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Abstract

This research and development study aimed to develop a risk assessment form for post-general anesthesia
respiratory complications (P-GARCs). A total of 322 patients were selected for the study using a consecutive
purposive sampling method. The study was carried out in three phases including 1) assessment form development,
2) assessment form accuracy evaluation and 3) implementation of assessment form in clinical practice. Descriptive
statistics were used to summarize data and Cox proportional hazard regression was used to identify P-GARCs
risk factors. Receiver operating characteristic (ROC) curve was used to illustrate diagnostic ability of the form.

Results revealed that the P-GARCs risk assessment form (PRAF) consisted of 11 items with a total score of
30 points. PRAF assesses P-GARCs risk in 2 categories; 1) patient factors including age, sex, anesthetic health
status, underlying respiratory diseases, oxygen saturation level, and smoking status and (2) healthcare factors
including operation site, types of operation, duration of intubation, and number of intubations. PRAF had a content
validity index of 0.87 and inter-rater reliability of 0.81. In assessing P-GARCs risk, at the cut-off of 13 points PRAF
had a sensitivity of 96.9%, specificity of 85.2%, and the area under curve (AUC) of 0.73 (95%CI 0.64-0.82, p < .001).
Results indicated that PRAF is effective in assessing the risk for P-GARCs and can be used to screen at-risk

patients and plan for proper management to prevent P-GARCs after the operation.
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nexposure
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2. %Lmﬁmqﬂimdﬁ Tuaan wazAnetholums
19038 wazsaauBusuinhINITBNNHsWIe
Hunulazwousysy

3. mmmamamm']mamlnmsm@] P-GARCs
Taglfuunyssifin PRAF @il

3.1 N'ﬂw‘n"lm Jun1InanuIgNINIGa
(Elective operation) mmiﬂsymumﬂwﬂaumm 1 7%
Usznauds 2 sau saudl 1 mamm"l,ﬂmaawﬂfm leun
IRV g au‘nﬂnmumms ';ummms
NG n’mmaykﬂ ’ﬁumnns‘smua’amianl,l,uum
$19my §andt 2 TadnenufihofuuaznIguanm
laun 018 WA EDULFINWNMIEY D diuaniy
Iiﬂﬂi%‘i']ﬁui“uumaLﬁumﬂh szeuaandlauluiian
ﬂiwmmia‘uum FLAUIDBINTHIAG Uszlnnwasns
fde serzalavistiomiele ezt wmeliilava
Tramela

3.2 m‘ﬂw’mﬂ aﬂmumwmmsmau
(Emergency operation) nnsuszLiiue{t o Aauft
Nﬂ’JUﬁ]‘”VL@]SUﬂWST”Q‘Uﬂ'J']&ISﬁﬂ

4. uuﬂnmauam']mammmm luauernda
LAZRRINIAA "me Fumisfirnga srziamndld/nga
segzmfilariationisle uazdrunaefildviotas
mel

5. mmmﬂﬂmmwmmmmam‘u 48 ¥ Tug
Wadsndune Lmsnsnamm‘immmumﬂsl,amaavlmu
ﬂ’liim‘i‘iJﬂil']&JiﬁﬂLLﬁJ‘iJYI'Ji’I\‘lﬂ']il (P-GARCs)

6. mmauaﬂ"lmmmsﬂiwmu ATIFOUAWYN
A04 Ltﬁauﬁmauam'smﬁ %

m‘nmﬁmmaua Jianzilasldllsunsy SPSS
version 28 amamum’mmawammu lassvue
uﬂmmym:ﬂu 05 @il

1. TayauINLIIUL funmanuinasSonas
mwnad"ﬁaga@imﬁaaﬁwmmmmm?iw,axmw,ﬁw,uu
AU

2. mafenmzunindausruumadumelanas
1650 GA Fallududsfiinduld 2 wamaoi fe 1
uazlaiia P-GARCs &audaudsen ﬂaﬂaamammu
Hasuazdaduaumsguainmdinan 11 Jads
A Mﬂ’nuauwuﬁimmoﬂwmamu,ay P-GARCs
lasldafie Cox proportional hazards multiple regression

3. dUmliwdeinimwaasuuulsadulasfiansan
91N receiver operating characteristic (ROC) L‘ﬁlam
sensitivity, specificity L& area under curve LLau‘mﬁ]Wﬂﬂ
UUUALAEN (optimal cut-off point) luﬂﬂinmmﬂ'a'mtam
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lunifia P-GARCs lagld Youden's index? lagansan
ILHTW9TAIN99A (sensitivity, 1-specificity) Adwldlgum
@unsW ROC fuldunues wia change line luumads
Wiy @snniiga ‘[ﬂﬂ%@@ﬂumiﬁﬁmmﬁaﬁ

