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Investigation of cases death from fermented Biogas at skim crepe rubber factory,

Phangla subdistrict, Sadoa district, Songkhla on August 13-16, 2019

Hataitip Juthong, B.P.H., M.P.A.
Sawanya Chantutanon, M.Sc.
Sunatta. Pomnuy, B.P.H

Jirawan Buachoei, B.P.H
Fitreeyah Salach, B.P.H

Office of Disease Prevention and Control Region 12 Songkhla

Abstract

The objective of this study was to describe the epidemiology and find measures to prevent injury and
death from confined space work. Data were collected using interview data such as death, injury data, gas measurement
results and survey environment. The results showed that five persons were affected at the skim crepe rubber factory.
Four persons died, and one person was injured. Caused by the construction of a waste water treatment system with a
sizeof 1.5 mx 1.5 m x 1.9 m (wide x length x depth). Gas measurement result at a depth of 30 centimeters from the
top of wastewater treatment pond. The results revealed that the gas contained 2 1% oxygen (within the normal range)
and 1 8 ppm hydrogen sulfide gas (H2 S) (the content was higher than the standard). Toxic gases such as carbon
monoxide, nitrogen dioxide and Nox were not detected. Moreover, Sulfuric acid (H2 SO4 ) was used for coagulating
latex. In conclusion, the cause of death may be due to methane, carbon dioxide, hydrogen sulfide and hydrogen gas
from wastewater treatment pond. Unconsciousness or death could result within minutes following exposure of 1000 -
2000 ppm hydrogen sulfide or 5,000 ppm carbon dioxide. Proceeded with the establishment Worker Rescuers and
persons involved That has a biogas digester, knowledge, and working procedures. Do not allow It was recommended
that people to go to the fermentation area.

Keywords: Death, Biogas, pond

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



4 = . 2 2] A

NIEFINIW (Biogas) NUI1YDI NIHN
a 49! ] a = J
NATUIINNTLUIUNITIRBAA1ITITOUNI I 11

1 9 9 1
annglilderniadronuaiGe 2ngu Ao

U a

HUANITENQUNANNTA (Acid forming bacteria) 1AY
HUANIGENQUMAANIN U (Methane producing
[ 4 a
bacteria) M3 101N 5znov ldremMsratsviia
1 1 3 [ = %)
daIvadlumatimu dszana 50-70% uagma
s s ' A A
asuou laoan lua Uszuna 20-50% a1unmas
3 )] 4 ] @ o
Wumady o 1y lalasnudalud uenTuidle
H ! o ad &
(NH,) uag 1911 (H,0) wenanil dsfidsluilou
8 9 15 lesaoniasu (Siloxane) W3 A1V (Scum)
A < Y o o
Wonuazaznowduay 119ATIoIINVUST VUMW
o 4
laTasiwudalda (H,S) g3 1% (10,000 part per
Y

A A %’ = 4
million (ppm)) TUnsAUNUUToUUN0AUSZNOY

v sFama (SO,) g4’

=

JUN 12 TN 2562 NYUIEVIATING
duinautlesnuniuquisan 12 asvar lasy
4 A J ) o
s1eun1e e iiinguszuiad ninau
[ [ 1T A9 A S A
A1 UYUIINIAAIVAINUAITeFIALA L
Yo ] a 1 o ¥ a T v
4185 DuaR DU nuLeWniudeanlteninie
= o S ) <3 o
FININ TIUIY 4 518 178N 3 918 VIRV
1918 41091 UNDALIAT IINIAAIVAIYN
Wiaelsaneru1an1s qludeninaaval U 4
1 d’ U ti' a = U
ur e tuiig - 16 Famian 2562 Hudse iy
A A g o W 1%
aeuamadousd duinauifesnuniugulse
N 12 avan dninuasaguIInIaaIval N
whigTigeuaundouniiy dninnuaisisagy
8UNOALIAT NOITLVIAINGT NOI15ADINNIT
UsznovoFwuazduadon nsuaUAY 1A

AUTUMTADUAINOTUTUIAZHIA NGNS

A Aaa 9 a @ a
AOFINNMTFNHUASHIUINT 0IAUNTIAA
o I S
madnyazmeInuneanaIuluouag
[y d
Jagiszasnvasmsasuaiulsn
1N HIA IR UOINITITOTIAUAZ NS
<
119191
2. 1M0ANYITZUIAINYUTINTTU UV
A Aaa <
MIAFIAUAZATUIARY
4 4
3fenIvIasTmsnuIzaylunis
U = = )
MuwuaIuAutazden UM deTIanazns
<
110191
ad =g
AEMsANY
= g’.} o a =
HUUABUNITA MU UNT TAeNITANH
FEUIAINIUTINTIUU LASNITANYIATY
A Y [ dy
AIWIAROUA
NISANHITZUIAINSUTINITTU U
Y Y
AUUUMTNNUVUADUAIY
= Y a Aaa
1. NUNIULASANBITYANTITIFINA 1Y
[ [ 1 1 a ds! 9 ] 9
ANEUEAING1INNATU 1A0819 15 Area e
Y A a A 9
oz 1519 visomanai lnuiha
= Y A Aa A
2. Anwdeyamaidedinvinuduilszia
a 4
Y93 15INYIVIATIVAIUATUNT 159Ne111A
malng Tsanenuiadzaas Isaneatha
4
%15
[ L= Y~ 4 a o
3. AUMHANUYTNOIANIIVIHITA VA
WITNNETA MADIAAIIANADANE LAY YatTne
AUNATITY 91U 10 AU
9 A A Y @ A Aaa
4. 370590902 NNYIVBINUNTT 8T I0

1% L4 { I J
Tagmsdunvalyananeglumenisol

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



[

v Y

MIANMTUNAADN A1IUATAIL
= 9 < o

1. Anwidoyanalduazdisieanin
v Y
Faradounaz T U UNITNINIUVOIA DY
Useneumsniname

v O a d' [ d'a

2. a579Mszaumanynaadelunina
Ma
WNamsaauaIU
1L.yoyainaly

A a I a
el uan ulsyneunisHaneed

a

e

o (2 [

NUATH A30g Iud1UaNIal BN asial 391
A maneanuasn HUiROus I 200
a0 %‘ = ° ] a v o
AN WUOUUTEIIUIU 21 UD LazUUDHNNN Y
FrmyuIalvg T1UIU1 UD 0gTTH I
) a a (94 = A o a
guduAITHaaN1sFIn W1l WA a

