylnegusudumudnananduliame,
feonhifiirfunisthtneaniadelusunsunisiidailueannd Tnsnuinaenszeriialu
nsfany 3 ey naunanssdinsnduliiand iosninguaiuauediedifddynsada (p -
value = 0.002) wazlunisfianuaded 3 (2 1fou ndadrFunmsindneanin) uazasei 4
(3 ifou nandrsunstdaenanin) nqunaassfinsnduluiandiiosninnguaiuauogid
Heddymeadin (p - value < 0.05) Fsodurgldimslilusunsunistnitundldonanialng
yurudugudnarsansnannsnduluiandilégensiidmiuvesiiugunin fidrunistide
guanin aseuafazyuvy Inmaalesuilaynduenian weadueulindauazanniu
onuivla Fedavariidugaisuiulunsusudsumnndeiiduguassalumsnduluiand uilef
drfunmsthdasuania aseuafuazgurulddanudlaindy slfAaaunseviniuas
annsadsunasmnudeifviidugUassauidumssmdaaiunazatvayulvgidriuns
thnenandndnldonandna tandemnuimielunsnasnlunisqua Mfulazinauean
Anluguvu ilagiinsunstdaenandeaunsatidnuasinauasununasils suasyivlag
dsumstdangeldenandinle Jsaenadesiunsinuves 9aiing Sunswag (2566) il
ynsnyifeatulsAvinareddusunsunedndinutinyssgnduuudusutumsaiasyad
wwuiedsulmsenstioatunsnduliiensn 3 Weuwsnudsmsvisainuludtieedtinguanin
wuh naumeaesiildsunisthsadelusunsuannsnansnsinsnduliandlédosas 69 (p-
value = 0.016) uazannsnandnsinanduluiangrlugamdsiidn 3 Wou 1#3osas 89 4
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AdeRsiunTsAnuwes Uliae Sssidle (2567) Aldvhmsfinuifeafunavestusinsunistn
wuvysannsenstesiunisnduluemslugfanuwommianiu nui vddldsuTusunsmg nau
megralinginssudesiuenaninainiineunislasulusunsuegredidedfyn1eada (p-value =
0.02) ULaglBULALINUNMIANYIVEY NOA NAUATA wazAne (2566) lavinn1sAinyinavadluswnsy
msUdalaensiidusmvesasoundinasguvuvesisldouazarsiandailiflsadng
wui1 ngamanemasldulusunsu Sanuddlalunndnldenasarsaniaiigaduogied
Heddymneadi (p - value < 0.001) uazndumaaasdiarmsdlalunisngaldonararsanings
ningueuAnegiitedAyneadia (p - value < 0.001)

nsunansIRgluly

psthlusunsunmsiisatunddeiandalasgmudugudnansvesidrsunmsiidae
andalulfiduuamdunisdestunisnduliandludidnfunistrinenandanniiufives
NI

174 a o g’l 1
Jarauanurlun1siveasesald
~ a a ' oA a a N A a
msEnsAnmuUsIuNaagenaLiladlusyeiIan 6 1hau 9 Lhou uay 1 U Liedasi
ANUGIguUsEANSNavalUsknsuY Tuszezesaaud stalunistasiunisnauluvansn
AILUUINNAITAANUEHIUNTUITAENANAR NTENTIEAITITUAY haztINaN1ANINIINY
wHuN1sauaRUresialy
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UnAnea

nsfnuiliiTaguszasiifievsaidiunisuudiouveade vibrio spp. Tudsdunsuainiu
Ivhgemsnsaanludminunusiil suwdmsfnwdnwasilulnd laud anwlisearsiugadn
wazdaderielsn (In Vitro) vesdeuuailSefiuenls msnaaeunistevaaadindenuns uaznsges
aaBlaRuuuenAsnte nsAnwandietnedafnungy S 5 fege Ghegay 5 &)
WULe Vibrio spp. s1uau 10 Telwan Naﬂ’li‘i/l@ﬁ@UVl’N%iLﬂﬁ“UEJQL%/EJLLUﬂﬁL%‘EJﬁLLHﬂlﬁi%Q’jﬂiﬂiﬁiﬁﬁ
Jervuemsid sads TCBS ilu V. parahaemolyticus (6 anesiug) druleladdmdondu v.
cholerae (4 aneWug) HansmageunstosaauiinideauasnuIndafinuautd Alpha-hemolysis
¥oway 60 uaz Gamma-hemolysis Saaz 40 luvaiinanisdesaaemaniuduaurioms (Gevay
100) mamsmaaummhmam'immasuw w*umL%aaauiwmmamaaﬂﬂgﬁuauv 8 %ummiﬂumwawwaau
(Yoway 90-100) sniiu Tetracycline Fanuindofosay 90 fmnlladessyiuuiunans nsdneil
wansliiiuinde Vibrio spp. ‘I/lLLEJﬂIG]lILL‘L!’JI‘IJLI@]a@aﬂﬂﬂﬂﬁjﬁugwiﬂjiﬂwﬁﬂ’lim@L“UE)IU?S‘UUV]’NLG]U
91913

o o/

AdAgy: FUsle, MAUNTIY, NSABADANTAUATN

v
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Abstract

This study aimed to assess the contamination of Vibrio spp. in giant freshwater prawn
from a local aquatic food in Pathum Thani Province. The phenotypes, antimicrobial
susceptibility and virulence factors of the bacterial isolates were also studied (In Vitro). Types
of blood haemolysed and gelatin hydrolysis tests on culture medium were performed with all
bacterial isolates. It was found that 10 Vibrio spp. isolates were isolated from 5 samples of
giant freshwater prawn (5 prawns/sample). Biochemicals testing of bacterial isolates was
conducted, the green colony on TCBS agar was classified as V. parahaemolyticus (6 isolates),
whereas the yellow colony on TCBS agar was V. cholerae (4 isolates). The hemolysis of
bacterial isolates were Alpha-hemolysis (60%) and Gamma-hemolysis (40%), whereas gelatin
hydrolysis was negative (100%). Antimicrobial susceptibility test revealed that most isolates
were resistant to 8 antibiotic discs tested (90-100%), except tetracycline, which 90% of the
isolates exhibited an intermediate level of susceptibility. This study indicated that the
antimicrobial susceptibility pattern of Vibrio spp. isolates tended to be resistant to

gastrointestinal antibiotic treatment.
Keywords: Vibrio spp., Giant freshwater prawn, Antimicrobial resistance

