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Abstract

This cross-sectional descriptive study investigated the prevalence, relevant factors, and consequences
of long COVID symptoms through telephone follow-up with the patients at Sida Hospital, Nakhon Ratchasima
province, who were diagnosed with COVID-19 and discharged between 9 and 12 months. The results showed
that 186 of 220 patients (84.5%) reported experiencing at least one of long COVID symptoms. They
experienced two or three long COVID symptoms among fourteen symptoms on average. Fatigue (82.3%),
muscle pain (33.6% ), memory issues (33.6% ), and sleeping difficulties (10.5%) ranked as the most prevalent
symptoms. Female (AOR=2.71; 95% CI: 1.25-5.87) and the level of symptoms of COVID-19 disease
on admission (AOR=7.89; 95% CI: 2.34-26.63) were significantly related to long COVID symptoms
(p<0.05). The effects of long COVID symptoms are not limited only to physical health, but they also affect
emotional (COR=3.93; 95% CI; 1.33-11.66) and mental health (COR=3.84; 95% CI: 1.70-8.69).
Therefore, dedicated policies and guidelines should be established and implemented to support patients suf-
fering from long COVID symptoms, both in the hospital and in the community. The program should be

developed for assessing the symptoms, risks, and consequences of long COVID, as well as enhancing people’s

ability to manage long-term symptoms and consequences of the disease.
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mand 1 dayamlduazdayanadiinzesthelsafioa COVID-19 Auaimsiivaunds (n=220)
Table 1  General and clinical characteristics of COVID-19 patients and number of patients having long COVID-19
conditions (n=220)

PUUNMNNITINVNIUDINITHAUKHD

auils F1UIUTIN Taifiayms fa1ns p-value

(Asymptomatic)  (Symptomatic )

n % n % n %
I 220 100.0 34 15.5 186  84.5
LG 0.010"
el 73 33.2 18 24.7 55 153
BN 147 66.8 16 10.9 131  89.1
878 (mean+SD=47.49+16.22 1) 0.675"
19-351 58 26.4 10 17.2 48  82.8
36-59 1 104 47.2 16 154 88  84.6
60 Tauly 58 26.4 8 13.8 50  86.2
BMI (mean+SD= 25.10+4.85 Kg/m®) 0.250
<18.5 (sefudh) 16 7.3 3 18.8 13  81.2
18.6-22.9 (szauln@) 57 25.9 10 17.5 47 82.5
23-24.9 (82u520U 1) 49 22.3 3 6.1 46  93.9
25-29.9 (u5EAU 2) 72 32.7 15 20.8 57  79.2
>30 (82Us2OU 3) 26 11.8 3 11.5 23 88.5
Tsausedaa 0.329°
& 143 65.0 25 17.5 118  82.5
Taid 77 35.0 9 11.7 68  88.3
FTAUANINTUUIIVBIDINTUINTY <0.001"
seud 1 lfloms 11 5 7 636 4  36.4
=il 2 HemsiEniias 197 89.5 26 13.2 171  86.8
LUt 3 fimsthunans 11 5.0 1 9.0 10 91.0
£@ufl 4 flanmsuuss 1 0.5 0 0 1 100.0
Msnwilesu
ehsumssn lulsanenua 47 21.4 3 6.4 44 93.6 0.133"
Tasuenaulisalaia 19 WiRsIIas 77 35 9 11.7 68  88.3 0.329"
lasuenduhsalada 19 Tuayiiiss 1 0.5 0 0 1 100.0 1.00"
UszSamslasusaduilasiudalsalalsun 2019 0.712°
Twalasu 2 0.9 0 0 2 2019
105U 1 @i 5 2.3 0 0 5  100.0
105u 2 @i 95 43.2 17 17.9 78  100.0
105U 3 @i 85 38.6 11 19.0 74 821
1650 >3 daauly 33 15.0 6 18.2 27  81.0
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M3l 1 deyamliuazdayamendiinzasfithelsnfioa COVID-19 Auamanviasnda (n=220) (A)
Table 1  General and clinical characteristics of COVID-19 patients and number of patients having long COVID-19

conditions (n=220) (continue)

FIUUNMUNITINSNIUDINITHIUKAD

muls TN Taigiams fans p-value

(Asymptomatic)  (Symptomatic )

n % n % n %

nsaanmaIMensInMshaia COVID-19230 wiidaiu

Tdpanmasmeas 84 38.2 17 20.2 67 79.8

<3 TudadUmw 57 25.9 5 8.8 52 91.2

>3 Tudaduay 79 35.9 12 15.2 67 84.8
msgqu‘%' 0.100°

laitaagu 191 86.9 30 15.7 161 84.3

gu 23 10.4 3 13.0 20 87.0

W@nNgU (pENYRY 6 LHDw) 6 2.7 1 16.7 5 83.3
Mshags 0.790°

b 140 63.6 22 15.7 118 84.3

i 71 32.3 10 14.0 61 86.0

gAtY 9 4.1 2 222 7 77.8
wgAnssnmsasiianawsulssmuams/miviudsasluiianossme 0.740"

nnﬂ%zq 144 65.5 24 16.7 120 83.3

TRGE 75 34.0 10 17.2 65 82.8

Tuian 1 0.5 0 0 1 100.0
wqaﬂssumsmwﬁmwnamsi"mﬁaaanvlﬂu’qwuu,aé"m

munnﬂ%"’q 162 73.6 24 14.8 138 85.2 0.661"

TRGE 58 26.4 10 17.2 48 82.8

a: Fisher-Freeman-Halton Exact test, b: Chi-squared test

M99 2 MIeNzimsanoaeladafndalenianuduvusiuaInsuasnas (n=220)
Table 2 Binary logistic regression analysis of factors associated with long COVID-19 symptoms (n=220)

ﬂﬂﬁlﬂﬁtﬁﬂlﬁ’aﬂﬁu Univariable logistic regression Multivariable logistic regression
2INIHAUKADN LAY
mshadalsa COR* 95% CI p-value AOR?® 95% CI p-value
COVID-19
LWﬂ“ij\i (ref tWEBIY) 2.68 1.27-5.64 0.009 2.71 1.25-5.87 0.012
LLammmswaqmsﬁm%"a 11.73 3.21-42.76 <0.001 7.89 2.34-26.63 <0.001

COVID-19 ASUAWSASU
(ref laiuanaaims)

CI=confidence interval, Ref=reference group, 'COR= Crude Odds Ratio, ’AOR=Adjusted Odds Ratio
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regression analysis) LB AMNENRUSTENIMSH]
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Figurel Prevalence of self-report long COVID-19 symptoms during 9-12 months after diagnosis (n=186)
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(n=220)

Table 3 Binary logistic regression analysis of the impact of long COVID-19 symptoms on social, economy, emotion and

psychology (n=220)

PIUUNINNTNBNIUDIMIHALHAD

Crude odds ratio

HANIZTNUAINDING Taisiams {21
BAIURDANERAINTT FIIUTIN (Asymptomatic)  (Symptomatic ) 0Odds 95% CI  p-value
fndelsa n % n % n % ratio
COVID-19 220  100.0 34 15,5 186 84.5
AUFIAN 1.39 0.39-4.92 0.613
WNaNaNIzNU 25 11.4 3 12.0 22 88.0
Tifanansznu 195 88.6 31 15.9 164 84.1
MuLAvYgNa 1.83 0.86-3.92 0.118
WNaNanIzNU 105 47.7 12 11.4 93 88.6
Tifanansznu 115 52.3 22 19.1 93 80.9
Muarswal 3.93  1.33-11.66 0.013
WNaNanIzNU 68 31.0 4 5.9 64 94.1
Tifanansznu 152 69.0 30 19.7 122 80.3
Mudala 3.84 1.70-8.69 0.001
WNaNaNIzNU 117 53.2 9 7.7 108 92.3
Tifanansznu 103 46.8 25 24.3 78 75.7
Cl=confidence interval
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Abstract

Pregnant women with COVID-19 are at a higher risk of death. This study aimed to compare the
outcomes in pregnant women undergoing cesarean section using guidelines for people with COVID-19
versus standard practices. Pregnant women who underwent cesarean section at Ramathibodi Chakri
Naruebodindra Hospital were recruited retrospectively: 100 cases of COVID-19 infection and 130 non-
infectious cases. Findings reveal that pregnant women with COVID-19 had an average gestational age at
cesarean section of 36.63+2.88 weeks, while non-infectious pregnant women had an average gestational
age of 37.53+2.58 weeks. The differences were statistically insignificant (p>0.05). However, it was found
that pregnant women with COVID-19 had a statistically significant longer length of hospital stay than the
non-infectious group. The study also revealed that the neonatal outcomes for births to mothers with COVID-19
were at a higher risk of requiring continuing care at intensive care units (p<0.001). In summary, the study
highlighted that COVID-19 infection in pregnant women affects gestational age, hospital stay, and newborn
health. Therefore, priority should be given to infection control, care for babies born to mothers infected with
COVID-19 and improving safety practices for patients and staff at Ramathibodi Chakri Naruebodindra Hos—
pital. Careful consideration is necessary to avoid unwanted consequences. Proper preparation and practice are
crucial for the healthcare team.

Correspondence: Nuttaya Pornmalairungruang E-mail: nutty0076@ gmail.com
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Table 1 General characteristics of pregnant women with and without COVID-19 infection during antenatal care
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Table 2 Characteristics of surgical process studied in pregnant women with and without COVID-19 infection
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Table 3 The results of surgery in pregnant women with and without COVID-19 infection
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Assessment of smell dysfunction in mild symptomatic COVID-19 patients
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Abstract

This quasi-experimental study aimed to estimate the incidence, recovery period, and to identify
factors associated to smell dysfunction in 125 mild symptomatic COVID-19 patients hospitalized at Suranaree
University of Technology Hospital from April to July 2021. It was found that 49.6% of the COVID-19
patients reported smell loss. Olfactory assessment using phenyl ethyl alcohol (PEA) indicated smell dysfunction
in 60.8% of the patients. Patients with COVID-19 were 6.2 times more likely to have smell dysfunction
(95% CI 2.4-16.3). The mean duration of smell loss was 6.1 days (median 5 days, 95% CI 5.1-7.1 days,
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min-max: 1-21 days), which mostly followed other symptoms by 2.9 days (median 2 days, 95% CI

1.9-3.7 days, min-max:-2-13 days). The risk of smell dysfunction in COVID-19 patients were being

male (p=0.004) and smoking (p=0.040). Therefore, the olfactory dysfunction resulting from a COVID-19

infection is a common symptom, playing a significant role in diagnosis and exhibiting the

potential for self-remission in diseases.
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Table 1 General characteristics of mild symptomatic COVID-19 patients and comparison group
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Figure 1 Symptoms in COVID-19 patients
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Figure 2 Distribution of smell threshold from olfactory assessment using PEA among COVID-19 patients

and comparison group
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Table 2 Analysis of factors associated with olfactory dysfunction in COVID-19 patients

Uae Crude OR 95% CI p-value
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Abstract

This action research aimed at developing a model for providing emergency health services in the
Coronavirus Disease 2019 epidemic called “take Buriram people back home”, Buriram Province, Thailand.
The project consisted of 4 phases. The first phase encompassed a situational review and analysis. The second
phase involved model planning and development. The third phase applied the model to pilot and extended
areas. The fourth phase, evaluation, concludes emergency health service prototypes in emergency situations.
The population in the study consisted of 1) the working group committee for model development, 2) service
recipients, and 3) the operation team. Purposive sampling enrolled a sample size of 40 members of the
working group committee: 1,257 service recipients, relatives, and families, and 400 members of the
operations team. The research was conducted between April 2020 and May 2023. The data was collected
from data collection forms, focus group discussions, interviews, questionnaires, lessons learned, and perfor—
mance reports. Data analysis was performed with the program Epi Info Ver. 7. Descriptive statistics includ-
ed frequency, percentage, mean, and standard deviation, along with content analysis were adopted for data
analysis. The results showed that 80.8 percent returned home for treatment, 9.3 percent were treated at
nearby hospitals in their residence, and 7.1 percent were isolated and quarantined at home. Most people were
sent back via the program’s car (68.5 percent), while most received treatment at field hospitals (55.2 per-
cent). At the highest level of satisfaction, both the operation team and service recipients express equal levels
regarding the structure (mean=4.57, SD=0.50) and facilities (mean=4.57, SD=0.05). The model has been
effectively implemented through the seamless operation of the provincial communicable disease

committee mechanism and network partners.
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Figure 1 The model for providing emergency health services in the case of take Buriram people back home

in the Coronavirus Disease 2019 epidemic, Buriram Province, before and after operation
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Table 5 Satisfaction of operating team and recipients receiving emergency health services in the case of take Buriram people

back home in the Coronavirus Disease 2019 epidemic, Buriram Province
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Abstract