Y
aszue Wi ¥ luaoulsznouns Fuasuns
a ° 901
Nane1anuAITN Usznoudle 1191181911
@ @ = 4’ ) Y %’ v o  d Y
paununsatansn e Inihentunuilunou
g}/ 1Y) 4 d‘ v Y A o o 9 )
NATUATHIEeS INoAanoUe1INIuA21d a2l
v 1 A %’ A o so’ k)
91910 NUIALDIAUNDNN U1 19UAZA1ATA
Y] o A S A A v & '
uaa lldaumunundseesioialdidunnungu
o I'4 ?x’/ 4 I [
uaz ldaumumasnalod 1 ase iodalmiluury
A2 g v a 2
WFULDZLUNBAY 1 ua10D Tdensanunsw
ADUNINA
4 c’;’/ dy a ds!
Manisaasalmavuluaniy
1 X v [~ a a
UsznoumsurnaniladuiluIssanunanersan
' ) a v A 9 9
AINAI000 1aUnuIUTENaIndoumald
1 o %3 30‘
IdeanuuutazaIuaumIneadeszuuLhiai

HHUNYANALTY

= Yo 1 [y 9 1 [} gol =
o Taodsumusansuanuadntenninge
VUIANTIN 1.5 9T X 817 1.5 14T X an 1.9 (UAT
o 1 2 9 v d' =)
$1uau 3ve Guduluiui 31 nsngian2ses I
o 1 Y o dy ~ Y 9
AUNUTIUIU 6 AU Nouw1InI1u Tunun a0
FUNTPUTUANNYA0ANBUDA1TIY 1 ¥ 11
' 9 9 3 o Ay A v A
noasauauasamelu 8 Yu TastidrveausEng
A I
YSnwiduaunadonveslssnuiugniugu
A [ 1 = 9 = 9 Y %
WengrvsunuIUelsnss1ndaudelinduun
Y v A a
ud 1y Tu U 12 FIM1AY 2562 122113.00 U,
[ a 9 vq Y [
Guiname) gaauau ldItauausumu 2 au
[ [ 1 Y 1 v A 4
adlladeaeneiiluewnn 2 ileszasnislva

3 1 o (%
‘llfN‘LHL%EJﬁ]”Iﬂ‘U’E]ﬂQN (Covered Lagoon) 61131

] v 9
v A = U %

uf lvagfurenniis Angads MIMiuAuILED 2

q

[ v
=KX A

AUTUAUNIVINDINNAHATINAT WUAUIULAZ
y 1 1 o

Aaauauievuaaananiiveglulons 3 au

= A w2 yyY ' A
AUNY 1 AUFANae laas lenazvuaan

] a3

Tudo 52y 4 au auaudnaudeldsvuda
T5a1unud a1 13.15u0. wihnvealssanu'ld

Y 1 Y J a 1 o
ﬂi%ﬁ'lulﬁ]QWH'JEJQ’%W’t’]\iﬂﬂ'lﬁﬂ‘iWTiﬁ'Jugnﬂmﬁlﬂ

]
= Y

a A a PR o A (3
Ninesd Tuvagiminau I ldsonumneads
a < 2 1
AUNUNUATARIBAZVBIHANTUIIND 2 AU 121
= Y Y a =2 A a
13.28 u. Hudan ld@uniaundelinamquay
' A ad A~ =
FroMaoAUIUNNAAAN AN 2 AU Taodl
AUNUTVIMUNTN 1 ANeIEAY lmsuaziuaad
P 9Jq ¥ 9 =< v A o
adnlaldnsdguwerviasnidandrauaznay
9 9
uld flszaumans 41e'lasunsyieiunu

INLarNaIne 13aNeI1IAN1a 9

] '
= v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



Vv Y A A
2. YDUAKITTIN
o A Aa A I b
mmugmamm 4 ﬂmﬂuu,wmﬂﬂmwm

019 431 019 30 7 019 45 Tuazery 371 ilu

a a
9
]

winauneadeuesininde

4

HANITNHIALFUTATNANANYDIUNNG

2

A = [} dy 19
we'lneaun 1 01g 43 3 ueueguunuluiandd
o My a A A d o R A A
adgawas i'ld Tnauaismiiniaaderienluau
FWIAT 13.50 H.uazuIdalsaneIuIanana

A o Y Li’ A A o A
szoznamiadldameduauinaasa ad1anas
"y = 9 a
114 wdedesnni@uTsaneruianal 14.38 u.
usnsudiaeluddnda lTuwielaes livdy
Waloa'lddedremwnndravnadizwes lu'ld
Tanexremiels lufidealuihnuazayn Ueadng
A A 1 9 9 A A
an'liidea azay druileatedieiiaea 10
FF 52AUAW5 TNA2 EIVIMI pupils 4 mm fixed
Y I
NIA0IT19 MISTNY FrHUAUTN 26 U ABITN
] ia a [
951318 uwnd31i9Re Hemothorax hypoxia, toxin
P
eg H,S wan13sugas Nawtlouninsisniouay
A A %’ = < % < d’ 1 dy :)
nnaulude AnuieduaAun nunisangiioad
=) % 30}
VOUADANIINAIAGUT UK AL TUAIAD
] < A = g
naliu19 1duie WerAa1 WUVIAUNADADN
3 9 a ] A [
ndesusnauuyy luwunvuvidagyd neu
a2 Aaa Yo Y ~ Y a 1
@oFaa lasumsnduiniesnniau ldaieszuie
1 Y A < Y F) 9
Fovon lda0aan10s91n0n1 19918 A UNgA1Y
21NUADINA

= a
1391 14.004. G])'WEJ"I"VIEJﬂU'ﬂ 2914 30 il

'
(% o A =)

' dy 1YR nm Yy
weusguuNu liianad ad13was lula inda
a d v =& 1 A A o 1
15N e uANT N naziida
A o 1! FR ti’ A A
Tsaneanasaszeznamihdsldmeuauin
o A n vy = 9 a
anoand1dnas le wdedesgndulsanenia
[ EZA 19 (Z ]
na1 14.42 w. usnsudiheluianas lunelues

