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Measuring Errors in Pediatric Liquid Medication among Caregivers:

Magnitudes and Related Factors

Julalas Jittangwong', Sanguan Lerkiatbundit?, Nattha Kaewnopparat®
'Ronphibun Hospital. Nakhonsrithammarat
’Department of Pharmacy Administration, Faculty of Pharmaceutical Sciences, Prince of Songkla University

®Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences, Prince of Songkla University
Abstract

Objectives: To determine dosing error of pediatric liquid medications among caregivers, its related factors and
to identify the measures for the error from the perspective of pharmacists. Method: The research consisted of three
studies. The first study collected 17,746 physician orders of pediatric liquid medications over 1 year period within a
community hospital. The study regarded orders with the same level of viscosity of medication, unit of measurement,
volume and measuring device as the same patterns of prescribing. The researchers selected 34 out of 59 patterns
(covering 97.36% of physician orders) for determination of dosing error among caregivers. In the second study, subjects
were 400 conveniently chosen parents who visited the hospital. Each was tested with 5 randomly selected patterns of
prescribing. The study defined dosing error as measured volume deviating from the prescribed amount more than 20%
(error 20%) and large dosing error as >40% deviation from prescribed amount (error 40%). The results of testing were
presented and considered within a focus group discussion among pharmacists to identify the measures for reducing the
error in the third study. Results: Three patterns of prescribing with the highest dosing error were measuring 1
tablespoonful of low viscosity medication by dosing cup (79.37% of parents), followed by measuring 0.3 cc of low
viscosity medication with a dropper (62.29% of parents) and measuring about a teaspoon of moderate viscosity
medication with a teaspoon (58.50% of parents). By using the dosing error rate of each prescribing pattern to estimate
overall magnitude of error, it was found that, within one year, error 20% was committed in 5,590 orders for pediatric
liquid medications or 32.35% with 19.74% (3,410 orders) and 12.62% (2,180 orders) being underdose and overdose
errors, respectively. Logistic regression analysis revealed that factors significantly related to higher odds of error 20%
were higher age (OR=1.02; 95%CIl =1.01-1.03), higher viscosity of medication (OR=1.40; 95%CI =1.06-1.84 and
OR=1.87; 95%CI =1.45-2.41 for moderate and high viscosity, compared to low viscosity), prescribing in tablespoon unit
(OR=12.00; 95%CI =6.10-23.60) and prescribing in decimal or not in an integer volume (OR=1.94; 95%CI =1.53-2.48).
Higher health literacy was related to decreased odds of error 20% (OR=0.90; 95%CI =0.85-0.96). Strategies for reducing
measuring errors applicable to all prescribing pattern were the provision of relevant education to parents by pharmacists
with the use of advanced counseling techniques, changing prescribing order by using milliliter as a unit of measurement
instead of tablespoon and those difficult to measure, changing measuring devices to oral syringe and prescribing drugs
with higher concentration to reduce errors from multiple measuring. Conclusion: Dosing error of liquid medications was
committed by caregivers one-third of physician orders. Ability of caregivers, drug orders, and medications were related
to the occurrence of errors, and should be considered in developing measures to address this issue.

Keywords: dosing error, pediatric liquid medication, health literacy, parent, hospital pharmacy
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YN AUEIAU WIBNAFINLAIBE1991 “RRI8UAD T
HIURTA mmwﬁﬁmm‘maﬁaUgﬂﬂiﬂiﬁlﬁm” YU
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Fuilelunsisein munsaasenldlasdaaainaon
laiAiusasaz 5 mynasauvinlasliingsns 3 vinuald
HIATUAITIA9 9 lun13398uaz 1 nama2y
asaedanlunisnig mnanuamaeaanINnnInTon
az 5 fiad guniniaananldldunasgiunazazlign
danlglunside

anuaarmasanlunisaee

ANTAuiRuaiu1Nved DE laudni89ann
MIANENEIWN (22) DE fia 1301981 laU5una 39
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v

