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Abstract

Streptococcus suis infection, an emerging zoonosis, has raised concerns regarding the
contribution of behavioral and exposure risk factors such as consuming raw pork and contact-
ing pigs that might be infected with S. suis. Currently, there has been an increase in S. suis
infection cases in Nakhon Ratchasima province. The objective of the study was to explore the
factors associated with S. suis infection in Nakhon Ratchasima province. An analytical study,
specifically a 1:3 matched case-control study, was conducted. All 276 individual samples
residing in Nakhon Ratchasima province were divided into two groups: the case group and the
control group. The case group comprised 69 individuals who had reported cases of S. suis
infection to the National Disease Surveillance (report 506), while the control group included
207 individuals who had not contracted S. suis infection. Data collection was conducted in
March-April 2023 through interviews, and the data were analyzed using multiple conditional
logistic regression equations. The results showed that factors associated with S. suis infection
were individuals with underlying diseases (ORadj 4.63; 95% Cl: 1.93-11.07), individuals who had
consumed raw pork (ORadJ_ 13.33; 95% Cl: 5.42-32.77), individuals who had wounds on their
hands while exposed to pigs (ORaolj 6.61; 95% Cl: 1.89-23.07), and individuals who had beliefs
and attitudes at a low level regarding the S. suis infection (ORadj 3.55; 95% Cl: 1.51-8.38).
Therefore, there should be guidelines to improve knowledge, beliefs, and attitudes regarding
S. suis infection. It could be potentially useful to prevent and reduce the number of patients,
especially elderly people, people with underlying health conditions, and people who engage
in risky behaviors.

Keywords: Streptococcus suis infection, Consuming raw pork behavior, Exposure behavior,
Belief, Attitude
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@use nesuussmun doutheniereunthil)
Soa 71.01 Ussnv/Audiuvesansfiyutssnu
LUURY/AN 1 fU 9 Iun doans e uasiededlu
Souay 95.92 51.02 uay 28.57 muanau Uszindl
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adiestsalinsu lussfugaazuunans Sou
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NM5AATIZHATII8zAUUS (Univariate analysis)

wuin fiilseUseddadesos ([Ju 2.18
win vesfflailsnUszand (OR= 2.18, 95% CI=
1.23-3.86, p = 0.006) M35UUsENIUMNTTIV

MnillevieTuduvesansuuuAn/ang fu e
thedu 6.00 Wi maqﬁﬁlﬁ%’wssmuﬂ (OR= 6.00,
95% Cl= 3.29-10.94, p <0.001) N153UUTEN U
Foagnauuudu/an q Au q @eadiedu 2.63
WY maa;ﬁﬁlﬂé’%’wizmm (OR= 2.63, 95% Cl=
1.11-6.29, p =0.016) Yadesungfingsunisduia
wuh §ise SR stiunusadisieluvasidusaty
ans @ostheidu 2.90 Wi vesffilifiuseAns
Junaia (OR= 2.90, 95% Cl= 1.27-6.62, p =
0.009) uazETiAILTe VirAR sysfusn dese
Hu 3.65 Wi vesiiTienuide Viruad sedudun
warsEAUUIUNaNe (OR=3.65, 95% Cl1=1.97-6.76,
b <0.001) Meazidafauandlunsied 1

M50 1 MTBATIRNENTUSFILUTREITEIdIdeiuyAne NeRnsTUNTTUUTENIW/

dulla Ay wavAude viruad

ngugUaelsaldy nguIeuliiey

fauus AU (N=69) (n=207)  crude OR 95%Cl p-value
W Fowar AU Sovaz

STAUNTSANYI 0.323
Mnisedusiseudng 56 81.16 156 7536 141  0.71-2.78
Tseufneiuly 13 1884 51 2464 1

21N 0.570
lalausznauoain 21 3043 47 2271 138  0.57-3.33
bNYAINTIY 28 40.58 101 48.79 0.86 0.37-1.96
SU 10 14.49 28 13.53 1.11 0.40-3.05
3u 9 e r51ens

Uﬂ%ﬁﬁ%ﬁﬁ] ﬁqiﬁf\]ﬁ’m@f’g) 10 14.49 31 14.98 1

s1¢lanaLfau 0.170
DORheR 10,000 uw 56 81.16 182 87.92 1
10,000 U %uiﬂ 13 18.84 25 12.08 1.19 0.93-1.52
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Fuls fu (n=69) (n=207) crude 95%Cl p-value
W Fewar 1w Sowas OR
UsziAn5hNgsn 0.107
Taifia 26 3768 101 4879 1
(?]I:LI ‘VT%?JL@‘EJ?]I&J 43 62.32 106 51.21 1.58 0.90-2.75
TsaUszd1An 0.006*
Taidl 23 3333 108 5217 1
i 46 66.67 99 47.83 2.18 1.23-3.86
Pagtiusuissmuilegnsauvdalsl 0.803
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JEAUAILAYIZAU
‘U’]‘Llﬂa’]: 40 57.97 131 63.29 1
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SEfum 27 3913 31 1498 365  197-676
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YuUnNang
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(OR=2.63, 95% Cl=1.11-6.29, p=0.016) AW 4.13 1¥11 vourdilailé3uUsemnus (OR=4.13, 95%
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ane A 4 afulusaiiou desaedu 2.25 AN597 2
Wi veagAiutszmnutiesndt 4 afs (OR=2.25,

AN 2 MFIRTRNFLTUSAIILUTREITErIsTadamungAnssuNsTUUsE UL nSe
Fueugnsuuuau/ane aue (n= 109)

nauEUae , .

v o ngusguigy
y Tsaldyau (r1260) crude
i n= %Cl  p-
AUT (h=49) OR 95%C p-value

MU Sowar U Seway

SuUTEW/AUdIUYRIgNSNTUUTENULUUAY/En 9 (GonlavianeAneu)

L‘ﬁ@ijﬂi ar 95.92 58 96.67 0.81 0.57-11.59  0.611

1500 25 51.02 17 28.33 2.63 1.11-6.29 0.016*

ww3adly 14 28.57 16 26.67 1.10 0.43-2.78 0.824
adlumsiulssnusnsiivianniegnsuuuiv/any due daiiou 0.041*

ffoundn 4 ass 24 4898 41 6833 1

4 ﬁ%ﬂ‘%ﬂi‘ﬂ 25 51.02 19 31.67 2.25 1.02-4.91
Sudszmuewnsiivhaniianietudiuvesgnsuuuiu/gn 4 Au 9 lawietaedid <0.001**
WANIR/9UYEY

Tl 33 6735 20 3333 1

Tof 16 32.65 40 66.67 4.13 1.85-9.21

SuusTynuBIYesTInaNievise Tuduve sgnsUUURY/N AU q WieufuANEs 0651
laily 25  51.02 28 4667 1
T 24 48.98 32 53.33 0.84 0.39-1.79
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N13ATIENANFURUSLUUAIUUTNY
(Multivariable analysis) nan15@nw wuilsa
Usgddn nssulsenmuemsiivhanniidende
%jufi'guﬁuma;ml,wuﬁu/qﬂ q A 9 N15EUTE IR
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viruaRlusedui fanuduiusiunisinleald
yAuegndituddnmeaii (p < 0.05) tudeilo
PUANKANSENUNNMILUSTIMEsluaNMIanThe
uén wuh gnilsndsydndn desthendu 4.63 i
youfiliillsaused1in (Adjusted OR =4.63, 95%
C1=1.93-11.07) M3Fudszyuommsiivhaniie

vieRuduvesansuuiu/an 4 fu 9 deshedu
13.33 1911 veams7illlasuuszmus (Adjusted
OR =13.33, 95% C|=5.42-32.77) M3iUseTadl
ununanileluvngidudadiuans ooy
6.61 v vosnuildfiuseiRTiutnumas (Adjust-
ed OR =6.61, 95% Cl=1.89-23.07) LAy aliile
virad senainlsalivivluszium deatae
Gy 3.55 i1 vesiidanuide finund relsald
yeulusziufigauagsefuuLnans (Adjusted OR
=3.55, 95% Cl=1.51-8.38) s1gazldunsauandly
91971 3

M19197 3 ANUFLTUSTENINAILUTAS 9 Aunsialsaldnay wuuilUTNg

nga
s nguAne WiguWiey crude Adjusted 95% Cl ovalue
(n=69) (n=207) OR OR ORadj

T5AU5231607 0.001%

Laidl 23 108 1

il a6 99 2.35 4.63 1.93-11.07
nssulsEmuasivhanitevetudiuvesansuuuiu/an « fu <0.001**

Laisudsenu 20 147 1

Fuusenu 49 60 7.91 1333 5.42-32.77
fssiaturaunaiialussidudaiugns 0.003*

Liivme 57 193 1 1

LAE 12 14 3.67 6.61 1.89-23.07
AT viruad relsaldysy 0.004*

sEUmm 27 31 312 355 151838

FYAUFALTTAUUIUNANS 42 176 1
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Abstract

This descriptive research aimed to study the relationship between health literacy and self-pro-
tection behaviors among village health volunteers (VHVs) after the COVID-19 pandemic in Samet
sub-district, Mueang Chon Buri district, Chon Buri province. All 124 individuals who continuously worked
after the post-COVID-19 pandemic were recruited using the multi-stage random sampling technique.
The research tool was a questionnaire to gather data. Data were performed using descriptive statis-
tics, including frequency, percentage, mean, standard deviation, median, minimum, and maximum.
Also, data were analyzed using inferential statistics, including Pearson's correlation and the chi-square
test. The results showed that the overall level of health literacy was very good at about 80.0% (X
=55.7, S.D.=4.0). Cognitive skills were found to be at the most correct level, around 86.0% (X =55.7,
S.D.=4.0). Access to health information and health services was rated at a good level, approximately
75.5% (X =11.3, S.D.=0.6). Communication skills, media literacy, and self-management skills were at
a very good level, representing 90.6% (X =13.6, S.0.=1.3), 82.9% (X =124, S.D.=1.7), and 81.2% (X
=12.1, S.D.=1.4), respectively. However, decision-making skills were found to be at an incorrect level,
around 45.2% (X =1.8, S.D.=1.0). Self-protection behaviors during and after the COVID-19 pandemic
were at a good level, representing 76.6% (X =38.3, S.D.=3.6) and 78.5% (X =39.2, S.D.=3.1), respectively.
Moreover, overall health literacy was significantly correlated with self-protection behaviors after the
COVID-19 pandemic (r = 0.445, p-value<0.01). Personal factors, health literacy in self-management,
and decision-making skills were not correlated with self-protection behaviors after the COVID-19
pandemic. Therefore, there should be a campaign to enhance the health literacy of VHVs and their
media and communication skills. Their skills are crucial for the appropriate self-protection behaviors
of VHVs at work.