1" o Y9 9 19 o A
lliJEUEJ‘]J 17“\1ﬂ@ﬂulﬂellN“]f']ﬁl!’Iﬂﬂ’J'leU'Nsll'Nﬂﬁ']Gb'W%i

1118 lanesrem1elatloadavanluiiinen uay
! Y 9 S A == o
druleadiudie U809 50 FF TrAUAIY
Y
AR EIVIMI pupils 4 mm 99809914 M35nEN
1 dy A = = o A ] 9 4
FroWuAUTNW 21 v19 ad1@was lu'ld unng
21998 Hemothorax , hypoxia, toxin eg H,S NiN17

a

= A ' A A ¥ A
ugm uﬂmﬂaummwmﬂuazuﬂaummﬂ AN
< 3 A v X A o
LLUNA A NN Wummﬂqmamwmm’a@m&mm

a v A H ] 3 A A H
G]'lfl’ﬂﬁlf)iﬂaQﬁl!ﬂ\‘]ﬂﬁ'lﬂ@hliﬁ]'lﬁ IUUDIVYINA
A 3 b
HaaAvanNIINIYNIANUIY WUV IAUNADADN

< a o ] Aa 1
aﬂffaﬂmmmwm l11J°l/‘l‘]JLL“U“L!“U"IFW]?]‘]_I Nou

P

U Q

A Aa Yo Y= A Y a [
@edalasunisnanniesnnau laaeszuie
' Y A < Y v 9
¥9I0N 1ALAOAANIDIINDAVYIIFIY ATIINY
I a
AMz@oaluNIANNITVINEONTIIU T UNAATY
1AVIADINA
w1e lneaud 3 01g 453 Tuddnaa so
= 1 [ Y 91
I Aeuw Isaneu1asuudanInusunigiie
1 o o 301
anludetiiagddeiivusintetiiaiude
wii Bawesdiaed luidndadIwiinds
. G e e ¥
Tsaweruia 191523091 anaeldlutieriiiain
= = Y a
@ONIDIH0IRNAU T INGI1UID 1981 14.44 U,
v A A o a ' A A 5
UINSUNATIVAAIAANINTINNIBUNAUIN T U
Tiwyviauwan1us1anie EIVIMI pupils 410
AU 91982 2 mm T 35.6 C PR 126/ min RR
12/min BP 210/120 mmHg O, 98 % 16.33 . ld
no¥levielanay dano lsaneru1a HinsuN
Ts9amw 810 1a PR 102/ min RR 30/min BP
169/103mmHg min E2VTM4 pupils $1@tazv
9 daa o . . . .
U190% 2 mm HNWNYIUINYGas inhalation poisoning
AEFINIUN 17 AR 2562 17871 23.05U.
~ = =2 Y
1o Ineaud 4 019 371 w1dedog

AU TTINUIANAT 14.44 U, 1INTUNATIVTM

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



a ' A 5] '

Ana1us1anelinawmdu liwuuiauranu
9

5191018 E1VIMI pupils 5 mm fixed BE %283 U

augnuaz lanesemela adriawes li'ld

14 [ da YA
3. m@)gammumymﬂugmw

A YA Yo v ¥ J1 A9
VI@JQ“D’Wllﬂﬁ‘ULL%QVIWQIVI??’[WVI’JT?JEJ‘H?J@
Y a
adnnlssnunraninoutazeanuasn fug
= = o = Y 2 A a
FWUITUIU 3 NY llﬂllﬂﬂﬂﬂlﬂﬂ!ﬁﬁ]!'la"l 14.00U
¥
wugnuaaauuiuusnuthntesuiu 2 aunag
) - EOI o a L}
°luuawnmz?mmmu 2 AU nUATH 1 AU t!ﬁ%uliJ
v
vuadd 1 au hensuadelsane1uian

J o 1 Y1 A ﬁ = o 1
igﬁ'ﬂxﬂﬂﬁxﬂﬂ%ﬂﬂﬂu UFNADDALIAUIN

ad U A a YA
IBEMIT IR VD INNGTN
duszaumgaun s laaclUsromae
(Y] A (% g Y Aag
Tagn1s IsgdonzyainedInuidovesfnuaaall
Y Y A ya = A " a ) A
HimihiginassfurenoguInuMUUULTIWY

L]

] o 3 { .
vownuude varznaely1daIy Non-rebreathing

= Y (BN} Y A A
mask ‘I/lﬁJQGD'“WUI,JJNWHﬂ"I'iE)‘]J'iiJﬂﬁQG]SWGluVIﬁQWHVI
@ (= 4 [ o 1
aummmmz”luuqﬂﬂimﬂmﬂuaummmu

yanadmsumsaanlugoiunsueina

4. YoyamInsnIaszAuMaiY
HaNsAsINIAnNUTNTUYe loszmey
2] A A o oA a
Mestazasall e Tui 13 §9riau 2562 A
10.30 — 11.00.4. A281AT04 Testo 350 NTLAVANY
= a 1 A a =N
an 30 ruAmAs 3nnteinamea wulne
a = 1 4 a3 2]
PONTIIU 21 % (Fog lunusing)’ nagme
a o s
Hydrogen sulfide (H,S) (R@¢ 18 ppm. tazdanes
o Y U A
lavonlea (S0,) 4 ppm. FegeanuIATFIUN
OSHA (Occupational Safety and Health
.. . o 9 Y 122 v AA
Administration ) s’y nazda ludaszaunisy
19UAT19 (Immediately dangerous to life or health:
d' d' ] [ a
IDLH) 71 100 ppm. Tuvaziasin linumesuany

aulaun Carbon monoxide, Nitrogen dioxide LUaE

NOxX AUAIAIT1N 1

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



NANIINIIVIATLAUMBINY

Ms19h 1 saaswansnsiadaszaumnasiuiy 2 galadldinses Testo 350 Jufl 13 Favan 2562

= SAa 4
WITTULADINIUATISH

0732999
%02 CO (ppm) | NO, NO, SO, H,S(ppm)
(ppm) (ppm) (ppm)

Lyaifiaue (evniude ) 21 Ty Ty Ty Tuwy |18
2 usnahnudquaszu | 21 Tajwy 4 4 4 Tajwy
tiafde