The objective of this survey research was to assess the relationship between knowledge, health
literacy, and preventive behaviors against COVID-19 among healthcare personnel of Chumphon Khet Udomsakdi
Hospital. The respondents were 320 personnel working in various departments of Chumphon Khet Udomsakdi
Hospital. The research instrument used for data collection was questionnaires adapted from the theory of health
literacy. This cross-sectional survey data was analyzed using descriptive statistics and Pearson’s correlation
coefficient. Regarding the knowledge, there was statistically significant low positive correlation with COVID-19

prevention behaviors (r=0.246, p-value<0.001). However, most respondents have a high level of knowledge.
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In addition, in terms of health literacy on COVID-19, there was a moderate positive correlation with COVID-19

prevention behaviors with statistical significance (r=0.397, p-value<0.001). Most of the samples had health

literacy about COVID-19 at a high level. This research can be used as a guidance for health education for

personnel of Chumphon Khet Udomsakdi Hospital and can be adapted for use among the general public to

prevent risky behaviors for COVID-19.
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Abstract

Hepatitis B virus (HBV) is transmitted through bloodborne contact and sexual intercourse.
Occupations that involve the exposure to blood, such as healthcare workers and emergency responders, are at
a higher risk of HBV infection. However, despite these transmission routes, many workplaces asked job
applicants for their HBsAg test results. This is a cross-sectional analytic study aimed to 1) determine the

prevalence of HBsAg testing for employment application, 2) assess the prevalence of HBV infection, and 3)
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identify factors associated with prevalence of HBV infection. This study enrolled job applicants who underwent
pre-employment examinations in Chonburi hospital between May 2019 and December 2022, comprising
8,022 cases. Data were collected from electronic medical records included the date of visit, sex, age,
marital status, job applied for, and result of HBsAg. Descriptive statistics were utilized. Evaluation of factors
related to the prevalence of HBV infection was done by simple and multiple logistic regression. The findings
revealed that total of 1,872 or 23,3% requested HBsAg testing for employment application. Regarding job
categories, HBsAg testing in food handlers, healthcare workers, service workers, and manufacturing workers
were 52.5%, 46.2%, 16.6%, and 9.4 %, respectively. The prevalence of HBV infection among the applicants
was 1.9%. Factors significantly associated with HBV infection (p<0.05) were age 41-50 years (AOR=12.6;
95% CI: 1.6-102.6), age 51-60 years (AOR=12.7; 95% CI: 1.3-123.9) and married (AOR=2.25; 95%
CI: 1.1-4.8). In conclusion, applicants were facing unnecessary HBsAg testing. Additionally, the prevalence
of HBV infection among applicants was found to be low and not significantly associated with job categories.

Consequently, employers should consider discontinuing the requirement for HBsAg results from job applicants.
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Table 1 Characteristics of samples undertaken pre-employment examination and hepatitis B virus test
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Table 2 Factors associated with hepatitis B virus infection among samples undertaken pre-employment examination
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Abstract
Thailand has initiated measles elimination project following a global commitment since 2010. In an

early phase, routine immunization was implemented as a main measure which the decreasing trend of disease
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was reported. However, a large measles outbreak occurred during 2016-2019, with 12,667 confirmed
cases, 48 deaths and 363 outbreaks. The advisory committee for polio eradication and measles elimination
under the Ministry of Public Health recommended the immunization measures included raising and maintaining
measles vaccine coverage and providing vaccination for high-risk population. Accordingly, the Department
of Disease Control launched the assorted immunization measures to raise immunity level countrywide:
conducting catch-up vaccination campaign for under-immunized children aged 1-12 years old in 2019,
conducting vaccination campaign among high-risk adult population in 2020, and modifying national
vaccination schedule to accelerate immunity in 2021. The objective of this study was to evaluate the
immunization measures for measles in Thailand during 2019-2021, using documentary research method.
Findings reflected the decreasing number of measles cases since 2020, no death has been reported, and
reduced number of outbreaks until no outbreak in 2021-2022. Besides, reports showed number of measles
cases and attack rate declined in all health regions. The study results lead to policy recommendations regarding
future measles immunization programs which includes raising and maintaining vaccine coverage among chil-
dren, reducing immunity gap among high-risk population, and preparing sufficient vaccine stockpile for
outbreak response. These measures will lead the country to achieve its measles elimination target.
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Figure 2 Number of measles confirmed cases and deaths, number of measles outbreaks in 2010-2022, and the measures to

raise immunity against measles countrywide

78



Ns@smuaulsa Ui 50 atud 1 w.a. - §i.0. 2567

aaaugl

9

¥ o

ANNUG

alsavauitaih lWgdaavauuzdalons

M3 1 nuithegudulsaiauazaanthalsaio Nedaviauazagenw fawnasms (U 2561) uasnasnasms

(T 2565) wiaisamsauasugiauiucalsniio

Table 1 Number of confirmed measles cases and measles morbidity rate before the measures (2018) and after the measure

(2022) to raise immunity against measles countrywide, by province and health region

annueihe (au)

ansthe (FadssrnInilauanai)

IR NAUNIRINIT waeNesms  nauanesms (U 2561)  wasuasns (U 2565)
Wene 9 0 0.77 0.00
Falna 179 1 11.11 0.06
1y 0 0 0.00 0.00
neLen 0 0.00 0.00
7R 0 1 0.00 0.23
R LRNGRY 1 0 0.42 0.00
a1 0 0 0.00 0.00
MW 36 0 8.99 0.00
waguawi 1 225 2 4.07 0.03
@n 140 0 26.14 0.00
wugilan 7 0 0.82 0.00
syl 2 0 0.20 0.00
gluvie 7 0 1.19 0.00
903hnd 2 0 0.44 0.00
nguAwi 2 158 0 4.63 0.00
ALUNAUNYS 1 0 0.14 0.00
M 11 1 3.39 0.31
UATHITIA 2 0 0.19 0.00
NS 0 0.37 0.00
aiesIH 0 0.00 0.00
waguAwi 3 16 1 0.54 0.03
AN 23 0 8.95 0.00
UUNYI 9 1 0.73 0.08
Unuanil 18 1 1.60 0.08
WILUATATDLTEN 3 0 0.37 0.00
awys 19 0 2.56 0.00
d32Y3 6 0 0.95 0.00
aniys 0 0 0.00 0.00
2NN 1 0 0.36 0.00
aguawi 4 79 2 1.50 0.04
MeIUY3 26 0 3.22 0.00
uasUzn 10 0 1.11 0.00
Usznudszus 15 0 2.83 0.00
AL RITE] 74 0 15.57 0.00
UY3 10 0 1.19 0.00
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Table 1 Number of confirmed measles cases and measles morbidity rate before the measures (2018) and after the measure

(2022) to raise immunity against measles countrywide, by province and health region (Continue)

annueihe (au) samthe (dadszmnsniauauan)
WHIN NAUNIRING waeasmMs  nauaasns (U 2561)  wasuasns (U 2565)

'dJJ"VIiENﬂT]N 8 0 4.19 0.00
ANINAI 60 1 11.15 0.17
AWTIMYS 94 0 11.21 0.00
waguAwi 5 297 1 5.80 0.02
UNY3 38 1 7.18 0.19
ATUNT 13 0 1.84 0.00
LOITE 157 0 10.50 0.00
AN 1 0 0.46 0.00
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55889 69 2 9.73 0.26
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d5zum 6 0 1.09 0.00
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FNaUAS 1 0 0.09 0.00
U 1 0 0.20 0.00
M2ty 6 0 1.18 0.00
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waguawi 8 113 0 2.06 0.00
Heni 20 0 1.78 0.00
UATTITIN 18 0 0.69 0.00
ussug 6 0 0.38 0.00
duns 9 0 0.65 0.00
aguawi 9 53 0 0.79 0.00
Hﬂ(ﬂ'ﬁ/ﬂi 0 0 0.00 0.00
olass 27 2 5.04 0.38
Az 13 0 0.89 0.00
NI 57 0 15.20 0.00
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Table 1 Number of confirmed measles cases and measles morbidity rate before the measures (2018) and after the measure

(2022) to raise immunity against measles countrywide, by province and health region (Continue)
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Abstract

Sustainable malaria elimination requires long-term political commitment and financial support. During
2018-2020, the Division of Vector-Borne Diseases under the Department of Disease Control (DDC)
intensely implemented capacity building and mobilized collaboration and support from local administrative
organizations (LAOs) at subdistrict level for malaria elimination. The efforts resulted in a significant increase
in funding support from 3,714,999 Baht in fiscal year 2017 to 7,530,513 Baht in fiscal year 2020. This
qualitative study aimed to identify goals and processes employed by local public health agencies in working
collaboratively with LAOs in five high performance provinces and to provide some lessons learned for other
areas. Data were collected during January-April 2021 by interviewing 44 key informants, who were admin-
istrators and practitioners of public health organizations and LAOs in 11 subdistricts. Analysis was done
through thematic analysis and subsequent comparison of commonalities and differences among provinces. The
study found three models of engagements: 1) LAO supported budget for malaria related prevention and
control activities; 2) Building knowledge and skills of malaria vector control for LAOs in cooperation with
public health agencies; and 3) Building local ownership of malaria work through local collaboration with
LAOs in subdistrict level, community leaders, village health volunteers, and other stakeholders. Key lessons
learned were that setting specific goals for engagement with LAOs by Office of Disease Prevention and
Control and Provincial Health Office was a key factor leading to processes and outcomes. The results showed
that building capacity and ownership for LAOs and communities in malaria work can result in sustaining

malaria elimination and real public health decentralization.
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Abstract

This research aimed to study a natural compound aerosol spray against genetic fipronil and
pyrethroid-resistant Ae. aegypti mosquitoes in dengue risk areas in Thailand. A natural compound aerosol
spray was developed that contained 5 natural compounds of citral, citronellal, citronellol, geraniol, and
linalool at concentrations of 8.00%, 0.41%, 0.52%, 0.61%, and 0.75%, respectively as active ingredients.
The aerosol spray was evaluated against fipronil and pyrethroid-resistant Ae. aegypti mosquitoes in glass
chambers and Ae. aegypti mosquitoes in the fields of 6 provinces: Kanchanaburi, Chanthaburi, Chumphon,
Phitsanulok, Nakhon Pathom, and Nakhon Ratchasima. Polymerase chain reaction (PCR) and DNA
sequencing were conducted to detect mutations in the para gene and the Rdl gene in Ae. aegypti mosquitoes
that died in the fields. The result showed that the natural compound aerosol spray provided a 100%
mortality rate for Ae. aegypti mosquitoes in both the glass chambers and the fields. Mutations in the para gene
at amino acid positions of 989 (S989P) and 1016 (V1016G) were detected in the dead mosquitoes in the
fields of 6 study provinces with mutation frequencies of 0.23-0.40 and 0.30-0.47, respectively. In
addition, a mutation in the Rdl gene at an amino acid position of 302 (A302S) was found in dead mosquitoes
in Kanchanaburi and Nakhon Pathom provinces with mutation frequencies of 0.13 and 0.20, respectively.
In conclusion, the natural compound aerosol spray developed and tested in this study was effective against
genetic fipronil and pyrethroid-resistant Ae. aegypti mosquitoes in dengue risk areas in Thailand. It suggests
that the natural compound aerosol spray could be developed further as an alternative anti-mosquito product

to anti-mosquito chemical products to prevent mosquito—borne diseases.
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luiunaasng 6 Javin wazeamethuwediaas
) a wva ¥ o o
Wugeelfuams legldgethendisazy Qlaamp®
DNA Mini Kit (Qiagen, Hilden, Germany) $333019
o a <
naneWugYasE para UsHauThvanamMsnangndues
aslwinseaduasmananewuguasdiu Rdl uinm
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dhvinemsasngnazasansillnsiiaseda PCR 19
‘ﬁqﬂiﬁl’liﬂﬁ’l L%?\]gﬂ Q5 High-Fidelity DNA polymerase
(New England Biolabs Inc., Massachusetts, USA)
Toaw3anlnsenusines 50 lulasaas s1msums
Anwmananawuguesdu para ldgalwswmas 20
lulaslua AaSCF20 (5°-GACAATGTGGATC-
GCTTCCC-3") waz 20 lulaslua AaSCR21
(5°~-GCAATCTGGCTTGTTAACTTG -3°)"” a1n
ﬂ?uﬁwﬂﬁﬁ‘%mﬁm%ﬂuﬁluwaam PCR 2119 0.2
fia3a03 $11A389 CFX96 Real-Time System (Bio-Rad
Laboratories, Inc, Hercules, California, USA) LLa::(?le
Tusunsw 7 ifumautﬁm‘%uﬂﬁﬁ%m PCR auiadaiy
Msvnu’® dmsumsAnsmmsnaenusuestu Rdl
Toalwswas 20 lulaslua mqGABAdir (5°-TG-
TACGTTCGATGGGTTAT-3") waz 20 lulaslua
mgGABArev (5°~-CATGACGAAGCATGTGCCTA-3")""
Togldaniswasujisen PCR 7 dumau ¢ail 1)
pre-denaturation ﬁqmwgﬁ 94°C WU 5 Wil 2)
denaturation ﬁqm%gﬁ 94°C WU 30 WM 3) an-
nealing ﬁqmw{]ﬁ 52°C 11U 30 U7 4) extension
ﬁqmwgﬁ 72°C WU 1 Wi 5) ﬁw%’mﬁﬁ%m Tty
ma‘u‘ﬁ' 2-4 UIU 29 58U 6) final extension ﬁqmwgﬁ
72°C 10U 10 107 Wag 7) holding temperature ﬁqmwgﬁ
a°C Humaiiusnwudnsast PCR ilannifizen
lutadas CFX96 Real-Time System auniiazii
Tasadaunanfae PCR mntuasiadaunan ot
PCR Enaiie agarose gel electrophoresis Togld
agarose gel 30882 1 WAE 2 HINSUATIAFDUNINN tU9A
PCR 28981 para uag i1 Rdl mUSIAU SNARAAN A
PCR 2aam 2 iy sanan agarose gel Iﬂﬂlﬁqﬂﬁwm
QIAquick® Gel Extraction Kit (Qiagen, Hilden,
Germany) 1a4 DNA %38 waanni PCR tihvang
ﬁu‘%qwiﬂﬂmmméwé’uﬁmﬁia%ﬁﬁu‘%ﬁw unalas
@ Ussindamua (Macrogen Inc., GeumCheon-Gu,
Seoul, Korea) Ataszhiuasilsauiisusiauiinndla