Keywords: Health literacy, Self-protection behaviors, Post-COVID-19 pandemic, Village health

volunteers (VHVs)
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Abstract
This research aimed to develop a model for preventing and controlling opisthorchiasis
in Chaiyaphum Province, Thailand. The objectives include: 1) investigating factors related to
the prevention and control of opisthorchiasis, 2) developing a prevention and control model,
and 3) evaluating the outcomes of the developed prevention and control model. The research
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Foswesniainlsn  ns¥uinmugunsivedsa
nsfusUsglenilunistesiulsn nsiuiavassa

nan1sdesdulsa LazlLUUADUNIUNGANTIUNS
JostulsaneBluliiiu Snzsimennundesiu
Fulszavisesnseuun (Cronbachalpha coef-
ficient) IdAansdatuiiu 0.78, 0.75, 0.86,

0.88 way 0.76 AIUAINU

131311957 (Nominal Scale) 11
§uUsyu (Dummy Variable) wiel4adia

b5 Binary Logistic Regression L‘ﬁ@L‘U%EJULﬁEJU
mmLmﬂshwamsLLuuLaﬁaideﬂ&jmmaaq
LAENGNUSEULTIEY NoUkAEVAINITNARRY LaY
AMnuAsEAUtEdAYNeEdFAmINU 0.05

NANITANEN

1. dayadiuynaa nquvnaes dulng
Jumends Sovar 61.19 Tongsezning 35-44
U Seway 34.33 an unnausan Soeay 79.85
nsfnwIszAuUsEaNAnYY Sosas 76.87 uas
f1013NN¥AINT Te8ar 57.46 ngulieu
ey daulungiidumands Sosaz 57.46 o1y
5¥9118 45-54 U Sovaz 27.61 @nunIwausa
Jovaz 83.58 nsAnwszAuUTEaNANE Soay
66.42 LAZIDNTINTUIN Fovay 35.07
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A1319 1 TUULAzIEYarYasEYINSIUNANTRYadINUAAa (NAuay 134 Aw)

5 NHUNAADY QGEURTEEAVATAT
AMANWE - 3 - 3
J1UIU YA J1UIU ERELGH
LN
atd 55 38.81
TN 79 61.19
818 (U)
15-24 12
25 - 34 15
35 - 45 45 19.40
45 - 54 31 27.61
55 - 64 20.15
11NN 64 17.91
GRUPH RN GERT!
16l 11 8.96
A 110 83.58
NLNY/NE1319 11.19 13 7.46
SZAUNISANT
103 76.87 87 66.42
10 5.97 33 24.63
15 12.69 10 5.97
6 4.48 4 2.99
3 2.24 23 17.91
MU 12 8.21 28 20.15
LAYATNTI 78 57.46 23 17.91
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MU Jouay U Jouay
913N (si9)
Sudne 23 17.91
A1YN8/gINE LN 6 4.48
JUS1UMT/3E N 4 2.99
Unisgw/dnfinw 8 6.72

2. aufiieafulsane slulddu  waznquiisy
uazn1sTuimNLUULNUAN TR uguA I 3nnTiga
WU TandumeaesLasnauUsudiey dau
Slusefusunniian fewaz 79.10 uazievas
84.32 msfuilemadssvosninialsn fangy
nAagsLaznguUSeuLisy dAAgLuuTEaY
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VINGUNAAD S
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¥398a 50.0 N3TU3
ulsA nauvaealiAIALIUY
P8y 67.16 wavnauiliey
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37U $o8ay 37U $ovay

102 79.10 110 84.32
23 15.67 24 15.67
9 5.22 0 0.00

Fesvasnisiinlsn
i 19 12.69 6 2.99
J1unang 61 47.01 118 91.04
&4 54 40.30 10 5.97
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N135U3ANNTULTIYR4lIA
AN 13 8.21 10

Yunan 94 73.13 124

N 27 18.66 0

Y

nssuiuselevidlunistesiulsa

AN 17 11.19
Urunang 61 46 67
a9 56 a 7
n133uiauassadanislasiulsa
6

.5
i 86 7.16 51 36.57
Yrunang 79 61.94
o 43 4 1.49
3. AMUNANTIUNITS WIEN 1L IS (p<0.01) AuTuE S unsRadenenslulsl

Usztandafvuaznisd fru egafifedfynisadfifisedu 0.05 du
waAnIsuN1IRTanesluldsu nisAuenane
we1s nsanggaszasludunaziilossanly
Tuanulsun wudn Lifienuusnensiunieada

AR 593
o v o v o v p_value
VT1UIU FRlEG M YM1UIU IYAY YMUIU  I9¥AY
Talime 17 100.00 0 0.00 17 12.69 <0.01*
Wupss 23 35.94 41 64.06 64 a7.76
Ueenda 16 41.03 23 58.97 39 29.10
J5¢71 3 21.43 11 78.57 14 10.45
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R lufne AL 593
NOANTTU R . R . R N p-value
AU F9Par MU SPPAY  RIUIU  S08AY

Uandu

laiine 14 60.87 9  39.13 23 7.16 0.05
WuASe 26 4063 38  59.38

Uounsa 17 5000 17 50.00

Uszan 2 15.38 11 84.62

Uanaau

laiimg 17 60.71 11

WUASY 23 3898 36

Uowada 18 52.94

Uszdn 1 7.69 9.70
LLAAUDY

lainy 3 4.48 0.06
uunds 70 5224
Uounsq 43 32.09
Uszdn 15 11.19
Uan3a

laiaey 100.0 4 2.99 0.05
uunds 48.72 20 5128 39  29.10

60.34 23 39.66 58 43.28
15.15 28 84.85 33 24.63

PPR 23 51.11 22 48.89 a5 33.58 0.24

l1ins7a 36 40.45 53 59.55 89 66.42
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R lifae fne 574
NOANTTU R N R N R N p-value
J1UIUY FRliIGH FMUIU VYA MUY I988Y

AUY1018NY15
g 36 41.86 50 5814 86  64.18 0.50
laiiae 23 47.92 25 5208
aneludauiiloaglutiu
wuenss 0 0.00 1 100.00
Uounda 2 22.22 7
Uszan 57 45.97 67
sneuandauilosantuluaau l3un
lapy 15 48.39 0.61
wunads 21 38.89
Uounda 10 55.56 13.43
Uszgdn 13 41.9 23.13
*5<0.05

4. Jasendenaniliing
aulunuNnaass 31NN153

p<0.01) UATWUUMNUAUYDATUFYAIN AU
n1s5uilenadusveanisiialen (p<0.05) 8814
Ay sananTeau 0.05

95% Confidence Interval

Adjusted OR p-value
Lower Upper
Ng

oyl 5.45 2.00 14.84 <0.01**
Uandu 0.56 0.20 1.58 0.27
Uanaay 0.64 0.29 1.40 0.26
WAIUDY 1.68 0.92 3.09 0.09
Uanin 1.92 0.80 4.59 0.14
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95% Confidence Interval

Uade Adjusted OR p-value
Lower Upper
LWUUMHUAMUT DLW
mmﬁlﬁ'mﬁ’uim 0.49 0.31 1.57
N155U3ANNTULT 0.44 0.72 1.50
ms3uilenados 0.43 0.19
n155u3gUassa 0.56 0.27
nsSususelovi 0.47 0.21

*0<0.05 , *p<0.01
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21N 00N LA UL UIAALUUINA BT
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95% Confidence Interval

ASLLUU

S.E. p-value

uANAN9ARAY
Lower Upper

1.433 0.134 0.150 1.758 1.108
SEWINNEALININSAUNAINISAMIUNIS 0.299  0.362 1.000 0.58 1.178

PAINITAWUUNITAUNBUAWTUNIT 1.134  0.363 0.007* 0.253 2.015

*5<0.01
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NAN5RT 5 MsSsudlsunzuuunde
M33UEmNILUULRLA LI UAYA ™ (Health
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Abstract

This research focuses on two main objectives: firstly, to analyze the care provided to
patients with Stage 3 Chronic Kidney Disease, and secondly, to develop a model for managing
their care to decelerate kidney deterioration at Prasat Hospital. Participants were meticulously
selected through purposive sampling and divided into two groups. Group 1 consisted of eight
healthcare providers, including one physician, four nurses, one pharmacist, one nutritionist, and
one physical therapist. Group 2 included four Stage 3 Chronic Kidney Disease patients who effec-
tively controlled the slow deterioration of their kidneys. The researcher developed a research
tool in the form of a semi-structured interview to analyze the care management for Stage 3
Chronic Kidney Disease patients, aiming to slow kidney deterioration. This tool comprised two
parts: Part 1 for health service providers and Part 2 for Stage 3 Chronic Kidney Disease patients.
Both parts underwent validation by five qualified experts, resulting in a content validity index
of 1. The research findings highlighted two key aspects: 1) the analysis of care management for
Stage 3 Chronic Kidney Disease patients identified 10 issues from health service providers and
7 issues from service recipients, and 2) the developed care management model for Stage 3
Chronic Kidney Disease had three components: (A) structure (including interdisciplinary teams,
facilities, medical tools, and guidelines), (B) Process (covering health assessment, nursing care,
treatment plans, self-health care promotion, discharge plans, and home visits), and (C) Results
(indicating that patients can decelerate kidney deterioration). This research suggests that the
care management model developed for Stage 3 Chronic Kidney Disease at Prasat Hospital can
be adapted for use in other hospitals, considering the specific contexts of service providers

and recipients in each area.

Keywords: Care management model, Patients with Stage 3 Chronic Kidney Disease, Slow

deterioration of kidneys
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Abstract

This cross-sectional research aimed to investigate factors related to stress among the
elderly in Huay Ka Pi Subdistrict, Mueang Chonburi District, Chonburi Province. The sample group
comprised individuals aged 60 and above, totaling 351 participants. Data were collected through
a questionnaire consisting of three parts: 1) Personal information, 2) Questionnaire on factors re-
lated to the stress of the elderly, including health, economic, and social factors, and 3) Stress test
questionnaire 5 item (ST-5). Data analysis was conducted using Pearson's correlation coefficient
and the Chi-square test. The resulted found that personal factors, including age (X = 21.914, p =
0.002, Cramer’s V = 0.177), marital status (X = 23.285, p = 0.002, Cramer’s V = 0.177), education
level (X* = 16.688, p = 0.054 , Cramer’s V = 0.126), income (X* = 22.107, p = 0.009, Cramer’s V
= 0.145), income sufficiency (X* = 9.750, p = 0.021, Cramer’s V = 0.167), and underlying diseases
(X* = 8.535, p = 0.036, Cramer’s V = 0.156), were significantly correlated with stress among the
elderly. Meanwhile, gender showed no significant relationship with stress. These results demon-
strated that mental health factors (r = 0.683, p < 0.001), financial status (r = 0.527, p < 0.001),
and family relationship factors (r = 0.562, p < 0.001) are positively correlated with moderate-level
stress among the elderly. Additionally, physical health factors (r = 0.461, p < 0.001) and social and
community environmental factors (r = 0.222, p < 0.001) are positively correlated with low-level

and very low-level stress among the elderly, respectively.

Keywords: Elderly, Stress, Factors associated with the stress
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WeAINeY 51 1Aslaan: https:/Avww.
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UNANED

msdnwadiiiingusrasdifodnarmugnuasUssifiuanninnagatiivenvesinslaade
A15M57936AS1EY Coliforms bacteria, Escherichia coli, Salmonella spp., Staphylococcus aureus
uay Pseudomonas aeruginosa Tufegnsinuilnafidwmsatinsgifiausinetmansnisunmsd 9
uasTedin luadiouunsiaufimgunieu 2565 ndudntiuslnaussguinuasussgds S1uu 241
U MsEnunzueneuazvade UNITATaaiEInIgIL APHA Uay 1SO nansAnwnud
FUNUTATEILEUaTYinen Tnersianuidie Coliforms bacteria Sovax 13.28 wawidie £, coli 308
Ay 1.66 %ﬂL%@é’fﬁﬂd'nLﬁuﬁﬁuﬁéﬂﬁqﬁué’wmwmmimﬁmﬁiﬁmmxam sudmsranumsuuilou
Fo P. aeruginosa Sevag 19.50 FeflmuduiusiumsesianunsUudende Coliforms bacteria
pg9ltyEAYNI9aas (p < 0.0001) mimaaummhmaqL%@Giamﬂfj%auz 12 98in U P. geruginosa
91U 28 isolates AI83D Disc Agar Diffusion Wua1 & 22 isolates Lisioen lawn amikacin, gentamicin,
tobramycin, cefepime, ceftazidime, ciprofloxacin, levofloxacin, piperacillin, piperacillin/tazo-
bactam, imipenem, meropenem, colistin i 3 isolates Tﬁmahgﬁ!wiam ceftazidime ae cefepime
laWze cefepime 91U 2 isolates wag Ceftazidime 91uau 1 isolate wazlanagaunial MIC
Tughodeiiiinadslvionamissiosn wuindevs 5 isolates lasioen IéuA amikacin, gentamicin,
cefepime, ciprofloxacin, piperacillin/tazobactam, meropenem, colistin LLazﬁam'am imipenem
Faillsmaanuiuansadnayulnsinsunenssvenung (Syzysium aromaticum) lasfien MIC uag MBC
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Wiy 2.56 me/mL uazansannanueseiinnadng (Stephania suberosa) Wifiu 5.12 uag 10.24
mg/mL Aad iU Mnaan1snTvdeuailasatlunenulimauiuuiliumsiosluiuilan
Formfudsslenilunsduiunisdiodhsets fana wazmuauaudssnmsudeudedingm
sudsmslasannanasyulnsnung Ssdiqvddudade P, aeruginosa 9ntin3lnaldd Tnsanunn
thansatafanan wldsmiuenutusiieanuunamsldeuiiuelddely

4

ANFNATY: LB Pseudomonas aeruginosa, U1U3lnna, N1sRee1U)iue

Abstract

The study aimed to investigate the prevalence and evaluate the microbiological quality
of drinking water through the analysis of Coliform bacteria, Escherichia coli, Salmonella spp.,
Staphylococcus aureus, and Pseudomonas aeruginosa in samples sourced from producers
of bottled and containerized drinking water. A total of 241 samples were collected in Health
Region 9 between January and May 2022. Microbiological analyses were performed using
standard procedures specified by the American Public Health Association (APHA) and the
International Organization for Standardization (ISO) at the Regional Medical Sciences Center 9,
Nakhon Ratchasima. The results of the microbiological quality revealed that the water did not
pass the standard criteria level, as Coliform bacteria were detected at 13.28%, and E. coli was
present at 1.66%. These findings indicated microbial contamination and inadequate production
standards. P. aeruginosa was detected at 19.50%, showing a significant statistical association
with Coliforms bacteria contamination (p <0.0001). Sensitivity testing of 28 P. aeruginosa isolates
using Disc Agar Diffusion for 12 antibiotics showed that 22 isolates were sensitive to amikacin,
gentamicin, tobramycin, cefepime, ceftazidime, ciprofloxacin, levofloxacin, piperacillin, pipera-
cillin/tazobactam, imipenem, meropenem, and colistin. Three isolates exhibited intermediate
resistance to ceftazidime and cefepime, with two isolates being resistant to cefepime only,
and one isolate resistant to ceftazidime only. MIC testing was conducted on isolates that
exhibited either susceptibility or intermediate resistance to antibiotics. The results revealed that
all five isolates were susceptible to amikacin, gentamicin, cefepime, ciprofloxacin, piperacillin/
tazobactam, meropenem, and colistin. Additionally, the isolates showed resistance to
imipenem. Moreover, MIC and MBC testing against extracts of Syzygium aromaticum showed values
of 2.56 mg/mL, while Stephania suberosa demonstrated respective values of 5.12 mg/mL and
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10.24 mg/mL. This study provides insights into antibiotic resistance in drinking water, contributing
to the monitoring and control of contamination risks. Furthermore, the utilization of plant
extracts, particularly from cloves (S. aromaticum), demonstrated significant inhibitory effects on

P. aeruginosa, suggesting their potential use in combination with antibiotics to reduce antibiotic

consumption in the future.