Tuunauiilddigain eror 20% ANNARIALAREI
wiialeidn overdose 20% (@298 ldunnINAuNnS§
\iuninsasas 20) waz underdose 20% (A48 lastas
nifunndgainninfasas 20) §aw error 40% el
fragrsarsenlduandrsaniunndsafinnitfosas
40 F9u1i91u overdose 40% uaz underdose 40% N3
Sspiiinnualidssldiniionn fe dandUsuast
Fa9a1931nNI 1 A%a ﬁwé’ﬂ%m‘ﬁ'i:q%mslmimdl,'ﬂu
Tauldy LLaz@’i’l5&ﬁszyﬂ’%mmvlmﬂm‘hmmﬁw A8
TnAlufianwasisany Aaindudasldondnd
mMshAsIzHdaya
NWITUEAISATIANARIALA A WINNTA
sndusasa: mIdnslensiesvnanaslaizdng
@837 enter @a2wUTA N Aa error 20%, error 40%,
overdose 20%, overdose 40%, underdose 20% LR
underdose 40% A1UANGY GIUUIAH Ao 818 A
LANAUNIFUNIN TTAUMIAN®N (Uuiaidu 4 ngu Ao
$asnimlawinnulszandnms (mjué’wﬁu) NSHNFANEN
faudw ursuAnEaeudansdvlszmaiatasioaw
Tt (1. LLa:ﬂs:mﬂﬁﬂu”m’im%wfmgd IEER
flSgygrainiegenin) anunile ey (ngudeda)
Yunans wazan) awenlunisaisen @asldon
Un@ (ngudads) fnsldenfasannnin 1 a3 dasls
snfvSunasliduswanda LL@:ﬁ']éﬁlﬁmﬁizq%ﬂ'sﬂ
Wudauldz) lun3ide seautbdauneaia Aa 0.05

HANIANBT 2
iTaaq\llaﬁ"'ﬂﬂ

@9gTNIINNITANEI 400 e dulngiidu
LWAWTDY (304 A% WIB3DBAT 76.00) awa,a,ﬁy 35.4+13.1
1 dretnanirfesas 80 Fanglaiifiu 50 U dratsay
mMIAn¥IzauLszonNfnEn (30882 21.30) UTBNANEN
Aauan (Fa8az 21.00) issNAnwaaulany-UlT (Sa8
8z 24.10) uaz tha.-Uygrainiaginin (Feusz 33.40)
aradradundtnulailarinau sude dineasnisy
d191e 1w EnI/33 38N wazdIznausIneg
FIUA2 SO 34.75, 23.50, 14.80, 11.80, 8.00 R
5.00 ANEA

dagsdanusunusidudainiauisarvas

\@n (Fawaz 73.50) dratdulngiiiidnluanugua
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1 1-2 au (Fawaz 74.75) ala819 laAzLUUAINY
LANRIUNFUNIWLARY 6.60£2.07 (IINATUUKLAY 9

AZUUK) A8ENITBHAT 37.80 lAAZLLY 8-9 AL

ANaAaIaLadaRnlnnIA9en

@1397 1 u§a9 DE ﬁ‘hLLunmugﬂLLuuﬁ’léﬂ‘*ﬁ
i Tudnsalden 8 das ddagrafunitdesss 50 a9
infia (i error 20%) fdsansaugadlunsanidilu
miwﬁ 1 ﬁﬂé‘(ﬂ‘ﬁmﬁlﬁﬂ error 20% (‘vﬁa underdose
20% + overdose 20%) mnﬁq@ 3 auAULIN Aa N1T
asnaNnNnitatasdsiisalsonlulIuas 1 Tou
16y (Fapaz 79.37 Va4a188149) A1TAIBIANNRIG
doumonasanualudinies 0.3 4% (Sauaz 62.29 vad
@18819) kazniadsenanunialiunarsludsuneg
fAauTaut (Fa88z 58.50 VIGIBENN)