Indnlanudayamauinaidlolndlugiudays Gen-
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bank wazseNUNENUINIMeTUSHNTN MEGA-X 1N
NTINNMINANEWUSUDIEU para wdz Rdl
MIIATTHN DA

31A51z9AN Knockdown Time 50 (KTSO) 0
\ ‘ﬂ' o v v v k4 L4
M ligsaethunneriesiesas 50 logld
d0@ probit analysis MUUATZAUNIEIAYNINGDH
()=0.05 laglalusunsu SPSS lumsnadau
vV \ Gl =1 o v 1
dnguTeuiiauiian NmereIEaetIUIEHIN
Sa8ay 5-20 WUSU@ Abbott’s formula? waoNH
ANMNYNINANTBEAE 20 ApWNMsnagaulud
waIATIEAAANNIMINBNUTVBNEY para Uas
81 Rdl :INNUIUGIDEN DNA 2a9ee Uy
MINAENUGVRIEU/IUINGIBEN DNA 2839

¥ da o &
VIUNMILANCHINNANG

=
WNAaNIFEANH
UszanSuavavatlsda15s558mAann 14 lunIs
o £ 4:' = I'é a = £4
mmqamﬂmumam'ﬂws‘n‘saﬂmuazmwﬂ:wsuﬁlug

Naday (glass chamber)

nmsdaalsgarssssnefdaniy
1.00+0.10 n3 el ugnasau uazidaseanethi
domalwinsasduazansifiwsiiodn U lugnagey mn
KaMsANE wuhasdanssssnasamaiiussansue
Tumsiiagsmethuna 6 meus 1n 6 Sawiniud
dnwlugnadou Toglvsanmezasgsmenhuiiomns
Iwsvseduazansiflwsiiodosas 100 7 24 Flua Tae
enmethuaeiussien KT fishnhusashianal
GpasdaNIaTINNABAMZNNAT UNHAMTANE
wuhawsdmnssssunasamalien KT_ agsewin
16.81-22.26 Wi loge KT_ ihqauasgegaldnnes
angthunnaniafivlanuasTaniouasugy o
v uasdlalalwswiuaadamuiian 1.00:0.10
n3u hisnansodnnsion KT I dewnnlifigine
thum 6 newus noevasmelussasnmimagay 60
il uazlaifievanethuns 6 sewug medl 24 $la
(msnﬂ" 1)

MmN 1 UssanSuazavalsdnssssnnisaimalumsmingiaetiuaassininsesduazasillnsiialugnaasy

Table 1  Efficacy of natural compound aerosol spray against fipronil- and pyrethroid-resistant Ae. aegypti mosquitoes in

glass chamber

awlsganna Usanafian mﬂﬁ'ui KTso(mﬁ) Regression ANIINY
(n3N) AGRE! (95% CI) Coefficient+SE (5a8a2)
Tolnlwswuea 1.000.10  MYIUY3 - -
UNY3 - - 0
LUNT - - 0
wwnlan - - 0
uAsUgN - - 0
UATTIBHN - - 0
GARDEREEALT 1.00+0.10 miywuﬁ 20.48 (19.37-21.59) 4.76+0.31 100
UNY3 18.94 (17.89-19.98) 4.87+0.31 100
ANWS 17.89 (16.75-19.01) 4.09+0.26 100
wwaylan 16.81 (15.74-17.85) 4.29+0.27 100
uasUgy 22.26 (21.16-23.391) 5.09+0.33 100
UATIFIN 17.74 (16.50-18.98) 3.47+0.23 100

UszanSuavaatlsda155530T1Aa AN 1T LUNIS

[

fangearstnu e AN

9

nmsiumaegeansthuneiealuiun
Anwaeduiy 6 danie lagearsiruweiiy

Tudanianmaauys w175 6 (ngunadau
88 91 waznanlauieu 87 ¢) Nt 31 wad
Andhiiaeas 16.2 (31/191 viad) 2aeinuUvaImMSau

mnne genaiuwadsludaiadunys Huu
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181 ¢ (ngunaday 91 M uaznguuIeuiiey
90 1) NN 40 viaa Andhidpeas 19.3 (40/207 ¥id)
YA NNUNS I EauTanae geanatuwaiely
WNINFNNT U 289 1 (NGUNATDY 145 01
waznguIauiisy 144 63) NI 30 a9 @Aa
Wuspeaz 34.9 (30/86 1ad) 2a9NNIUNAIM DY
Mo geanathumeadisludaionsalan oy
315 1 (AFuUNAFBY 158 6 wasnguulSeuiiiay
157 1) ML 34 wae aatdusesaz 20.7
(34/164 ¥&1) Yo NNUMS I EB UG INGRE
e ludsniauasign 1w 225 a9
(nauneaay 113 6 waznauilsauiiey 112 o)
NNY 45 ¥ Aadlusesas 16.7 (45/270 #ad)
YA ZIUTINING wazenaIEt U AL
Tudsniauasnadin Sy 263 a (Nqunaday
132 ¢ waznguSeuliisy 131 a1) ntu 31
vad Aollusasar 25.4 (31/122 wad) Pa9UIU
wamEaunivae nnmsnagaulstaninarad

dulsdanssssumdoamauazalsdlalslnswuaa
v o A A o o v
aafBNUSNIUNISAA 1.00+0.10 a5y 1Ty
MENTEAH ﬁﬁqqmﬂﬂmmeﬁﬂﬁvﬂumjwmaau
uazngy Wisuiau muEeu wuhalsdanssssume
e o =1 = = o el v ﬂQI d'
aamgiivssansualumsidagearaiuluiun
maann legliganaevassametnuluiunmea
FNNTN 6 3999 So8az 100 shuaulsdlalnlnsnusa
aamzlidanmezassameuluiunaasnumg
6 IN 398z 0 N 24 Falu (a51h 2) Teglu
Msnadaulssansuarasalsdanssssnenfoans
Y o Y Z RN

lumsmaagearathulunuimesunud laisunse
AUINAY KT50 2avgaarstiunnneniaely
v k4 ﬂl o o v
arenszawla tasnidiuiugearayiuly
gaanseauaavasasaudiuluglaiu 5 a2
agalsnemnn nugarathunmsaludianszey
P % o o & A & v W
nnuldnnnanaimGauluiun@nne 6 Jamia

PNENIsasaz 100 Mely 5 WNUSNNaNNENU

]
aa

miﬁﬁummwgﬂﬁmaanmmﬂal,ﬂiﬂ’é"mﬁ"w

M3l 2 Yssanduavasallsdnssssumasamalumsidagaathuluiuimesiny 6 Sanie

Table 2 Efficacy of natural compound aerosol spray against Ae. aegypti mosquitoes in the fields of 6 provinces

awlsdganfe Usanafian anTIMsuasIaeinu (Fasaz)
(n5H) MaRuys umgs UNT ﬁvﬂﬂan uaslsn  wAsIHEIN
Talalwswuaa 1.00+0.10 0 0 0 0 0 0
355935016 5 Bile 1.00+0.10 100 100 100 100 100 100

m’sﬂmﬂﬁ'uﬁfﬂmﬁu para uasdiu Rdl lugeanetiny
Aosannsussiiiunazasanlsdarsassuzni
samalufiuiineany 6 S9%in
NnnmstinZanadudn DNA dhvang
YDNEY para WaEU Rdl wmqqmﬂﬁmﬁmﬂmﬂms
Ussiiunaresanlsdanssssumasamaluiiuiime
FUIN 6 WHIO PUIU 180 @aeN (30 fIaeN/
2130) wasgeaneNuMeRugHesU{uaMs Su
30 60819 1agd8 PCR uazmsI1980UUINYB
NAAAMI PCR Manailn agarose gel electrophore-
sis WUTIHANNDUI PCR 2888 para wmqqmﬂﬁﬁuﬁ

104

mannmMUsziliunarasailsdanssssuan@anms
Tuiufimemnu 6 Saniauasgaaathumewugias
Uitidnmsfinnelssina 614-630 bp duagiiu
intron polymorphism (234-250 bp)™® §UHINN A
PCR 2848iU Rdl ?1ENqqmﬂﬁmﬁmﬂmnmiﬂsmﬁu
nazasalsdanssssumasamaluiuimasunm
6 iauasenaatuaeRuiasl jUanmsiione
232 bp IIANITATIAMIEIAUNIAG LB NG 2D
NaNNY PCR 835 DNA sequencing Wa1INg

o ¥ o

sauihedlalndnlalidwnzimmsnmeiuguas

= =~

81 para wardiu Rdl lasmsiSauiisunusrau
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thedlalndusdvuastiu para uazéiu Rdl lughu
#oya GenBank WarmenuiikILN MnmMslFey
eudauinale ndunaiuwesdiv para vesgeas
thunnia 6 SavdadumduiiedlaIndundiumes
81 para vasegAIBtIUMEWUSUNG S989 13D Ref.
1 gaangtuaenugnanawug S989P 138 Ref. 2
(il 1.1) wasgaanenhuaeiugiaal jianmsi
humeiugind $989 (mwil 1.2) wuh gamenfi
N 6 Fanda dmsnaewugidumis 989

L4

(S989P) (AW 1.3) Imﬂﬁﬂamﬁ'ﬂﬁﬂawﬁ’uq
521179 0.23-0.40 (517 3) waznuauiiisu
aauihaale ndudiuyesdiu para 2asgeansiiu
MM 6 Sanusiauineale lndusuasiy
para YENNENUABWRUTUNG V1016 %38 Ref. 3

geangtnuaENUgNaNEWUS V1016G W38 Ref. 4

(il 2.1) uazguanehumenugias fiadu
MewusUnG V1016 (mwil 2.2) wuh gamethu
NN 6 Sauia Imsnaeugichumis V1016G
(mwil 2.3) Iﬂﬂﬁmmﬁ'miﬂmﬂﬂ’uﬁ:‘sxwiw 0.30-
0.47 (M51¥ 3) sumsiSsuiieuaauinedle
Tngfunsdhumasiiu Rdl waseganathuanig 6 31w
nusauihealalndunadiueesiiu Rdl vesgeans
tuaewusUnd A302 %3a Ref. 5 U Ref. 6 1{lu
aauihaalalndudiuuesdiv Rdl 2asgeansaiu
wazerhmyaeRusnMeERLE A302S Fuwilaudu

4

apagRBthu’® (mwil 3.1) wazgasthumeiug
ﬁmﬂﬁﬂ'@ﬁtﬂumﬂﬁuﬁ:ﬂﬂa A302 (MW 3.2) Wu
T geangihuludaiomaanuiuasiamiouasugs i
MINMNEWUS A302S (mwi 3.3) Tagflanuins

AIEWUS UNAY 0.13 Uas 0.2 NNEIAU (5197 4)

1.1 SPM WD C M L V G

Ref. 1---TCCATGTGGGATTGTATGCTTGTGGGT---

Ref. 2-—-CCCATGTGGGATTGTATGCTTGTGGGT--

90 100 110

1.2 BEEATG TGGGATTGTATGCTTGTGGGT
80 90 100

1.3 FEATGTGGGATTGTATGCTTGTGGGT

T

M 1 Sauihedlslnduedinwesdu para UM S5 loop Uaz S6 loop Tu domain 11 2aelUsAulzfenuaULaYDIEN

a8 (exon 20) 1.1) Ref. 1 1lugauinnadlalnduredinuastiu para sesgeansinuaewugund (GenBank:

AB914690.1) uae Ref. 2 {uiduihaalalndunadiugesdiu para sesgeanethuniimsnanswug S989P (GenBank:

AB914689.1) 1.2) geanzinusenugiesljuamsiiduameiugund ($989) uar 1.3) gamathuinesanmsdsziiv

nazavallsganssssumfsamaluiunimaanam 6 Jwia Imsnaenug S989P (TCCHCCC)

Figure 1 Partial nucleotide sequences of para gene at S5 loop and S6 loop in domain II of voltage-gated sodium channel

protein in Ae. aegypti (exon 20). 1.1) Ref. 1 is a wild-type strain of Ae. aegypti (GenBank: AB914690.1) and Ref 2 is
Ae. aegypti with S989P mutation (GenBank: AB914689.1) 1.2) Wild-type laboratory strain of Ae. aegypti (S989) and