J = sensitivity + specificity - 1 Wi d = sensitivity -
(1 - specificity)

msfinnyananguedaegne madnmasiliive
Ujoansdvwedineieaia arunanminidjauan
Lgaden Lsaavﬁanmiasmﬁﬁummummﬂwﬁﬁﬂ
mammw*ﬂymnmmaon‘uuuwmmvmumwmmau
mnﬂmvﬂsmmnwﬁssmmimﬂ’l,uuuwummmaﬁ
VoMU mmaﬂuaum']maw HE632193 lasfiving
amﬂammama @Nu1’12\“11E]EJﬂLﬂFJ’mU’NmﬂT‘KGﬂﬂ’]TJi]ﬂ
REREeLl Uslgmiflazifindwainmsdsoadneazidua
nau'ﬂﬂammamm mauhLmsmmimamumw
aifaslaunzaawuBusey waellavinaudaaenanms
Fanldnniam mauaawnﬂmuLﬂumwaﬂwmﬂﬂuﬂ
Uaa@mluﬂauwamasmummmmﬁm Iﬂumwmuw
mv\umwamulumswmwaua"l,@mewmm Vit
msdbuamanemyiteuasin il luE A mnisrindu
wazazhanptayamenasdnainanyidvasy 1 9

a1391 1 anwaengurie (n=322)

71

NaN13398

1. aN¥MENANGIBEL

K1 Ummu 332 7w 1 UuWAnTS 164 gl Jouaz
50.9 mﬂmaﬂ 49.29 1 (SD = 16.84) 3 BMmI Lﬂﬂi] 22.93
kg/m? (SD = 4.23) szdusandanludearourdaladsy
97% (SD = 1.31) Qﬂwﬁ'sulmyﬁamuxqmmwma
IR ASA class 2 §1UI% 205 318 TBUAT 63.7
§12 smeﬁuﬁﬁIﬁﬂﬂi%ﬁwﬁa COPD/Asthma 3888
3.7 ;Jﬂ'u,aazm'ﬁauummmu 2.71 pack-year (SD =
6.37) mmumﬂiﬂ'ﬂwumﬂmm fle Appendicitis 57 18
founz 17.7 LLa“‘ﬂ']iN']@l@W]W‘mJ’mYlﬁﬂﬂE] appendectomy
Fanua 57 1o Yeuay 17.7 Immwmuﬂaumamavl,@
iumi?dumﬂmaﬂmu endotracheal tube (ET tube)
mﬂwaﬂ 216 1¢ Fawaz 67.1 uaziimsrndausiages
‘naaa’mmamnwa@ 136 718 Jawaz 50.9 Hilwdu
1%m"l@sumsmmLmuvlm'iomu (elective surgery) 207
e Sosaz 64.3 ﬂdLL&I?]:L@]TUT]']SSN‘]JQ’J']&IiﬁﬂLL‘]JlJ‘Y]’J
iwmmwmumhm"lmumﬂawamﬂmﬂ’L'«Jme 261
1y Tauar 78.3 mmmummla'ﬂamwmlﬁm
Fanue 274 a5t wduauas 1.05 a5 (1-3 s, SD =
0.02) I@zmmhumaalammmmﬂhmnﬂam 3 o
I 4 T8 Sewaz 0.04 Imu’l,umwsmwﬂmmwm
ndaddavetiomelaads 62.61 Wi (SD = 55.54)

ansmeiig wIn Souaz X S.D.
91y () (Range 18-90) 322 - 49.29 16.84
LW

- 18 158 49.1

- WY 164 50.9
a0 ULFUNWNNIIRYY (TASA classification)

- ASA class 1 59 18.3 - -

- ASA class 2 205 63.7 - -

- ASA class 3 58 18 - -

Fuituaamy (kg/m’) (Range 13-41) 322 - 22.93 4.23
Lsadsedrdszuumadumala

-4 12 37 - -

- aigl 310 96.3 - -
Oxygen saturation (%) (Range 90-100) 322 - 97.57 1.31
ﬂ’]iguq%’% (pack-year) (Range 0-40) 322 - 2.71 6.37
FUARUINIHIAG

- aauazlunin 35 10.9 - -

- TN OIFIBUY 60 18.6 - -

- TRINBIRINAT 136 42.2 - -

- 3ug 91 28.3 -
UI21ANUaINITHIAG

- Elective surgery 207 64.3 - -

- Emergency surgery 115 35.7 - -

o

11 39 aifufl 4 : qanaw - Funew 2564



72

a3 1 ansmszngugihe (n=322) (da)
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ansmedilan ) SN Sosay X S.D.
nuaTeflariationela (a3s) (Range 1-3) 274 71.7 1.05 0.02
-1 a3 250 95.24 . -
-2a% 6 3.18 - -
-3 39 4 1.58 - -
szuzafidaslaramisnisla () (Range 15-320) 261 98.5 62.61 55.54