fsandanuAanaiauindsnsueiiuwle
agataLan ae 1) IEdoaenddavantsunasiiy
ﬁaﬁﬁmlﬁamamﬁﬁﬁﬁfﬁzqﬂ%mm‘tu%mwadfau
T6=4slimanndosnin 2) ﬂ%mmﬁsquﬁmdagiugﬂ
Padnadeuitu 0.3, 1.2, 1.25 w30 1.3 45 3) 1w
U33M@3a198n 1au dautandssnndanisitnle
ANNREIBUAzEINdanIANz liddaszyliunas
3.75 THUBTaUT %%aﬁﬂﬁ;\‘iﬁi:qﬂ%u’]@iﬂéd’ﬁau’ﬁ’]ﬁ
mumﬂLWS’]:LL&Tﬁ%Uaﬂi:@‘fuuuqﬂmniﬁilufaum

v

ueA LWL 9 ‘ﬁlgmﬂ dufidanad dasnsls
mi{wﬁwumnﬁ'q@ Ao “1 Taua” Sovinaziduddon
A9487% Tia819n9Anseuas 25.81-28.79 (Fury
AMUNRBAVDIEN)

NANTIN 1 MIasenanuwnitatosuazlin
ﬂmw‘hsﬁau’mmulﬁajwumwmmmﬁau"ﬁﬁ@
underdose 20% WHNIANLIANMURBANING LT TN
LLazmsmamﬂ%mmﬂéa‘*ﬁauﬂnﬂunmm"’umwwﬁ@
ﬂeTuwumwﬂm@mﬁaumu’LmyLflu overdose 20%

anuasandanTiia underdose 40% WUNN
ﬁq@lumsmamﬂ’%mmﬁaufawﬁm% 3 320UA2N
wia (Saway 22.81-26.42 YaIA20814) &2% overdose
40% wumnﬁq@lumimammwwﬁ@ﬁaﬁﬂ%mm 0.3
FTO1UNRANLA (30U8T 44.26 VBIAIDENI) TAIRINN
fansassnanunitatesmutisalsonludSunas 1

Tauldz (Sauaz 38.10 Vaid10tn4)
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A13191 1. ANUAAIALARDWIUAITAI mﬁ‘imunmugﬂLLuuﬁwﬁﬂﬂﬁm1

AVULUANG %’aﬂa:maaﬁmmaﬁmamimz A+B
M il | NI T erdose 20% (A) Tiamaiadan overdose 20% (B)
i K (FLade+SD)
<-40% | -40-(-20.01)% | -20-0% | 0.01-20% | 20.01-40% | >40%

don | a3etoum 0.32+0.73 8.20 22.95 39.34 14.75 | 1475 | 37.7
Aoutout -0.68+1.04 | 25.00 21.88 26.56 18.75 7.81 54.69
1 Foum -0.23£0.84 1.52 18.18 40.91 30.30 9.09 28.79
1 Taumaig -0.45+1.59 | 6.90 8.62 48.28 27.59 5.17 3.45 | 24.14
1 Toumda -1.59+1.92 | 16.95 22.03 40.68 18.64 1.69 40.67
2 Taumn -0.83+1.92 | 5.66 11.32 43.40 35.85 3.77 20.75
2 TouTA3s -2.8942.38 | 23.08 34.62 28.85 13.46 57.7
WaoAa9en 1 59 0.08+0.22 3.70 5.56 2222 | 44.44 16.67 7.41 | 33.34
waaaa9en 1.2 54 0.21+0.35 1.56 4.69 7.81 56.25 10.94 | 18.75 | 35.94
WA0AAIN 1.25 TF | 0.14%0.43 5.56 7.41 11.11 48.15 12.96 | 14.81 | 40.74
naaaad9en 1.3 4 0.21£0.48 3.39 5.08 27.12 28.81 22.03 13.56 | 44.06
WaoAa9En 1.5 59 0.05:0.34 3.23 6.45 20.97 56.45 9.68 3.23 | 22.59
Wa0AaILN 2 TF 0.02+0.36 4.84 3.23 25.81 61.29 1.61 3.23 | 12.91
WaaAa9L 2.5 55 -0.05+0.41 6.35 4.76 31.75 53.97 3.17 14.28
WaaAA9L1 3 56 -0.06+0.63 6.35 4.76 17.46 69.84 159 | 12.7
NADAAILN 4 TT 0.010.70 1.75 7.02 24.56 63.16 1.75 1.75 | 12.27
NROAAINL 5 TG -0.21+0.63 12.90 48.39 37.10 1.61 14.51
WaaAAILN 6 TF -0.24+0.88 3.28 8.20 4262 45.90 11.48
WaaAAILN 7 T -0.17+0.67 3.45 48.28 48.28 3.45
waaanya 0.3 44 0.16+0.17 11.48 26.23 18.03 | 44.26 | 62.29
a9 1 Tanlds 2.70+8.37 17.46 12.70 14.29 6.35 11.11 38.10 | 79.37

