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Developing Hospital Wastewater Treatment Systems

to Reduce Antimicrobial Resistance in the Community

Sutchamarn Trancharoen @, Taiyatach Hirunreang’,

Uracha Termsrirat , Panita Charoensuk

Abstract

This action research utilizing a mixed-methods approach was conducted across 18
hospitals in the Chao Phraya River basin. Prior to system improvements, antimicrobial-
resistant bacteria (ARB) were detected in 94.44% of the hospitals’ wastewater systems.
Statistical analysis revealed no significant correlation (p>0.05) between the detection of ARB
and factors such as hospital type or the specific wastewater treatment system used. Instead,
the critical factors were treatment and disinfection efficiency, specifically, residual free
chlorine levels showed a significant correlation (p<0.05). ARB persisted when chlorine levels
fell below 0.5 mg/L. However, maintaining chlorine levels between 0.5-1.0 mg/L with a
contact time of at least 30 minutes successfully eliminated key ARB—such as ESBL-producing
E. coli, fluoroquinolone-resistant Salmonella, and vancomycin-resistant Enterococci (VRE)—
from the effluent. The prototype consisted of five components: 1) suspended solids removal,
2) automated chlorine dosing, 3) plug-flow system management, 4) real-time monitoring, and
5) standard-based control. Following implementation, none of the 18 hospitals showed
detectable AMB in wastewater.

The study concluded that this success stemmed from clear policies, executive
awareness, and multidisciplinary collaboration. The researchers propose adopting a “multi-
barrier approach” within the “One Health” framework and ensuring proper sludge

management, as sludge serves as a reservoir for these pathogens.
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1.4 NSAATITNAANSLTINAIIZH (Diagnostic analysis)

- Statistical Significance: NaN153LAS18% A8 Pearson’s Chi-square F¥nqn A
raesudaszaunde dnuduiusesaidedfydonsnudenssn (p<0.05) luvaedl Uszian
lsamerunaazUseianseuutinte ludidedAyvieaa (p>0.05)

- Flow analysis hotspots: N153LAS1gRNsEUUATSIanuIn nnazneau (Sludge)
WAz Uatiue1nia (Aeration tank) ﬁmm&hazamsﬁywumﬂuﬁqm Taglanizluszuunznoulss
(AS: Activated sludge) inuidelumenaugsnitluiogadaiau) Fedliifuinnelulad vrda
Funfegifiesesradedliannsatidn AMR Idmnuinnszuaums Disinfection AifiszAvBnm

ayUnanisAnen
1. 152794k (Planning): AnidenTsesweiuna 18 wisluguind nszen Ussgutuas uas
Apszndym
2. M3UFUR (Acting): U§uugsszuutianuiuuuy (Prototype) 5 dumeu ldun 1) f1dn

v
o

YouduvIuasy 2) Anssaanfidneaassudnludf 3) dnn1susufizenuuy Plug Flow 4) finsa
FEUUATIVIN Real-time uay 5) MIVANANLATTIY

3. nsdane (Observing): AT9AS IR TORMDEN 3 wia (ESBL producing E.coli, Salmonella
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