1.3) Ae. aegypti mosquitoes that died from natural compound aerosol spray in the fields of 6 provinces with S989P

mutation (TCC=>CCC)
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2.1 Ve L N L F L A L L L

Ref. 3-—-GTACTTAACC CTTAGCCTTGC TG

Ref. 4-—GGACTTAACC CTTAGCCTTGC G—

410 420 430
2.2 EBOACTTAACCTTTTCTTAGCCTTGCTTTTG
420 430 440
2.3 EERCTTAACCTTTTCTTAGCCTTGCTTTTG

Aoy o

mMwii 2 Sauinedlelndueaiusedy para UM S6 segment T4 domain 1T 2a9lUsfuladenuruiuaasgeansing

(exon 20) 2.1) Ref. 3 {udauihnalalnduisdiuwastiv para vosgeasthusenugund (GenBank: AB914690.1)
wa Ref. 4 {udduinadlalndunsdinesadiu para vosgamethuiiimsnmeiug V1016G (GenBank: AB914689.1)
2.2) ganshumenugiaafianmsidumeiugnd (V1016) uas 2.3) geanethuluiuiidnwig 6 Smiadimsnas
Wug V1016G (GTADPGGA)

Figure 2 Partial nucleotide sequences of para gene at S6 segment in domain II (IIS6) of voltage-gated sodium channel
protein in Ae. aegypti (exon 20). 2.1) Ref. 3 is a wild-type strain of Ae. aegypti (GenBank: AB914690.1) and Ref. 4 is
Ae. aegypti with V1016 mutation (GenBank: AB914689.1) 2.2) Wild-type laboratory strain of Ae. aegypti (V1016) and
2.3) Ae. aegypti mosquitoes that die from natural compound aerosol spray in the fields of 6 provinces with V1016G
mutation (GTA=>»GGA)

!
a

M3 3 ANNIMINENUFBNEU para TugeaneinuimennmsUssiiunavesasdarssssundsamsluiui
MATNN 6 WKIA

Table 3 Mutation frequencies of para gene in Ae. aegypti mosquitoes that died from natural compound aerosol spray in the

fields of 6 provinces

mwﬁm‘snmﬂﬁuﬁ:mmﬁu para Tugaanarthuy

AILHUS (IMIUAIBEI DNA ﬁwumiﬂmﬂﬁ'uﬁf/ﬁmmﬁmiha DNA fidtasnzinanan)
nImaziily vaalfiieinns Mg Iumgs NNI wivelan wasUsn  uAIIEFIN
S989P 0(0/30) 0.23 (7/30) 0.40 (12/30) 0.27 (8/30) 0.37 (11/30) 0.23 (7/30) 0.27 (8/30)

V1016G 0(0/30) 0.30 (9/30) 0.47 (14/30) 0.43 (13/30) 0.47 (14/30) 0.37 (11/30) 0.30 (9/30)
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3.1 A/S L

G VvV T T V L T M

Ref. 5---GCATTAGGTGTAACCACTGTCTTGACAATG---

Ref. 6—TCATTAGGTGTAACCACTGTCTTGACAATG—

3.2

80 90 100
BT TAGGTGTAACCACTG TCT TGACAATG

3.3 80 20 100
. OEATTAGGTGTAACCACTG TCTTGACAATG

Mwii 3 SHauihedlalndunainwasdiu Rdl US1M GABA receptor 2a9enamatu 3.1) Ref. 5 Wudauihadlalndus
duvasiiy Rdl 2asgeanshuaneWugund (GenBank: U28803.1) uae Ref. 6 tludauinnadlalnduisaiuaasdiy Rdl
PDIENAAIUUDEN NI BN UTSINEWNUS A302S Fundauiuzasgeansnu®? 3.2) geansthuamenugresljianms

nlufimsnaneiug A302 uaz 3.3) geanehuluiuimasnudiauasUguuazdaniamaauys Imsnarewug
A302S (GCA=>TCA)
Figure 3 Partial nucleotide sequences of the Rdl gene at GABA receptor in Ae. aegypti. 3.1) Ref. 5 is a wild-type strain of

Ae. aegypti (GenBank: U28803.1) and Ref. 6 is Ae. albopictus or Cx. Quinquefasciatus with A302S mutation that

contains a partial nucleotide sequence corresponding to that of Ae. aegypti(m 3.2) Wild-type laboratory strain of

Ae. aegypti (A302) and 3.3) Ae. aegypti mosquitoes that died from natural compound aerosol spray in the fields of
Kanchanaburi and Nakhon Pathom provinces with A302S mutation (GCA=»TCA)

= o o ™ v a av o &
MINN 4 mmnmiﬂmﬂwuﬁ:wawu RdI Tuqqmﬂmuﬂmﬂmﬂmsﬂi:muNawmmﬂsﬁaﬁﬁﬁummaﬂmﬂuwuﬂ

MAFUIN 6 WHIA

!
a

Table 4 Mutation frequencies of the Rdl gene in Ae. aegypti mosquitoes that died from natural compound aerosol spray

in the fields of 6 provinces

mwﬁnnsnmaﬁ'uimﬁu Rdl °1uig\1mﬂﬁ'm

AIRUS

2 &

(MIUMIBEN DNA ﬁwumsna1z1ﬁ'u§/ahmu€1"smin DNA MILATILHNIBNA)

nInasiily vaufifinns maausd umg

WS fivaylan uaslsn  uAINTEN

A302S 0(0/30) 0.13 (4/30) 0 (0/30)

0 (0/30)

0 (0/30) 0.2 (6/30) 0 (0/30)

Ja50d

mswannnalnmsaanamsiaimiaumas
rasgaanaty lasdinsnatewugzesduivane
gasstadimIaunaslugearatnufennmsldans
wilidausaslumamuanasaeiuuasdaiu
mssznavedlsaldidanaanataaiauiuszes
AN FIMsRANNaLn aananlugametinuinld
BMETIUTANNUTIUTILAEIUM UG A TR

wuaanndrgearstuaawugUnddlasinng
naaRugzasduivanaasasaiidaunas
wazilanuhdamaniiidauuas dreauvai
Fombiliaansoldudasasiafihdauuasiiians
songniiiusiionasnsaiimiaunadiigimatiu
Tawannmsaaudrlumsmuauesaathuiiaams
wihdaunasszaunugnssnlaataiivssansmn

4

RRL LLaxﬂmzlé"nmmmsmmwum‘sﬂmﬂﬁuﬁ

U q
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2a98U para NEUnUansaazily 989 (S989P)
#1016 (V1016G) Tudnaena DNA ihieniuaseans
v v o 4 A ~ o v g
huan 6 Samiainundn Tasdianuamsnaneiiug
o OF AE: 4 o

# 0.30-0.60" FlaatuayusenuncuNIny
MINANEWUGVBIEU para Neunilnsnaziluaina
ludeg1e DNA @aafiuasgeaIatiIufoas
TwSnsaagarnvarsaenialulssinelng 21>

4

wannnfiiveuazanzealansranumsnananug
2998Y Rdl Niduriansaaziilu 302 (A302S) Tu
NAEUIUNNTIIIMYIUYTUazIImIauasUTN®
Tagfinnudmsnaenugn 0.20 uaz 0.30 MNSIGU
v £ [ U =3 [~ d! d' o v
metadaaananivarauamanianilvnig
v 1 = = = o Y o
muaneggaathulaifivszansmuanwauasi v
ENUMITEUYNL50 [TED0B 0N LUa g UM
Uszinalngauaniadagiu®
a o S v o P o o
NN la W alsgaat N ias
a a 1 . . < o W
CERERI7E) wumluﬂqu monoterpinoids Lﬂumsmﬂm
ag U o d' YV dgz' LR & d!
Fasdaaman lewannzuaalFilumadanmii
Y a @ ¢ oo W Ao '

WNUMS I NENN U LAN AR LNaIN R M Ue Ty
vosaaravaregiianyiveladininaday
Ussansamlumshiageasthudeasiaimie
UNBITEAURUGATINNAWUNANEING 6 JINT0
Tugnasau laawudn wdadnriaiifivawnas
vanerie liUszansawewe Tealansmevas
g8 IUABA TATAITAUNAITEAUNUTNTIN
NANUNANING 6 WWIA NNNIBEEE 50 pEls
Aoy 1nNdeE wuhasdanssssumasames
= a a o @ v d‘y = <
fivszandualumshiegeaneatnudeasininsesd
seaunugnssnlununaeanm 6 Jmia log
WUMINANENUSVBNEY para NduntanIaDdlY
989 (S989P) uar 1016 (V1016G) ludaee DNA
WenfurasmenuluunmMesang 6 Jnin
sadaiUssandualunisidagsarsiiufaas
Wlwstaszauiugnssnluiunmesnuyesdanie

4

MYAUYIUaLAIIaUATUTN Toawumsnanewug

q

2998Y Rdl Neunieansaazily 302 (A302S) NN
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N IR NEa NN FUSTa5555NN G

damaitldwanniuasamnsoiluldlumsiia
gaangtuiineanslninsasdszduugnssuiidl
enulunarsdainiaveslssinalnalaasauas
Jasfunisszuinveelsaldidansanlaad il
UssAnaam wennnil wamsdnwniilddsaiuayu
mATeiEniifnsnuhaslungy monoterpi-
noids Rgnarhlwunasmediemslugudamsinau
ypaau o acetylcholinesterase(l6’17) "7‘;1’1'11413"117;
Waneasaelszam acetylcholine ataulysl
aanangniulaganslungn monoterpinoids 39¥in 1w
NAMIFzaNYDY acetylcholine ﬁsaﬂ@iaﬂssmw ld
unasgnnszauasaanmuazmeluiige Fudunaln
msaangnanih liunasmeudiesuanseiimnie
unatlunguaasmiuvaamauaznguasuiue
nmsmuanuasilaanumsssuiazedlse
l#idanaanuaslsninilasganatiuasniugu
gemehudomaaimiouassduiugnssuuuy
ysanmsiianaulaands Taggatiumiaunaamns

@

WuggaanginuegNaENaLazdailind MIngnh

gemethulasmyudsunduanshiagningimethy
wu wueiidafiagmiegsansthy iia Bacillus
thuringiensis israelensis (Bti) auluuza (spinosad)
wAEANIMUANMITIYAUTAZBILNE (insect growth
regulators, IGRs) aafuIueeandnizlasldia
aunsalhinguuasldudnsaniayulns wu hiu
nanszeazlasi i wara1ssssNmalungy
monoterpinoids® flasfuiingsmethuiiiany
Uasadsiivalasiulsaiitlasgaansthu mseans
Tmsniimiaunasndalduniisniuiioaanioe
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Abstract
Diabetes and hypertension are non-communicable chronic diseases (NCDs) which are important

health problems at both national and global levels. The main causes are improper dietary habits, sleeping late,
111
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not exercising, having high stress, drinking alcohol and smoking. These behaviors can be changed if people
have health literacy. Health literacy is an important factor in taking care of individuals’ health which affects
behavior and health outcomes. A one-group pretest—posttest quasi-experiment was conducted to examine the
effects of the health literacy program for people at risk of diabetes and hypertension on their health literacy
and behavioral changes in Nakhon Sawan province. Total of 30 participants, age 30-75 years, who were at
risk of diabetes and hypertension at Koei Chai health promoting hospital, Chum Saeng district, Nakhon Sawan
province in 2022 were recruited into the study. Findings revealed a significantly higher mean score of health
literacy and preventive behaviors regarding diabetes and high blood pressure after participated to the program
than that before (p-values<0.001). Therefore, public health agencies at all levels should support and promote

health literacy programs regarding diabetes and hypertension in all components, for the risk groups. Good

health literacy among risk groups will lead to the prevention of new cases of diabetes and hypertension.
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Table 1 Mean scores for accessing information on diabetes and hypertension classified by manner (n=30)
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Table 2 Correct understanding of diabetes and hypertension classified by item (n=30)
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Table 3 Mean scores of interaction skills for asking questions about diabetes and hypertension classified by item (n=30)
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Table 4 Mean scores of decision making to prevent diabetes and hypertension classified by item (n=30)
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Table 5 Mean scores of prevention behaviors regarding diabetes and hypertension classified by item (n=30)
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Table 6 Differences in mean of health literacy scores to prevent diabetes and high blood pressure among people at risk for
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Abstract

Noncommunicable diseases (NCDs) are caused by improper and unhealthy lifestyle. This qualitative
case-study focused on proper lifestyle habits which led to a remission phase of diabetes and hypertension
patients. Data were collected by in-depth interview, focus group discussion and both direct and indirect
observation of twenty-seven purposively selected cases, and analyzed using content analysis. The results
revealed that proper lifestyle habits contributing to disease remission were achieved through: 1) The operational
model has had five main features including 1.1) using of the Four-Es Principle (Emotion, Eating, Exercise,
and Elimination) and epidemiological principle to manage NCDs, 1.2) actions based on community participation,
1.3) developing health training program aimed at skill development, 1.4) accessibility to health services, and
1.5) implementation of participatory approach; 2) The combination of two lifestyle patterns leading to disease
remission including 2.1) “daily practices” on, relaxation, adequate dietary intake, whole-body movement
exercise for at least 30 min or until sweating and detoxification with sufficient water intake; and 2.2) “weekly
practices” on health checkups (blood sugar level and blood pressure measurements), traditional Chinese
medicine hand massage, foot massage using coconut shell, breathing using SKT method, and detoxification
using “Gua Sha” therapy. In summary, the operational model development to encourage proper lifestyle
habits leading to disease remission among diabetes and hypertension patients required both art and science
involving an integration of knowledge and skills, activities design, effective practice guidelines based on the
community context and requires cooperation among multidisciplinary teams.
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Abstract