UNn

e Vibrio spp. dnoglungu Gamma proteobacteria Wi unuaiiiounsuay JUTIUHIA
wulgvhlUlussuuinaiiiuazansiigosenisady Wy nde Tnadeiimuansalumssussie
M5IUABULUASIIAN 1MINAZBNBE19TIALE Y UATAILNTAANENDAANTHUGNITIUNTUANTUANIUE B
wuIUBY (Horizontal Gene Transfer; HGT) ufutladeddiiviiliigeunsaeiugnaredudone
TsA (Canellas et al. 2021) o Vibrio spp. fognd1 123 aneiiug Faursaeiusiduainguonisin
Lﬁ?}laiumuwsjﬁwulﬁﬂaa WU V. cholerae, V. vulnificus, V. parahaemolyticus, wag V. alginolyticus
(Baker-Austin, Trinanes, and Martinez-Urtaza 2020) AsAad o Vibrio spp. @2ulugu1a1nnng
wlaremmzia ethiivuideu ImammiﬁﬂlmmmLLavmmsﬂmalé’Laqiuﬁﬂaaﬁaiﬂ (Chonsin
2020, Percival and Williams 2014) amaliﬂmm ﬂawumwmamaa LU LA maama ey mU’;&mm
HRGHOINTGTERY mﬂumwmumwmmmimeu LLauE)’H]m?J‘Lli’]EJLLSQ‘MWﬂﬂWiiﬂ“H’WGl’JEJEJ’Wﬂ‘Ll %N
lmmmmmmmmsmmah (Canellas et al. 2021) uanaInil 3o V. cholerae Faduanmndfey
gaslsmeinanlsn Fuinannisuslantuazenmsildavenn Tnsarzensnszia 39 Vibrio vane
siaflanundeslasiunsindefiinainesnsmeadivuiliou (Hoffmann, Batz, and Morris Jr 2012)
wardsanansofadeluszuud 1 199319n8 WU 1 wazuIALKE (Froelich and Daines 2020) Haie
Aelsn (Virulence Factors) ivilside Vibrio spp. ﬁaiiﬂlﬁ‘;‘uLLiﬂd}JmﬁW\ﬂﬂﬂﬂia%j’lﬂL@Ul‘dﬁLLaz
a15WeIN9 9 1WU Thermostable Direct Hemolysin (TDH) Tu V. parahaemolyticus waz Haemolysin
A (HlyA) Tu V. cholerae sauisioulmingulusiioaidosaaisnsaaiiau 1y Gelatinase (Zhang
and Austin 2005; Osei-Adjei, Huang, and Zhang 2018) miﬁy’ejﬁiamﬁmﬁ]aﬁ?jwmu%a Vibrio spp. €4
Futlgrniliutuegasing Tnsiavngnisldefioangnnite (Broad-Spectrum Antibiotics) 89013
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dwalviAnnshesgeluuazanussansnmlunsinuinisinide (Amalina et al. 2019) Uszinelne
fnsuilnremisnziasgeunivats lagtanizds Judusmisveniioy (Oosterveer 2006;
Sampantamit et al. 2021) YnisUutiouvesdieluommeadinmuldves warnmsudeude
Tuewsnziaaniloniagsiivguuidougemssu vliiAaanudssonisssuinvondeluumy
uena1nil msuilanomansaivuiedsdligndafinanudsdunisinide (Kramer et al. 2016)
anunsaiineliAnnisldedugatnlumsdnuifiniy Ssdmademafinduvondonos egilsh
mu fnsAnwiieafiumsudewnende Vioro spp. Tuomasnuaanliulsandlnefiondniioslu
uiawiosiu fufu nsAnndFedfnguarasdifiodmanisiuiieuveada vibrio spp. lufngiv
ownsnzaannaaaresiulueiuismaunus Anvidnuazarlidesidugadn wasilade
nsnelsaluseRunaannaael (In Vitro)

521 08U3593Y
mMsuenauaznssuunadaeuuniie Vibrio spp.
ssmhetufiunuananuresemsaluaiuidmiaunusi s 5 S
FAIWTIWIU 5 98719 UagduanunguIwIU 4-5 dase 1 Alansy vauwsiaziioga unduieslfumnig
unAnendeunusil fegedaasgnungiudenidauniilonaudie Water Peptone broth (WPB)
(HiMedia Laboratories, India) Aw 2% NaCl (Qrec, Newzealand) USues 10 faddns tuan 15
Ul 91nansazateiiod1sUTuns 1 daddnsazgnifunauadly WPB MLfiu 2% NaCl Usanns 9
fiadans uarUndefionmgfl 37°C a1 24 F2lus aUBinudouuaii3efidosnisdauen aandy
ﬁ’]iazawLL‘UﬂﬁL%Sﬁ]%gﬂ‘ij’]iﬂLW’]%L?;J‘ENL%JEJUUEJ’MW%L“?N Thiosulfate citrate bile salt sucrose (TCBS)
agar (HiMedia Laboratories, India) LLazﬂm%aﬁQmmﬁ 37°C Wunan 24 %"ﬂm Giammfuﬁwmslﬁu
o fianwurlaladdiden (Non-sucrose fermenter) wagdLnéd s (Sucrose fermenter) LUyl
U3V R80T TCBS agar wazduunide Tnenaaeuandnumenisdnad Iéun Oxidase test,
Nitrate utilization test, Citrate test, Motility indole urease test, mﬁLf«ﬁﬁﬂu NaCl AU UTUS DY
ae 0,3,6,8 wag 10, Arginine dehydrolase test, Lysine decarboxylase tests ag Oxidative-
Fermentative Test (Lactate, Arabinose, Manital &g Sucrose (Garrity 2007).
msAnndnwasiTulniideuwuaiiSe Vibrio spp.
nagauni1sadeuleyd Hemolysin gasaanaifiniianung
Jowvafiioaggnilumizid sauueimisomndsade Blood agar (BA) (HiMedia
Laboratories, India) LLazﬂmL%aﬁqmmﬁ 37°C 1an 24 $las enedounisadng Hemolysin lagag
MNSENURANISNA@BUNSERAAN AR BALAY IInATELNARIBaUaT Uy 3 s¥au Ae Beta-
hemolysis, Alpha-hemolysis ez Gamma-hemolysis (Ramesh et al. 2014).
nadaunsadeulesl Gelatinase gowdanlaaiu
L“’é{’e]LLUﬂﬁLgﬂﬁ]zQﬂ‘ljﬂULWWSLgﬂﬁuuaﬂﬁﬁ@’]‘wﬁLL“Z?Q Tryptone soya agar (TSA) (HiMedia
Laboratories, India) 7l 0.5% (w/v) gelatin waztmidoigamgil 37°C a0 24 dalua ilevaaoy
M3a33 Gelatinase TngagynIseUNANSVIAABUNSE BEEANELIANALIINNSERNAG IR LUET B4
szinu3nalld (Clear zone) vesensiassdiosous talail (Ramesh et al. 2014)

NSANTUIANTTUGVANULALAUURBASNE Uit 2 atiuil 1 unsan - Wwigy 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



FANFUTANTFTUAUNTWULAzAMN U
* (Journal of Health Innovation and Safety)

E- 2423 91 4 9710 8

N1INAFIUAINLIFARENTAIUYATN

i anuAT IS BaEgnINIZLE 89418919115 Mueller-Hinton broth (MHB) (HiMedia
Laboratories, India) flgamail 37°C 11a1 24 Falus ansazaeidouuaiiisazgniieandliiiaang
gy 0.5 McFarland Standard #aeansazans 0.8% NaCl 91niudsuuaiiieazgniludaun
mmil,?;j&m%a Mueller-Hinton agar (MHA) (HiMedia Laboratories, India) LAEYINNNTINHUETAY
@asﬁwm%}w@aau Tawn Trimethoprim/Sulfamethoxazole (SXT; 1/19; 25 pg), Imipenem (IPM; 10
pg), Cefoxitin (FOX; 30 pg), Aztreonam (ATM; 30 pg), Ampicillin (AM; 10 pg), Ciprofloxacin (CIP;
5 pg), Gentamicin (GM; 10 pg) taz Tetracycline (TE; 30 pg) (Oxoid, UK) Lﬁa'ml,wiua'ﬁéhm;a%w
wduudefiguvndl 37°C nan 24 Falus Tnggrunalae Tnvuiadurigudnarsuasieula (nhibition
zone) srenunallulaifiesn (Susceptible) lisipa1urunans (Intermediate) vi3onenes (Resistance)
TneldideuunaiiSe Escherichia coli ATCC 25922 iluidamununanisvaany (Abdalla et al. 2022;
CLSI 2023)