ﬁ”'afzanﬂwamsﬁﬂmwuﬂﬁm?}mmaamsmitﬁ@
P-GARCs amwuﬂmﬂmmaammmu .05 sluwﬂ'm
YlL“J.I’ﬁ‘iJﬂ'ﬁiﬂH’TﬂIi\‘lwEI’T]J’]G‘Y]PIﬂ‘i:H&I 2 mu fla

1) auenuntlay laun mﬂmwumu'ﬂﬂ 11
Nihoae ummmmtﬂu 1.03 Wi wWiaiududesas 3
(HR = 1.03, 95%ClI = 1.00, 1.05) Fofunameiintn
nn 1 kg/m?* srlianudsaiu 1.16 v wiatRndu
Jouaz 16 (HR =1.16, 1.11, 95%CI = 1.07, 1.27) Wae
MIFUYRIE fleudsadn 1.11 i1 niaonay 11
(HR=1.07,95%Cl = 1.02, 1.12) mamﬂuﬂums"luauum

2) fadueumssn ldun MINGAULLRNLEL
snfiwanudsain 2.57 i (HR = 2.57, 95%ClI =
1.18, 5.56) Wafeuiumsiadidasiemin svazm
ldﬁaﬁmmﬂﬁ]ﬁﬁu%unn 1 wfifanudeadu 1.42
LN W39308aT 42 (HR = 1.42, 95%Cl = 1.19, 1.68) Uas

mﬂaﬂamymsﬂ'«ml,wmuﬂﬂ 1 o mua'ﬂﬁwamﬂ
‘Yla(ﬂluﬂ’ﬁLWNﬂ’J’]&ILﬁﬂd(ﬂaﬂ’]imﬂ P-GARCs ijaifiy
ﬂ‘]Ji‘]’«J’«JEI(ﬂ’JEJ%L‘]J%346 1N (HR=3.46,95%CI = 1.27, 1.68)
2. msWmwIRuUYlsAwaaLEes P-GARCs
1)  wuuyszlin P-GARCs risk assessment
form Dvionaa 11 70 Azunusa 30 azuun Usfiuieds
\#9n3LAa P-GARCs 1il% 2 d1w Aa 1) Taduenugthe
loun 01y i sonuzgrmwmMaidyd dufuaanis lsa
Usrddszuumadnmela ssduanuduiivsseandian
lwdaa msg‘uqﬂ‘%‘ uae 2) TadudunIQUaTNEN leun
FUWRUIVAINM TG UTztAnnIHIGa szee naﬂdvia
dramwsle Sruuasefilavietromels (a5ef 2)
2) ﬂ’)’m@]id@l’mL‘LLE]W]‘IJENLL'LI‘U]JLLN%I@EJ
EJTL%EI’J"H’IIQ 5 viw 'lefen cVI = 0.87 eanuidaiin
WUY Inter-rater reliability r = 0.81

GI’]S’]\‘]‘YIZ LL‘]J‘]_l‘i_]i LN%ﬂ’J’WNLﬁUG‘U@GﬂTﬁLﬂ@ﬂ’]’J UNTNTauTe ']J‘]JYI’NL@%M’WEIi‘-D%ﬂGVLW‘SUﬂ’ﬁi G‘l.]ﬂ’ﬂ&liﬁﬂ

LU
< - ATAZUIHT
Uszauwnrsdazidin e Taia
% alls

21y 60 Tauly 3 0
Al 2 0
amwmmwmmamm (""ASA classification) 2 mu"l,ﬂ 3 0
Fufluname 27 kg/m? gl 2 0
Tiadszddrszuumadunisla (COPD/Asthma) 3 0
if,@ummaummmaanmaulmaaa (SpO,) dn1 95% 3 0
FULYI 10 pack-year Fuly 3 0
FURUINTHGR

BOINDIRIUL W 3 0
FINDIFINE 1 0
A wazlunin 1 0
MIHAauLLaNA 2 0
seoziaanlariotaomelas 2 mImmﬂﬂ 2 0
sulaviatiomela 2 aSstwly 2 0