Keywords: Pseudomonas aeruginosa, Drinking Water, Antibiotic resistance
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unin

Pseudomonas aeruginosa \JuuAfiise
wnsuau JUvieu dnsemseiianuuldesndiau
(Obligate aerobe) wulginluludwndou i
&l au wseldusluififansennssida annse
afuansiy wazieulwivaneuiafitieifiuey
suussende WuwuediZerelsafinuliUonuas
Huanvmirdnuadsafindonislonalulss
weuta nefiidorsdinsaiyuasifinsuiuey
Tutinaiifieudy viogunsaimanisuwnd
Wy wseshemele @We P aeruginosa 1N
A sAndeluiaefidusauinaiams

wnalilngl daeeny dlendginuium wiele

Sunnagiduiu Wededngineniefagyiiliie
msAndolunsruadenuazlonsniauladne®
Wl P aeruginosa gﬂLﬁumeﬁ]‘ﬁﬂﬁmﬁﬁﬂﬁLﬁﬂ
s'mmmawﬁum‘%éﬁ%Lmzagjuuu‘%nmﬁuﬂ’; B9
Sonilulefldy (Biofilm) viuthiindnuassin
Juansduviad ansetuvad uavqAuv3souTier
Tuwasiniu defnsfiuauuswwesnisiva
iAnn1syzdunsdlululefidueendsyuy
wantU3lnakaglUgiusTnald® uaznisidn
lulewidusedldnasiunndnsluth 0.5 mel wu
5 Wil Sigeeranziniuinnieluedni

uAnN1sas1aluleWAuwaEL AN UIUIUYIN A

Uﬁu?im%ﬂﬂvvﬂws@iﬂt,%aamaﬂ mﬂmsﬁﬂwmﬁﬂu
Wewde P aeruginosa IU‘U’]LLiUii‘U‘?J’J@ han
ANgORAVIYLY LLavmmﬂmﬂmmLau WuN1SUU
Heowde P aeruginosa Sewag 19.1, 77.1 uag
42.1 MIUAIAU LaENaNAFIUNNEDANUI N3
Uuilouielranedy (Coliforms bacteria 1fun
duuvafisunsuauamnsniIRulaldAluR
flomeuwazlsifione) Tuduslnafinuduig
fumsuuddeude P. aeruginosa luthuslaa

aenafiedduneadn (0<0.05)° e P.
aeruginosa finmsaesoslagsssuvRlngNNY
81 beta-lactam (Lﬂuaﬂﬂﬁ%auzﬁﬁ beta-lactam
ring ogflulassaiiandn deddudemsoongys
Y31 LawA &1nau penicillin Ngx cephalosporin
ﬂfcjm monobactam mjm carbapenem) Lagfs
feuannsolunsfunmuantinisiesan
meuenwadlad Vilvidelanautines vany
YU m‘mﬂ‘mmmamamwmwwwammay@mw
n1n8ge WonuadieRiesn A, aeruginosa
anunsaunsndanndenludenuuasdaly
fafuFansiinisinwunldunsies Uit
vosuuafiviintsunsinlugdunentnebs
manumsvutouredolunguuuadiSerelsa
uazidunguiinunishiesuftous®
wulthinsheefiiatuluiwilag Wudeyals
mheruiiigadeddimuauleueuazinmsns
PTINADUANINTINIATTINEwa U3 TNl
Uaenidoren ol fosaiiussavinm wa
szfudsglovilunsdidunsnsunuiie
se¥1 muAY anAnadBsInnshesiionain

14
=

Tulalunguaing 9

ANSNIIVDY

IQUIZAIAVDINTIVY

1. iWefnwimnuynuazaniunisainis
Umﬁﬂjauwﬁa Coliforms, E. coli, Salmonella
spp., S. aureus Wag P. aeruginosa Tuﬁm%‘lm

2. \loRnweuduiusvesnInuLTe
Coliforms iU P. aeruginosa Tuthusloa

3. lefnwuualdunisieeufiaue
489 P. aeruginosa Twenldanminuslaaluin

HUNINN 9
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A5Adun1sAY

L uUN153T8LTINTIUUINIAFAVIN
(Cross-sectional Descriptive Study) lng3gufjus
nsUszEnIngudegne uetiaiuilng
Tuituiunguamil 9 uasteydund Shuau 241
fhegne ldun duslnaussnuin 58 fegs uay
ihuslnaussada 183 dheehs Tu 4 dmin Téud
E5E unss v Jogll guniuazdug S1uu
179, 43, 6, 9 way 5 AvY1e ANa1AU Uddlae

ﬁ?i&ﬂxﬁ?ﬂﬂ’lﬁ’limq%ﬁlmﬁ?ﬂLL@%Q‘U?Sﬂ@UﬂWiL@ﬂ“U‘u

a

Mg uiensiaaeuaun AU Ine1Fans
NSUNNGN 9 UATTIWENN

NUINUINTFIY

1. UszniAnsynsisansnsagy atudl 61
(n.7.2524) 1304 vuilnalunwurusseiiveain®
Auua MPN Coliforms/100 ml fiad Weenin 2.2
wazlaimuide £ coli/100 ml

2. UsgmAnsgnsasnsaay atuil 416
(.01.2563) 1309 MMUAAMNWIASLNATFIU 18N
nawideuly waedsnislunisnsiaiasied ves
01MIuRAuYEETv AR fvuliinuide
Salmonella spp. /100 ml wag S. aureus CFU
/100 ml sasliitiu 100; CFU (Colony forming
unit: Lﬂ‘fJumi:;sﬁié’mﬂﬁ%‘mwﬁw‘%mmaﬁw%é)
/100 ml

3. UsEnenseNseansnTaiay atuil 199
(W.£.2543) 309 1hussssuma” e P. aeruginosa
ldwu visetdeund 1 CFU/250 ml ayulng lawn
N1UNg (essential oil) NTzY18 (essential oil) Ha
Uaizl,ﬁ@‘vgﬂﬁi’f’m (crude extract)

ayulws laun n1ung (essential oil)
N384y (essential oil) LLazuaizLﬁmwﬁN (crude

extract)

TaauazaunsainagauaU)due

- E]W’liL??&NLS??@ Mueller-Hinton agar uay
Mueller-Hinton broth

- wiueUiTurdusagudvie Himedia
WA 6 mm. 1L 12 B8a 1en Amikacin 30 pg,
Gentamicin 10 pg, Tobramycin 10 pg, Cefepime
30 pg, Ceftazidime 10 pg, Ciprofloxacin 5 pg,
Levofloxacin 5 pg, Piperacillin 100 pg, Piperacil-
lin/Tazobactam (100/10 wg), Imipenem 10 pg,
Meropenem 10 pg, iae Colistin 10 pg

- HIMIC™ plate kit #1§agUdse Himedia
911 9 wdia Laun Amikacin, Gentamicin, Cefepime,
Ceftazidime, Ciprofloxacin, Piperacillin/Tazobactam,

Imipenem, Meropenem g Colistin

N1INTINNATIZH
1. M3nsr9dasziviie Coliforms

19735715 Most Probable Number (MPN
technique) MUATA1TNAABU APHA 2017, 9221A-
C® YpsogediwIonlTaslumasn LST broth
Fiflanududy 2 Wi waenaz 10 ml s1uau 10
waen Uufl 35+0.5 °C, 48+3 Falus tvaenil
qu videiRnfelunaendnfite indedeainusioy
naen 1 gu (loop; mw'?jm%m asluviasn BGLB
broth MaeAsreavann ULNLLe? 35+0.5 oC,
48+3 $1lus duneviaen BGLB broth iy uay
Ananglunaondning srunalunasailinauin
1lUeuA191nm1579 MPN snee1usaiduan Coli-
forms MPN/100 ml
2. AsATIVIASINe E. coli

ATINUATIERAILIDNTNAZEU APHA 2017
(American Public Health Association), 9221A-B,
E, G uaz 9225 C-D° 14 loop dherdeannmasa LST
broth AlvnauInusazvasn 1 gu adlu EC broth
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viaensevann Uumzidelusnasi mizideln
avlosudi 445402 °C, 2422 Flus Ymaeni
fteluvasndndne unfauenideuu MacCon-
key Agar UNfl 35+0.5 °C, 24+3 F7luq dane
Taladfiddnwasiamzdulaladfung wazens
flauyudouseu ileladasdeldadueims
Foade ilenaaoulfAsemisdund IMVIC
test il

2.1 Tryptone water Uﬂuéwﬁﬁau‘ﬁ
44.5+0.2 °C, 24+2 §31319 Ned@oun3LAn indole
Imevien Kovac’s reagent 8Llu E. coli agiin
FUALAITEILULTB 0TS AE DD

2.2 MR-VP broth 97U 2 #asa Ul
WMNeEed 3540.5 °C, 48 4lua vaoadt 1
nadou methyl red test Tngnentingn methyl
red &l £ coli azifintudunafidiuuues
9MNSIABUT (Nauan) wiaonil 2 NeaeU Voges
-Proskauer test lnguen 5% @ -naphthol uag
40% KOH fudu £, coli axlaiifintuinunmiod
LASTEIUULYBID SR AT

2.3 Fausniouuianiiwes Simmons’
citrate agar slant Uit 3540.5 °C, 48 Flua 81
£, coli pmnsiasaieliidsud wazlaiing
LQ%QJ,GUENL%@
3, M15ASAAINATITANTE S. aqureus

ASIIATITIURNUIDNITNAFOU APHA
2017, 9213B® %5397,A51£9192875 membrane
filtration Tapnsosfeenai 100 ml feusy
ND9UUIN pore size 0.22 um WINIINUUIY
9WNSIa8aEe Baird-Parker agar Ui 3542 °C,
a8 Hlus TuswulaladdndeiiSey oy
qusaulalafl wdmniuimaaeu Coagulase
Laz Catalase test Wiodusiudo
4. nMsAsIAIAS D Salmonella spp.