NAN153BUAZNTRAUTIENA

NSARKENLTBLUATISE Vibrio spp. 31ndiegeeiunsuilaainnainantudswinuyusid
o L% 1 Q" | dy . . Y o
WU 5 A8 (0IN7 1) NUIE@NTORENLR Vibrio spp. ladnwiu 10 leleanlaenanisagaeuy
Y = = = Ny A ° gy =~ a v
anwgnTualnuiwenvlalaldWeiuueImis TCBS 31uau 6 lelulan ddnwaemetuaiindiy
AULe V. parahaemolyticus vadgtonillaladdindos 31uu 4 lolglan ddnwuen1sgualaaie
AUl o V. cholera @ lnanisnadsuanwugnianientn laun nnsasisoulesl Hemolysin,
Gelatinase wagilsuuumnulineansfiugadn (m13199 1) kan1sAnwinisasraeulesd Haemolysis
wuIenuenlalinanisuaaau Alpha-hemolysis S98ag 60 Lay Gamma-hemolysis S98ag 40
launqui¥e V. parahaemolyticus 31U 5 910 6 baleian aiunsoasiseuleduuy Alpha-
hemolysis $p8ay 83 Atugilldie V. cholera 311U 1 910 4 lolwian a@mnsaadraeuletinuu Alpha-
hemolysis $aaz 25 wazn1sasrueulel Gelatinase Tinaaunnlelaian wansdliiuindeiidauwen
nfregananiunldunagiianuausalunisnelsaisunsilaes

& . & da  wa ] a =Y

e Vibrio spp. WwdefiigUinisunssyuinlueimanziage duidesindszyinslu
Ussinalneiinisndn gulan wazuilaandnduaiamisngianinugsansagliusegn Ingianizn
(Oosterveer 2006; Sampantamit et al. 2021) Jgyrn1suuloutsuuniitie Vibrio spp. Y8991413
neiakazinan1syulaudage 1 sdudanuuin (Kramer et al. 2016) 10 V. parahaemolyticus
waz V. cholera uweunuailiienelsneimsiluiiy (Food poisoning) Fauuseenduaeiugnelsa
(Pathogenic strain) waga1eiug binelsa (Non-pathogenic strain) lngaawug linalsanulelu
MegadanIndenisieray 98-99 vasaenusinelsatulaeiilunulanndiegadiielsnems

a £ & v soa P . A o o« % a . a

Wuiwdwduarewugndvadanelsa (Virulence factor) id1AgyAonsasisasiiy (Toxin) ¥ila
Thermostable direct haemolysin (TDH) wa#3 e TDH-related haemolysin (TRH) 71 s ualit LAin
999138939 (Enterotoxicity) 9g193uusdlel (Chonsin 2020) MsinweilinaInn1suslameImaneiad
Uwaumns TOH uaz TRH danuanunsatunisasneg (Pores) vulaviugadvedlaadviliiinnisde
aunavatleoaukara1sne 4 neluwaduaziilugnmsuaneenvadwad (Haemolysis) wenantl Lie
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gearu1soas1atouleian1g 9 19U Enterotoxin, Cytotoxin, Protease, Lipase, Phospholipase,
Siderophore, Adhesive factor kag#3® Haemagglutinins (Zhang and Austin 2005)

nan1snaaeusUiuuatliesdugadnliun nauiidnuinanisaiansaldn léud sxT
fudansadiaiaead 1Hun IPM, FOX, ATM way AM wazdudamsdanszilusiiu dud ap.GMuas
TE Fafuasiugadniifinisldsnyilsefadoszuumaiuoims (Kim et al. 2019) wuin \Wodosie
arsfuadnlungududamsadaningad Idud FOX, ATM wag AM nauiitarananisairansalnde
(SXT) uazdudsn1adansgailusiu 1dun CP uaz GM vaedl TE TkanaAs (ntermediate) §9
aonadastumsAnwanulearsiugainvende V. parahaemolyticus fidauenldaindotis
nesuarUameialunauanizemiviedisnd lneiere AM (100%) waz SXT (40%) (Abdalla et al.
2022) finsenwsegrniussmaluiide wuin Vibrio spp. davluaiaese SXT (30%), IMP (30%),
GM (10%), AM (30%) wa TE (70%) (Adesiyan, Bisi-Johnson, and Okoh 2022) wenaniiwuinige
V. Parahaemolyticus fifausnldaindsun (Litopenaeus vannamei) Tupainandsemausndaie
fo AM waglasie TE uag CIP (Melo et al. 2011) vaug#insAnwinruladesdugadulude v
parahaemolyticus Mniegsfsmuaziluedsimiaian s1uau 104 Toluan dndlugjierosn
Augatninuu 8 ¥ila 910 12 wila lawn AM, Streptomycin, TE, SXT, Nalidixic acid, Oxolinic
acid, Kanamycin wag Enrofloxacin (Soway 98.9, 6.6, 4.4, 3.3, 3.3, 1.1 o 1.1 AIUAINU) Way L%a
F1u3u 91 lelaian liraa1561uaTn Chloramphenicol wag Fluoroquinolone takn Ofloxacin,
CIP uaz Norfloxacin 8409111 wun15A ea1s@ugadn Colistin way AM (§e8az 100 uay 83
ndU) Tl V. parahaemolyticus fusnldanommangialunngammumuag

ayunan1sAnen

m’iﬁnmi@mﬂ%ﬁu’iﬁﬂLLU‘Uﬂ’amlwiaaﬁﬁmﬂa%w‘uaaL%@ Vibrio spp. fifiauenldann
masmmmmswaﬂummmawamuiummmﬂwumuua‘ummimmamamsmuaaﬁuwwmﬂ%iﬂmiiﬂ
GI@L%E]S“UUV]’NL@NE]’]W]??N nmsgulnauazuilnaemangialigsanlaefsanisdadutiadoideo
ATUNISEUANENTE Vibrio spp. Tundaninuyusiil

ﬂ’W‘WI 1 GI’JE]EJ’Nﬂ\iﬂ’uJﬂi’]lleLﬂ‘iﬂﬂ@ﬁ"lﬂﬂﬂlﬂﬂ\?ﬂ?ﬂﬂﬂuﬁqu
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M19199 1 dnwasgneilulndveuda Vibrio spp. Mkenlaainieniunsy

Phenotypic characteristics

Bacterial isolates Antimicrobial susceptibility
SXT IPM FOX ATM AM CIP GM TE

Haemolysin Gelatinase

E. coli ATCC

R R S | | | | | ND ND
25922
Green colony

V.

parahaemolyticus R R R R R R R Beta -
DMST 5665
Gl | R R R R R R | Alpha -
G2 R R R R R R R | Gamma -
G3 R R R R R R R | Alpha -
G4 R R R R R R R | Alpha -
G5 R R R R R R R | Alpha -
G6 R | R R R R R | Alpha -
Yellow colony
V. cholerae DMST
R R R R | R R | Alpha -
9701
Y1 R R R R R R R R Gamma -
Y2 R R R R R R R | Gamma -
Y3 R R R R R R R | Alpha -
Yd R R R R R R R | Gamma -
. Negative:
Susceptible (%) 0 0 0 0 0 0 0 0 Beta: - 0
100%
Intermediate (%) 10 10 0 0 0 0 10 90 Alpha: 60%  Positive: 0
Gamma:
Resistance (%) 90 90 100 100 100 100 90
40%