U | aSitoum 0.33:0.89 1.72 10.34 29.31 20.69 20.69 | 17.24 | 50.00

ey | daudaum -0.91#0.95 | 26.42 30.19 26.42 15.09 1.89 58.5
1 Foutm -0.24+0.87 | 3.33 13.33 50.00 21.67 11.67 28.33
1 Taumada -0.18+1.56 | 5.17 6.90 4138 | 41.38 3.45 172 | 17.24
2 Taumn -1.11+1.69 | 7.41 16.67 50.00 25.93 24.08
WaaaaIIL 2 §F -0.07+0.44 | 8.93 10.71 17.86 57.14 5.36 25

an | a3staun 0.63+0.80 13.30 30.00 26.70 | 30.00 | 56.7
Aoutoum -0.42+1.18 | 22.81 17.54 22.81 19.30 14.04 351 | 57.9
1 Foum 0.47+0.97 4.84 24.19 50.00 16.13 484 | 2581
1 Faumada 0.58+1.46 3.39 6.78 16.95 50.85 20.34 169 | 322
2 Taumn 0.08+1.93 6.25 2.08 33.33 50.00 6.25 2.08 | 16.66
WaaAA9LN 3 T 0.70+0.56 1.64 52.46 36.07 9.84 | 45.91
WADAGIILN 4 TF 0.58+0.72 1.72 8.62 50.00 36.21 345 | 41.38

1: YPUIAGIDLI A 48-66 LLUARTAIFINITITEN

2: underdose 20% W&z overdose 20% fa ﬂ’]i@ndEﬂvLﬁ‘IIE]Elﬂ'j”lLLﬂZ&I’]ﬂﬂ'ﬁ"lﬂ%&l’]@]iﬁLLWﬂggﬂ%ﬂﬂat 20 gNEAU




ANMNARIALAT BUTNATINNA T WHTT)
M358 MUSH I MVBINNARTA
ndouditieduln 1 0 snsananuamanaeunnyle
ﬁwé;asl,‘*ﬁmgﬂl,l,umm 9 (a13197 1) ﬂmﬁmﬁ’]muﬂ%
°1Jaqa‘hmumséﬂ"ﬁmgﬂLLuumfquMﬁqfl fasldonn
\WWanumageudl 34 Juuy (310 59 JUuUY) ATEUARY
msssldon 17,278 31 (favas 97.36 vosnsaslden
YIRAA 17,746 A39) NMIFIWIBWUNILAG error 20%
5,590 AssuoamMIaslden (favas 32.35 va9msdilain
17,278 953) e lsfianuninagaiuii dasltensn
25 gﬂLLuuﬁ"l,xiVL@Tﬂ@aamfu Liiiaanuasiaananly
AN3AILILAY 813Na1a30 LtRannsassnAaTanas
31.50 (5,590/17,746) va9m3ssldeninaa
auaatatadowiwulu 19 uiadu
underdose 20% 3,410 ﬂ‘?\‘l ae overdose 20% 2,180
A%y Aardlusouas 19.74 uaz 12.62 vasdaslfen
17,278 953 AWEaU Mspitnuanuamaedanly
FTAUFI (error 40%) 41uI% 1,712 assln 13 (Jauas
9.91 1a9n13791981) Tasutsidn underdose 40%
I1U2% 1,069 53 ez overdose 40% $1UI% 643 A59
Aallutonas 6.19 uaz 3.72 VoIMIEI LT AINEAU
TunwsIuwuiniia underdose 20% N1NNTN
overdose 20% 13231 1.6 1YNd2 &g TN 1wan
ﬂ%\‘i“ﬂE]Gﬂ’]’]&lﬂﬂ’]@]LﬂﬁE]%N’]ﬂﬁg@ 3 §1AULIN LA 1
DimAalunisaiseidenunilatesdiatous de
M35A2981 1 Tauw (1,867 A%I) MIAIINAOUTUT
(1,245 A33) LAZN13AILIATITOUT (603 AI) 374
ANNARALAABUNS 3 suupvdaiiuiouss 66.45 U039
ANUANALAREUIIWAA 5,590 A39
TasuigannsAuaNanaIaaaan
a1997 2 uEAINANIIATZENTRnas]ad
FANMADYNWIBNILAA error 20% Uaz error 40% &%
mﬂ\‘lﬁ 3 URAINANITVINIWI8NIILNA underdose 20%,
underdose 40%, overdose 20% La overdose 40% a1y
Avndu tinlanansiia error 20% W&z error 40%
adIdnpFIAYNIIED& (OR=1.02, 95%CI=1.01-1.03;
OR=1.03, 95%CI=1.02-1.04 A 1§10 L) (A13197 2)
Tagtanizatng 5'\1 underdose 20%, underdose 40%,