ATIIAATIZINLITNTAGFDU 150:19250
(2010)"” M52397LAS18Y M 21878 membrane
filtration Tnensesdnognatn 100 ml freusy
NT3YUNR pore size 0.45 um 1u19lue1mng
Aoadlo Buffered peptone water Uufl 3622
oC, 18 4las luviduneu enrichment in
selective liquid medium, selection on agar
media kazn1snadaulisemIeTaiainiea
Tafiniiala 1/liflgpddasananslaladl
5. M5ASAAIATIZAITG P, aeruginosa

ATIVILATITURIUITATNAADU 1SO
16266: 2006"” n519IATIZYAEIGMembrane
filtration Inensesinognatn 250 ml @euny
NIOIVUIA pore size 0.45 pm UINIINUUIU
mmil,ﬁyml,%j’e] Cetrimide agar with nalidixic
acid Ul 36+2 °C, 44+4 Falua Huswuaula
lafidi-iheu@ey wazvinsnaaeudfisen
N9 A
6. ﬂﬁ%ﬂaaUﬂ’maﬂ’nJmL%a P. aeruginosa
fagUfvIue

A1875 Disc Agar Diffusion lag/lgumu
gUFTurdISagUDHe Himedia wunn 6 mm.
U3 12 ¥8a lawn Amikacin 30 pg,
Gentamicin 10 pg, Tobramycin 10 g,
Cefepime 30 pg, Ceftazidime 10 pg,
Ciprofloxacin 5 pg, Levofloxacin 5 psg,
Piperacillin 100 pg, Piperacillin/Tazobactam
(100/10 pg), Imipenem 10 pg, Meropenem
10 pg, uaz Colistin 10 pg lneidenideun
NAAUIIUIU 28 isolates (ﬁgﬁum%éﬁwﬂm
wneidelvuiavsiifienaunisiinfedniy
dune/vadaau) taenisldnisduwuuaynsy
E)‘Lg%’ﬂ‘@ (stratified random sampling) el
usiazngy isolates dlanalying fuitazgidon
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Lazmnzifsudouazysuagandunadlils
0.08-0.13 absorbance H1MAABUAULUY
Kirby-Bauermethod 41171 12 wilag1 91u
Halag InLEUNIUANENa19YeY Inhibition zone
mhoduiaduns vageu 3 Silasudanaiioy
AUM151901M5§19Y89 Clinical Laboratory
Standard Institute (CLSI) U 2020""
7. nagaumrAraandudurigadduss
(Minimal inhibitory concentration, MIC)
wazsindauuadis (Minimal bactericidal
concentration, MBC) ¥8981uasa1361n
Ayulng

Lﬁam%’a P. aeruginosa Afinanis
fudagalwdonaiisienn Ceftazidime uay
Cefepime 91U 5 isolates naapuiuen 9
wila in1svaaeslu microtiter plate 96-well
Ingmlaainnisieanewazansanaayulng
Tfaududussiuldasiuvuiudeluems
Aeadoriame udiluanmgfvazauan
fugrunamarududuiaeiianansodudns
Wiyvendeqdunds (MIO) Tnsdunaviauaniine
flawaglifingneuvontoqdunisitumay @1
niunsnageUAIAMITITUAdATiananTe
sghl,%a’«]ﬁw/l%é (MBCQ) 3¢31$1931nA15%1A1 MIC
Imsmmmmﬂwamﬂammmawu agar plate
wdwinluansfivene aumﬂuummumam
mmLsumsuumﬂfjmiuﬂﬂimLﬁzjaagauma (MBC)
Fomnuitudusinanvessiednafiannsnsinite
BunEsle (rmiduduvesiegaiilinunis
WiyAulnveaderdunisuuimiinems)

N152LASY
Ta

IUToaY UazadAdeYIIUANNFUTUS

a

¢ v
giidaya
anmganssaun RS Ieideyatugy

Ypan1sUULUeULe Coliforms U P. aeruginosa
Tutuslaaaien1snadsu Pearson's Chi-
square 7szAuUBd1AEY 0.0001

NANISANEN

1. daunsainisuudlouda Coliforms,
E. coli, Salmonella spp., S. aureus wag
P. aeruginosa Tududloa

MndeyanansnsaTiasizy fegnai
Udlnaa 241 fheehe (msedt 1) wudilisioy
NAILINTFINAUYATIINGITIUIY 32 Fee
Yovay 13.28 \esanasianuidewuniise
ﬂﬁ'ﬂﬂﬁﬂ/\la%m (59882 13.28) 59989UIAD WU
o E coli (Sevay 1.66) Fedmdugdunidus
%amaﬂwmymmmimawlmmmwam wazla
W“UL“U@ﬂEJIﬁﬂEﬂW]iL‘UUWH Salmonella spp.
uay S. aureus tnpuasgruiuslaalunivus
USTNURATNANLUTENANTENTHATITAEY
atufl 61 (2524) fvunaliladnesy wuafise
fUsunudesnin 2.2 MPN/100 mL uwagli
WU E. coli /100 mL uagauuszn1ANTENTIg
a15uan atudl 416 (W.A.2563) 1309 Amiu
AN ME0LRTEIL Nénnaiteuly uay s
N151UN199TIANATIEN VB0 INTANUAUNTE
fiilianise fuuelilinude Salmonella
spp. /100 ml wag S. aureus CFU /100 ml #99
lsiAu 100 9nngusogaioun 241 Foens
LLﬂaLﬂuﬁwﬁmmiﬁmw 58 fhagha 1uslan
‘Uiiﬁ]m 183 fhegne wazamanunstwleu
LSUE) P. aeruginosa MU 47 AIDEN Adu
Sovay 19.50 Mnsauiegsiudlnamun
119U 241 fMeg1e lnusaziegaduiiengi
1huslnAnduanauazuts S1uau 241 Ui
wtniu dhuilnaussqun 58 dredis thuilaa
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=

U33969 183 éaeene wudluy 2 daegns & ml wnndt 23 99w 14 fege Sevay 5.81
USnandesnnndn 1,000 CFU/250 mL Taedl  uazAnsewdng 2.2-23 wudwwau 18 dregng
A1 2,300 wag 3,900 CFU/250 mL wagduiu  Seway 7.47 Fevaanstraduiilanuns
fhethefinuusinante Coliforms (MPN/100 mmgmmaaﬁm’%lmﬂ (AN91971 2)

A15199 1 NANISNAABDULTD Coliforms, E. coli, S. aureus, Salmonella spp. Wa¢ P. aeruginosa Tu

UUslaa
o dl"l ! o a1 4 ° &
S UIUN L uuanuanlidunM (%) VUIUNULYD
T oY I R T VL P. aeruginosa
AN Coliform  E. coli  Salmonella spp. S. aureus
(%) (%)

ihualnaussqun 58 8(132.79)  8(13.79) 1(1.72) - - 6 (10.34)

ihuslnaussgds 185 24(13.11) 24 (13.11) 3(1.64) . . 41 (13.79)

33U 241 32(13.28) 32(13.28) 4(1.66) - - 47 (19.50)

A1519% 2 sEAUN1SULWRULe P. aeruginosa U Coliforms bacteria Tuduslan

. v . od A& SuuRlegeTiny
ATUIUAIDYNNWUUIUIULYD P. aeruginosa - &
. AU Usu1auia Coliforms
YuanIeEe (CFU/250 ml)
79814 (MPN/100 ml)
<1 1-10 11-100 101-1,000 >1,000  <1.1 2.2-23 >23
$ruslaa
58 52 q 1 1 0 50 3 5
UFIPUIN
$ruslng
. 183 142 21 14 q 2 159 15 9
USSP
FIUIUIU - 194 25 15 5 2 209 18 14
(5e8az) (80.50) (10.37) (6.22) (2.07) (0.82) (86.72) (7.47) (5.81)

B P. geruginosa <1 fia31lainuiae

-82- 9158153915 aA5.9 Ui 30 auil 2 w.a. - a.a. 67



2. ANUANWUSYBINITWULRD Coliforms
AU P. aeruginosa luuuslna

LeAdDURDANIANUFTURNUSIEUIN

2 _ o , y
n1swue Coliforms AU P. aeruginosa Tuun
USlnAAY Pearson’s Chi-square WU3MHAN

ovalue < 0.0001 WARIIINIIATITNULTD Co-
liforms waz P. aeruginosa Tuislaaiinang
Fuusiuegraitedfynisadaniseduainy
Festu 95% (M151971 3)

A15197 3 KANAABUAIUFUNUSYBINTNU Coliforms AU P. aeruginosa Tuiuslae

NANAEDU Wavnagau P. aeruginosa NANAEDU Pearson’s
Coliforms NU 1aimu 3 Chi-square
WU 11 (35.5) 20 (64.5) 31 (100.0) p < 0.0001
Taiwu 36 (17.3) 172(82.7) 208 (100.0)
334 47 (19.7) 192 (90.3) 239 (100.0)

mamimaaummhsuml,%a P. aeruginosa
fuenldanituslne Tne3d disc agar diffusion
Tne Kirby-Bauer’s method Yigesiuau 28
isolates wmadouLiioguualialunisios
U8 Audu nquen penicillin nguen
Cephalosporins ﬂﬁjfu&n Fluoroquinolones
ﬂfcj:u&ﬂ Carbapenems ﬂﬁjmn Aminoglycosides
warnguen Polymyxin uwageuaiulives
HareUfTaurlusuuuy disc didagU wun
6 mm. 1aea3297A inhibition zone TULNY
87 WAINANAINAEeTHY wazUTeu

WeUAUNIT19Insg1uYes Clinical Laboratory
Standard Institute (CLSI) 3 2020 wuinide P.
aeruginosa 22 isolates hfeen (sensitivity)
amikacin, gentamicin, tobramycin, cefepime,
ceftazidime, ciprofloxacin, levofloxacin, pip-
eracillin, piperacillin/tazobactam, imipenem,
meropenem, colistin GLuﬁumzﬁéjﬁlaw%amahg’ﬁ!\‘l
mew1 (susceptible, increased exposure) oA
ceftazidime Wag cefepime 91U 3 isolates,
cefepime 91U 2 isolates way ceftazidime
$19u 1 isolate (937471 4)

M15197 4 Nhee1U)TIue 12 ¥liavedie P. aeruginosa Mwentaainiiuslam 91uau 28 isolates

ILUNAY antibiotic class

I1UIUVDID P. aeruginosa (%)

Antibiotic class Antibiotic (concentration) (n = 28)
S | R
Penicillin Piperacillin (100 pg) 28 (100) 0 (0) 0 (0)
Piperacillin-tazobactam (100/10 pg) 28 (100) 0 (0)
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IIUIUVDIYD P. aeruginosa (%)

Antibiotic class Antibiotic (concentration) (n = 28)
S I R
Cephalosporins  Ceftazidime (30 pg) 24 (85.71)  4(14.29) 0 (0)
Cefepime (30 pg) 23(82.14)  5(17.86)
Fluoroquinolones  Ciprofloxacin (5 pg) 28 (100) 0 (0) 0 (0)
Levofloxacin (5 pg) 0 (0)
Carbapenems Imipenem (10 pg) 28 (100) 0 (0) 0 (0)
Meropenem (10 pg)
Aminoglycosides Gentamicin (10 pg) 28 (100) 0 (0) 0 (0)
Amikacin (30 pg) 28 (100) 0 (0) 0 (0)
Tobramycin (10 pg) 28 (100) 0 (0) 0 (0)
Polyrmnyxin Colistin (5 pg) 28 (100) 0 (0) 0 (0)

4

S=susceptible (ala), |=susceptible, increased exposure (Naﬁﬁﬂ), R=resistant (Aag)

3. wurldfunishesufTauzves P,
aeruginosa fiwenldarndruslnaluiun
FUNNT 9

NanAALLdLTuER (MIC) WU
wdena 5 isolates g amikacin, genta-
micin, cefepime, ciprofloxacin, piperacillin/
tazobactam, meropenem, colistin &g
7 5 isolates Aostaen imipenem @fiAn MIC
unnd 8 pg/ml (Judngaand HIMIC™ plate
kit @1unsaeuNale) waziiies isolates No.
N262 Suafidslavdonanifasios cefepime
; MIC = 16 pg/ml (mﬁmﬁ 5) LagaNNaNIT

NAFDULLDNINTUIINAT MIC wag MBC Q%Lﬁ‘u

1A L%j’e] P. aeruginosa ﬁyj\‘l 5 isolates fAaln
soasartnayulnstduvenssvenung (Syz-
ygium aromaticum L.) lagdian MIC way MBC
Wiy fle 2.56 me/ml wazilefiansanans
afnaInuesziansd1s A1 MIC uay MBC Ao
512 waz 10.24 me/ml auasu (115197l 6)
dufurensEIEaINnSEYY (Boesenbergia
rotunda (L) Mansf) &A1 MIC wag MBC winfiu
>10.24 mg/ml BsfiAnmnnninseiugeandiside
laneaeu Fee1vaguladnansainainniungdl
UsrAnsnmiinaninasulngis 3 oiln 50949
fe asatinnuessianainafiansaduds
e P. aeruginosa Awenlgarniuilae
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A13991 5 NansAIAINtui1an (MIC) vasaulns 3 win wazenuiiue 9 vilasielte P.