RUYLVIR
SXT; Trimethoprim/Sulfamethoxazole, IPM; Imipenem, FOX; Cefoxitin, CIP; Ciprofloxacin, ATM; Aztreonam,
GM; Gentamicin, AM; Ampicillin, TE; Tetracycline, S; Susceptible, I; Intermediate, R; Resistance, ND; Not

determinellay -; Negative

JaLauauug

msfnwililunsfnelaensdansesiiegnenmsanainaaiaviduis e1adsliiiesme
AONTUITAMNINYBIDMTNadnTaiosiundminunu s1dlaesan egalsinudeyailiasdu
Usglegdlun1suuiRauuassneaun mduai1ueesiuii aain wazsiudauseynvuluviod i
nszvinfedymnisvuideowdowuniiisy Vibrio ¥8381913 M3ldansinugadn wagn1sheansiiuga
= & A Ao & =
Fnvpudeunuaiiiseiinsuuleuluamsuiniuy

ARRNISHUTZAA
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YOUUAN A3.ATNY TeAaTad Natuauuy uaglvAuuzdl naenauliniusiuilowside
Juegned uazveveunszaadiidiusnlunsidenssingielnnuideduiidniogarsliedauysal
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Abstract

The emergence of multidrug-resistant (MDR) bacteria in outdoor environments
present a growing threat to public health and ecosystems. This mini-review aims to explore
the ecological sources and pathways of airborne MDR bacteria, emphasizing their prevalence
in diverse outdoor environments such as urban areas, agricultural lands, and natural
habitats. The review is based on a systematic literature review using electronic databases,
where relevant studies were identified and analyzed for data on airborne MDR bacteria. The
factors contributing to the dissemination of these bacteria, including human activities, animal
interactions, and environmental changes, are discussed. Data was sourced from peer-
reviewed journals, government reports, and environmental health studies. Health impacts,
particularly the role of airborne MDR bacteria in respiratory infections and the potential for
community-wide outbreaks, are focused on. The findings emphasize the need for enhanced
monitoring, control measures, and global collaboration. By synthesizing current research, this
review provides evidence-based recommendations to reduce the risks associated with

airborne MDR bacteria and supports policy development.

Keywords: Multidrug-resistant, Environments, Antibiotic, Air outdoor

Introduction

Multidrug-resistant (MDR) bacteria have emerged as a critical global public health
threat, contributing to 1.27 million deaths in 2019 alone and 4.95 million deaths overall due
to antimicrobial resistance (AMR) (Kariuki et al., 2022). The growing prevalence of these

pathogens presents a unique challenge as they have developed mechanisms to withstand
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multiple antibiotics, making treatment difficult. The spread of MDR bacteria not only
complicates healthcare management but also increases risks for widespread community-
level infections, particularly respiratory diseases.

The rise of MDR bacteria is driven by a variety of factors, including inappropriate
antibiotic usage in medical, agricultural, and industrial settings. This, combined with
environmental changes such as increased urbanization and pollution, accelerates the spread
of these resistant pathogens. Urban areas, agricultural lands, and wastewater treatment
plants have become reservoirs for MDR bacteria, leading to increased human exposure
(Kumar & Pal, 2018). Trends such as the misuse of antibiotics in livestock farming for growth
promotion and disease prevention exacerbate the environmental contamination, with
bacteria traveling through air and water pathways to distant locations (Mulchandani et al,,
2023). These developments heighten the risk of outbreaks and the spread of resistance
genes across bacterial populations.

Health risks are mounting as these bacteria contribute to a range of respiratory
infections and other conditions that are becoming increasingly difficult to treat (Browne &
Mitchell, 2023). Moreover, environmental contamination caused by industrial emissions,
wastewater discharge, and agricultural runoff further complicates the issue by facilitating the
persistence and spread of MDR bacteria in outdoor environments (Sambaza & Naicker, 2023).
The role of airborne transmission, in particular, has been identified as a significant but
underexplored factor in the spread of these pathogens (Husna et al., 2023).

This review aims to provide a comprehensive overview of the ecological sources,
transmission mechanisms, and health impacts of airborne MDR bacteria in outdoor
environments. By examining the mechanisms of transmission, the ecological and health
impacts, and the strategies for mitigation, this paper seeks to focus on the urgent need for
coordinated efforts to monitor, understand, and address the risks associated with airborne
MDR bacteria. Understanding the dynamics of these pathogens in the outdoor air is essential
for developing effective public health policies and interventions to lessen their spread and

impact on global health.

Study Methods

This review synthesized secondary data from peer-reviewed literature, government
reports, and environmental studies. The structured search focused on databases like
PubMed and ScienceDirect using terms related to airborne MDR bacteria, environmental

contamination, and health impacts. Studies from the last 20 years were included, with a
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focus on outdoor transmission and public health risks. Data was categorized into themes

such as ecological sources, transmission pathways, and health impacts.

Source of MDR bacteria

1. Agriculture and Farming

Livestock can be a significant source of multidrug-resistant bacteria that contribute
to outdoor environmental multidrug resistance (MDR). In large-scale livestock operations,
animals are often given antibiotics to prevent diseases and promote growth. However, some
bacteria in these animals can become resistant to these antibiotics over time. When animals
produce waste, such as manure, it can contain these resistant bacteria. This waste can then
release bacteria into the environment through various pathways (Alegbeleye, O.0. & AS.
Sant’Ana, 2020). For example, when manure is spread on fields as fertilizer, bacteria can
leach into the soil and potentially contaminate nearby water sources (Ananna, F.H., et al,,
2021). Additionally, airborne particles from livestock facilities, such as dust and aerosols, can
carry bacteria into the air. These bacteria can travel long distances and settle in other
outdoor environments, contributing to the overall pool of multidrug-resistant organisms in
the air (Zhao, Y., et al,, 2014). Therefore, livestock operations serve as a significant source for
outdoor environmental multidrug resistance by releasing resistant bacteria into the
environment, where they can persist and potentially spread to humans, animals, and other
organisms.

Livestock can indeed be a significant source of multidrug-resistant bacteria
contributing to outdoor environmental multidrug resistance (MDR). According to a study
conducted by Muchandani et al, which used statistical models, antimicrobial usage in
livestock farming was estimated at 99,502 tons in 2020 (Mulchandani, R., et al.,, 2023). The
study projected an 8% increase to 107,472 tons based on current trends. This extensive use
of antibiotics in livestock operations creates selective pressure, favoring the survival and
proliferation of antibiotic-resistant bacteria within animal populations (Manyi-Loh, C., et al,,
2018). Consequently, when animals produce waste such as manure, it can contain these
resistant bacteria. Manure, when used as fertilizer, can introduce resistant bacteria into the
soil, which can then potentially contaminate nearby water sources. Furthermore, airborne
particles from livestock facilities, including dust and aerosols, can carry bacteria into the air
(Manyi-Loh, C., et al, 2018). These bacteria can travel long distances, settling in other
outdoor environments and contributing to the overall pool of multidrug-resistant organisms
in the air. Therefore, livestock operations play a significant role in outdoor environmental

multidrug resistance by releasing resistant bacteria into the environment, where they can
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persist and potentially spread to humans, animals, and other organisms, exacerbating the
global challenge of antibiotic resistance.

2. Industry

The presence of multidrug-resistant bacteria in industrial factories signifies a
concerning trend with far-reaching implications for both worker health and public safety.
Research conducted across various industrial sectors, including textiles, food processing, and
pharmaceutical manufacturing, has unveiled alarming levels of multidrug-resistant bacteria
within these settings (Nikaido, H., 2009). Factors contributing to this phenomenon range from
the dense concentration of workers in confined spaces to the extensive use of antimicrobial
agents in production processes. For instance, studies have documented high prevalence
rates of antibiotic-resistant strains in textile factories, where workers are routinely exposed to
contaminated materials and environments (Muteeb, G., et al, 2023). Similarly, food
processing plants, reliant on antimicrobials to control microbial growth, have emerged as
hotspots for the development and dissemination of multidrug-resistant bacteria.