Noncommunicable diseases (NCDs) are caused by improper and unhealthy lifestyle. This qualitative
case-study focused on proper lifestyle habits which led to a remission phase of diabetes and hypertension
patients. Data were collected by in-depth interview, focus group discussion and both direct and indirect
observation of twenty-seven purposively selected cases, and analyzed using content analysis. The results
revealed that proper lifestyle habits contributing to disease remission were achieved through: 1) The operational
model has had five main features including 1.1) using of the Four-Es Principle (Emotion, Eating, Exercise,
and Elimination) and epidemiological principle to manage NCDs, 1.2) actions based on community participation,
1.3) developing health training program aimed at skill development, 1.4) accessibility to health services, and
1.5) implementation of participatory approach; 2) The combination of two lifestyle patterns leading to disease
remission including 2.1) “daily practices” on, relaxation, adequate dietary intake, whole-body movement
exercise for at least 30 min or until sweating and detoxification with sufficient water intake; and 2.2) “weekly
practices” on health checkups (blood sugar level and blood pressure measurements), traditional Chinese
medicine hand massage, foot massage using coconut shell, breathing using SKT method, and detoxification
using “Gua Sha” therapy. In summary, the operational model development to encourage proper lifestyle
habits leading to disease remission among diabetes and hypertension patients required both art and science
involving an integration of knowledge and skills, activities design, effective practice guidelines based on the
community context and requires cooperation among multidisciplinary teams.
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Figure 1 The operation model for NCDs management based on Four-Es principle
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Abstract

The purpose of this cross-sectional descriptive study was to estimate the prevalence of current
smoking among youths, and to identify the relationship between knowledge and accessibility to cigarettes with
smoking status among youths studying in the 1"-4" year of a university. Data were collected through

google online questionnaire from 672 youths and analyzed by descriptive statistics, simple and multiple
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nominal logistic regression at 5% significance level along with Crude Odds Ratio (COR) and Adjusted Odds
Ratio (AOR) and its 95% confidence interval. The results showed that 4.6% of participants smoked currently,
12.4% and 83.0% were ex-smokers and non-smokers respectively. Regarding knowledge on smoking,
59.5% reported having knowledge of health effects of smoking and 52.1% reported having knowledge of
tobacco control law, at good levels. However, 71.0% was easily accessed to cigarettes. Males had ever smoked
and currently smoked more than females (AOR=38.02 and 10.77, 95%CI AOR: 1.68-5.42 and 3.46-33.59
respectively ). Youths living with non-smoking and non-drinking peers were less likely to be ex—smoker and current
smoker than those living with smoking or drinking peers (AOR=0.44 and 0.01, 95%CI AOR: 0.24-0.79
and 0.00-0.12 respectively). Youths with difficulty accessing to cigarettes were less likely to be ex-
smoker than those easily accessed (AOR=3.20, 95%CI AOR: 1.51-6.76) and youths easily
accessing to cigarettes were more likely to be current smokers than youths with difficultly accessing
to cigarettes (AOR=3.50, 95%CI AOR: 1.00-12.31). However, knowledge of smoking was not signifi-
cantly related to current youth smoking.
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Table 2 The p-value of variables in multinomial logistic regression, when non-current smokers were assigned as the

reference group
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Table 3  Factors associated with smoking behavior among youths in a university, when the non-current smokers were assigned

as the reference group
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Abstract

This research aimed to assess the effectiveness of capacity development for the qualified members
of the provincial tobacco products control committee using Kirkpatrick’s Model. The research was divided
into 2 phases. Phase 1 focused on the reaction and knowledge evaluation, using a satisfaction questionnaire
and knowledge test. Phase 2 focused on evaluating the trainees’ behavioral changes and the organizational
outcomes through a monitoring form. Data were collected from all participants in the first-batch workshop,
specifically for the qualified members and the assistant secretaries of the provincial tobacco products control
committee, to rehearse their understanding of the essence and the operations under the Tobacco Products
Control Act B.E. 2560. The collected data were analyzed using descriptive and inferential statistics. The
results revealed that the trainees’ satisfaction was at a high level with the mean score of 4.80 (SD=0.40).
There was a significant increase in the trainees’ knowledge (p=0.035). The trainees’ behavior changed after
the training, as they implemented the tobacco control plan in their respective area. The evaluation of the
results indicated that children and youth in educational institutions had gained knowledges about the dangers
and consequences of tobacco products consumption. The number of educational institutions participating in
the implementation of the 7 measures for smoke-free educational institutions had increased. Consequently,
the reports of exposure to secondhand smoke or having seen someone smoking in public places had decreased.
The guidelines for developing the training courses in the next batch include expanding training contents and
duration of lectures to make them more comprehensive. Furthermore, the adaptation of activities and contin-
uous follow-up on training results are recommended.
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IO BUNIAY 2565 (5 LHBUNSINITOUIN)
tﬂl v Wlﬂ' Y vV =
walvignhsumssusunaudaya luuuuinmuwxa
Aﬂ! k4 U lﬂ' k4
mssusnzuuulunsauniisde wazilianaudaya
wSaua Idenaduindenasnuanznssnmsauay
HAO A oaiENgu
a SV a a a
AeevdayadSnannwuulseiiy
AN LAz agEldnauTH AIEFAENNITTMN
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(descriptive statistics) ﬁlﬁlaaal,‘?iﬁmguWu (inferential
statistics) loun paired sample t-test SMIUMTAATEA
ﬂ'amé'fiauua:wé'qﬂﬁmﬁu (pretest—posttest) LAENIT

ﬂiw\l"]a{l’ﬂﬂaf\ﬂﬂLLUU&W@’]NNaﬂ’l’SaU’SN

=
NAaNIIANE
Hizhausumang 1w 75 au uwemda
vV = ld' =
9080 52.6 NDIEYLRAY 53.30 U (SD=7.31) uaz
dseduniudunssumsensinand seeaz 73.7
MsUseiudfnsennauauas (reaction

evaluation) ﬂm@'Lﬁ'ﬁ'um’samuﬁﬁ@iamﬁ@amu
wu lumwsinginsumsasusuianudienalada
mﬁmausuaﬁ’luszé’umnImﬂﬁ@hmﬁ'mﬁﬁu 4.73
ATULUY MNASUUULAN 5 AZUUY (SD=0.46) Lﬁ'a
NNsanemuaemsdsziiv lowud auinens
fulilavnuasmsausu FUNTZUIUMINGH WAz
MSHNILANNFZAINY BN WUINNNEIUE
anuiawalaaglussaunn Taaghuiiiaaasnn
‘7;&1@1 Tfud srumssnsanuazmnsasdmhi
ARAEThAY 4.80 AzUUL (SD=0.40) FamsT 1

M3l 1 Azuuwmde dnudesuuanesgu wazssauanuiawelagesitnausn (n=75)

Table 1 Mean score, standard deviation and the level of satisfaction of the participants (n=75)

diawmsuseidiv AzUUUIREY dndisaum TAU
11693371 (SD) anuivawala

1. MANNAs UMWY 4.69 0.49 N
2. gruiflomueimsausa 4.68 0.49 N
3. NILVIUNINGN 4.76 0.43 N
4. ShumssneaNNEzaINYBEIMHN 4.80 0.40 N
5. MWTINYBINTINDUTN 4.72 0.45 N
NI 4.73 0.46 )

msﬂsztﬁumﬂ%ﬂuf (learning evaluation)
YBIENTUMIDUTNAIBUUUNATBUANING NDULDY
WAINMIDUIN (pretest—posttest) WUNNDUNTAUTH
Widrousuiinzuuuadannusiifiendaedu
MIANHUNUMUANKEANUITENFU 7.39 AzUUY
DNALUUULEHN 10 AZUUY (SD=1.68) WazWaIM3
ausngithousnfiazuuundsanuiiiedasiunms

AUAUNIUMIVANKINNUT EIGU 8.17 AzUUY
(SD=0.98) WaLlauifisunzuunRdesnNNUe
HENBUH WUNIWAINIBUTN Hidnausniinzuuy

a

WRAYANNINALITIA UM IALTUIUAIVAN

HANAMIEIFUINNAUDE NN TEE1AYNINED A
(p=0.035) AIMNTNTN 2

M3 2 ALUUUNBMINAFTDUANN VDL DUTHABUDUITHULNEIBUTH (n=T5)

Table 2 Knowledge test scores of the participants before and after the training (n=75)

NINAFUY mean SD min max t df p-value
NOUDUTH 7.39 1.68 2 9 -2.296 73 0.035
navauIH 8.17 0.98 6 10

msUsziiiungdnssunldsulunaens
aUusH (behavior evaluation) WU 7 Tu 10 S9nia
%3050 70 2IRWNANINNSUNMTBUTH Loun

= ) a YV [~
Wenlva 0910 AeBun See1da oldss aq]a e

053 fimstuiedpuukuMIMIUANENgUN laNNMS
Jamsnnulumssusnlugmsufualuiun wiu
MsFeaIsaseauieInulne Nudeuas

HANIENUYBNHAANTIENFU 0BBATNNVNIEAIUAN
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dau asddaunsUJudaINngvaneaIuAN
waadnrenguluhuduazanuiiamsosiiiiuae
Uapai msdesusuliudemmilusoudnuiila
Yastuiiliidadngumihiva wasdszauanusiu
fialudamhenuilAmdasluiuilumadidivnu
muauengu Wudu dudn 3 Sandadilaidimsih
wnuitldanmsausulugmsfiadaluiiud
Wesnnlufimsiavnsfiudavasnaunnmsauss
nemsatiuayusasusmsluiuil uasmssnuay
s fudnuilvdsladsminsaduiiunmslaas
wnuiifvue drumsthasdanusitldnnmsausy
TlFlumstuadaumadifivnuamuauenguly
Wil wuhdesas 91.70 wasgidriumanusy i
maihasdanuinnmssusululdlumsdoms
Usznduius shugaamadna 4 iy Ingganu Foviag
du viamsdanansansasdlisznluiiuiian
az @nuslnandndariengy msvnsusnlviununy
1heneq Tuiuiiesamsiidusinlumsdiu
DUAIUANENGU Y unuINPNBY AT wasinEeu
Hudu sraarsmaiilauasudasununmaasmaiu
nssNMIRnRIgandily auea. mamslidmdinm
ﬁmuzﬁwLLazﬁ'aLauauuwia“?iﬂsz‘*qu Anga. Tuns
Fuedumamidivnumuauenguliiilssansaw
wosLiasEansuaeiu MuUMITaUIEYN ANEA.
WU Merasmsausnuail 8 lu 10 fanla fims
dufiumsdaussgn anea. udrataias 1 a3 ldud
@elual glavis 0910 053 azFuns alass Soatdae
WargUaTIBeil saueil 2 Sewiafivde ldun
yNeMs wazdaga geldinisdauszyn ausa.
ilasnnmsnazasguimsluiuivihlidsliaanse
fvuafuiaUszguldmuunuiiiivue uazmai
WHUMSANTUNUAMIUANENFULNGM TN TDNVBY
auga. wuhil 5 Tu 8 Sauia Alimsdarszgu auea.
waEdMINUHUMTALTUNUAIUANNFULNGNS
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ANsanvesaMznssNmMInena laun Feelna
qlavis one alass woeas Fmndaviadudiuss
BB U BLHUMIMLILNUAIANENFUTITNFI
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auga. iasnndeagssviamawannuwulifieny
Farauuazanysolisiu

MIUTUAUHIINS (results evaluation) Ve
madifiunumuguenguluiuiiouuauildann
maansniulumsausn wuh 7 Tu 10 fanda
vindesar 70 wpsdawiananuhiumasusy ldun
Fenlval a9e amduns Seede alass dga uas
05q fimstuiadouukummuauguiildannms
Favhswiulumsausulugmsugialuiuiud
fianuimmhrasmaaniiuianssulumwsineg
sswiedasas 10-30 Tasfanssuiidniunu ldun
msdeausnunuindnuaziesilugnudnmiile
Jasnuiiliiiadngumilvy nssuseauas
UszmnduiusiieTilssansugtalne Aude uas
HANTENUIIHANADTENGU HaBATINMANBAILAN
waafuvienguiliendosiuhumiiimherdo s
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NOVINEMUANKAASUTTENgU MITuAdpuanIY
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Ay SaUsaaynd Memalasayni wozgumy
Uaa3 fhud Tnadwsnnmsdidiunudanan
wuhidnuazienzulusaudnnildfumssusy
fianuineniulny fivds uaznansenuaans
valnawdndainguiiaduinnniasas 80 SNy
anudnmszaulssandnmuasisendnmnluiania
dhHImduMIINuITe 7 iasmsiitaanuy
Anwasaynatiaduinnnhiosas 50 wazmsld
fuatuyvisiagesviamanuiiunsguynily
INUINSTUE00 12U 0 BN0 uazgNBUTIE
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smsluiuitlianundgiumsdiiivnumugu
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WAELINNMIMAUAAMNANNANIWIYBINS
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NIINMIENTIANE Y AKEA.