TWA - 25 1 - 2 10
OSHA | gTEL - - - - 5 15

WK * U1NTT1UIIN OSHA (Occupational Safety and Health Administration)

Gasmet DX 4000 JU% 13 A94M1AN 2562 WUNNA1T0UNT 6521118418 (VOCs) Formaldehyde Acetic acid
Formic acid O -Cresol n-propylbenzene Acetic acid anhydride Acetonitrile Acetyl choride Aniline Ethanolamine

Nitrolbenzenel,1,2-trighoroethang Chlorobenzenel,2 dichlorobenzene €1 1MaNdasanesi OSHA Aivua

13

NsesInmstlesnuaiugulsn ans.2 wug lan: 1

] '
I3 v A

N7 IUVUN

2 NHENIAY - TIMNAN 2563

: TWA (Time-Weighted Average) 131N1nMsduRAINA0AA0ATZEZI21NTINNU 8 52 119

: STEL (Short term Exposure Limit) Usmnamsdunagegaluszoznaidus 15 wii luinu 4 aseae

Y] a A o 1 o 9 a o d'
HANITATINIANITOUNTYTLLH Y (VOCs ) 1MUY 2 0 Taaly Tedlar HasAUATIZH 1AUIAT B




H o a d (] 3 ¢ '
M3 2 WaNINTINTAAIIOUNIAITMBdY (VOCs )3 14U 2 9alaald Tedlar nazdnsiziilagnos

Gasmet DX 40007171 13 Gaman 2562 mgdiaeiinnmslfiaanunveriniiaavesuism

=S

WaneIaNNIATN
e Yo AT ( ppm) AANuanany,0SHA
(ppm)
ANANE mhaudaua TWA STEL
ssuuthide
1 Carbon dioxide 0.03 0.01 5,000 30,000
2 | Hydrogen fluoride 0.01 Tsiny 0.3 2
3 Ethylene 6.22 0.31 - -
4 Propane 40.82 9.99 1,000 -
5 Formaldehyde 4.92 1.53 0.75 2
6 Acetic acid 23.09 1.51 10 15
7 Benzene 31.96 14.19 1 5
8 Butyric acid 66.63 16.44 - -
9 Ethylbenzene 0.41 7.02 - -
10 Formic acid 5.34 10.17 5 10
11 O Cresol 92.96 59.73 5 -
12 p-Xylene 54.64 1.45 100 150
13 n-propylbenzene 12.96 2.54 - -
14 Styrene 19.89 20.81 50 -
15 Butyl acetate 2.69 1.55 200 -
16 2-Ethoxyethyl acetate 3.12 2.73 5 -
17 Acetic acid anhydride 1.33 Taiww - -
18 Glycerol 2.93 11.01 - -
19 Isopropyl amine 38.87 34.41 5 10
20 Acetonitrile 123.65 413.19 40 60
21 Acetyl choride 37.55 20.49 - -
22 Aniline 173.71 128.41 2 -

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563




4 :
13190 2 (AD)

ALY Y13 AMANUANTY ( ppm) MnNulaonss,0OSHA
(ppm)
NALHY fivhaudgua TWA STEL
synniudo
23 Ethanolamine 3.25 1.43 3 6
24 Nitrobenzene 2.72 1.81 1 -
25 1,1,2-trighoroethang 1.39 9.17 - -
26 Chlorobenzene 81.65 65.55 10 -
27 1,2 dichlorobenzenes 1.39 9.17 - -
Yoyaaouilsznoums Fafiarnududumiisurieninniinin

I A a a
Wuaaiwlsgneumsnnaneaany
= % = -] v %)I =
AW UWAAIU 200 AU UszvuiniauuTeuny
1 1 1 1 o - SOI
teaguauialvg 1 Ue uazlueiniadudenyy
1 % a a 9O’
Aatwau 21 ve Jagaulumndaneiinean
A A 4 ¥ [ o < Y 1
dauazaisniie 191193 un il unou 1wy

wonTuiile nsagayan

andsema
= = =) ]
NNAMTADVAIUATAMTITEFININUD

v o

UUNNIBFININIUT59UNARe 1A NTUIATN

FUT AN USNHAULNITNINUVITOINIADUATY

1 ~ o Y ) Yo
WU1eAIN anmeImane1i ligndielasy
(Y] 1 é " [ 1 dyﬁ =
FUATIBNANNZ N8 e faae TUliADY
29NTIAUAINIT08aL 19.5 WToNINNIS A

[ 'Q
23.5 Taef31u1as wSolms 1o vSoazonanaa lu
A A NY a ' vy 9 ¥
nyosziiald tnudesay 10 voIIANUUIUTY
:: = 1 a d‘ a A
st saluaazyialueimeaneisna mvse

seiiald (lower flammable limit ¥ 50 lower

explosive limit) W30 HAuNdaluSoszida’la

'
A

wuduTuigavesunae lusoszila lauaas
¥ A (minimum explosible concentration) YEOLR
AN NTUYRIEITIATIIAAY FHANULIATFIUN
MUUAAIINYNTZNTNIIAWMINHUANIATTIY
Tun13u5115 9an15 waza Ui uUNITAIUAIY
Yasanes o13r0unisnazan1nulInaouluns
o td' [ A v A d’ d'
MaOuneINUAIsAlouUaTIense dnnzoulan
d o o A Aa A a a
210 UBUATIIADTNNYHIDTIA ATUNOTUA
UTTNANNUA AINNHNTENT NI AIHUA
wasg I lumIuins sams uazaniunsau
1% = @ Y
uaNulaeanse 130Uy uazdnwuIaaey lu
AMTHNIUNIINVNBUOINIA W.A.2562° 91N
= t4 <] A Aa
MIANEIADIUNTAUNITUIARUALITOTIAIN
1 Y
M5 TUNOVDINIA ASUA W.H.2546 IUD
1 a <
W.A.2547 WU nsAamanissiuiadunay
= a A o d‘ L3 ?x‘l )
@eFIn1nn13aulundue1na 14 59 1
o ya Aaa I d a g
UINGITeFIN 45 319 1Wwmgnisainavyuluy