The detection of multidrug-resistant bacteria in industrial factories underscores the
urgent need for proactive measures to address this growing threat. Beyond jeopardizing the
health and safety of workers, the presence of these pathogens raises significant concerns
regarding their potential transmission beyond factory boundaries (Prestinaci, F., P. Pezzotti, &
A. Pantosti, 2015). Workers in such environments face heightened risks of acquiring infections
that are increasingly difficult to treat, leading to prolonged illnesses and increased
absenteeism (Salam, M.A., et al., 2023). Moreover, the release of contaminated wastewater
and airborne emissions from industrial facilities present a risk of environmental
contamination, further perpetuating the spread of multidrug-resistant bacteria
(Koutsoumanis, K., et al., 2021). Factors contributing to this phenomenon range from the
dense concentration of workers in confined spaces to the extensive use of antimicrobial
agents in production processes. For instance, studies have documented high prevalence
rates of antibiotic-resistant strains in textile factories, where workers are routinely exposed to
contaminated materials and environments (Dehari, D., et al., 2023). Similarly, food processing
plants, reliant on antimicrobials to control microbial growth, have emerged as hotspots for
the development and dissemination of multidrug-resistant bacteria (Host institution:
Department of Food, 2018).

3. Wastewater treatment

Wastewater is a significant source of MDR bacteria due to the presence of high
concentrations of antibiotics and other pharmaceuticals, which create selective pressure that

fosters bacterial resistance. Additionally, wastewater often contains a diverse range of
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microbial communities that can exchange genetic material, further promoting the spread of
resistance (Sambaza, S.S. & N. Naicker, 2023). Research has shown that wastewater from
hospitals, pharmaceutical industries, and agricultural runoff often contains significant levels
of antibiotics and resistant bacteria (Samrot, AV., et al,, 2023). For example, a study
published in Environmental International found that wastewater treatment plants are
hotspots for the accumulation and proliferation of antibiotic resistance genes (Pazda, M., et
al,, 2019). Another study in the Journal of Hazardous Materials demonstrated that the
effluents from these plants frequently carry MDR bacteria into natural water bodies,
contributing to environmental and public health risks (Kumar, A. and D. Pal, 2018). The
presence of antibiotics in wastewater creates an environment where only resistant bacteria
can survive and thrive, leading to the selection and proliferation of these strains. This
selective pressure accelerates the development of resistance mechanisms within bacterial
populations. Furthermore, wastewater treatment plants serve as convergence points for
diverse bacterial communities, facilitating horizontal gene transfer, a process by which
bacteria exchange genetic material, including resistance genes (Ju, F., et al,, 2019). This gene
exchange can rapidly spread resistance traits across different bacterial species, compounding
the problem. As a result, wastewater acts as a reservoir and a conduit for the dissemination
of MDR bacteria into the environment, where they can potentially become airborne and
pose significant health risks.

4. Hospital

MDR bacteria in hospitals pose a significant and ongoing challenge to patient care
and healthcare systems. Hospitals, designed for healing, inadvertently foster the
development and transmission of these resilient pathogens due to factors like antibiotic
overuse and patient vulnerability. This phenomenon extends beyond hospital walls,
impacting patient outcomes, healthcare costs, and public health. Addressing this challenge
requires a multifaceted approach focused on understanding transmission dynamics,
preserving antimicrobial efficacy, and enhancing infection control measures.

Numerous studies have documented the widespread presence of MDR bacteria in
hospitals worldwide. These pathogens are often detected in various healthcare settings,
including intensive care units, surgical wards, and long-term care facilities (Fernandez-
Martinez, 2021). Factors contributing to their spread include the overuse and misuse of
antibiotics, inadequate infection control practices, and the presence of
immunocompromised patients. Research has identified common multidrug-resistant

organisms such as methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant
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Enterococci (VRE), and multidrug-resistant Gram-negative bacteria like Acinetobacter

baumannii and Klebsiella pneumoniae within hospital settings (Szabo, S., et al., 2022).

Factors Contributing to Airborne Outdoor MDR

1. Emission Sources

Using the antibiotics in agriculture for livestock erowth promotion and disease
prevention contributes to the development of antibiotic-resistant bacteria in animals and
their surrounding environment. These bacteria can be released into the air through manure
management practices or by direct contact with animals. In addition, urbanization and
population density can lead to increased microbial contamination from human activities
such as sewage disposal, inadequate waste management, and overcrowding, creating
environments conducive to the spread of MDR bacteria (Szabo, S., et al.,, 2022). Moreover,
industrial processes, such as wastewater treatment plants, food processing facilities, and
pharmaceutical manufacturing, can release MDR bacteria into the air through aerosolization
or wastewater discharge, contributing to environmental contamination (Zieliﬁski, W, et al,
2021). Environmental factors such as temperature, humidity, and air currents can influence
the survival and dispersion of MDR bacteria in outdoor air. For example, warm and humid
conditions may favor bacterial growth and persistence, while wind can facilitate the spread
of bacteria over long distances (Qiy, Y., et al., 2022). Improper disposal of animal waste,
including from livestock farming operations and pet waste, can introduce MDR bacteria into
the outdoor environment (Bai, H., et al,, 2022). Runoff from agricultural fields or untreated
waste can contaminate water sources and soil, potentially leading to airborne transmission.
These factors require a multifaceted approach, including improved agricultural practices to
reduce antibiotic use, better waste management strategies, enhanced surveillance of MDR
bacteria in environmental reservoirs, and public health interventions to reduce the risk of
transmission.

Research indicates that healthcare settings, including hospitals and clinics, are
significant contributors to MDR bacterial emissions due to the widespread use of antibiotics
and the challenges in infection control protocols (Kumar, N.R, et al, 2024). This is
underscored by findings suggesting that improper disposal of medical waste containing MDR
bacteria present a notable risk to environmental contamination. Moreover, statistics reveal
that livestock farming, where antibiotics are routinely administered for growth promotion
and disease prevention, stands out as another major source of MDR bacteria, amplifying their
dissemination (Vidovic, N. & S. Vidovic, 2020). Specifically, agricultural practices such as the

application of manure, containing antibiotic residues, to fields result in the introduction of
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MDR bacteria into water bodies and soil, thus further exacerbating their spread. Urban areas,
characterized by dense populations and industrial activities, also significantly contribute to
MDR bacterial emissions through air pollution and wastewater discharge (Vassallo, A., et al,,
2022). Notably, international travel and trade play a pivotal role in the global transmission of
MDR bacteria, with contaminated ¢oods and infected individuals serving as vectors for
dissemination across borders (Okeke, ILN. & R. Edelman, 2001). These statistics underscore
the urgent need for comprehensive strategies encompassing healthcare practices and
agricultural policies to reduce MDR bacterial emissions and combat antibiotic resistance
effectively.

2. Environmental Conditions

Environmental conditions play a significant role in the presence and spread of
airborne multidrug-resistant (MDR) bacteria. Understanding how these conditions contribute
to the development and dissemination of MDR bacteria is crucial for managing public health
risks. Environmental conditions can promote airborne MDR bacteria such as warmer
temperatures which enhance the growth and survival of bacteria, including MDR strains, in
the environment. Heat can also cause bacteria to undergo stress responses that may include
the acquisition of resistance genes (Dawan, J. & J. Ahn, 2022). Due to the mutation of some
bacteria during the seasons which might also increase the rate of growth consider the
stimulation or the triggering factors (Ryall, B., G. Eydallin, & T. Ferenci, 2012). Moreover, the
genetic determinants also classify the types and the intensity of resistance. As well, high
humidity levels can support the survival and spread of bacteria in the air, making them more
likely to be inhaled by humans or animals (Guarmieri, G., et al., 2023). The strong winds and
storms can disperse bacteria over wide areas, potentially spreading MDR bacteria from one
location to another. When wind speed is high, it can disperse bacteria over larger distances,
increasing the likelihood of encountering different environments and potentially exchanging
genetic material with other bacteria (Ruiz-Gil, T., et al.,, 2020). This can lead to the spread of
antibiotic resistance genes among bacteria. Additionally, wind speed can impact the
moisture content of the environment. High wind speeds can cause desiccation, drying out
bacteria and reducing their ability to survive and reproduce (Acosta-Martinez, V., et al., 2015).
On the other hand, low wind speeds can lead to stagnant air, creating conditions favorable
for bacterial growth and proliferation (Acosta-Martinez, V., et al., 2015).