diudatauauusdmunsWaul Ao
1) YSulgevdaimiduiiiamnsausudiniu
Joavsulugudaly 1dud ianilomifmduizms
afuanudeiuvianslianadaguimsssau
NN U ENTYMS UBNBUNNTNTITUFINIA

Renfumsdiiivnumuguengu 3msdamsiiie
lﬁtﬁﬂﬂwsﬂ%’uLﬂﬁﬂummﬁmazwqﬁﬂssu WU
mMsdfinnumuauiguilianudimzaza
dmSunssumsgnsigandluudaziu matiaisms
inywia waiialumsuhdsndathuanglumsdiiiu
NuAUANENGY MITANuruNLazaTasiialy
MIAAMNUDzUTLNUKD 2) msUSuiiaiiamuaz
srgzMMIuTIINeEaangranaiiiedasiums
muguenguuazmsthlugmsuialasusuiia
PwTulunisinausy 3) AIsHNISINBUSY
Wudszdmndl 4) msUsuguuuuiansauliidegn
waefinsinUfUR (workshop) lusauiiase 5)
msatuayuulssanalinunssumsgnsagandl
Tumsiuiadouny 6) msimsaemunangiiy
52 waz 7) winliimshEuevsauanasuns
madfiunuanndmiafininsaduduuuuluns
diiunumuanengule
NnYatauBuUzdnTUMIRML Usulge
wiatiudnilommsavanlumsdasusuluiu
daludldnnmafutayawgdnssuiiidsulunds
M358USN (behavior evaluation) WALHAANS (results
evaluation) MIBLUURATINKAMIBUIHIL Tnmg
lumsWannnangnsausuWanAnanIwnssnms
fnsanandily ausa. iomivayumsiueaaums
sfinnumuaugulussauiuilugudaly Tdud
1) madisilamnlumssusulifienuasauaguns
msWannasdanuiuazinueiiiedas 2) mau
vinszaznalumsusseeigaiFasnguaneg
msUfvauarmsteduldnguuneluszduiiui
3) maUsugluuufanssuIiimsinU{ud (work-
shop) 1uamu°?;'«ﬁ\1 4) mmﬁumiﬁnauaw%a
wanuldsumansdniununniimiafiarunse
Wuduwuulunsdnfivnumuanegule waz
5) MIMNUAFULUULALUUINNMTAAMNHINS
auswathaflussuuuasdaiilas
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UseaNBHaYBIMIANBUITNWANANE MW
NITINMSENTAOM I AKEA. Lﬁaaﬂfumgumiﬁmﬂﬁau
msﬁwLﬁumumuqumgﬂuszé’uﬁuﬁ mugUluuums
Usalivzaadsnunnnia (Kirkpatrick’s model)

mMumUszdul §isenaauauss (reaction
evaluation) WU lumwsINgizhsumsausuiiany
fawaladonmsinausnagluszduan wezdla
wNsaNNemu wunnandanuiawelaagly
SELAUNN Iﬂﬂﬁmﬁﬁ@iuaﬁ'ﬂmnﬁqﬂ A UM
SIUNEANNFEAINYBUIIMNT FDAAFBINUNS
AnwuesenBon iaadny worqsde g™ hms
Ysziiiumsilnausuunnddszhinumaiznnuns
NBAIFAT AMLUNNEAIFNS LIINEIVIATINIFUR
Toglfguuuumsisziiveaudsnunnmia wamside
wuheulasenanuaaiueesigrSunsiln
auswlutssiduilomuomngas A8matlnausa
damssauuazussenmamsilnausuuazsuannse
lanunianuazANNNzaNag lusEaUININmY
wail W utwsrzdanisausniiniseanuuy
N35UIUNTBUINIAEINENNITRBNUUUNANGAS
'l Wy fimsAnwmuaziwnzianudasmssniu
Toafmiisdaihvaneaasmsausn nguihving uaz

O

fiiendasludiue 9 aaaams MmN w3exns
WALPENUUUNTZLIUM AN 9 HaiiamuazgUuuy
ma3euilasanndasuazmmsaniunguihning
Fafidumiandunssumagnssqoandly awsa.
Tosudazvnudugiiianud anudsmnamem:
wazdunnaagluszauianio Wy eunguang
shumaunniviacnosoige shudamnsvdationaenans
waTAIUNMIANATBIENSaNINTaNGIAN (Tudu
ane anuaslazasansgiamsavuanlumasdauiu
M3USTEAUNU MITNNEANNFLMINAADANTAUITH
freamugmw Buudy wosialafiasuinms

mumsUszdiums L%?;Iuil (learning evaluation)
PBIRNTUMITBUTH WU BaINITBUTH KB UTY
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NAZUUULRAEANNINAEITDINUNMTAILTHUNIY

AIUANHIN AN EIFULNNTUIINABUNITOUTH

v v
G

peheiitledaameada netlanaduwnznseuiums
Jomsdeusligidiumsausuldifinyuenad anu
dhlafendumsdiiivnumuguudadost eguil
ﬂ’ﬂN%mﬂﬂmﬂ‘ﬁz\igﬂLL‘U‘Uﬂ”I‘S‘U‘S‘SmEI MsanUse
msuanidguanudaiu wasmsiniguaduuuy
apanssNMIENTAaNdEly Ane. ATumMNnua:
fiduhnlumsiuedaumsimifiunuemuauegu
’luﬁuﬁaﬁwtﬂugﬂﬁssu FagUuuunazidnmaau
finannasilewannuadugnimemsEeusle
peaiissAnaua? aasanuilowm uazgussens
vinoAumeiduududidugifionudesma
drumsaruguergulussdulszing dnig
flszaumsailumsiuedsumsmiivnuaiugy
HaaAMITeIguInag eI I ldainise
d1enanadANg wanuldsulszaunisol
wazunmIMsmisnumuanengulaseay
WWugusssy desalifidnsunmsesusuinanug
anunlafimfumsdivnuauguade S
enNgUINNIL danAdasiuMsAnIzaseenia Jaaa
wargaUszuan sfuanAu’® Adnnidasmstsuiu
UsEANSHanangaTHnauITHM INEIUIBRWIENN
anmangnagUialsanasadananas : M9
UszgnduinAalueat@snunnynsn wuhwenua
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a6 (p<0.001) Tﬂaaaumwé'ﬂgmmsamuﬁy’q
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M38U3N (behavior evaluation) WUIIHLEIBUTH
wnnidesay 90 fimstasdanuiildannms
suswlllFlumstuidoumsaiiivnumuauengu
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sausedlilssnmiluiuiian oz BnusTnandninm
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Abstract

Floods are the most frequent type of natural disasters, representing approximately 45% of the total
number of reported disasters worldwide. This disaster, especially flooding, can cause damage to the economy,
society, environment, and people. This study aimed to determine the relationship between rainfall and
prevalence of the diseases under surveillance during floods. The rainfall data were obtained from Meteoro-

logical Department from 2009 to 2018 and number of patients were obtained from the hospitals in Maha
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Sarakham Province during the same period. Data were analyzed by descriptive statistics and One-Way
ANOVA statistics at p-value<0.05. The results showed that hand, foot, and mouth disease, dengue hemor—
rhagic fever, diarrhea, and influenza are significantly associated with rainfall (p=0.000, 0.002, 0.031, and
0.028, respectively). These diseases are 4 of 7 listed notifiable diseases during floods by the Department of
Disease Control. The findings can be used as information for prevention and preparedness of treatment and

medical supplies of flood-related diseases. Additionally, meteorological data can also be employed to provide

early warnings on potential incidents and to help ensure preparedness.
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Table 1 The difference of number of patients with diseases under surveillance during flood and no flood

Variable Mean SD p-value 95% CI of

95% CI
Variable Mean SD p-value (ﬂ"l’wﬂﬂa-ﬂ’l’wf!”wi’m)
Lower Upper

Tsaiia v thn azdnd 3.844 6.144 0.001 -15.781 -4.281
Aty 13.875 13.745

Isﬂfiug ameznd 1.125 1.601 0.000 -3.311 -1.064
Mzt 3.313 2.213

TsAmued azdnd 40.344 22.243 0.054 -0.191 24.129
Aty 28.375 13.089

Tsaldidanaan meznd 17.031 17.251 0.001 -38.545  -11.142
Azt 41.875 30.011

T5Aga389 meznd 417.156 113.924 0.083 -7.838  122.526
Aty 359.813 86.477

Tsaldwialve meznd 6.188 8.996 0.014 -32.440  -3.935
Azt 24.375 38.375

Tsadaauan azdnd 89.594 51.799 0.793 -39.132 30.069
Aty 94.125 64.187
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Table 2 Rainfall amount levels and number of patients with diseases under surveillance during flood

Surveillance ﬂ%mminlu Mean SE of the p-value p-value'
95% CI of the diff
Disease rain fall Difference Difference
Lower Upper
Tseila 1 1N 290.1 mm. 0.1-10.0 mm.  6.967* 1.558 0.000 3.88 10.05 0.000
10.1-35.0 mm.  6.453* 2.213 0.004 2.07 10.84
35.1-90.0 mm.  5.731* 1.951 0.004 1.87 9.60
Iﬁﬂijﬂg >90.1 mm. 0.1-10.0 mm. 0.921 0.598 0.127 -0.26 2.11 0.064
10.1-35.0 mm.  0.782 0.850 0.359 -0.90 2.47
35.1-90.0 mm. -1.124 0.749 0.136 -2.61 0.36
Tsemuag >90.1 mm. 0.1-10.0 mm.  38.134  34.044 0.265 -29.30  105.57  0.616
10.1-35.0 mm. 38.752  48.377 0.425 -57.07  134.58
35.1-90.0 mm. 39.628  42.641 0.355 -44.84  124.09
Tsaldidenaan 290.1 mm. 0.1-10.0 mm.  35.751*  9.769 0.000 16.40 55.10 0.002
10.1-35.0 mm. 34.479*  13.882 0.014 6.98 61.98
35.1-90.0 mm. 14.372  12.236 0.243 -9.87 38.61
1509995¥929 >90.1 mm. 0.1-10.0 mm.  -53.979*  18.491 0.004 -90.61  -17.35  0.031
10.1-35.0 mm. -14.900 26.276 0.572 -66.95 37.15
35.1-90.0 mm. -37.374 23.161 0.109 -83.25 8.50
Tsalivialva) 290.1 mm. 0.1-10.0 mm.  10.960*  4.684 0.021 1.68 20.24 0.028
10.1-35.0 mm. 12.496 6.656 0.063 -0.69 25.68
35.1-90.0 mm. 13.744*  5.867 0.021 2.12 25.37
TseUs@uan 290.1 mm. 0.1-10.0 mm.  -19.233  10.660 0.074 -40.35 1.88 0.073
10.1-35.0 mm. -3.721  15.148 0.806 -33.73 26.28
35.1-90.0 mm. -31.602* 13.352 0.020 -58.05 -5.15

'p-value of the comparison of average number of patients among 4 level of rainfall
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Figure 3 Relationship between rainfall amounts and number of patients with diseases under surveillance during flood
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Abstract

The training course for capacity development for occupational and environmental disease control
units was developed and offered by the Department of Disease Control under the Occupational and Environ-
mental Diseases Control Act B.E. 2562 (2019). The objectives of this descriptive cross-sectional study
included comparing the participants knowledge before and after participated the training, as well as evaluating
their satisfaction with the occupational and environmental disease control capacity development curriculum.
In addition, the study also aimed to compare individuals who have completed the training concerning the
establishment of units for occupational and environmental disease control. The study population comprised
2,852 individuals who have undergone training in both on-site and e-learning formats. A total of 2,094
participants who completed both theoretical and practical training during the fiscal year 2021-2022 were
purposively included in the study. A self-administered questionnaire on knowledge and satisfaction were
performed to obtain the data from each participant. The data was also collected from the registry of the orders
of the Occupational and Environmental Diseases Control Unit. Descriptive statistics, including number, per-
centages, mean, standard deviation, and paired sample t-test for the comparison of mean score of knowledge
before and after the participation to the training course were employed at 5% level of significance. The results
revealed that the majority of participants were female (69.0% ), who worked as public health technical offi-
cers (79.2%), whose position was at professional level (38.5%), and affiliated with sub-district health
promotion hospitals (35.0%). The knowledge and understanding of before and after training was statistically
difference (p-value<0.001). The average score before the training was 11.3, while after the training increased
to 16.8. This has demonstrated that the training resulted in gaining more knowledge and understanding. Of
all participants who have completed this training course, 1,209 (57.7%) from 120 units in 60 provinces
nationwide have been appointed as officials in the Occupational and Environmental Diseases Control Unit in
the provinces and Bangkok. Participants have rated their satisfaction with the training course at the highest
level (x=38.9). It is recommended that the curriculum quality be periodically evaluated to identify areas of
improvement for effective implementation and to ensure it responds to changing circumstances. Furthermore,
lessons should be learned from provinces that are successful in establishing their functional and effective