9

Iiﬂﬂﬂl@@ﬁ”ﬁ’iﬂiiﬂ 10 A59 UON 15991 4 AT

ewe

[ ]
[ =

4 A Yy Aa A
MANTUNNHITIFTIANINNG A (7978) ADNIT

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



10

A Aa a v '
WeFInveaauauluIsadd1n v.vouuny
~ =< °
W.¢.2547 9InmMInauunieas llianuazen
Y 9 {
lunqunsziedn Alinwan 3.5 was invgu
14190.5 — 1 WATUAZIFEFIAINNITVIADINA
[ 1 a 9 9
wiele (a5197an100nFan Aungu183.0 % uaz
J 4 4 ]
asuoulavonlad 10.1%)" Huag 521114
= 1A 4 <
W.A.2546 IUDI WA.2560 WUNTHANMIHULIADY
= aS A o d' U ng
HaztdeFIn1nnIi1ulundue1nId 17 Asa
= < Z’_, 2 o ;d aa
VAR UNIAY 70 519 Tuswuiidedia ss 510

A a

o U <
@ﬂﬁ?ﬂ?ﬂﬁ']ﬂ%@ﬂﬁg 79.92 Lﬂumsﬂmﬁmmﬂﬂmﬂ

v e

24 = d g =
MFTFININ 4 A5I 15991 5 ATY 159T8U171AT9
) 90’ g’/ ) 3’/ 1 g
U1y 2 AT YAUdUIATA 1 AT Tuyeun

a 1 g}/ 9 ] g’/
VsnuIul 1 aseadlddrede 1 ase laTa
9 [ 5 = a Aaa J
11 1na 2 A543 W.f.2562 UMsd@erInnIsu

E4
2 (4 (4 -

RYIFNITIANIANNG TIUIU 3AU° uagns

Q

= A

FeFInanGelszusninma lalasaudalian

U

Y 3 A

[ a o o <
Nwmgmmﬁa%mmaul ﬂulm$vl@9]"iﬂﬂ'mﬁlﬂ 7

7 @ [ QA Aa o Yo
AU LASWWIATAALTYFINVIUIU 5 auuaz 145y

<} o
VIAULIVITUIU 2 au’

Y
aa 2

= 1 Y 2
HANISANEINUI JIF8TIANT 4 AU
A Aaa 1 o 1 A AaAa
@eFINTTrIeaalsaneruia 3 au eIl
T5anenu1anaasnEIa0 6 1 1 au 1dSusuase
< 9 a 4]
BNY0Y 1AUTUNADINNAIINDIY la]las
4 J o a { o y
wuga llavinnsagusnnldlumswaunuii
o Y Y] ] I 9 ] v O
#1931 1 e199unuiuney tazaInUsnInNw
= A a A Y I (%
¥ luTsenunwaame 5 unasanunauny
a % (4 { [ Y]
Tumswaanszualidh Fatranldandoniin
= A 1 a A J 9 d'
¥ e Msdesaatsasounsemeldaniizi
a [
Usirnineendiou Usenoudie Mesiimu (CH,)
[ 4 o
152319 50-70% uagmyarsuou laoon laa
[ 4 I~ [ a
(CO,) Yszum 30-50% drumaoiunwsiia

ou ey laTawu (1) lalasoudalid (1,50,)

Y
TuTasiou (N,) wazlovi Ma'laTaswudalia

D)

A [} [ ] I 9 A 9 [ |
ﬁi@ﬂ'l"]fhlélll,u'l L‘]J‘Llﬂ'lc]ﬁ/]iJﬂ uﬂmﬂ'lmm wuin
9

©Q

Yo a A o 1
]‘lﬂiﬂﬂ'l‘;]f%u@ﬁﬁﬁgﬂﬂﬂq'llll HUYUNINNIT 1,000

2

o q ¥ a o a A @ o A
ppm 291 1 vuaad lunud Wesanmaaiiiag

@ o a a <
Tddauaenissusendnuvesd TuTnadulumia

Y
o Y ] a 1 1
weauad Ml lutieendnuld@esdaiue o
1 = a % a d'

Y093 19n18 19w lanata waznuaaaluige

% S o d' % ] [
Fainnunsaiiaulundueinie wu lala 69

R

Y L]

I [ % 4
wirn vean 1Wudu mwlelasudalvd (1,9)
= N ' A o9 ' <
Nguauiaminnnomaazauluia’ odrelsn
o v O o A
AUNANITNTIVIATZAUNY laTasauda luan
a 1 1 I Y =\ o ~
NAMAGINNAMIAITIANTosNTEALINGI 18
ppm FIU1A 3 314 TWA (Time weight average)
A o 9)d' 1 :: 1 A
A rualdn 10 ppm. 1A§IA10 31 IDLH A 100
a o A 9 Y] =y [
ppm. 81985 V1891A NN Tdasa3atSuanes
I I o A @ a (7]
Wudunauname 170 Jsuianiwseivrzan
uuawd) auamadeFinanaung oun
I Y o 1 1 wa o
p1duli1a dredruru giidmguInnsiieu
1 I~ 1 Y [
wu Tld%en uasinnisasradugas liny
509308909R M1 111l uaz Tiwuame Tiihusna
S Y 1 (%3 %I =
UU MIAIFINNNMTINUN IUUTNUUDNNU T
a A A A A ~ < 9 Y
vinunamaidTnasudnies Tuviuay
"W Y [] Ya g 1 Y o
wyn I ldegmelarni saununamssugasves
d o a ]
UUNIF UL B FIUNITA1891INNITVIA0INA T3]