W&z overdose 40% (17197 3)
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m’mLmnmumaqmmwﬁﬁuﬁua@‘[ammﬁm
error 20% (OR=0.90; 95%CI =0.85-0.96) (M 1197 2) 1
gauiliu overdose 20% (a13147 3) szaunmsfnmnlyl
ﬁwa@iamnﬁ@mmﬂmﬂLﬂﬁaunmmuﬁ'ﬁﬂwuﬁa
muﬂqm‘ﬁuﬂiﬁuﬁu 9 lumalienzvdoya

sreuanuniinvassnfiAndwinlansifia
error 20% 8419ARYFIATYNIIENA (OR=1.40; 95%Cl
=1.06-1.84 .8 OR=1.87; 95%Cl =1.45-2.41 F1A5U
AnaniaTzaUl wnasLes I UL B Ui U AU
#ag) (A13197 2) 9NA13197 3 prfinitatunand
lan1®LAia underdose 20% ¥1NN70 m'ﬁ'%ﬁ@ﬁfaﬂ
(OR=1.71, 95%CI=1.25-2.34) sruenfiniiaundlana
\N® overdose 20% mﬂﬂ’hmﬁ'%ﬁ@ﬁay (OR=3.57,
95%ClI=2.64-4.82) wdaalamaifia underdose 20% ila
\aunufinitaios (OR=0.58, 95%CI=0.39-0.85)

'
o >

f1dafidaaalssiuannin 1 aselad
ANMURUWKENUNNILAA error 20% Wae error 40% 883
IREAYNIIRNG (@997 2) LAINAIIIN 3 MIA
513NN 1 ASITIRANTTLAA overdose 20% LAz
overdose 40% (OR=0.29, 95% CI=0.18-0.46; OR=0.25,
95% CI=0.08-0.74 @1 UR1A L) wetinlontaiiia
underdose 20% (OR=1.50, 95% CI|=1.08-2.08)

f‘i']éﬂ%mﬁi:qﬂ%mmhiLﬂuﬁmmlﬁmﬁw
Taman3tfia error 20% waz error 40% asnviluedman
NIFNA (OR=1.94, 95%Cl=1.53-2.48; OR=2.63, 95%Cl
=1.84-3.75 Au§10L) (A13199 2) lagianizagnefs
overdose 20% L8z overdose 40% (OR=2.45, 95% CI =
1.83-3.30; OR=5.16, 95% CI=3.04-8.77 @ 1N & Ay )
(@ns’m‘ﬁ' 3)