aeruginosa Auwsnladuau 5 isolates

P. eruginosa SAE BRE SSE|GEN IPM CIP AK PTZ CAZ CPM CL MRP
isolate No. (mg/mU) (ug/ml)
N6 256" >1024 512'°| & >8" 025 & 4/4° 2° 4 2° 0.25°
N22 256" >1024 512°| 4 8" 025° 4 84 2 8° 1 025
N80 256" 51024 512 4 >8% 025° 4 44 2 8° 2 0.125°
N221 256" >1024 512°| 4° 8 025° 4 24 1° i 2 05
N262 256" 51024 512 4 >8% 025° 4 4/ 2 16 2°  0.125°
"> = No data in CLSI breakpoint; ° = susceptible, standard dosing regimen; ' = susceptible, increased exposure; " =

resistant; SAE = Syzygium aromaticum (L.) (essential oil); BRE = Boesenbergia rotunda (L.) Mansf (essential oil); SSE = S.
suberosa (crude extract); Gentamicin (GEN) 10 pg, Imipenem (IPM) 10 pg, Ciprofloxacin (CIP) 5 pg, Amikacin (AK) 30 pg,
Tobramycin (TOB) 10 pg, Ceftazidime (CAZ) 10 pg, Cefepime (CPM) 30 g, Piperacillin (PI) 100 pg, Piperacillin/Tazobactam
(PIT) 100/10 pg, Colistin (CL) 10 pg, Levofloxacin (LE) 5 pg, kag Meropenem (MEM) 10 pg

= i Y ¥ o -1 N a )
M15197 6 NANITIAIANULLTUANEANE L UATISY Yesansannayulng (MBC) vesayulng 3
win wazeUfTIUE 9 viladawe P. aeruginosa Nwunlednwiu 5 isolates

P. qeruginosa SAE BRE SSE |GEN IPM CIP AK PTZ CAZ CPM CL MRP
isolate No. (mg/ml) (ug/ml)
N6 256 >10.24 1024 | 8 >8 1.0 8 16/4 8 16 4 1.0
N22 256 >10.24 10.24 8 >8 1.0 16 16/4 4 16 4 0.5
N80 256 >1024 10.24 4 >8 05 16 16/4 8 16 4 0.5
N221 256 >10.24 >1024 | 16 >8 05 4 4/4 4 8 2 1.0
N262 256 >1024 >1024| 4 >8 1.0 4 16/4 8 >32 4 0.5

SAE = Syzygium aromaticum (L.) (essential oil); BRE = Boesenbergia rotunda (L.) Mansf (essential oil); SSE = S. suberosa
(crude extract); Gentamicin (GEN) 10 pg, Imipenem (IPM) 10 pg, Ciprofloxacin (CIP) 5 ug, Amikacin (AK) 30 ug, Tobramycin
(TOB) 10 pg, Ceftazidime (CAZ) 10 ug, Cefepime (CPM) 30 pg, Piperacillin (PI) 100 pg, Piperacillin/Tazobactam (PIT) 100/10
pg, Colistin (CL) 10 pg, Levofloxacin (LE) 5 pg, waz Meropenem (MEM) 10 ug

-85- 215875591715 8A5.9 Tii 30 alud 2 w.a. - a.6. 67



d5duazanusnena

AsUwd ewde Coliforms, E. coli,
Salmonella spp., S. aureus Wag P. aeruginosa
TuhuslnauasnsAnuauduiugussnsny
@8 Coliforms fu P. aeruginosa Tuthuslnawa
nsanwmuiiuslaasiuay 32 fedns (Gee
8y 13.28) LUNIUNUTIAINUITZNIANTENTIS
mmimqmﬁuﬁ 61 (W..2524) Foa 1n3lna
Tunwuzussiitaain aunailsiinunasigs
ﬁqwﬁ’e‘) Coliform bacteria (Sozag 13.28)
asueglaindunguuuaiiiennsuavaiuise
Wi Aulaldaluifiienniauazlidennie
annsnfidinoglutlduiunitgBuniosuy s
linuaudeu wlanuwasiiundu 2 ¥fia Ao
Tifaladnosu (Fecal coliform) e1dgagluanle
vosnukazdnilfangu gnduaigesnuinu
9313 IlalAnnsszuinveslsasyuUMaAy
93 AzmuwUATSeTuuryial wezduiidale
dnesu (Non-fecal coliform) endeegludiuuaz
figy FSumsetiosninfidaladnesy Fansieuy
483 Coliform bacteria aunsavsdasaaulsl
drenvaIvaT LA
audusiusiunsuuilewde P aeruginosa
a115095U18 1A L%E] P. aeruginosa LfJUL‘%Ja
melonafiunannistuane Aneliannishin
ForFeuinlsalulidgfiduius Wogdunied
agiviatsialilug unandin sEuunIahu
melavestilsauszsi Weazunandadng
sumeiuavnvosseslsaiignihats videns
Aadelunszuaidon waniBeviuanesdniau
thelsavenizess nidufuunniesaylideide 4
lfAnnsAndoluenenasuus Shnuide
siatuudeuludhildarermuioatutuny
nsUuiou Coliform bacteria dsnanszvuse

Coliform bacteria &

Dec

FUNNHUSINALAZ ST UUANSISNEY
Yaser H. Tarazi wazauz™ la@nwing

14 14 1

ARENUBILTD P. geruginosa NkeAlAANNUUILNA

o

$wu 15 §ege nuiResiosn amoxicillin,
oxytetracycline wag doxycycline Souay 100,
93.3 uay 86.7% ANEEU MLSalT8IuYDs
Hamad AA wazauz™ laviins@nwiaaumgn
LLazmiﬁaa’maﬂ Coliforms bacteria wag P.
aeruginosa lufog1einussarInveslssine
5% wumsUuleu Coliforms bacteria way
P. aeruginosa Sevag 10.8 uag Sesaz 5 awu
LLazm’maaumiﬁamm P. aeruginosa Wu11
Filameefiveaay

mmﬁ’jﬁmmwaa Ghorbani G L@
anue MhnsnseaoudnuenatugnTTy
wazysillulnduss Antibiotic resistance way
virulence factors 984 P. aeruginosa ﬁQﬂLL‘&Jﬂ
nfeodsilulszmadniiu aslinunisae
MO8 meropenem, imipenem, carbapenem,
erythromycin, gentamicin, chloramphenicol,
and enrofloxacin WANU virulence gene 94
P. aeruginosa Town algD, lasB, toxA Wag exoS
Fe019 M ANNITUNINTZA1809 resistance
genes 1914 food chain vilvignsian1sAIvAL
IRGARER

mﬁmaa‘ummi’mmL%@@iamé’hu@a%w
WU’J'WL%B P. aeruginosa 22 isolateslasiogn
amikacin, gentamicin, tobramycin, cefepime,
ceftazidime, ciprofloxacin, levofloxacin,
piperacillin, piperacillin/tazobactam, Imipenem,
meropenem, colistin Tuvaedidslvitonarnis
#0817 ceftazidime Wag cefepime 1UIU 6
isolates waglgnageuman MIC Wiedudunaly
Fenaitiinadsly videnanneies wuIdons
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5 isolates lim®81 amikacin, gentamicin,
cefepime, ciprofloxacin, piperacillin/tazo-
bactam, meropenem, colistin LLazfl’j\‘i 5
isolates AofDE imipenem LWE9LALAYA
whiu annseesunelamn msande P aeruginosa
Snwnldideeuiiiugunsrin aneiinngsnw
nsAndefisunssasinuldeannit esan
meaﬁuétﬂuw‘g@ﬁﬁam {losann Imipenem
Lﬂumﬂgmuﬂuﬂam Carbapenem maammﬁ
mwmmaaaaﬂqmﬁl@ﬂiamammLGU@Lmiu
vinunsuaukazideasyldluilifeondioy
pangrslnedudinisadrwiavadineduiv
penicillin-binding proteins Fugeanunsaiin
nsieenlalaenalnnisidsunlantnung
Tunsduresen msiinudeiinenosn imipe-
nem azdsnasauslnAkazilaudIAyNI
a5y leenabiiadymlunisshyinisen
Fovdlnilseen imipenem luvnisfionvindug
Feannsaldsnunisande P. aeruginosa ¢
msfnvuulinshesUfiusves P
aeruginosa fuenldantuslaaluaguam
7 9 wuimsudude P aeruginosa Yoty
VOUTEMEAINNTUNG mmaaé’uéﬁ%ﬂéﬁﬁqm
1A1 MIC wag MBC WinAuAe 2.56 meg/ml du
ﬂﬂiﬂﬁﬂﬁ]’]ﬂU@i%Lﬁ@WQsﬁNﬂ’m’liﬂgUéjﬂL%J’é]
lasesasun dA1 MIC uag MBC Ae 5.12
10.24 mg/ml aNuaInYy wazinsurensLne
Mnnszseannandududelddoniian Tnedia
MIC wag MBC winfiu A 11nn31 10.24 mg/ml
Fadugeaaildvinmamaaevluaded ofue
a1 gonrapInuASANYIVEY Al-Mijalli® A1s
nageunsiudauie P. aeruginosa ATCC 27853
Frenslintunonssmeainniung Taevinis
afnanlunaznang wuasadudade P

bbele

aeruginosa ATCC 27853 l¢ifiAn MIC waz MBC
Wiafu fe 0.25 (%v/v) tasifluasneide P.
aeruginosa ATCC 27853 FlnAnn1sduds
quorum sensing factors Asdudanisiin
biofilms ¥1l#iAnn1551909 cytoplasmic
materials L% proteins kag DNA LarnsLiiy
Y83 cell membrane permeability wagn1s
JUNIU proton-motive force
InNaN1IATINEEUASIHaL sty
srenulinsuiawiltumsaeslutiuilan
FeazduuslevdlunissniunisiiedinseTe
AUAL anAILEsY wagnisldansainain
aagulwaﬂquﬁqw'éé’ué’ju%a P. aeruginosa
aniuslanlad aunsadiunldsautuen
UgmuyLwaammﬂ?jmﬂgmuﬂmmdﬂ taesio
aan1sasanIanssudusade P. aeruginosa 7
Tuszansnm mu@uﬂmmmguamum 3N
WNdN Hgeeny wiedUle 8199za1U150RR
L%E] P. aeruginosa ﬁﬁammﬂmiﬁiﬂﬂﬁﬁu
18 nsShunlsarilaendatu 913K U0
Fedie fafumisnuressy wu dninay
assaguiieluiuifenisiininihss Yade
P. aeruginosa Wiatlaatunisiislsa Tneviinng
Aushegraiudlapasiadsy Tamsuuideu
o P. aeruginosa \ileagldvsuianuynaes
LlfumﬁL‘%&J%ﬁm‘fﬁuﬁwﬁﬂﬂgﬁumﬂwiai{u‘%lmléf
nnsineaselanansaldifuwumidlunis
Jfuusannmihuilnauazmisidnidovin
laludeulugiusinndndaly

RIEPLITE

LidmihigiAedesiuguslnnazdos
fnsantunulienus wasAwuzinregngn
waztuilnathlnelanzesnadsdfiiinidu

[

AU
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TuiSesnsdnnis Tdlasesmnuavein Tign
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nsgudniifionisuslng arsmsgndnds
NIEUIUNTTHAR

2 mhpnuiiieitesnisiinigmsang
o8 daLilovaiaNe 1Y ATINLNATTIULIAS
wan waziufiunisdedusygynetiuniande
Tnglanizegadanismununstisaminiwes
a01uUsZNOUNIT NISNUMIBENN NSARUEIU
yuvasfiun wu nsuFuugenmnndifilsl
wangay uwasUsznounskantilildumsgu
yienmafinmstivesssuunisdieh Wudy

3.4UsgnaunisinluusuUsannsgu
nawdntduliiauUaendeseduilan m
wuanansudloysuussnmnindrfinunl
ARHRT RN Homnmnanidenesniiniay
ylfnssnwennslunaanauasiinisesty
LilWideessiaivuwloudgdmndoy
safsmsiimsnrvaounstidaiifisnnise
wmmaLLawiaaaauamﬂﬂwﬁﬂﬁwwuﬂwsﬂwﬁm
rouvdesgdaundeusely

nnANIINUITAA
a v O Myvo @ 1 1% =

dslunssiladusganslumed ve
YOUAMUNARST Fn3N1 UnInelransnis
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of Climate Change: How Does Increased
Water Temperature Influence Biofilm
and Water Quality of Chlorinated
Drinking Water Distribution Systems?
Front Microbiol. 2021;12:658927.
N3N Asains, Ysune wiues, Joums
Wdwna, 8AvIA wATute, wﬁaqﬁa
NEYAUNLS. nsUuiteuide Pseudomonas
aeruginosa Iummmﬁmm muﬂm
UV WNgrEenWsYLY waz119n
@ﬂwmwu. M3ENIDMNTUATEN. 2564;28
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YRt asasuns. qvisnisdudivesans
aﬁ’maaguiwwfm%a Pseudomonas
aeruginosa ﬁﬁmwﬂmﬂﬂfﬁmis@m@
[AvenanusUS gy mimenmansundndial.
NTUNN: UMINYIFLLNWATANERNS;
2557.