A A ad &8 a =
LLWﬂﬂWﬂu@ﬂﬂiﬂﬁ@Qi@ﬂWﬂﬂﬂ@ﬂu i]\‘lﬂﬂﬂ\ifﬁ!fl’iﬁ]

vy g

@ Y Y C4 Ao
NNATIVNAUUDYAI IMANITUATNUNANHUL
[

= o o

AR1BATINUINANITBINITIHETIAINA1BTININ

¢ X o o A
QV\ITE?JL@ENQ’ﬂiiNTT’Jﬂi”IGD'ui W.f.2549

=4
e O

A ga A

UIEewI0 5 319 W.A.2555 D830 5 910 1ag

Y

WHIANNGIN.A.2562 TIUIU 3 518

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



ﬁ‘éﬂﬂﬁﬂTﬁﬁﬂ‘Uﬁ?H

L4

IHENITUA

a

é]d 9 o
Qullﬁjﬂigﬁﬂlfﬂﬂﬂ']uju

afee

A Aaa Yo o ] 9
S5AU LAYBIN 4 AU Ulﬂﬁ'ﬂ@u@]ﬁ'lﬂlaﬂuaﬂ 1aAU

@eFINTEMINAI TNV 3 AN TANIAIN
Tsanenuianaz@esInnaianlssaumieg 6
a ] o gol a
1Ay g ludewnunde 159 unane1dn
a [l A <3 A
SATH JUNVVIAUNANTONITUIAR VDY 9
HAN1TA329IATEAUNY luiNamMandIaInna
d o { a Y
WANITAUTUNLS AINIAN 2562 WUNIE
Jd Jd &Y :; 1 1
mivoulasenlad Al lvdininaunasgiu
[ @ J [ 1
pazma laTasuda ldaganiaiuiasgius
[ a 1% a J
ppm tazAMsoonFauluszaulnd unnoayy
A AaAa d' [
AUNAVDINIITIFIAUOIINVIADINIALLAL 1%
a I § a
iy Taolanuiluldldanaumanisdeine1n
[ [ v ] @
P1AMITUTUNANIFEININIINUDHIN
VorauDIUY
1. aoulszneuns
o A 4 A
1.1 4MSaoa1sANUIAeIasN1ToUI NI
Y] a Y &Y = 1
aviaeansluniswaauazlens¥ininun
Y (a wa YA A o a 9 Y 9
AURUROL nazdnnmauneIves Tvanuinig
[ (% 9J Aa oA d' Y o =1
Hosiuda dedfiainernunisiiu Juasns
Waau li1ddn lumeades lUusnavenin
v ' ' ) ) 1q Y YA 1
1.2 doumiesoutonin doanululdgn
= 9 9 a ] v o
et 191 luSnateniinmey
a g}/ A d‘ w a ]
1.3 anaathafioumonulasansusnmiio

@ @ Y 9

oA Y
NUN LFUNDUDINIADUATIYV VLU ﬂ"lﬂ‘l’iﬁJﬂﬂUl‘V\l

=~

MNAUYNT

a E]

(% ~

C4 v W 1
1.4 vamsougilnsaitfoanuduasedaiuynaa
o [ Y 1a oA A 4 d' [
dmiudlginau wieginsalimeninuilasans
U i ntsnenes wiuanseudinetleenu
Tuwduazaem wuaniisns galiesnsidesnn

3 = Y o a oA
HILATHITIAY imeHJ‘,‘V]EJN ‘LAﬂ‘H’JﬂL“IJHiJE]

11

Y 1

F0IN1TANNUFIOHAD TONN 0UITUTAT DA
Hne Tmedwmsurnaulunia
a & YA ¥ A
1.5 aaasszuyTagdninnuinanuder sy
y
uaz 199Unsain ldmasgiu
1.6 nIUATINADUQUATLUUHAAN 1IN D
o o
A3 IUMHS
2. IMFUIaSIUaNIal
s (% (% dd‘ =
2.1 HunuaNuilasanssessuniaineladl

) A

Y
QUGILTWI'D'WEILLi\‘]‘I’]fJﬁ]LﬂWIde

q

=

o [ a 4
2.2 figdnsaidosnumaclviuazginsal
AUINAY
3. @1UNIUNAINIUIIHIAAIVD1 d1UNIIU
RAAIMNTIVIINIAAIVAY FITNAUAIFTITUGY
PWHIAFIUA

Y Y Y o k)

3.1 9zAodouIuINANNINULIveIa Y
Usznounsuaziugdniseos AFmslfuaanu
1 (v} 1 d‘ %
p8191aansry mMseusuEeInulaoanslu
A1FINUAVTDIUNDUDINIA N1TDUITUITOINT

1 A 9 [ d‘ %
Fromaspiszauns luaaunsueine
[ Yy L4 v W 1 -
3.2 daldigUnsaitfesnusunsiediuyanai
I AL
Tynuazdeiinalumsasuaiulse
' 9 [ I d‘ a
1. li'ldasaviagainmeimaiuiiname
o Inumslasundasanmuiadonluinma
wa la
1 = =) d' 1
2. ldawsoszyaungmadediafiuu
(% 9 4’ 1 Y o 1 d’ Y 1
o laiieanin lulahmsirwioFugasodia

=
aclayn

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



12

fnAnssuilszmea
YoVOUAM.UIWUNNGRAUNA ToannTH
Y o ) @ o ~
ge1ulemsdninaudesnuniuqulsain 12
TINTAAIVA1 AN SRRT a1 AU I51TU GV
IMIATIVA1 NY SRRT d 110N TI5 1T GV
° Yy 9 A a 7
BUNOAZIAT WU 1SN AIVAIUATUNS
Tsanerviaviialvg Tsaweruiaaszian
14 a
19NE1991994
1. N3N TIURAANNITTY. NTLNTN
1A a A d‘ 1Y
gaaMNIsu.Alem sl IanuneInUMg
PONULY NITHAN NMIAIUANAUMNLALIT
[ o [
T¥ MBI N(Biogas)d 5y 159911
a s Y =2 A
QATINNTIN.[OUNDTITIA 1.2562 [1U1DUD 15

Famau. 2562]. 109 1dan:

https://www.diw.go.th/km/safety/pdf/biogas_2.p

df
2. N3N 15URAAIHNITTN. NTENT N
gaernssu.vanlfiaemstesnuuaiy
d' a d’ o [}
(naTulagmsnann azo1n) 9115y
Y
QATMNTTUTIOENU PAFINNTTUUIBNTU
QAEIMANTINONUIINIATIZIU 1OaT 81520
Y A s Y =2 A
AUBBU. 2544 [BUIADTITA 1.2562 [1ND41HD
a Y =K vy .
15 A3IMIAY. 2562]. 1o lann: http://php.diw.
go.th/ctu/files/pdf/codeofpractice_rubber th.pdf
3. NIENTIUINNY, AYATLNTNMAUANATTIY
TuMsITMT 993 tazaiumMIMUAIY
Yasadze1Freunis uay anmwindenlums
o A v Ao a J <
MNUNEINUNOVDIMA W.A.2562[0UIRBTIHA

1.2562 [0 91310 15 FIN1AY. 2562]. 19199 181

AN http://122.155.89.37/index.php?option=

com_content&view=article&id=1930%3A-m-

ms&catid=1%3 Anews-thai&Itemid=201.