IISHEEK m‘ﬁ'i:qLﬂufauiﬁuﬁ'uiamamﬂﬁ@
error 20% W8z error 40% a1 IAUYFIAYNIIFE
(OR=12.00, 95%CI=6.10-23.60; OR=14.44, 95%CI =
7.74-26.92 AN 810 U) (013197 2) lagiRuaaiy
ﬂm@mﬁaunﬂgmmuﬁﬁﬂm (@997 3)

ms@ne1n 3 35msunlaaniy

nmsansiidunisiae L%aqmmmﬁammm
uwanensui ldgrimsifiannuaaatefanlunig

@l?dﬂﬁiﬂﬂgﬂﬂﬂi@{i?ﬂ’]ﬂ%wuE]x‘l"llﬂx‘ll:ﬂél‘ﬁﬂ‘i
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dlivana
u u
a v Q/ =} v Y v Y
myiapdaianglidayaunuianzas glidaya
- . 4 . Y, o
fio LNFTNT 4 AudINUszrUMTAlUMITBEIINERTL
=3 Cil U ] v A/ v v
Wnfiunundiiounenatieves 3 dauly Q‘lmaga
& o ' & o
ninuarhaululsnearurwuimillunald
MIAUNWINGH
{I90d9LaNaTUTINANIINaFaY DE (dosing
error) :nn3dnef 2 luniglddaganauniaunmn
naua9ni 1 FUaw sl,ummuﬂmﬂsju Q’ﬁiﬁ'ﬂ%amﬂ
LﬂugﬁwLﬁumsmmuwmi@Uﬁuauaﬁwé’m‘ﬁmﬁa:
JuuuunIBNLAaINATELAIad DE MAadn mnuu;ﬂ’tvx
ﬁagai’m%mm:ﬁﬁammqmam’a’mmmmﬁ'aué’and’n
WTONRILHINIIWA b mmmuwmnéuﬁ?ﬁ‘ﬁé‘amm

a : da X A a & o
WHANITUAN € ‘V]Lﬂ(ﬂ“lluLWﬂﬂiZﬂaUﬂqiaLﬂiqz‘ﬁ’ﬂaﬂa

o K a d' v v
wazufinifssanmsaunmaiuf ldzaayyraang
PONALE

U
a &Y
nsANIEidaNa
mﬁmm:vﬁ‘ﬁaQa’l‘ﬁmﬁmm:ﬁtﬁammn
daaulunisaunuingn thedulsziduuuinianis

wilufyni DE ludazguuunaslfen

= A aa
NAanNI1IAN®IN 3: 'Jﬁﬂ']illm?lﬁiyﬂ']ﬂ
AURAVBIANNANIALARDK

sz idayalumssununnga lalamzi
a A v A A = v X
fanneldifiaanuamainien daaglaaad

1) ANURHAVBIBN: BINRBANIALANNTLAG
AMNARIALAREULLL overdose 8E1ITALAUNILUNNT

AR TOUTILRLNNTANAILRRDANIIEN

AN9191 2. HaMFAlaNz¥NInanasladgfndvarinuensiiannunaiatafawlun1IasenNuandsandiunesn

'
a Vv

WANERIAUNINTELAY 20 LazToBaz 40

maﬂmmﬂﬁaumﬂn'jw mdﬂm@mﬁaumnn'jﬂ
. Jazaz 20 (error 20%) Jauaz 402 (error 40%)
aauds
adjusted adjusted
odds ratio 95.0% Cl i odds ratio 95.0% Cl P
oy 1.02 1.01-1.03 <0.001 1.03 1.02-1.04 <0.001
AWUANMIUNIFTNIN 0.90 0.85-0.96 0.001 0.94 0.86-1.02 0.140
MIAn®°
UBHNANHIABUA 1.00 0.73-1.38 0.986 1.14 0.74-1.75 0.550
UssudAnsaaudas -Uar. 1.03 0.76-1.40 0.836 1.26 0.84-1.89 0.272
s, - SSaygreiniageni 1.05 0.76-1.46 0.752 0.85 0.54-1.35 0.495
ANNNILA>
tunand 1.40 1.06-1.84 0.018 1.06 0.71-1.58 0.772
47N 1.87 1.45-2.41 <0.001 1.18 0.82-1.71 0.374
mmmﬂlumsmﬁ
a9NNNI 1 A3s 0.81 0.61-1.06 0.119 0.95 0.62-1.46 0.817
Ysanasildiduswiwd 1.94 1.53-2.48  <0.001 2.63 1.84-3.75 <0.001
i yﬁs:mﬂuﬁau‘[ﬁ: 12.00 6.10-23.60 <0.001 14.44 7.74-26.92  <0.001