3. Urbanization and Human Activity

Urbanization and various human activities significantly contribute to the spread of
airborne outdoor MDR bacteria, as evidenced by recent research on antibiotic resistance

genes (ARGs) in urban watersheds. The study found that the relative abundance of ARGs in
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water increased significantly with urbanization, with urban areas exhibiting nearly fifteen
times higher ARG levels than rural areas (Zhu, L., et al., 2022). This rise is attributed to factors
such as higher population density, increased medical facilities, and greater discharge of
domestic sewage, which all lead to the release of antibiotics and other pollutants into the
environment (Kusi, J., et al, 2022). Construction and demolition activities in urban areas
further release dust and particulates that can carry MDR bacteria (Tao, G., et al,, 2022).
Moreover, global travel and trade facilitate the spread of MDR bacteria, introducing new
strains into different regions (Bokhary, H., et al, 2021). In addition to the previously
mentioned findings, another study provides compelling evidence about the impact of
urbanization on the spread of MDR bacteria. According to research published in Nature
Microbiology, urban environments have a significantly higher prevalence of antibiotic-
resistant bacteria compared to rural areas (Zhang, Z., et al, 2022). The study, which
analyzed samples from various cities worldwide, found that urban areas had up to 50%
higher concentrations of ARGs in their water systems compared to rural areas (Hendriksen,
R.S., et al,, 2019). This is primarily due to increased human activity, such as higher rates of
antibiotic use in densely populated regions, inadequate waste management, and greater
industrial pollution. This further underscores the critical role urbanization plays in facilitating
the spread of MDR bacteria and the urgent need for targeted interventions to reduce this
growing public health threat. These findings focus on the need for comprehensive mitigation
strategies to address the environmental and public health risks associated with the
urbanization-driven dissemination of MDR bacteria.

4. Pollutants and Particulate Matter

The impact of particulate matter (PM)2:5 pollution on the dissemination of
antibiotic resistance is increasingly recognized as a significant global health concern. Studies
have revealed that PM2.5 contains a diverse array of antibiotic-resistant bacteria and
antibiotic-resistance genes, which can be directly inhaled by humans, leading to respiratory-
tract injury and infection (Hendriksen, R.S., et al, 2019). Furthermore, PM2-5 pollution has
been shown to increase cell-membrane permeability, thereby enhancing the efficiency of
horizontal gene transfer and accelerating the evolution and exchange of antibiotic-resistance
elements among bacterial pathogens (Zhou, Z., et al., 2023). Despite these findings, there is
a dearth of quantitative data on the contribution of PM2:5 to global antibiotic resistance,
limiting our understanding of its full impact on human health. Through comprehensive
univariate and multivariate analysis, recent research has provided the first global estimates
of the association between PM2-5 pollution and antibiotic resistance. This analysis revealed

a positive correlation between PM2-5 levels and antibiotic resistance, underscoring the role
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of air pollution in exacerbating the spread of antibiotic resistance worldwide (Zhou, Z., et al,,
2023). Moreover, the study focused on the potential health and economic benefits of
controlling air pollution to reduce PM2-5 concentrations, suggesting that such measures
could help reduce the burden of antibiotic resistance on a global scale (Zhou, Z., et al,
2023). These findings emphasize the urgent need for concerted efforts to address the
environmental factors contributing to antibiotic resistance and implement effective strategies

to safeguard public health.

Results

The review reveals that airborne MDR bacteria are spread through agriculture,
industry, wastewater treatment, and healthcare settings. Agriculture, particularly livestock
farming, is a major source of resistant bacteria, which are released through manure and
airborne particles. Industrial emissions and wastewater from factories further contribute to
the environmental spread. Wastewater treatment plants, while intended to purify water,
facilitate resistance through antibiotic accumulation and gene transfer. Hospitals, due to
improper waste disposal and infection control, exacerbate the spread. Environmental factors
such as wind, humidity, and pollution amplify this transmission, with PM2.5 playing a

significant role in the airborne dissemination of MDR bacteria.

Discussion

The proliferation of airborne MDR bacteria presents a multifaceted global challenge,
driven by agriculture, industry, wastewater management, and healthcare practices.
Agriculture’s extensive use of antibiotics in livestock farming creates a breeding ground for
resistant bacteria that spread via air and water. Similarly, industries contribute to
environmental contamination through emissions and wastewater, necessitating stricter
regulations. Wastewater treatment plants, despite their cleaning role, exacerbate bacterial
resistance due to antibiotic accumulation and microbial gene transfer. Hospitals, due to
improper waste management and infection control, also contribute significantly to the
problem. Environmental factors such as temperature, humidity, and wind further aid the
long-distance spread of MDR bacteria, while urbanization and human activities intensify the
problem. Air pollution, particularly PM2.5, serves as a vector for antibiotic resistance,
complicating respiratory health and accelerating gene transfer between bacteria. Addressing
the issue requires a coordinated effort across sectors. Agricultural antibiotic use must be
reduced, industrial and wastewater practices reformed, and hospital waste management

improved. Additionally, environmental monitoring and air pollution controls must be
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enhanced to limit the spread of MDR bacteria and safeguard public health. However, the
global spread of airborne MDR bacteria is a complex issue requiring immediate action across
agriculture, industry, healthcare, and environmental management. Implementing stricter
regulations and promoting responsible practices can reduce the risk and protect public
health.

Sources of Multidrug-Resistant (MDR) Bacteria.

Figure 1 represents the source of multidrug resistant bacteria including hospitals,
where advance antibiotic use and untreated hospital wastewater, and agricultural activities,
where antibiotics are heavily used in livestock and crops plants, leading to environmental
contamination. Industrial and municipal waste, including effluents from pharmaceutical
industries and sewage systems, also play a major role in dispersing MDR bacteria into soil
and water bodies. Natural environments such as soil, rivers, and oceans act as reservoirs,
further amplified by airborne transmission through bioaerosols in urban and industrial areas.
Community environments, including public spaces and human-to-human transmission, and
wildlife interactions also facilitate the spread of MDR bacteria, making this a widespread

ecological and public health challenge.

Conclusion

Airborne multidrug-resistant (MDR) bacteria present a growing global health threat,
fueled by antibiotic overuse in agriculture, industrial emissions, improper wastewater
treatment, and poor healthcare waste management. Environmental factors, such as wind
and pollution, exacerbate the spread. To reduce this risk, stricter regulations on antibiotic

use, improved waste management, enhanced industrial and healthcare practices, and better
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environmental monitoring are essential. Coordinated global efforts are needed to curb the

spread of MDR bacteria and safeguard public health.