NILNTWANTITUFV. UTTNIANTENTI
as15uan (@TUT 61) 1.A.2524 Fosth
Uilnalumvugussitnain. s19Aaan
UUNY atufl 98, mouit 157 (as¥uii 24
Augeu 2524).

NITNITWATITUEV. UTENIANTZNTN
as1snay @UUTl 416) W.A.2563 F0s
MNUARMANVITENINTFIY VANLAMUI
Fouly wazddnislunisasiaimsies
Y090 W IFURAUNT AV AR LA,
swARIgUAYY Laudl 137, aeuiiiay
237 3 (aa¥uil 2 fugeu 2563),
NIENTIATITUEY. UTTNIANTENTI
as15uan @UUT 199) WA, 2543 (309

-88-

215875591715 8A5.9 Tii 30 alud 2 w.a. - a.6. 67



10.

11.

12.

13.

us5sIuTa. 57UNIYLUNYT AU
Usemavialu 1aufl 118, moufieiy 6 9
(as¥udl 24 unsAL 2544).

Performance standards for antimicrobial
susceptibility testing. CLSI supplement
M100. 30th ed. Wayne: Clinical and
Laboratory Standards Institute; 2020.
American Public Health Association,
American Water Works Association,
Water Environment Federation. Standard
methods for the Examination of water
and wastewater. 23rd ed. Washington
DC: American Public Health Association;
2017.

International Organization for
Standardization. Water quality Detection
and enumeration of Pseudomonas
aeruginosa Method by membrane
filtration [Internet]. 2006 [cited 2022
April 26]. Available from: https://
www.iso.org/standard/39272.html.
International Organization for Stan
dardization. Water quality - detection
of Salmonella spp. [Internet]. 2010
[cited 2022 April 26]. Available from:
https://www.iso.org/standard/43448.
html.

Tarazi YH, Abu-Basha E, Ismail ZB,
Al-Jawasreh SI. Antimicrobial susceptibility
of multidrug-resistant Pseudomonas
aeruginosa isolated from drinking
water and hospitalized patients in
Jordan. Acta Trop. 2021;217:105859.
Hamad AA, Sharaf M, Hamza MA,

14.

15.

Selim S, Hetta HF, El-Kazzaz W.
Investigation of the Bacterial
Contamination and Antibiotic
Susceptibility Profile of Bacteria
Isolated from Bottled Drinking Water.
Microbiol Spectr. 2022;10(1):e0151621.
Ghorbani G, Rahimi E, Shakerian A.
Antibiotic resistance's Genotypic and
Phenotypic Characteristics and the
Frequency of Virulence Factors
in P. aeruginosa lIsolates lsolated
from Water Samples in Iran. Biomed
Res Int. 2022;2022:7076433.

Al-Mijalli SH, El Hachlafi N, Abdallah
EM, Jeddi M, Assaggaf H, Qasem A, et
al. Exploring the antibacterial mechanisms
of chemically characterized essential
oils from leaves and buds of Syzysium
aromaticum (L.) Merr. et Perry against
Staphylococcus aureus and Pseudomonas
aeruginosa. Industrial Crops and
Products. 2023;205:117561.

-89-

215875591715 8A5.9 Tii 30 alud 2 w.a. - a.6. 67



E-ISSN: 2985-1823

91sd1sdsnasdunviulovnuadsunulsaAn 9 INIAUASSIBEUN

tps://he02.tci-thaijo.org/index.php/ODPC9
3NIAL — AIKIAL 2567 ) #tin [90-103]

nsuAuAalsA

dnlnenudlesfiusaunulond o Fovinunssian

Jadenlianuduiusiunisauauszauiinialuifenvesdiielsaiuminuiai 2
lusuaniiensl dnaiiies Jwmdavays
Factors Associated with Blood Sugar Control Among Type 2 Diabetes Mellitus Patients

in Huai Kapi Subdistrict, Mueang District, Chonburi Province

wissau wAianda', Uriing Waswzd’, Teunnsel onsuns’, useAdnd nossssu®’, algns Jgv"

Nareerat Kaevvpengl, Numtip Puangmatil, Piyamaporn Uttaranakorn',

Narongsak Tongtummachart’, Nattaporn Meesuk'”

'ARYANTITUAVANAN TLATANNYANENS, INENFENTANSITUAVETUST TmTnvays,
AOTUUNTEUTUTIYBUN
'Faculty of public Health and Allied Health Science, Sirindhorn College of Public Health,
Chonburi, Praboromarajchanok Institute
“dntinautiosdumunsilsail 6 Sminvay3

? The office of Disease Prevention and Control 6 Chonburi

*Corresponding author: nattaporn@scphc.ac.th
(Received: 7 Aug, 2023 / Revised: Dec 14, 2023 / Accepted: Dec 18, 2023)

UNANED

M98 TUNTITOTINTTUUILUUAIAFRAIN (Cross-sectional descriptive research) i

A = v ¢

fnquszasdiflofnu anaduiussevinatiadudiuyana AnasiAsafulsaumniu waguuuusun
Fosuguamiunismuaussduimaludesvesitaslsaumiuriad 2 lusuakensd sune
Sloe dwdavayd ngusedne Tdud fuaelsmummuvied 2 sy 67 au umuTmdeyase
wuuasuny Uszneuse Jadedimyana amnufifendulsaumin wuuikueadefuguain fu
msmuausEiuinaluden uazA HoAlc Mnmenunsdoumsinm Tieswideya lnoldada
Fanssuukazaiideungianuduiusmeaiflaawals (Chi-square test) uaznN13 AN
annagladafaluuvl (Binary Logistic Regression) Nan13338 WU 91guazandn danuduiusiu
msmueusEivihnaludonasnaiifoddmneadi (p-value = 0.012,0.010 swddy) Tnegidony
35 - 59 T uagsiaust 60 T Juld fuulhilunmsmuaussduinaludenlioglusssuunilaidu 1.26
LAz 1.88 11 ¥esfflengindt 35 U (p-value = 0.039, 0.045 awadv) uazgiilsiliszneusdn
(wsithu et fuwilihlunsmuauseiuinaludenlieodlussdundldidu 1.37 wih veu
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UsenauanTn (p-value = 0.038) drnuiasadnume seaunsdne anmunm sl seeznaiitaedy
Lsavumnu dsausedndn yaraluaseuasaudulsaummiu nistisudeyatnians Anwasainlunis
13UU3NT MINTIARALNNTSIY Frdinanis audifertulsauviu wasiuuueuaLesy
aunm nsuilenaldes MssudaNguLse mssujuszlovivesnisudinu uazmsiuireguasse
wulsiindiudiunsinesng IﬁamammaamqummaauﬂﬂaqLaimmsmmmvmummaiu
Fonld Tnedosmilafsenguarednvesithelsaummmiuviion 2 S myazdmalsiiioanunsn
puanuLeILarAUANTEAUTMaluFonliATY

o 74

Aenany: Yady, nsmivauszivinnaluiden, guieglsalumusiiai 2

Abstract
This cross-sectional descriptive research aimed to investigate the relationships among
personal factors, knowledge of diabetes, and the Health Belief Model (HBM) in the context of
blood sugar level control among patients with type 2 diabetes in Huai Kapi Subdistrict, Mueang
District, Chonburi Province. The sample group consisted of 67 type 2 diabetes mellitus patients,
and data were collected through questionnaires covering personal factors, knowledge of diabetes,
health belief models, blood sugar control, and HbAlc values from medical records. Data were
analyzed using descriptive statistics and statistical tests, including the Chi-square test and Binary
Logistic Regression. The results revealed a statistically significant relationship between age,
occupation, and the control of blood sugar levels (with p-values of 0.012 and 0.010, respectively).
Individuals aged 35-59 and those aged 60 and above tended to have 1.26 and 1.88 times better
control of blood sugar levels, respectively, compared to those under 35 years old (p-values =
0.039 and 0.045, respectively). Furthermore, individuals who were not employed (housewives and
husbands) tended to have 1.37 times better control of blood sugar levels compared to those
who were employed (p-value = 0.038). Factors such as gender, education level, marital status,
income, duration of diabetes, underlying disease, family history of diabetes, receipt of information,
accessibility to healthcare, treatment follow-up, body mass index, knowledge of diabetes, and
Health Belief Models (including risk perception, severity perception, perceived benefits of self-care,
and perceived barriers) were found to have no significant relationship with blood sugar control in
this research. The findings suggest that age and occupational background are key determinants
of blood sugar control in individuals with type 2 diabetes. Recognizing the significance of these
factors can inform the development of more targeted interventions, empowering patients to

enhance their diabetes self-management and maintain optimal blood sugar levels.

Keywords: Factors, Blood Sugar Control, Type 2 Diabetes Mellitus
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UNu

TsAuvueiadl 2 (Type 2 Diabetes
Mellitus) 1dulsalu@nsoldods (Non-
communicabledisease, NCDs) %ﬂLﬁW\]’mmi
mé"maqaaﬂuuﬁwgauUﬂWiaq VRN EEEARLY
thaluidengeuasiinasesorzsneg fiduius
FUNADALEDATUIALAN LATVIADALADAYUIA
Tng™ mmzﬁuﬁﬂmﬂmﬁamqqLﬂuizaznm
unasduaivgiiluglsaEe¥dug® anua
n1sdrsguamUsErIrUlng WU AIUYN
yoslsauvmulutssysulneey 15 YUl
uduaindesas 6.90 Tul we. 2551 - 2552
Judewar 9.50 Tl wa. 2562 - 2563 iledn
Sns1mswasuutasann® w.ea. 2551 - 2552 fu
U e 2562 - 2563 1finTy Yevay 37.68 lul
W.A. 2562 - 25637 waransienuloyadniuy
gunmvedinauaIssuguIawinvays 1y
Uhelsmunmnusaudd we. 2562 - 2564 WU
gn31UelsALUIINY WINAU 3,924.98 4,262.78
way 4,352.77 aakauuszung muanu® uag
Tuiiufishuatonsd sunawdies Smiavays
Faust) A, 2562 - 2564 Wiy 595 AU 658 AL
uay 681 Ay wiuldinddUelsaumudi
%wiat,ﬁamﬂﬂ LAZINNITTIUTINTOYATIEY
nuideunsinviilefoudsnan w.a.2565 §
Unrelsaunmnuaiadl 2 funsuusnisilss
neUadaaSauA I UaTengl faudiieu
AUYNYU W.A. 2564 DLABURIMNAL W.A. 2565 &
U 276 AU tnenudgelsauvniuin
7l 2 fldanmsanuausesuinaludenlsd
A1 HbAlc €esnI1 Sesay 6.50 HUIWIU 189
Au AnduSouay 68.48

nsAuAusEiUtaaludonve
UaelsAunvmurdedl 2 auiaulsAunmiy

Wwisanigelsni esuiedn guiealsianuily
nsguanuLeliisanaudssselsaunsndey
luszere1d LATIINNITNUNIUITIAUNTINATT
fAnwves aATwl ey Tan® nuin mnuiiEes
Tspwuvnnu wazseldladonseunsaseifoud]
Auduius funsauauszduthaaluden
yosfthelsauuriedl 2 uiannsane
o9 Uzan voalusa® wuinladedeyadiu
yana waraufisedlsaumniu Lifinaw
Fuiussunisauausgduinaludonness
thelsarumnuiadl 2 daunnsdnwives a
Jand Aununse? wud oguazadedy
GYEY ﬁmméf’uﬁuﬁ‘ﬁ’umimmmzﬁuﬁwma
Tuidenvestnelsaumniusiind 2 3 Becker
& Maiman® l#esurginanudedugunind
pnduiusunsQuAgYAM Lazldoinnisiu
Syosypraliufisdngings Weyanatuiin
nsduthefarufiRnuunnestulutueg iy
psAUszneumansags Tiun nssuilentaides
yaansilulsn nssuinnnuguusavelsn s
SuiuselevivaanisUesiuuasinwilsn n1ssu
YpuassnveensUfuR degslagnisufiini
LLUULquﬂ’;m%é’mqmmw (Health Belief
Model)
fandariinisAnwimnuilunisqua
pulesvosgUaslsAUIILTAT 2 wuULHY
aaLdesuaunm waytadesdiuynaa ui
YadomanddlailainsAnulugvaelsaiun
vuiied 2 Tuiluiiduatensd sunauios
Fwfavayd Woduwuimiddumsiiasei
awmfiaelsawmny vdedl 2 liawise
muausziutaludenlddiugifoded
anuaulavgAnwiiiernanside dana1aun
duwwmslunsudladgminisaiuauszdu
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haludesvesaslsaummuyiad 2 il
anunsnmuaNszduinaludenlvioglunmus
fumnganldmuuiunvesitiefiiniunsinm
ANLTINIVIRFULATUFUANF T UaMIENE T
NI AN InVaYS
InUILEIAYaINTTITY