1: -2 Log likelihood=2207.96; )(2=180.21, df=10, P<0.001; Nagelkerke R?=0.127; Hosmer and Lemeshow test: P=0.115;
anugndaslunisvhwis=Tasaz 70.9

2: -2 Log likelihood=1330.82; )(2=143.156, df=8, P<0.001; Nagelkerke R?=0.135; Hosmer and Lemeshow test: P=0.357;
anugnaaslunsvhwe=Tauaz 87

3: aanlsaud UGERRRER fa NMIANENITAUUSEaNANEINIBAINI TEAUANRIATY wazAFIlTENNA9klsn
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A13191 3. KaNITIATRnanay L AIFANMNOYINIUIINITAIILIVNAUALARNITNUAN TR

Aty

adjusted odds ratio (95% ClI)

overdose 20%?

overdose 40%3

underdose 20%*

underdose 40%°

AH]
3

1.01 (0.99-1.02)

1.02* (1.01-1.04)

1.03* (1.02-1.04)

1.02* (1.01-1.04)

IPREY LL@]T]Q’]%W’]OEE“]JJ”I’]W

0.92* (0.85-0.99)

0.99 (0.89-1.11)

0.93 (0.86-1.00)

0.90 (0.81-1.01)

g 1
MIANTN
NTHNANI PO UA
s =3
VTgNANEIeanlans-Uas.

s, - Plygreimiagni

1.36 (0.91-2.03)
1.18 (0.79-1.75)
1.28 (0.84-1.94)

1.23 (0.70-2.19)
1.34 (0.78-2.30)
0.56 (0.29-1.07)

0.77 (0.52-1.15)
0.94 (0.65-1.37)
0.89 (0.59-1.32)

1.03 (0.58-1.84)
1.09 (0.62-1.90)
1.24 (0.68-2.26)

Sal
AMUNUS
druna
4N

0.87 (0.58-1.30)
3.57* (2.64-4.82)

0.53 (0.27-1.07)
1.60 (0.99-2.58)

1.71* (1.25-2.34)
0.58* (0.39-0.85)

1.55 (0.97-2.47)
0.84 (0.49-1.44)

ANNLINIUAITA'
ANNINNTIT 1 AT

USua39 L duduinid

0.29* (0.18-0.46)
2.45* (1.83-3.30)

0.25% (0.08-0.74)
5.16* (3.04-8.77)

1.50* (1.08-2.08)
1.10 (0.80-1.53)

1.36 (0.83-2.21)
1.10 (0.68-1.79)

wihozydudaulds 7.69* (4.23-13.86)

21.42* (10.09-44.50)

2.78* (1.48-524)  3.63* (1.62-8.11)

* IrpdAn9sia (P<0.05)

1: aulsand nawenads fia NMIANENITAUUTENANBIMIBGINTN SEAUANNRIADE uazF Il TENNa9lNeNN

2: -2 Log likelihood=1498.99; X“=232.15, df=10, P<0.001; Nagelkerke R2=0.193; Hosmer and Lemeshow test: P=0.676;

mmgﬂﬁaﬂumiﬁwmﬂ=§aﬂa: 81.8

3: -2 Log likelihood=768.66; )(2=176.72, df=10, P<0.001; Nagelkerke R?=0.227; Hosmer and Lemeshow test: P=0.692;

mmgﬂé’aﬂum‘iﬁﬂmﬂ=§ama: 93.1

4: -2 Log likelihood=1547.22; X*=93.62, df=10, P<0.001; Nagelkerke R?=0.086; Hosmer and Lemeshow test: P=0.615;

mmgﬂé’aﬂumiﬁﬂmﬂ=§ama: 84.0

5: -2 Log likelihood=857.45; X“=35.08, df=10, P<0.001; Nagelkerke R?=0.049; Hosmer and Lemeshow test: P=0.816;
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