Applications

The research on airborne multidrug-resistant (MDR) bacteria can be applied in real
life by informing various sectors to implement better practices and regulations. In agriculture,
farmers can reduce the overuse of antibiotics in livestock farming, thus limiting the
development and environmental spread of resistant bacteria. Industrial sectors, particularly
in textiles, pharmaceuticals, and food processing, can enforce stricter hygiene protocols and
improve waste management to prevent the release of MDR bacteria through emissions and
wastewater. Healthcare facilities can strengthen infection control measures and ensure
proper disposal of medical waste to prevent bacteria from escaping into outdoor
environments. Policymakers can develop regulations to reduce air pollution, particularly
particulate matter (PM2.5), which plays a significant role in the transmission of MDR bacteria
and improve urban waste management systems. Upgrading wastewater treatment plants
with advanced technologies will further help remove antibiotics and MDR bacteria,
preventing their release into water bodies and the air. Public health agencies can integrate
environmental monitoring systems to track the spread of airborne MDR bacteria, allowing for
early detection and control of potential outbreaks. By applying these strategies, the research
can contribute to reducing the global spread of MDR bacteria and safeguarding public
health.

References

Acosta-Martinez, V., Van Pelt, S., Moore-Kucera, J., Baddock, M.C., & Zobeck, T.M. (2015).
Microbiology of wind-eroded sediments: Current knowledge and future research
directions. Aeolian Research, 18, 99-113. https://doi.org/10.1016/j.aeolia.2015.06.002

Alegbeleye, O.0., & Sant” Ana, A.S. (2020). Manure-borne pathogens as an important source
of water contamination: An update on the dynamics of pathogen survival/transport as
well as practical risk mitigation strategies. *International Journal of Hygiene and
Environmental Health, 227%, 113524,

Alghamdi, B. A., Al-Johani, I., Al-Shamrani, J. M., Alshamrani, H. M., Al-Otaibi, B. G,
Almazmomi, K., & Yusof, N. Y. (2023). Antimicrobial resistance in methicillin-resistant
staphylococcus aureus. Saudi Journal of Biological Sciences, 30(4), 103604.
https://doi.org/10.1016/j.5jbs.2023.103604

NIANTUWINT TGV MUATANUUADANY Uil 2 adudl 1 uns1Ax - Wwew 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



“  EEANSUIANSSUgENWRAzANIaanAE
2 (Journal of Health Innovation and Safety) F-1641

91 12 970 15

Ananna, F. H., Amin, M. G. M., Islam, D., & Ahmed, T. (2021). Groundwater contamination risks
with manure-borne microorganisms under different land-application options. Water
Science and Engineering, 14(4), 314-322. https://doi.org/10.1016/j.wse.2021.11.001

Aurilio, C., Sansone, P., Barbarisi, M., Pota, V., Giaccari, L. G., Coppolino, F., Barbarisi, A,
Passavanti, M. B., & Pace, M. C. (2022). Mechanisms of action of carbapenem resistance.
Antibiotics, 11(3), Article 421. https://doi.org/10.3390/antibiotics11030421

Bai, H., He, L.-Y., Wu, D.-L., Gao, F.-Z., Zhang, M., Zou, H.-Y., Yao, M.-S., & Ying, G.-G. (2022).
Spread of airborne antibiotic resistance from animal farms to the environment:
Dispersal pattern and exposure risk. Environment International, 158, Article 106927.
https://doi.org/10.1016/j.envint.2021.106927

Bokhary, H., Pangesti, K. N. A, Rashid, H., Abd El Ghany, M., & Hill-Cawthorne, G. A. (2021).
Travel-related antimicrobial resistance: A systematic review. Tropical Medicine and
Infectious Disease, 6(1), Article 11. https://doi.org/10.3390/tropicalmed6010011

Browne, K., & Mitchell, B.G. (2023). Multimodal environmental cleaning strategies to prevent
healthcare-associated infections. *Antimicrobial Resistance & Infection Control, 12*(1),
83.

Dawan, J., & Ahn, J. (2022). Bacterial Stress Responses as Potential Targets in Overcoming
Antibiotic Resistance. *Microorganisms, 10*(7).

Dehari, D., Chaudhuri, A., & Kumar, D. N. (2023). Fiber and textile in drug delivery to combat
multidrug resistance microbial infection. In Fiber and textile engineering in drug
delivery systems (pp. 359-387). Elsevier. https://doi.org/10.1016/B978-0-323-96117-
2.00006-6

Fernandez-Martinez, N. F., Rivera-lzquierdo, M., Ortiz-Gonzalez-Serna, R., Martinez-Ruiz, V.,
Lardelli-Claret, P., Aginagalde-Llorente, A. H., Valero-Ubierna, M. C., Vergara-Diaz, M. A,,
& Lorusso, N. (2023). Healthcare-associated infections by multidrug-resistant bacteria in
Andalusia, Spain, 2014 to 2021. Euro Surveillance, 28(39), 2200805.
https://doi.org/10.2807/1560-7917.ES.2023.28.39.2200805

Guarnieri, G., Olivieri, B., Senna, G., & Vianello, A. (2023). Relative humidity and its impact on
the immune system and infections. International Journal of Molecular Sciences, 24(11),
9456. https://doi.org/10.3390/ijms24119456

Ha, D.R., Haste, N.M., & Gluckstein, D.P., (2019). The Role of Antibiotic Stewardship in
Promoting Appropriate Antibiotic Use. *American Journal of Lifestyle Medicine, 13*(4),
376-383.

NIANTUWINT TGV MUATANUUADANY Uil 2 adudl 1 uns1Ax - Wwew 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



“  EEANSUIANSSUgENWRAzANIaanAE
2 (Journal of Health Innovation and Safety) F-1641

91 13 970 15

Hendriksen, R. S., Munk, P., Njage, P., van Bunnik, B., McNally, L., Lukjancenko, O., Réder., et
al. (2019). Global monitoring of antimicrobial resistance based on metagenomics
analyses of urban sewage. Nature Communications, 10, 1124.
https://doi.org/10.1038/s41467-019-08853-3

Host Institution: Department of Food, (2018). Risk assessment of antimicrobial resistance
along the food chain through culture-independent methodologies. *EFSA Journal,
16%(S1), e160811.

Husna, A., Rahman, M. M., Badruzzaman, A. T. M., Sikder, M. H., Islam, M. R., Rahman, M. T.,
Alam, J., & Ashour, H. M. (2023). Extended-spectrum B-lactamases (ESBL): Challenges
and opportunities. Biomedicines, 11(11), 2937.
https://doi.org/10.3390/biomedicines11112937

Ju, F., Beck, K., Yin, X., Maccagnan, A., McArdell, C. S., Singer, H. P, Johnson, D. R,, Zhang, T.,
& Burgmann, H. (2019). Wastewater treatment plant resistomes are shaped by bacterial
composition, genetic exchange, and upregulated expression in the effluent
microbiomes. ISME Journal.13(2):346-360.

Kariuki, S., Kering, K., Wairimu, C., Onsare, R., & Mbae, C. (2022). Antimicrobial resistance rates
and surveillance in Sub-Saharan Africa: Where are we now? Infectious Diseases and
Therapy, 15, 3589-3609. https://doi.org/10.2147/IDR.5342753

Koutsoumanis, K, Allende, A., Alvarez-Ordénez, A., Bolton, D., Bover-Cid, S., et al., (2021).
Role played by the environment in the emergence and spread of antimicrobial
resistance (AMR) through the food chain. *EFSA Journal, 19%(6), e06651.

Kumar, A., & Pal, D. (2018). Antibiotic resistance and wastewater: Correlation, impact, and
critical human health challenges. *Journal of Environmental Chemical Engineering, 6(1),
52-58.