@ J Y. o
Tsawervrathduusis AugrwmauIadiua

Y 4 =

AADILNE  NUAFNDIAMTUSHITAIUA LAY

U

I a

ME5A YauTRTNNAUNATITY WITAMATYIA
Yy Aa 9 Y a Y g A
YIATETIN Jilszaume JUImistazmig
Tseau dninnugaavnssusaniagevar 1ld
9 Y 1 A o a
doyauazliaiiusivielunisdnuiunisg

y 2
aovaulsalunsell

a a Y o W =S 1%
4. aansH nana1e d1inma lu lagauilasant
(4 a2 Aa o
ADIUMIAMIFeT Az NIATMIT AU
ouUATIe 1MUY luaaIuNo UM
N ¢ I YR A N
[BUIND5IA].2562 [1N1DUND 15 AINIAY.
9 =X 9
2562]. 19104 1d010:

http://php.diw.go.th/safety/wp-

content/uploads/2014/05/Confined.pdf

5. aojuduasuavlasnny 213011 Lag
o 4
anmuadenlumsihnan. aaumsaims
[@EFIUALIIATNTTDINUBUATIBIINANT
o A o a =
M lunouena [DuMoI Il 1.2562
[ndaudie 15 damaw. 2562]. 19194 18910:
https://www.tosh.or.th/index.php/blog/item/473-
2019-02- 06-07-31-58.
v A 4 ~ 1] A Aaa 2]
6. MNBNNG N0, NIAUAIToNITOBININN1Y
Fmmludenin dwanaselvy dunoaza
NUA JINIANNGI 2562; (BAT1IU)
7. FIWIA SUNTNA DL AIgUIA urazyii,
FIBNUMTADUAIUMTITOTIAV09GNITD
o o [ <
Useud auweaamsaeniular 3andagune.

2550:(09d1U1)

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



13

8. 10WD5 lyoudnaNena S18UMTAOUAIU
=) A a AaAAa o A (% (%
N3IgNII01sENUTEYIN SuNDIDY 391 IR
aga 2550 (OATUUI)
[ [ [ d  w

9. ATUWAUINAINUNAUNULALDUT NHNAIU

N5ENTNNAWUL. ANudasanslumskan
Y o (2 =y o o

HazmMa lFNanUMaFINN aulTui;e
o a s 9 2 A
FUNAY 2557.[BUNDTIUA 1.2562  [191D311I0
15 FaraY. 2562]. 110418910
http://energysafety.ete.eng.cmu.ac.th/media/2557

/manual/Biogas%20Safety.pdf

] '
I3 v A

NsesInmstlesnuaiugulsn ans.2 Wwg lan: U0 7 21700 2 wgumay - Fanaw 2563



o A @ o oo a wva ] a
hdsilanuduiusiumsiaauduasuguaindgeergvosyamnsasisagyly

Bangnnaduasuguninaiva 3aniag e

o fa £ Y
ANATNG VLN W.U.

9 1 [ (% Y
Tsanennathnuamuaiures 33%iag luie

YNAAYD
Y

aAauv Aa g’/ddw s A = v Aa [ -4 a wa
ﬂWﬁ’J%fJL‘FQW'i3ﬂ!‘Lﬂﬂiﬂuu’lﬂq‘]JigﬁﬂﬂLWfJﬁﬂ‘HWﬂ%*ﬂ8ﬂuﬂ31uﬁuwuﬁﬂﬂﬂ1ﬁﬂgﬂﬁﬂu

duasugunndgeerguesyaansmisisagululsawenaduaiuguamdia saniag Tuiie nguaiod1s

q q

a o

' o 1 @ ] ' <}
ﬁﬂ uﬂa1ﬂ3ﬁ’]‘ﬁWﬁﬂ!qsllcluiﬁ\iwﬂTUWaﬁﬂLﬁﬁquﬂWWﬂTﬂa IUIU 100 AU NNITFUAIDYWHULNY INU

k) a

a 4 a a ana o a £ [ o 4
i?Uﬁ?N%@Eﬁﬁ?ﬂL!UUﬁ@UﬂWﬂJ Ll,a3'JLﬂiWﬁ“HEﬁIfJiJaﬂ?ﬂﬁﬂﬂl‘lﬂ\iWiiﬂ!UW goadulseansandunusuuy

U

o == S 9 = 4 Ao 1 ] a [ ~ 9
woon ludGea , a1 waz ailesuuy wan15398 WU NSNeINT IUMSUTMITOUdUESUgUA N FI0Y
NIZVIUMIVIMITNUd U UgunINdgeolg uazmsduanududiuguamdgeeigedluszauga uaz
o 1 a [ v 7 [ c', [ Aa oA 1 ~
SrunsHnevsunuduasugunndgeetglianuduiusnuanszauduniumsdfianuduasy

FUANAGI01Y 081 T1TadAYNINADA (r = 0.262, p-value = 0.008) NTNINS TUMTVTHITNUAUATUFUNIN

Q u Y

9 =) o Y4 A v o w Aa

AgeonglinnudunusnuinszaudmnumsUiaaududiugunmdgeeny odresliiodiyniedda (=

Q

o w [ A o o J [ o w a wa
0.374, p-value < 0.001) @%Huﬂ’laQﬂul,!a3@9{']1!’3ﬁﬁ]Qﬂﬂiﬂ!Nﬂ'J'uJﬁiJWUﬁﬂ'Nﬂ'Jﬂﬁg@‘Uﬁ’lﬂ‘ﬂﬂ’lﬁﬂgﬂﬁ\ﬂu

1 = v a

dudasuguninggeeig g 19iifed1Ayn19ana (r=0.373,0.340 A1UE 16U, p-value < 0.001) 1A AU

wilszinadianuduiusneuinsgaudnnnfumsdfinauduasugunimdgeeig edeiitodidynig
aa = U = [ 4