\ioAnuanuduiusseninetadodau
yana ANNSABIAUTIAMINY WaEIUULNLY
aradeduguamiunsmuguseiuinialy
Fonvesithelsauvvied 2 Tushuarhe
ngl dunaLiles Faminvays

5N15ANIATEUNISIVY

MITeadsl BN TITo BT
N1AAAY2149 (Cross-sectional descriptive
research) WiaAnwrAuduRuSsznInetlade
diuynna mmitﬁmﬁukmmmm Lay
LUULRLAMALTDFUAYA M UNSATUANTES
ﬁﬂmaiut,ﬁamaqﬁﬂ’wbmmmmfaﬁﬂﬁ 2 Tu
suamenzl dneiiles Jminvays seusa
FRne Woufugney w.a. 2564 Safoudaay
W.A. 2565

UsEUNIUasNguAeeng

Uszans e fuelsaummueiadl 2
funduuinslulssmeunadaaiuguniniua
wengl 91U 276 AU

NGUAIDENN YUIAVDINFUAIDE
Awinangasuaiiea (Daniel)”

NZzpq

Nn=
d’(N-1)+Z’pq

5o n = YuAngueEs

Z = Anadnumsgiunelildanageiien
donmdesiuTEAutivdfy o g Anualy o
Wiy 0.05, A Z & /2 U 1.96

N = uavessynsgUiglsaiuminy
¥ilafl 2 Mnduuinsfilssmenuiadaaiugy
asuatensT daudifeuiueney n.e. 2564
DUADUAMNAN W.A. 2565 U 276 AY

p = erdaduvesiielsauvuiad
2 Tul w.a. 2565 VoTminvays seninameu
UNTIAUDAABUAAIAN (S1891UTDLAAN UL
FUNINVBIETINUANSITUAVTINIAYAYT) WU
iifesay 5.60 fauFedadndiulserng
Wiy 0.06

q=1-p

d = ArAunaaadeuiueuule
Avualiyiriu 0.05

1INNITAUINALLAVUIAAIDE1TIUIY
67 au Tnefinnusdndondidniunside dil

naein1saaLda (Inclusion criteria)

fuaelsalumuried 2 Aldsunis
Aaduidulsauvni viefl 2 wudandunan
pgatien 1 T fiusedinansraidenmetema

ganluidon (HbALQ) annsadeasnrwilngls

LAz Ui TIemeauadasla

naain13Anean (Exclusion criteria)
fUaelsauvuiivey@nisidnsinnside
FENININNTANY

Tunsideassdidnidennguinogiauuy
AN (Purposive Sampling) AvgUqe
Tswuvniueiiad 2 Aflanaut@nunoet Tu
fuavensl dnnewies Jamdnvays lhdwiu
nauseE1aAY 67 AU
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wiasilafildlunsise

in3esflefldlunsitonsed
INNTNUNIUITIUNTTULALINUT
Useneause 3 @ fall

doufl 1 doyadruyanavesiielsa
Wwuededl 2 wuvasuauidnvasde
ADIULUURANEF LA NLAZ LUULALAT I UYDIIN9
U 13 U

dauil 2 wwuaeunmALiAaiUlsa

7B
Y

Y

YAS19TU
L8O

U
'

3
il

WU W JuN19313A03 Dichotomous
wuuliiidenmeu 2 daden 1wl 15 98 1Ju
Fomauiineuld S1uau 10 T8 wazdesany
Fnauldlisiuiu 5 9o Tnefinawinslinzuuy
nougn (1 AzLU) naUNA (0 AzLUY) wlana
Ju 3 szau loun 12-15 Azwwu danusluseiv
g9 9-11 Azuuw dausluseduliunans uae
0-8 AzluY HAm3lussum®®

d2ufl 3 LUUABUANLUULHUAIULED
FuguamiAsatunisauguszduiinaly
don [Wuwuuiasinusyanuai (Rating scale)
wUadu 3 seau 119w 20 98 Wudaudauan
13 99 WazdemInIUTIaY 7 98 ATUAIIUTS
vinldazuuy §9 Wiude (3 azuuw) Tudle
(2 Arwu) ladiume (1 Azwuw) NIEA01ULES
aulmzuuy §eil Wiudhe (1 azuuw) Tiudle @
ArwuY) Twiualy (3 Azkuy) teedlinaeiwla
wanUsoanidu 3 seau leun Azuuueds 2.36-
3.00 finudesgluseiugs AvuuuedY 1.68-
2.35 ﬁmmﬁaagﬂuizﬁumuﬂma LazATLLUY
12de 1.00-1.67 dmsidoagluszium®

mimnaammmwm%aﬁa 1n8m339
doUAIIASIANLLT M (Content Validity) tag
AN ALY DN AT WS DU VA STl
donndewaaiiom (Index of item objective

congruence : 100) lAgENIIAMIA 31U 3
v wuth edrilaenndesederendom 3
ADYIENIN 0.67 - 1.00 UALATITHOUAIY
Weawanaiaile (Reliability Test) Tagi
wuvgeunulunaaesly (Try out) Auddaelsa
wvuiidnuagadsadetungusegndly
N334 luitufidhuaiadin Suneawdies St
Yaus 311U 30 AN watANIATIEIMIAY
fissweanuvasuanulaganuifediulsaiu
Y31 F3UUUALABSIYI5A (Kuder-Richardson)
gns KR 20 @1 0.70 A1AIIUEININEVBY
AIDUBYTEWING 0.30 - 0.80 ABIUIITINUN
9g5¥%7119 0.20 — 0.90 UUULNUAMNITBAY
auamiulsauimy ldgnsdulszansuean
U83ATRUUIA (Cronbach’s Alpha Coefficient)
flein 0.70

Bmsiusausiudeya
nsiususanteyalneldiuvasuniy
ludouunsiau 2566 wasanlasunisiianse
waraudRTusITUNTITEIUAMENTTUNITH
9353 lULYBEVRTINY IR ENTATI TG
A3us5 JIMINYAYS LBNANTIUTRIINELAY
2022/522 Wlouil 6 funeu 2565 lasAny
A3 LANUTIUTINTOYANIULUININVBIAE
N331N15958555UM I8l unyudoguasensn
LaraSUIERUUADUANLANGUAIBEN Tngu
FYNBULUUADUNINDE19DHTE NINNFY
egaliveasduvselidnlaaunsoaaunugy

'
a

YolnuRnlewazatunsasnaulasanainnis

Y'Y A

ylanniiia

9

)

q
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nsAATIEdaya
AnTERtayanislusunsunauiines
du593U lnedinsneidoyaadfigans s
leuA Msuanuaseaid Yevar Alade uavdi
Deauunesgu eszimeanuduiuslagld
ahmbAgwAIS (Chi-square test) LagnN1IATIEN
anneuladafALuun? (Binary Logistic Regression)
ANUATEAUTIEIAYNI9ERH p-value 0.05

NANITANEN

Q’ﬂfmhmmmmfaﬁﬂﬁ 2 dnlugidu
wene Antdudesas 61.20 uavindvny Sosay
38.80 flo1giade 59 U syfunsAnwiaulvg
pgeAuUTEauAnY FPEay 55.22 Jan1unmn
dusa Sevay 62.69 Lilausznauetn Sevay
35.82 UszNoUDITWAIUNY $o8ay 23.88 TUA
il Seway 19.40 Usznouendndus Seway
14.93 uaglnuaINITy Sowaz 5.97 diulng
seldsnvenseuaiIraiourinit 15,000
U Seway 76.12 dsveziandutiunielsa
wwnueglude 1-10 U Seuas 88.06 dllsa

Uszdidug saue fevay 68.66 laiflyana
luasounsrvedulsaumniu Sevay 55.22
¥$udoyarnarmiemuuziinnidmiig
#1515048Y Feuaz 89.55 UAIUAEAINUAITUN
fuuimsilsmenuiadaasuguainsiuae
ngl Seway 94.03
flos $ovar 98.51 Tefilinanisegluinams 1
Ay (Fudnanie daud 23.00 nn./ad) Ses
Ay 80.60

1. namsinsgiassiutaaluden
vaagUnelsaumausiind 2

fuhelsaunniind 2 dwiwgiiien
sgiuthamaluden (HbALC) wnnimfewinf
6.50 mg% FsldanunsnaruauseRutinalif
agluinaeiundle 1w 39 au Andusewas
58.20 warA1sERULIANaTosnin 6.50 med%
feannsomuauszduinalieglunasiung
$1uu 28 au Aalufosas 41.80 lneiaade
WU 7.58 mg% (S.D. = 2.07) Asziuting
faainiiu 4.50 mg% LLazmszé’m}]maqqqﬂ
WU 14.90 mg% Famngnei 1

LATUISUUSNITAULUAND

d' [ 4 1 d‘ Y a d‘ o % 90/ N
N1937199 1 MUY 98U ALRAY ‘SUENQ‘U’JEJI%WLU']WNWUUWVI 2 FIUNAIUTZAVEINALULEBAVDY

AUaelsAluIvINUYie?l 2 (n= 67 Au)

nsmuauszAuthaaludenvesdiaslsamauiing 2 U Sowaz
Arsdutiaaluiden (HbA1c) vasdiaelsaumauyiadi 2 (mg%)

muAuld (srduthmaluden (HbALd) tesnd 6.50) 28 41.80

auepllalld Gedutimaluden (HbALC) wnnniufeiiu 6.50) 39 58.20

Mean=7.58; S.D.=2.07; Min; = 4.50; Max= 14.

90
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2. anudunussendnsladvdiuynna
Aun1sAuANsEAvInaluGen
918 WATD1TN AANUFURUSAUNS

o

AuANsEAUEIaludanag1elided1Aynig

]

adf (p-value = 0.012, 0.010 AIUAIAU) @I

anunn glaTivenseuaTIvaIion Tree
nanithofuumvau Tsauszdis yanaly
aseupsudulsaumu mslasudeyatnans
v3oMLULINEI M TAas TGy Ay
agmanlunsinfuuinisilsmenunaduadugy

Jadudiuyarailifinnuduiusiunisaiuay  amsuamensl N15U18519ARRINNITINY)

SLAUUIMNIALULADA LALA WA SEAUNISANTT  1SAUNYMIIU Wazavsililanie sanisan 2

M19199 2 AnLduiusTErInladediuyana Aunismvauszaudinaludenvetielsauimviu
wiiai 2 lushuamnenst sunewies Yamdnvays (n=67 Au)

N13AUANTEAUUIANG

Uadedruunna ?jmw pauRuld paunulild X?  P-value
: (Sovay) (n=28) (n=39)
U (Gowaz) 31U (Geeaz)
WAl 0.194  0.660
e 26 (38.80) 10 (14.90) 16 (23.90)
Y4 41 (61.20) 18 (26.90) 23 (34.30)
918 6.281 0.012*
N3 60 U 36 (53.73) 10 (14.93) 26 (38.80)
Faust 60 FaulY 31 (86.27) 18 (26.87) 13 (19.40)
STAUNISAN®I 1.435 0.562
lalaseu 8(11.94) 4(5.97) 4 (5.97)
Uszaufnu 37 (55.22) 17 (25.37) 20 (29.85)
fawsdeudnutull 22 (32.84) 7 (10.45) 15 (22.39)
ATUNTN 1.876 0.392
lan 9(13.43) 3(4.48) 6 (8.95)
asa 42 (62.69) 16 (23.88) 26 (38.81)
vine/vgni/ueniuey 16 (23.88) 9 (13.43) 7(10.45)
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N13AUANTEAULINNG