Kumar, N. R, Balraj, T. A., Kempegowda, S. N., & Prashant, A. (2024). Multidrug-resistant
sepsis: A critical healthcare challenge. Antibiotics, 13(1), 46.
https://doi.org/10.3390/antibiotics13010046

Kusi, J., Ojewole, C. O., Ojewole, A. E., & Nwi-Mozu, I. (2022). Antimicrobial resistance
development pathways in surface waters and public health implications. Antibiotics,
11(6), Article 821. https://doi.org/10.3390/antibiotics11060821

Mancuso, G., Midiri, A., Gerace, E., & Biondo, C. (2021). Bacterial antibiotic resistance: The
most critical pathogens. Pathogens, 10(10), 1310.
https://doi.org/10.3390/pathogens10101310

NIANTUWINT TGV MUATANUUADANY Uil 2 adudl 1 uns1Ax - Wwew 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



“  EEANSUIANSSUgENWRAzANIaanAE
2 (Journal of Health Innovation and Safety) F-1641

i 14 970 15

Manyi-Loh, C., Mamphweli, S., Meyer, E., & Okoh, A. (2018). Antibiotic use in agriculture and
its consequential resistance in environmental sources: Potential public health
implications. Molecules, 23(4), Article 795. https://doi.org/10.3390/molecules23040795

Mulchandani, R., Wang, Y., Gilbert, M., & Van Boeckel, T. P. (2023). Global trends in
antimicrobial use in food-producing animals: 2020 to 2030. PLOS Global Public Health,
3(2), €0001305. https://doi.org/10.1371/journal.pgph.0001305

Muteeb, G., Rehman, M. T., Shahwan, M., & Aatif, M. (2023). Origin of antibiotics and
antibiotics resistance, and their impacts on drug development: A narrative review.
Pharmaceuticals (Basel), 16(11), 1615. https://doi.org/10.3390/ph16111615

Hiroshi Nikaido. (2009). Multidrug resistance in bacteria. Annual Review of Biochemistry, 78,
119-146. doi: 10.1146/annurev.biochem.78.082907.145923

Novovi¢, K., & Jovci¢, B. (2023). Colistin resistance in Acinetobacter baumannii: Molecular
mechanisms and epidemiology. Antibiotics (Basel), 12(3), 516.
https://doi.org/10.3390/antibiotics12030516

Okeke, I.N., & Edelman, R. (2001). Dissemination of Antibiotic-Resistant Bacteria across
Geographic Borders. Clinical Infectious Diseases, 33(3), 364-369.
https://doi.org/10.1086/321877

Pazda, M., Kumirska, J., Stepnowski, P., & Mulkiewicz, E. (2019). Antibiotic resistance genes
identified in wastewater treatment plant systems: A review. Science of the Total
Environment, 697, 134023. https://doi.org/10.1016/j.scitotenv.2019.134023

Prestinadi, F., Pezzotti, P., & Pantosti, A. (2015). Antimicrobial resistance: A global
multifaceted phenomenon. Pathogens and Global Health, 109(7), 309-318.
https://doi.org/10.1179/2047773215Y.0000000030

Qiu, Y., Zhou, Y., Chang, Y., Liang, X., Zhang, H., Lin, X., Qing, K., Zhou, X., & Luo, Z. (2022).
The effects of ventilation, humidity, and temperature on bacterial growth and bacterial
genera distribution. International Journal of Environmental Research and Public Health,
19(22), 15345. https://doi.org/10.3390/ijerph192215345

Ruiz-Gil, T., Acufia, J. J., Fujiyoshi, S., Tanaka, D., Noda, J., Maruyama, F., & Jorquera, M. A.
(2020). Airborne bacterial communities of outdoor environments and their associated
influencing factors. Environment International, 145, 106156.
https://doi.org/10.1016/j.envint.2020.106156

Ryall, B., Eydallin, G. & Ferenci, T. (2012). Culture history and population heterogeneity as
determinants of bacterial adaptation: the adaptomics of a single environmental
transition. Microbiology and Molecular Biology Reviews, 76(3), 597-625. doi:
10.1128/MMBR.05028-11

NIANTUWINT TGV MUATANUUADANY Uil 2 adudl 1 uns1Ax - Wwew 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



“  EEANSUIANSSUgENWRAzANIaanAE
2 (Journal of Health Innovation and Safety) F-1641

91 15 970 15

Salam, M. A., A-Amin, M. Y., Salam, M. T., Pawar, J. S., Akhter, N., Rabaan, A. A, & Alqumber,
M. A. A. (2023). Antimicrobial resistance: A growing serious threat for global public
health. Healthcare (Basel), 11(13), 1946. https://doi.org/10.3390/healthcare11131946

Sambaza, S.S. & Naicker, N. (2023). Contribution of wastewater to antimicrobial resistance: A
review article. Journal of Global Antimicrobial Resistance, 34, 23-29.
https://doi.ore/10.1016/j.jear.2023.05.010

Samrot, A. V., Wilson, S., Preeth, R. S., Pandurangan, P., Sathiyasree, M., Saigeetha, S.,
Nagarajan, S., Pachiyappan, S., & Rajesh, V. V. (2023). Sources of antibiotic
contamination in wastewater and approaches to their removal—An overview.
Sustainability, 15(16), 12639. https://doi.org/10.3390/5u151612639

Szabo, S., Feier, B., Capatina, D., Tertis, M., Cristea, C., & Popa, A. (2022). An overview of
healthcare-associated infections and their detection methods caused by pathogen
bacteria in Romania and Europe. Journal of Clinical Medicine, 11(11), 3204.
https://doi.org/10.3390/jcm11113204

Tao, G, Feng, J.,, Feng, H., Feng, H., & Zhang, K. (2022). Reducing construction dust pollution
by planning construction site layout. Buildings, 12(531).
https://doi.org/10.3390/buildings12050531

Vassallo, A, Kett, S., Purchase, D., & Marvasi, M. (2022). The bacterial urban resistome: Recent
advances. Antibiotics (Basel), 11(4), 512. https://doi.org/10.3390/antibiotics11040512

Vidovic, N., & Vidovic, S., (2020). Antimicrobial Resistance and Food Animals: Influence of
Livestock Environment on the Emergence and Dissemination of Antimicrobial
Resistance. Antibiotics, 9, DOI: 10.3390/antibiotics9020052.

Zhang, Z., Zhang, Q., Wang, T., Xu, N,, Lu, T., Hong, W., Penuelas, J., Gillings, M., Wang, M.,
Gao, W., & Qian, H. (2022). Assessment of global health risk of antibiotic resistance
genes. Nature Communications, 13(1), 1553. https://doi.org/10.1038/s41467-022-29283-
8

Zhao, Y., Aarnink, A. J. A, De Jong, M. C. M., & Groot Koerkamp, P. W. G. (2014). Airborne
microorganisms from livestock production systems and their relation to dust. Critical
Reviews in Environmental Science and Technology, 44(10), 1071-1128.
https://doi.org/10.1080/10643389.2012.746064

Zielin'ski, W., Korzeniewska, E., Harnisz, M., Drzymata, J., Felis, E., & Bajkacz, S. (2021).
Wastewater treatment plants as a reservoir of integrase and antibiotic resistance genes
— An epidemiological threat to workers and the environment. Environment
International, 156, 106641. https://doi.org/10.1016/j.envint.2021.106641

NIANTUWINT TGV MUATANUUADANY Uil 2 adudl 1 uns1Ax - Wwew 2568
Journal of Health Innovation and Safety Vol.2 No.1 January — April 2025



	1. ปก
	2.วัตถุประสงค์
	3. กอง บก
	4. บท-บกและสารบัญ
	5. คำแนะนำการส่งบทความ NEW
	6.EJournal
	2-1-1
	2-1-2
	2-1-3
	2-1-4
	2-1-5