AR (r = 0.254, p-value = 0.011) 1Az NTZVIUMITUIMTOUAUTTUGUANGGIorglianudunusnisuinlu

szavilunannumsluiacududiuguangdgeeig ognliied1nyn1eana (r=0.522, p-value < 0.001)

iﬁ%uﬂﬁ’JNLLWLl ﬁ?“ﬂ?i%ﬂ@\‘]ﬁ’ﬂi ﬁjiuﬂﬁ’t’ﬁl‘!’wﬂﬁ ﬁ'mmiﬂszmmm u,azﬁ’mmiiwamﬂmmﬁuﬁ’uﬁ

o [

navanlusgaumiumsdfianuduasuguninggeelg egniived1ayneana (r=0.436, 0.475, 0.424,

o

0.402, 0.459 AUAIAY, p-value < 0.001)

A

Mdnn : madfuaay, dudiuguan, dgeiy

NsesInmstlesiuaiugulsn aas.2 wuglan: U7 7 MmN 2 ngunaw - Famaw 2563



15

Factors associated with practicing of elderly health promoting among health personal

at Sub-district Health Promoting Hospital, Sukhothai Province

Saksit Bokaew M.D.

Bandanlanhoi Hospital, Sukhothai Province

Abstract

The purpose of this descriptive research was to study factors related to the elderly health promotion practice
of public health personnel in Sub-district Health Promotion Hospital, Sukhothai Province. Research sample was
100 public health personnel in the Sub-district Health Promotion Hospital who were selected by a simple random
sampling technique. The data was analyzed by using descriptive statistics, Point biserial correlation coefficient, Eta
correlation coefficient, and Spearman rank correlation coefficient. Research results revealed that the resources for
the elderly health promotion administration, elderly health promotion administration process, and the practice of
promoting the health of the elderly were at a high level. The number of elderly health promotion training were has
a very low level of positive correlation with the health promotion operation of the elderly. Statistical significance
(r=0.262, p-value = 0.008). Elderly health promotion administration process was statistically significant at
positively correlation to the elderly health promotion practices (r = 0.522, p-value <0.001). Apart from elderly
health promotion administration process, planning, organization, director, coordination, and reporting had
statistically significant at low positive correlation to the elderly health promotion practice (r = 0.436, 0.475, 0.424,

0.402, 0.459, respectively, p-value < 0.001)

Key words: Performance, Health promotion, Elderly
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The effectiveness of oral health care program among the elderly

Case study: Namom District, Songkhla Province

Suknisa Inkaew DDS.

Namom Hospital, Songkhla Province

Abstract

This quasi experimental research aims to study the effectiveness of program in promoting the
elderly oral health care. The sampled population was older people in Namom district, Songkhla, Thailand.
The sample size calculates by G*Power program. 27 older people were then sampled. 10% of the sampled group
was added for any risk of possible loss. Eventually, 3 0older people were sampled for each of the two groups.
The experimental group covered the older people who received the program of the oral care while the control group
did not receive it. The sampling was randomized from the older people’s dental checkup. The data collection tool
was a survey questionnaire involving knowledge and the people’s behavior of oral care, the Plaque Index, The
home visiting from. The data were analyzed by using the descriptive statistics. The statistical tests which were
used covered T-test. The research showed that

1.The older people in the experimental group who had received the program for the oral health
care gained better knowledge and behavior and Plaque Index was less than the control group (P<.05.)

2. The older people in the experimental group were significantly in the mean scores of knowledge,
behaviors of oral health care behaviors, and differences in the average Plaque Index better than control group
(P<.05.)

This research pointed out that the program for the oral health care was very effective in caring the
older people. The program was to enhance knowledge and the older people’s appropriate behavior in caring their
oral health.

Keywords: The effectiveness, The program for oral health care, The elderly, Knowledge, Behavior
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Effect of Caregivers Participation Program in Taking Medication Chronically to Control the

Behaviors of Taking Medication Chronically Among Older Adults in Phetchabun Province

Suthep Wanna, M.P.H.'

Kunjira Samseemoung, M.PH.
Thorrung Bouttongcome, B.Pharm.”
Nongluck Charoenpiboonlab, BN.S.

1. Mueang Phetchabun District Public Health Office, 2. Phetchabun Hospital

Abstract

The purpose of this quasi-experimental research was to examine the effect of a caregiver
participation program in directed chronic disease medication on the medication behavior among older adults in
Phetchabun Province. The 60 participants have selected by simple sampling. Thirty participants in the
experimental group participated in the caregiver participation program in directed chronic disease medication,
while the other 30 participants in the control group received normal care. The instruments used were; a personal
information questionnaire, a medication behaviors assessment form, a poster for a program for family
participation in directed medication and a “Take Medication” calendar. The duration of the research was 6 weeks.
The data was analyzed using descriptive statistics and t-test.

The results are the mean score of the experimental group after getting a caregiver participation
program in directed medication is higher than before getting a caregiver participation program in directed
medication with a significant statistical increase at the level 01. The mean score of the medication behavior score

from the experimental group that received a caregiver participation program in directed chronic disease

Keywords: caregiver participation program, behaviors of taking medication, among older adults with chronic

disease
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The Management Model of the Elderly Long-term Health Care

in Mueang District, Phetchabun Province.

Dilok Onla Master of Arts Program in Social Development (M.A.)

Mueang Phetchabun District Public Health Office

Abstract

The study on the management model of the elderly long-term health care in Mueang District,
Phetchabun Province designed mix method by collecting both quantitative and qualitative data. The purposed was
to study long-term health care administration model for the elderly administrative factors on the operation of long-
term health care for dependent elderly in Mueang District, Phetchabun Province. The long-term elderly care
committee of 5 sub-districts in Mueang District, Phetchabun Province were selected by simple randomization using
unattended draw methods. Tools were created as quantitative questionnaire, structure interview and focus group
discussion guideline. The quantitative data was analyzed by descriptive statistics as Percentage, Frequency, Mean,
Median, Minimum and Maximum and qualitative data was analyzed by Tri-angular methods. The result found that
executive program was needed to develop for empower the operation driving. The curriculum should be developed
continuously in accordance with the operators. There should be the operation sufficient supply to create morale and
efficacy.

Key words: Management, Long-term health care
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