Uavedruunna imw raunuld raunulaile X? P-value
“ (Sovaz) (n=28) (n=39)
9l Bovay) Iwu (Gowaz)
DIIN 6.593  0.010*
lulausznauon@n (witw/
ot 24 (35.82)  15(22.39) 9 (13.43)
Usgnouen@n (Fudeiald
ot nmangan uagiue) (64.18) 13 (19.40) 30 (44.78)
5191Asuva9ATOUAS Y/ LADU 0.159  0.690
ANT1 15,000 U 51(76.12) 22 (32.84) 29 (43.28)
faud 15,000 vWAUlY 16 (23.88) 6 (8.95) 10 (14.93)
szpzianiivaeduunnnu 1.776  0.419
1-10 ¥ 59 (88.06) 25 (37.31) 34 (50.75)
11-20 ¥ 7 (10.45) 2 (2.99) 5 (7.46)
21-30 U 1(1.49) 1(1.49) 0 (0.00)
TsaUsEAA 0.172  0.679
Taigd 21 (31.34) 8 (11.94) 13 (19.40)
i 46 (68.66) 20 (29.85) 26 (38.81)
yanaluasauasadulsaunau 0.072  0.789
Taigd 37(55.22) 16 (23.88) 21 (31.34)
il 30 (44.78) 12 (17.91) 18 (26.87)
nsldsudeyainamsemuuzihandmdhiiasisugu 0.000  1.000
Tallasu 7 (10.45) 3 (4.48) 4 (5.97)
sy 60 (89.55)  25(37.31) 35 (52.24)
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N13AUANTEAULINNG

v MUY auAula auaulila
Uadwdauynna .y “ " X?  P-value
(Jawaz) (n=28) (n=39)
w9 (Bowaz) Iuu (Goway)
m'luazmniunﬂsm%'uu’%msﬁiﬁewEJ'IU'la&iaLa'%mqﬁszwﬁ'maﬁaﬂnﬁJ 0.000  1.000
Talazaan 4 (5.97) 2 (2.99) 2 (2.99)
ALAIN 63 (94.03) 26 (38.81) 37 (55.22)
ANSUINSIARANIUNITSNEIISAUINITU 0.000  1.000
TS uusnseuin 1(1.49) 0 (0.00) 1 (1.49)
115UUSNITANUNA 66 (98.51) 28 (41.79) 38 (56.72)
Avduanig (nn./u?) 1.192  0.351
NeU (AYiuIan1e Yaenin
5 3 (4.48) 2 (2.99) 1(1.49)
18.50 nn./4%)
Und (AUtunanie 18.50-
) 10 (14.92) 5(7.46) 5(7.46)
22.90 nN./4°%)
dminiAy Gafinanig
Y 54 (80.60) 21 (31.35) 33 (49.25)

AL® 23.00 AN./UP)

*p — value < 0.05

3. AuFuWUSsENINIANSREaRY
Tsmwmaufunisaauaussiutaaluiden

foelsauvuniindl 2 fareidifetu
Lsavunvnu egluszaugs Anlusesay 46.27
seauliunan Anlusesay 47.76 wassueu
i Anduferay 5.97 mudy uazilenaaeu
PwdussErIseuEATRulsAU LAY
nsmuauszduimaluden wuin lifaonw
Fuudiu (p-value=0.614) fan5197 3

4. AuduiussEIaUULHUL TRy
guamfunInuauszAutnaluiden

funelsauwnuiind 2 fanudesu

avnlunisauausziuiimaludenaslu
szauge Andudesay 77.61 wagseauUunang
Aalufosay 2239 awddy WeRiansanmy
09AUTENOUVBILUULKNLAIL TR UGUAN
wud nssuuselevidveansufiinulunis
muemszsutmaludon ofluseiugs Andu
Joway 89.55 N1TUIANUTULITIVBILIALUN
v agluszauas Anlufevar 77.61 nsiu
SegUassavesnsuURnulunisauausesiv
thenaludon oglusedugs Andiufesas 65.67
warn13iuslenadswesnis aruauszu
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danaludon aglussiugs Anluioray 64.18
MUEIRU wazleonageuauduRus eI
LLUUu,mummL%'aﬁmqsumwﬁumimmm
sedutenaluden wuin lafimnuduiusgiu
nsmUALIEIULIE U ATIN N TILTDS

LUULHUAMNIT B UAYA M Wagesu Taun
nsfuslenaldss nnsduinnuguussveslsa
nssuiUsslevivainmsuifnu wasnsiuise
gUaT9A (p-value = 0.873, 0.236, 0.451, 0.690,
0.424 dIFU) FapTaTt 3

M1319% 3 ANENTUSTEnIUadenuANUSAEINULTALUIMITY BUUBKNUAILLIDATUAYA N U

(¥ % A Y a A o 14 a o N % (¥ =
ﬂ’ﬁﬂ’l‘Uf’]}Ji%ﬂUuqﬁqﬁiuLa@ﬂ%@QaU’JﬁiiﬂL‘U’WVI’J’]‘LJ“U‘LJ@VI 2 lumvaensy sLneiiiey WPWHINTAYTI

(n=67 Aw)
n1sAaUANsERUTIANa
ade ?j’lu’m AuANld aduawlald X Pvalue
(S99az) (n=28) (n=39)
32U (Gevay)  duu (Seway)
aufifeafulsaumany 1.102 0614
sefum 4 (5.97) 2(2.99) 2 (2.99)
FZAUUIUNAN 32(47.76)  15(22.39) 17 (25.37)
TLAUE 31(46.27)  11(16.42) 20 (29.85)
wuukuAI s uguaREatun1sauausERuTaaluiden 0.025  0.873
sEAUUIUNANS 15 (22.39) 6 (8.96) 9 (13.43)
TEAUGS 52 (77.61)  22(32.84) 30 (44.77)
- n35ulemaidsavasnisniugy sauthmaluidon 2.708  0.236
sEfum 1 (1.49) 0 (0.00) 1 (1.49)
FEAUUIUNANS 23 (34.33) 7(10.45) 16 (23.88)
seUg 43 (66.18) 21 (31.34) 22 (32.84)
- MM53U3AUTULTIVNITALUMU 0.568  0.451
SEAUUIUNANS 15 (22.39) 5 (7.46) 10 (14.93)
JAUE 52 (77.61)  23(34.33) 29 (43.28)
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N13AUANTEAUUINNG

Jade ﬁj'luw AauANla aauANlila X2 pvalue
(509a) (n=28) (n=39)
11U (Fewaz)  3uu (Sesaz)
- msfuiuslsmivasmsufianulunisauguazdutanaludon 0.000  0.690
FEAUUIUNAN 7(10.45) 2(2.99) 5 (7.46)
JLAUE 60 (89.55) 26 (38.81) 34 (50.74)
- msfudreguassavasmsufianulunisauguazdutnanaludon 1.643  0.424
sefusm 1 (1.49) 1 (1.49) 0 (0.00)
FEAUUIUNANS 22(32.84) 10 (14.93) 12 (17.91)
TEAUE 44 (65.67)  17(25.37) 27 (40.30)
*p - value < 0.05
5. Uadeduynnasuaiguazandn wazgililéusnauen@n (withy vethw) fluw

wuEifeny 35 - 59 U uasdiud 60 U Whllunsmuaussduinnaludenlvedluses
July fuwaltilunsmuaussduinnaluden  Undlddu 1.37 wh vesffivssnouendn (Guda
Tegluszauundlaily 1.26 way 1.88 w1 209 Tl Fne numsnssy way Bue) (p - value =
{01891 35 Y (p - value = 0.039, 0.045,  0.038, 95% of Cl = 1.12 - 2.11) 5747 4
95% of Cl = 1.08 - 2.19, 1.29 - 3.63 ALAWV)

M19197 4 AnuduiusTEnInladediuyana funismuauszaudinaludenveiielsauiiiu
yiad 2 lushuamnengd dwneles Jmiavay3 Aa1eilay binary logistic regression

Uadedauynna Adjust OR 95%Cl P-value

&, v 14 a

218 : a1 35 U Uudayaseds

Y

#1n1 35 U° 1
35 - 59 ¢ 1.26 1.08, 2.19 0.039*
faus 60 Yuuld 1.88 1.29, 3.63 0.045%
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Uadwdauynna Adjust OR 95%Cl P-value
91%w : Usznauandn Uudayadneds
Us2naua1in® (useily drane
WNYATNTITU WAy Suﬁ])
lailausznauen@n (wudnuw/netu) 1.37 1.12,2.11 0.038*

®NgUD19dY, *p-value < 0.05

d5lduazanusnena

nsideatell Wunsinuanuduiug
symineiladvdiuyana armfiAeiulsaiu
YU WaZLUULHUAATaFUguA AU
uAuszAUthmaludenvesithelsaummiu
¥iladl 2 luduavonsl duneiles dwmin
¥au3 nuanside ansneduTenals fall

MnWansITet wui 01y Sanudusius
funsmunauseiuiaaludonnesdtaelsn
wuiadl 2 adisleny 35 - 59 U uaz
faust 60 9 Fuly fuwnlilunismueuszdy
ihmaludonlvegluszduundléidu 1.26
uaz 1.88 Wi voudiengiinit 35 U (p-value
= 0.039, 0.045 AIUAIAY) 5QLLﬁd1Lﬁ'amq

'
U 1 =

1T afereAnindomdeuasrinsiafugeud
fnthil duaszvinavndnsesluudugduios
ynthildanasilinuauseiuimaluden
10" uiannuszaunsnivdeyanaiiulse
WUIMIULIUIY 9TIBNNTAUAAYAINUTBNNT
USuiasunsiulseniug N13ATUANDINNT
uaznpanidsnie emuausziuthaaly
oglunausinale Jsaenadesiunisinuivesy

and Auniunsie” wud gUiglsauminuyia

NiloNguNTUILIUAIUAIAYTDINTRHA

e
D

2 S[)

VN MATATAAIVANTEAUTIAA LU ALY

anaslnalAssiuAUng eg1slidedAyneana

(p-value =0.047) WULRENAUNIIANYIUDY Mai

Ui @1gNunTuILSY

Mohamed Azzam
WuALARYI0EuN N Lazn1sUfURALA
wugilun1sauaguamvesUlslsaluImu
ylnnsaunuszduimaludenfituseie
HodAyn19aas (p-value =0.007)

91TN AANUFUNUSAUNITAIUANTEAU

4

wabuionvesyUlglsauvueiinn 2 F

U

lailsusznavendn withu vethw) Swudli
Tunsmuguszdutnmaluenleyluszdy
Unlshdu 1.37 wih veagfiiuszneuen®w (Gudns
vl Mg InwnInssa way Bus) (pvalue =
0.038) TnsdadervuagunmmiedenuluEes
N15UsENaUITN AuagliAudIAAunTS
Usgnauan@n wieiiseliludmlng vy
ninluiduinien vinlnsenggsuwndeas
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Abstract

Influenza is an acute respiratory disease caused by influenza virus infection. While
symptoms may be mild in some cases, severe manifestations can occur, especially in
crowded prison settings. On June 13, 2023, Chaiyaphum Hospital received a report of
a significant number of inmates displaying suspected influenza symptoms in a local prison
in Chaiyaphum province. Subsequently, an on-site disease investigation and control measures
were initiated to curb the outbreak. This study employed analytical epidemiology to confirm
the diagnosis, describe the epidemiological characteristics, identify risk factors, and provide
recommendations for preventive and control measures. The investigation, conducted
between June 13 and 24, 2023, integrated epidemiological surveillance data, additional
patient searches, environmental surveys within the prison, and laboratory analysis. An
analytical epidemiological study utilizing an unmatched case-control study was conducted
to identify potential risk factors. The data were analyzed, and preventive and control
measures were subsequently implemented in the prison. The results revealed that 300
individuals met the criteria for influenza, comprising 297 male inmates and 3 male
correctional officers, with an overall attack rate of 21.25%. Most affected individuals
were aged 19-65 years, with a median age of 35 years. The majority exhibited mild
symptoms, including cough (86.00%), myalgia (78.33%), and headache (73.66%). Among the 49
nasopharyngeal swabs tested using Rapid Influenza Diagnostic Tests (RIDT), 27 were
positive for influenza B. Additionally, 4 out of 5 nasopharyngeal swabs tested using
real-time RT-PCR were positive for influenza B. From this investigation, two significant
risk factors for disease transmission were identified, including sharing water bottles and
glasses with others (odds ratio = 2.87, 95% Cl: 2.06-4.00) and engaging in conversations
with individuals experiencing flu-like symptoms (odds ratio = 1.39, 95% Cl: 1.01-1.94). This
investigation has confirmed that the outbreak was caused by influenza B. In response,
rigorous measures have been implemented to control and prevent the spread of the disease,
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such as providing personal hygiene education to both inmates and correctional officers. It is
strongly recommended that individuals use face masks to cover their mouth and nose during
coughing, sneezing, or interactions with others. Furthermore, sharing water bottles and glasses

with others is strictly prohibited as an additional preventive measure.

Keywords: Outbreak, Influenza B, Prison
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