Occupational and Environmental Diseases Control Units.
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1. duunagauanug anudnla neuuas
naamsausy leslduvunaaaugaideniu anvoue
MmouUaeile (close ended question) 1UIU 20 2D
Tagaaugn ld 1 Azuuy apURe 14 0 AzLuL TN
AZLUULAN 20 AZUUY LUUNAFBUIAANNIHANE
ANTU KON TINAUMNEULLBIN ANNYNABIIN
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MENNIEFBUNINGAT EnvOce CU Lagnausiianson
MY D SINTNBUMNLANIANNYIBIINNY
Sagaz 80 Full v3a 16 azwuudull
2. wuuUssiiuanuiawa laganswinsy
msausy leglduuudssilvanuinawa ladmwiam
emdgraudsnunanasgIu (X+SD) wuuisziiu
& ' ' i 9
wutuuinaaiulssanae (rating scale) 5 580U
<~ ldl E4 E4 Vv E4
Ao aniga W 4 asuuw 10 W 3 asuww ee
v lﬂ' v "R E4
2 azuuy vaenign W 1 azuuu wazliifawala T
0 AzuuN FTDYANNUUUINGNTMUTEIIUA 5
o v A o v o =
szeu TFamwmdsadadwudaman(X) wazwlans

Gt
sERUATLLULREY VERERN
0.00-0.79 Taidiawala
0.80-1.59 ﬁqwalaﬁ'aﬂﬁqm
1.60-2.39 wanalalos
2.40-3.19 wawalaann
3.20-4.00 ﬁqwaslmﬂﬂﬁqm
3. nefloudmdamieg Envoce CU S0

60 NN

Bmstiudaya

&jﬁﬂmlﬁﬁnﬁumsé’qﬁl 1. NAFaUANNG
anuitnla nauuazuaunsumsausy leglduwuy
nadau Usziliuanuianelalaglauuudsedlivany
wanala waziiudayalaslaTusunsy Microsoft
Excel LLEI%L%UI%GTWE%QGIS EnvOcc CU ;u:“lJLL‘U“Uﬂ’]S
L%ﬂug‘"w'mﬁ'aﬁﬁnwiaﬁnd' (e-learning)
(http://e-learningenvocccu.ddc.moph.go.th) 2.
ﬁmumLtmmﬂﬁéﬂﬁ'ﬂmuﬂaQﬁ'umUQNT'iﬂ‘?; 1-12
(an3.) wazaortudesiumivanlsaaiiios
(sUau.) Fad N Fudefaniing EnvOce CU
R luwesuiesauluginaslsaanmsdsenay
NFNUAZELING DN Lﬁa@j’iﬁmmﬁw?ﬂamm

= v v
LIYUIDYULLD
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gaonlalumsiensi
Annzideyalagldadadanssann laun
anwd fasar wazFsudisucindsasiuunnug
AN AN BULBZWAINITDUINYDIEENIUM TDUTH
Iﬂﬂi‘ifﬂaa@\mqmu paired samples t-test

HAaNITAHUIIY

nadlspnnmastssnauadnuezdunadon
nsumuanlse lamifiumssinaaussouzyaains
ao1s0ugY tilad TR NNGBIMIM WAL FNTI0UE
aumstiiseds Jeeiy wazaruqgulsnainms
Usznauaninuazlsanndaunaday Haauuuy
512 u 66 au Swlunaiduweme Saeas
54.5 mqmﬁlﬂ 47 U aums@nmszaulsyanes
J088¢ 36.4 MUMNTNITINMINNINGY T80z
81.8 Ujtanunguauamdedunadanuas
N Spsaz 95.5 HUszaumsalinnumu
nmsdauaiulsn sz Jasnuuazauanlse
nnmstssneuninvdelsadunadennds 4.32 1
wariinmsUsaiiivanssous 3 g aail dauil 1
JNTIOULTAULDY 3 @IU laun erumsUFiceu
dulna/lifiaussouslumsinmhnenumsdavaiu
Tsnaduanysal sa8as 74.2 MumsUfuanussuy
15239 (surveillance) lalfianuglumsiiasnzd
ﬁagatﬁammmﬁuﬁuﬁ' (analytic statistic) 5088
59.1 uaziiamugmeadaiiioedu wu Jasas anud
fmaz 12.1 duanufifeadasiulsnanms
Usznaumdnudalsrnnaunaday lufianuiy
Puduivineiiasiu aaz 74.2 uasiinnug
anunlasunmsldaunsaidesnuduasadiu
UyAAA (personal protection equipment: PPE) LiNEN
Jagaz 13.6 duil 2 Mawanassous dwlng
gasmswannmMasdisunsnumssavsiulsannms
UsznauaBnvielsanndanndan Soeas 47.0
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FIUN 3 ANNNTDNNMSINAINN HANNNSDNINAS
AugdauarulseannnisUsznausidnuazlsnain
FILINE N SREAL 34.9 INANAFITINAINGN
= o [~ 4 = o o L4 v
Jeindudasiimswanesdanug anuila
d e o L e e X 4
wawanndnamumheUjiamsmvaalsaluiun
Vv o =Y YV W YV QI
Tansnsasiiumsaauaiulse hseda Uaanu was
amuanlsaannsUssnauaidnuaszlsnain
a % ] a & & Ay a A
fFunedannaatiadulununlaasediussdnsamw
AUTUMIINNNANGNS EnvOce CU” Falanu
M5Usz i ULBLTUTDINNTTIUNIAN UG LNBNS
#hszia Jaaiu muaulsauazdagumn nsuauaw
Ts@ svamsas13Useiiy @@ DDC 64008 tlaiuh
25 SUNAN 2563 wazkIUNISUsENULAESUTD
NATFIUHENWNWANGANT EnvOce CU UUUUMS
o DR A aa a a ) (8) <o,
LIEUINIUTDDLANNIDUNG (e-learning)™™ VNI
#573U5eLiu A DDC 65005 tHaIu 21 NNIAN
2565
= Yo %
Yaudszanes w.6. 2564 1muauuaqumi
o a v L 4:3’01 o -:?w n}
tivnulidumirianssnsnas suguazion
13 HNURIMIANHNTTULAFDUNNIATNM AN L5ALLAE
AEguNINAINMTUTENBUDIBNLALTIUINA DN
{] owﬂl ﬂyd'(g)al&vo a 3
ngvanauaztaymaaglunun® Saladiiiunsda
BUIHNANGAT EnvOce CU JULUU o4 d0UNinausy
(on-site) 31U 30 FILNG I 3 ATI B I
wyailan JnTnguanEsil wasdaningassil mu
10U FAuMIaUINMNNININMIUANTIATYUG
FINNIWNATNIY 168 AU MNWWIANLNINBUTHN
NN 34 Jnia leeTamianiigitnausuann
Aﬂl k4 " @ 4 = W 4 =~ Y
e laun Sviauasnadnussiavingassil See
as 8.3 99a93N A Jnaduaylan Sozas 6.6 IR
Heiuasdaningsuns Soeas 5.4 (NTNN 1)
= Yo %
Yaudszanes w.6. 2565 1mumsauuaqu
o a I o So
nmsiiiunuliidudizionsensars suge

v VoA o Jo A v v @ oA
28190 LIBY MIZINN 14 598ALYBINIWIANMIUMS
Usziiussuuihseialsauazdaguainainnms
UsenauoIdnuacsdinina an® watiiagann

P ' a & o
FoIUNMsaINSUNIszUNaYalsadaEa salalsin
2019 w3alsalada 19 (Coronavirus Disease 2019:
COVID-19) d4NanIENUABMIINMIBUTH LA H
m’sﬂ‘?mﬂﬁﬂugﬂLmumiausumﬂgﬂuuu

gy . ° & <
& FUNINDUSN (on-site) MUY 30 Flug 1ilu
ussenamangul Sy 20 Falae sudulad
nangns EnvOce CU lugduuumsiieusuiuie
diannsafind (e-learning) waznmailnufidlu
gﬂu‘uuaaulaﬁ (online) WIUSZUU video conference
U 10 7lNe U 3 59 FaUsenauaIe
|} Ll a va v
MsussensuaznIsuUang Nl nUjua Taald
amumsalannG Msase mslsieiasiaguamans
= s al Yy Y @ = k4 =
NamumsalanndlviEinSumsausnGeuiiasiden
reumMsaaudIulsannnsUsnauainnse
T5ANEUINSBNLEUBEUINT (executive summary)
Togdas1enurIU google form UazABIlASUATLUY
mMs@gusenumsdauaulsannmsusznauazn
¥3813ANNEUINTDNEUDHUIINT (executive sum-
L e e E e
mary) MNNTVMSBNAY 60 Azuuuauly Neiiiy]
1] k4 lﬂl =l
WIUMSaUSNSRER: 71.8 (1,926 Au) (Wawlsau
=~ o Yo 3 a I
WEUAURTUBUTHNIVING (2,684 AL) wazAnLly
J089r 98.3 (1,926 AY) VANEHIUMTBUINANA
P P
N9 u8) (1,959 AU) (MTNN 1)
KAMIBUIHNANGAT EnvOce CU 521N
= o Y k4
teudssanae w.d. 2564-2565 NEEIUNITOUTNIDE
8z 73.4 (2,094 AU) MNELNBUTHINNNG U
3 lﬂgld Yo =1 a va Y
2,852 Ay MLt umsausuAnUfuATesa:
d' =l =1 L Yo
73.4 (2,094 AU) WallSauieunugrumsausy
s~ Y Aﬂ'
MANg s 8892 74.6 (2,127 W) (MTNN 1)
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M3 1 NNUEIDUTHLASHIUM TBUTHHANGAT EnvOce CU

Table 1 Number of participants and those who completed the EnvOcc CU course

u P INIUEEIUNT LU
WYaulszanm sduuy guhausy  {EIUMIaUTH ausumangul]  ausumalnUiG
(5a8a2) (5a8az) (50892)
W.A. 2564 on-site 168 168 (100.0) 168 (100.0) 168 (100.0)
W.A. 2565 e-learning 2,684 1,926 (71.8) 1,959 (72.9) 1,926 (71.6)
/online
N 2,852 2,094 (73.4) 2,127 (74.6) 2,094 (73.4)

HEuMsauINnangas Envoce CU dw  waziilumbhesnuludiialsiwenuadeadugunmn
Tnajidhwends Seeas 69.0 duniaindnms  dwas Sezas 35.0 (N7 2)
aNBITUEY F0EaT 79.2 FEAUTINYNT Sa8aT 38.5

M3l 2 dayanm lUreiumMsauINMangas EnvOce CU (n=2,094)

Table 2 General characteristics of participants who completed the EnvOcc CU course (n=2,094)

thdadrnynna Mueu (Fagaz)
LWeE BAN 1,445 (69.0)
%18 649 (31.0)
AUnHa UMINMINSITUGY 1,658 (79.2)
WeNUAITNTN 234 (11.2)
AINTNNUSNEITUEY 88 (4.2)
g 42 (2.0)
?J:u g 72 (3.4)
szoulfiteon  Hungms 806 (38.5)
Ufuans 679 (32.4)
TaifiszauUfuaau 406 (19.4)
Ufuanu 70 (3.3)
INYMINLAH 66 (3.2)
FINUIY 48 (2.3)
anla 14 (0.7)
Bemay 5 (0.2)
HUEIY Tsswenunaaaaangunweua 732 (35.0)
Tsanenna 672 (32.1)
ainnuNsINFUEILND 204 (9.7)
AinnUNSINTIIINIG 160 (7.6)
dunan nsumuaulse 95 (4.5)
A9, 1-12 waz dlan. 64 (3.1)
?J:u g 167 (8.0)
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wamsilauiisuanag anwdnlagniy
MIFBUIHNANGAT EnvOce CU WUTIANNG AN
W lagesgHumsausNiANNLANAINBE N

SAUNNEDR (p-value<0.001) udasliiiiuiims
AUINNANGAT EnvOce CU Huavnlvinausnil
A3 anunlamnny (MmN 3)

397 3 ANX3 ANNENTA ABU-1aT WD UTNYBININIUMTBUITHNENGAT EnvOce CU (n=2,094)

Table 3 Knowledge and understanding before and after the training of participants who completed the EnvOcc CU course (n=2,094)

A3 anadla mean SD p-value
AauNSUBUSH 11.3 3.1 <0.001
BNV LS 16.8 1.3 (Paired sample t-test)

HHIUMTBUINNANGAT EnvOce CU lu
Yaunlszans W, 2564-2565 SNOUNIING 2,094
au Hguandamuiingrainsivue wasldiums
uesdafushnhiluming EnvOce CU S50 was

ARNNNNUAS 11U 1,209 au Aailusesas 57.7
BN &jmumsamuﬁy'wm Taaiiniie Envoce CU i
167%’11mm@iqéi”’qmungwmaﬁy'wm U 120
wie nszneagly 60 Swsamussnd (59f 4)