AU 0-30
AAZUKK cut-off point 13

RANLLHAG: ATUBLIIN 13 azuuudnly nanwde JanuiFssdensiianie P-GARCs
""ASA class: The American Society of Anesthesiologist, COPD: Chronic obstructive pulmonary disease
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3) nasauANNLInEluNNTIRARE P-GARCs
I@ﬂl‘*ﬁi@gamnmjuﬁaasmmummsﬁﬁ@lLﬂT’]LLazﬁmaaﬂ
TIWIN 322 1Y wuiﬂ‘?ﬁ;@ cut-off 13 ATUUY WUY
/32131 PRAF 61 sensitivity = 96.9%, specificity =

85.2%, AUC = 0.73 (95%CI 0.64-0.82, p < .001)
(MW 2)
- ROC Curve
08
= 06 ;
‘§ 04
02
%0 0.2 0.4 06 0.8 1.0

1 - Specificity

2NN 2 Receiver-operating characteristic

nvanUgna
mydnsieWamLULYsz i uaNuEesveIns
1ia P-GARCs ELua%’ofImnmsmaaummgﬂﬁaqwmw
faranul Seuaz 96.9 @hmwr{mwww Jouas 85.2
uaziifngadnnz LUUAMNLEEIT8INN5IAA P-GARCS
Aazunun 13 azuunduly wansds N‘]J’JEJ‘Y]VL(ﬂﬂ TUU 13
Az Lmumu"l,ﬂmmmmmmmm wazénin 13 AZUUH
Aainflanuidsedin mmﬁwmsmmmm@mmmaw
dasflanugndasvesmsiiuisainnit Jauar 507
Lmvawmwamamm@aulammumﬂmmn@amaw
Waindn® Fenaanmsanuniinuin 'mmem 13 AZUUY
1l ROC curve wuuissiiin PRAF uﬂiwammwlums
AWadun1iia P-GRACs gneiasfauaz 73 mmmuw
amumnsrdefaanmanasimsdagulaly
yasantszanmiudilales ROC agluszdu@favindy
0.7-0.8% uANansanIASIien9N Canet uazAIE?
‘n"l,@ﬂﬂmwwm Postoperative pulmonary complications
(PPC) risk score Tawuifidngadanzuuuanaiisei
26 azuwwily Taofidanaa Saua: 833 dramu
w1z 79.1 uazindsziminmmsiuunanugnees
Tagsaa AUC 289051 ROC Yawaz 89 19il Wiasan
miﬂnmmqmﬂumsmumauammwﬂmsl,u‘[iawmma
W BUALG 7 muunaumama‘nmmumiﬂnmmm
fanunarnnareldifsswefiezid udaunuves

11 39 aifufl 4 : qanaw - Funew 2564

73

Uszannsille Sadudesrialumsdnuadeil ue
Lﬁlaﬁﬁnimﬂﬁ\ﬁl@]LL%Gﬂ’l‘i?dlﬂH’lW‘lJ'j’l nuysziuiady
\#9289M3L7in P-GARCs umswmsmwmﬂmmy
FNABATI9A U smrdmﬁﬂﬂiwum"l,mmm asoldass
an 1°n°uauawmmmaumwwmamvlmw glun1sUoa
i Safum TufeslWumatassy uazi 7 ldge 39
awmmﬂiﬂwumaIiawmmaﬂmvlmeuuﬂs z1iu
anuaoslunisiia P-GRACs fiatan wialid
ey gunnddszinlsmenmagmansalfuunysadn
$runnszduanuEss nunaihses desiu nie
ﬁmsmm’wiahimwmmm:ﬁuﬁgwiavl,ﬂvlﬁ

YDLAWBDUIE

wunssiin PRAR ihinuuyssfinfidyssansnm
su3ninlUlFYss iusEd U Esasnisiia
P-GARCs d1uungilislasutsanuszoe AIUTHUIY
L‘WaLEJ’]T‘”NWJ’]&IN(ﬂﬂﬂ(ﬂLLa“*I%ﬂ’]iiﬂH’Wlm&l’]‘”aN \ia
FudiunaioanunzunINTanAINTINUAMNANZ T
VL@‘TLLammmiLﬁ@m’J:Lmsnsﬁauﬁgmm@ia"lﬂVL@T

naansIIndsznd

N'J"i] K] a"llaUWiyﬂmtﬂﬂidﬂm’]ﬂlﬂﬂﬂ'\%ﬂﬂﬁmqlﬁ
?JSLN%EJLL%.» Lﬁ]']%u?“/]?’lLﬂEl'J‘IJENLLﬂ ﬂaumam\‘ml%
ﬂ'J'WJTJ1]3Jai%ﬂ'ﬁ?lﬂ'ﬂ']ﬂiﬂ%'ﬂuﬁ']Lﬁ'ﬁ]ﬂﬂ'ﬁx’iL'ﬂ%a FJ']\W]
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