M3 4 MNUEIUMIBUTHABMIINAIVIIEY EnvOce CU W.A 2564-2565

Table 4 Number of trained persons per EnvOcc CU establishment in B.E. 2021-2022

Teudszanm I W8 EnvOce CU isanai3ausasud
Hrunsausy U (FININ) I (wig) U (AN)
W.F. 2564 168 10 12 96 (57.1)
W.F. 2565 1,926 50 108 1,113 (57.7)
T 2,094 60 120 1,209 (58.0)

msUseiupnyivawala wudmzﬁmﬂmmﬂ
o o ¥ o Py _
fanuianalamwnnegluszauannign (3=3.9)

d a I v VY oa v &
WanNNnsanungau WuNMUININT MBI

v v PR o o o @
wazanumslasslend agluszauanniign eaaeu
(M1 5)

M7 5 ARdEANNAINelaianangns EnvOce CU (n=2,094)

Table 5 Mean of satisfaction with the EnvOcc CU curriculum (n=2,094)

mdaanufiswalaludiude 9 X+S.D.  ITAUANMMBIIZEN

MUINEINT

- AN ANNENTD 3.95+0.22 nnilge

- MIMENaaaNNg Ty e ladg 3.94x0.24 annilga

- msldnmnuiidmualy 3.92+0.31 nnilgn
St

- anudutagtiy wisruale 3.94+0.24 Wnnilge

- ANNFDANFBIMNINQUIZENE 3.94+0.25 nilge
mumsldszlomd

- msldnuhe wiaazmn vidatumaulidudau 3.91+0.31 nnilge

- msafuayumsUiianuesadmhilumie Envoce CU 3.92+0.29 annilga

- mamansoudluilgmmsiademihe Envoce cu 1 3.92+0.29 Wnilgm
MNTIN

- anuiawelamwsu 3.93+0.27 Wnilge

- UseTemidldsummey 3.93+0.27 nnitge
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WaNgN3 EnvOce CU ULUY 01 aonuiidn
BUN (on-site) NHIEIDUTHUALEWIUNITOUSTH
$10u 168 Au waztiiasanmsinausudazade
aoeldvvdszunalunisinausumaudIanIn
Tisansodamsausulifunguihuanehlszma
16 syudamslesunansenuanaanumsainsuns
sunevaslsedndalialalsin 2019 vialsalada
19 (Coronavirus Disease 2019: COVID-19) ‘?;\18‘3'"!\1
msasuulasethadlnaiaaissinnaluiinuse
Suwazmsihanu SINBImsiueasumssaaamiie
EnvOce CU madititalimsanifiuauansedu
Lﬂ?\laum’alﬂlﬁ'm‘uejﬁ'vmmmsmqmmimqw
(399 M3tiuszezvheaandaan (social distancing)
Wi 3elavSudsumsausuliaanngaeiu
sonumssifuguuuumsideudinudedidnnseting
(e-learning) wazguuuusaulayl (online) Faflu
msHgaamsunsnsnraudahds aamsauis
anuUszana snsanaunGeulagzen 530157
NALIA nﬂamuﬁ muulaenaiiodansey (smart
people)? Mijauiuannanusuazanansorszene
Tdmalulagliinavsslemidanalidgidiausaluy
Gulsdndngns EnvOce CU suuuumsBauiiuia

a g

dannsaling (e-learning) AUIU 2,684 AU LAE
figehumsavsumailnufudlugiuvvasulad
(online) WNDY 1,926 A luszeznamely 1
audszann ATUANNNTIA NIVIIBNY UaE
nadumisnniinguineimue uezilaiSeuiisy
MsanausHAUFULUY o SOURIABUTH (on-site)
wuhgdhausugluuumsSeudhudedidnnsaiing
(e-learning) LLazgﬂLLuuaaulaﬁ (online) gqm'w
sduuy o JURIADUTH (on-site) B9 11.4 1
Midsuszndasutssana mansadhousulannaoy
il e wazaainsaatiuayuliidmmhiidesns
idhFumsussaaiiumize Envoce CU flamuaanid
dudmbilumheugoamaiiagu
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WaNgH3 EnvOce CU 1171 30 la wiia
umengud s 20 il mein U 10 FTus
fisnuuausunagUuuy o auAiFnausN (on-site)
sUuuumsdeuiiudedidnnsaiind (e-learning)
uazgUuuuaaulail (online) Feusznaulles 9 51
dail 1. wizrlyaamuanlsannmslsznau
1 FwuaslsANNFUNATON .. 2562 uasn NIy
vipayliyaiafinedas 2. anufiugudulsaan
mstsznauanwuaslapnnanadan 3. anugivu
uduahondsuazdunaden 4. anwslums
THe3asilaguenansgaaunssuuazmsnsain
wadan 5. mtszfiuanudssdagunwanms
Usznaua@wuasiunndan 6. nansznaineuas
nanmssauaulsannmalsznauadnuazlsnan
funadon 7. madamhnenuatusuysaiuasian
datauauuzidsulsvisannisdaudiuliauas
fagumw 8. m3damsANuEes 9. aspILduaay
M3U{uAeu (SOPs) mumsdaudiulsa dns
Usziiumangeilaguuunagaunasdey 1 a5
WRIINBUIHMANgEHATUNY 9 T uazmailn
UAUR eavdisuuazananumsdaudiulsannms
Usznauminvielsnnndunnadauiausguims
(executive summary) 1 Tsm Lmﬂﬁhqmﬂwé’ﬂqmms
Tnausudmiugitazlasumasudsasliifudmhd
Tumhelfidmamugulsaioda® Fiflszezim
ausIUIU 20 Fla UnuumMsaUINUNTuMS
UTIENEUAzENTIBEN 110U 5 1l USIENEUAY
wuulniia $1uu 10 #Tak 30 W7 ussENEWaLEln
Uftaneyana 1w 2 9l uazussens 2 il
30 WINHMINATIUNBUUILNAIBUTHYNIN
Fusznauludedn 1. vanssuneinen 2. mathsssa
yesNeINen 3. ada malenzidayaiiaedy
¥aEMINNFUDTDYIVNTENIAINET 4. MITDUFIY
MISENAINET 5. MARAUFEINTIA 6. WIENY
UaialsAAnaa W.6. 2558 WAz 7. MITLUTIENIU
gauaulsaatuanysal (Full report) auaiiiuiu
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wangaianndnsmwmbaUfiianmsmuanlsa

1M Iausy JUUUL ez aimuesvangas
wANENA U 2 nangasiithvanewmiiauny fs
d' v v v ld'd' Y U g 1] a va
e Il nnazensumsuaeaslumiraujua
Msfiauaniansumannguaneinue Ianug
AN TN Y wasdI NI EUIBIIUNIS
dauaulsala
2NaUsNYangas EnvOce CU dAug
NN laiNIN e Nie SN AnaIan
ENSUMIDUTH FOANFBINUNAMIANENVDY 5EANIU
o d(14) 1 4 4 o ﬂl v v v ld'
Wugd " wuhmsausuwandnamwin it
NAaNuNNTUNSININIMTBUINBENITE AN
aa A g o o
gon muJulﬂmmmqﬂszaqﬂ‘wawangjm woe
vV 4 = a v 4 I o ﬂ (15)
F00ARINUNANISANEIVBIBNSOY Lanii
{1219 UTNAANNINAINI TR UTHLINN T UBE 1Y
HAUNNFDH (p<0.01) FBAAADINUMIANHIADY
suud landna”® wuhmaimsihsumsausungu
fagimmagaNuINaZunaUMINIUMDUTH
UONENAUBENNN NS AYNNEDANTZAU 0.05 LATNT
929NN UL RUAN NN NABEEIVSUMIALIY
Vi L4 Y W
M558 Uaenu LLas@]’JUﬂNIﬁﬂf\ﬂﬂﬂTﬁﬂ‘iSﬂaU
NTNLALITANNFWNNBIN FINTINTANTNENIU
msdauaulsauagitnausy
\ Yy =1 = \ Y
nguihninaiianuienwaladenisihsu
MIBUINNENGAT EnvOce CU MW3IN g lussau
o vy o = e @ 2(17)
INNNFN FBAATBINUMIANNUDIITUN WINNNA
wunianuianalamwnn agszauinniga uas
liigaaadasnumsAnweesganiu Wugd " wum
fianuiawalamwsinaglussaumnn
WaLlFauiig U UM IBUITNABNTIAGN
g EnvOce CU HENUMIBUINIINIU 2,094 AU
Wudhmhnluwig EnvOce CU tiiensniu 1,209
Au (Saeaz 58.0) wazlildagluming Envoce CU
U 885 AU (Sp8AT 42.0) FTDIANANNNMTIA
7918 EnvOce CU NE{NiNendaamagviiisny
= ld' Y Y W L [~ v \ 3
finssuumsh g ngmsdamiaduguasaslos
ENUMSALEUINANENITNMIMUANTIANINMS

Usznaua1dnwuazlsANFIuINe aNIINIANI D
ngmwaruas mldldnalumsiiasan asaaau
ANNGNABY TINTNWANGAS EnvOce CU Lailadna
a £ ¥ v dd o ¥ v o V&
AN RWNLMNNNOTNNSDNENTUMSUAINT U
%28 EnvOce CU iy éailalamalviyaaaniaula
Y vV ld! 4 1 < = Wd’
whumsausneme Beyaaasanaanatuiiesn
= v d' L Y Q Yy %
auladnmanufineriumsihseds Jasnu wae
AuAxlInAINNITUIENBUITNUALEIUING BN
whiiy walildiauanianiaianudssasdidnsu
v & J ' '
mMsueeaauminnluriig EnvOce CU aels
< P ! v
AeINNBIlIANNMITUTENDUDITNUALFILINS BN
ganslianudayiumsnannyaansnujiany
AMulsANNI5USENB UM ENLALFILING DN DN
oA A o ' a a a va
AaLliag Lwauﬂﬂgﬂsgawﬁmwmiﬂgumﬂu WazmMs
A UNITINAIYUIYE EnvOce CU WHINLDY
ngunuIMIues liasuasaungumusang 77
FNI0 Bedaye o Tuhl 30 AueNEU 2565 Wi
EnvOcc CU §3117U 60 939979 120 %iig nseans
MUsLNATAAD BINUHANTANTUNUNINAIZIA
FEAUNTENTNATITUGY 388aLNIANEIUNIT
UssiiiuszuutihssTalsauasAaguainainnis
Usznauadnuazdaunanaan®
2AINNANITANE (il
1. annennlumsinmeluladluaizhanly
U GUAAMTINTD 0319 MILFNU Uasquaszuy
o v a} a o a 4 .
MIUINUFTDBLONNITDUNG (e-learning) 2. ANN
annlumsusmsiamamsinufudaaulas (online)
KUIEUU video conference NHKLEIBUTHIINIUINA
wazANNENNAaNM SN ladanumsalanndiiennulsa
NNMIUENBUNTNLISANNFUNNDN 5INDI
k4 ﬂl =l 4 R v
msldiasasiiaguamansgaavnisn mslannmsld
DUDNLATDINDAZI LAMHFIUMSAMSTUNITZUIN
saalsndnalisalalsun 2019 wialsalada 19
(Coronavirus Disease 2019: COVID-19) 3edilu
Ge330BUSNFUULUUMINGT 3. 2IANITHFDUIN
T0UszaNAYaIRldaUTNNANGAT EnvOce CU lu
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Gulsdudngas Envoce CU gUuuumaGauiiuia
dldnnsading (e-learning)
Hatauauus

1. navlsaannisdsznauaidnuas
fnadoumsiimasniuamumwinangns Envoce
cU ndrnnldndngasamaudidausumen 2563 i
gt Fafunand 3 Tud ieusadiuenug
anahla wazanuansalumsthenug anuhla
Tuszandldaamaujuanuaumstths: s Jaeiu
wasmuaulsannmslsznauadnuasiunadoy
?Jmpjl,ﬂ"m'usuLﬁ'aﬁwwamsﬂiuﬁulﬂg{'msﬁ'wm
uily Usudgalvaaanansadamsijiaou uas
ydaaonumsaidagiu

2. naslsmarnmisusznaverBnuas
fanaden msiinmsnaauniFauanudiiaue
Fandaficnansodadaing Envoce CU 1d Sy
friinnullasiumuaulsad 1-12 aonfuilasiu
Amuanlsnratias INNUEIEITUFIIINIG
nnTanda d1inaundy waszdrdnnisunwng
njwaYIUAs tivawaniasumsdiiunulyidu
Jodadigelianmnsadniiumsianamheuiiams
16 wdadadunmemsdiiivnudelu

naansIuUsema

ParpUAMREIEMnadlsamnMsUsznay
dnuasdunadan §uins angihaounaddsann
mstsznauadnuazdunaden diinnuilasiu
muaulsail 1-12 antullosiumuaulsawadiag
AinNUNTITHFIINA dineWNY wasdninms
wNng AFUNNNIIUAT SIENNUNTITUGUEIND
THUEMNANNTEAU THNENUIASLETNFUM WIS
aednsUnAsesdhuviasdy matensu mhenudu
ffendos uazinennanniu Alvmsaiuayuuas
Tienuswiislumsdhseusumangns EnvOcec CU
wfedniiumsiaaaniiag Envoce CU anwn

<) ] v &
yozaunszaauiusdegels a Tanail
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