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ABSTRACT

The objective of this research was to study the effect of drug viscosity,
volume of medicine to be measured, dosing devices, units of volume on the drug label
and health literacy (HL) on dosing errors of pediatric liquid medicines among parent.
The subjects were 333 parents of children under 12 years old who completed the
THLA-W+ (Thai Health Literacy Assessment Using Word List with Extended Questions
to Test Comprehension) to assess their HL and were categorized into those with
adequate and inadequate levels of HL. The subjects were asked to measure the
medicine under the condition randomly chosen for them by the researcher. There were
8 conditions in the study: 2 levels of viscosity (low - high) x 2 units of volume (teaspoon
or milliliter) x 2 devices (teaspoon or syringe). Each subject measured 5 volumes, i.e.
half, 0.6, three-quarter, 1 and 1.5 teaspoons for those getting teaspoon as the volume
unit, and 2.5, 3, 3.75, 5 and 7.5 milliliters for those getting milliliters as the volume unit.

The data were analyzed using generalized estimating equation.

It was found that device x unit x HL Interaction and device x unit x volume
Interaction showed a statistically significant effect on dosing error. Viscosity had no effect on
dosing error. The incongruence between unit of volume on drug label and measuring
tool increased dosing error. Dosing error when unit = teaspoon and tool = teaspoon was
less than that when unit = teaspoon and tool = syringe (absolute errors were 13.05-
27.99% and 26.12-42.96%, respectively). In the case of unit of volume = teaspoon and
device = teaspoon, 68.29% and 76.83% of subjects were able to accurately measure
half and 1 teaspoon of the drug, respectively. However only 47.56-57.31% of the

subjects were able to accurately measure the drug at the volume of 0.6, three-quarter



(8)

and 1.5 teaspoons. When the unit of volume = milliliter and device = syringe, there were
85.88-96.47% of subjects correctly measuring the drug. When unit of volume = ml and
tool = syringe, it became an easy task to measure the medicine with 90% of people with
insufficient HL being able to measure medication correctly. If unit of volume = teaspoon
and toolt = teaspoon, 55.61% and 67.32% of those with insufficient and sufficient HL,

respectively were able to accurately measure the drug, respectively.

Public health organizations should promote to the use of milliliters as
unit volume on drug labels and distribute syringe when dispensing liquid medicine. Use
the teaspoon as volume unit on drug label and teaspoon as a device should be done
only when the volume of the medication to be measured is half or 1 teaspoon.
Dispensing of liquid medicine should avoid the incongruence between volume unit and

distributed dosing device.
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UWAaITaIANNULYIUTIN Wald Chi-Square| df P
ARl 0.09 1 0.76
gunsal 14.11 1 | <0.001*
R 0.99 1 0.32
HL 15.53 1 <0.001*
WY x HL 6.04 1 0.014*
guUnTol x HL 11.38 1 0.001*
ANNRHA x HL 2.43 1 0.12
aUnIol x i 59.42 1 <0.001*
ANNNHA x Nk 1.40 1 0.24
anwnila x gunsal 0.46 1 0.50
gunsal x Wil x HL 5.68 1 0.017*
AMUNHA X W8 X HL 0.35 1 0.56
anunita x gunIol x HL 0.32 1 0.57
anunita x gunIal x wie 0.55 1 0.46
anunila x guUnsal x wike x HL 3.75 1 0.053
Wi x Usunag 103.75 8 <0.001*
AMURKA x nike x USuas 6.25 8 0.62
gUnIol x wihe x Usuas 22.49 8 0.004*
%Y x HL x U3u1es 11.05 8 0.20
ANURUA x qﬂﬂ‘mf X WY x UIues 9.40 8 0.31
gunsal x Wil x HL x Y3ana3 7.62 8 0.47
AMURHA x W8 x HL x U3nnas 13.34 8 0.10
ﬂj’]&l%ﬁ@ x gUnvnk x nihae x HL x - . 0,00
IRFV Ao

*: P<0.05; HL Q8 mwmmnmuﬁmqmmw (health literacy)
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Nﬂﬂ’]ialﬂ?—]ﬁ?ﬂ(ﬂEJI‘I?@]TWJ@]N']@Lﬂﬁa%LLU‘Uﬁ@lﬁﬂ‘ﬂqﬂLﬁudﬁuﬂi@nu FLV?NQ
a P o A AN o A o & o
ﬂL“NQ%ﬂUﬂimqf}iTﬂ?qNﬂﬂ'\@Lﬂaa%ﬁu%ﬁmtﬂ%@?LLﬂi@l’]ﬂJVJﬂﬂizﬂ’]j (MaNBIN 2)
Uﬂﬂ?quﬂﬂvﬂﬁﬁdﬁ’uﬁuaﬂﬂﬂ’]ial,ﬂi']?,ﬁ'ﬂ']ﬂﬁﬁaLﬂW']Zﬂ'J']&Iﬂa']@Lﬂaau&ﬂyifﬁl,ﬂ%%é’ﬂ
di di 1 A 1 a
ﬂﬂ']@]Lﬂﬂﬂuluﬂqi(ﬂ'lﬂU']‘LRLGQ%VL?J@]"IG 9 (2 ANURBA X 2 BRI gUININT x
2 gUnvnl x 2 :TAUANWUANAUMUFTNN x 5 YTana7) usedaglunianmwan 3

a o %} 6 1 4 1 =
insannsszrvalnsal x vuwag x dsnas
AN 4 LEAIANUARIALARALINIIALL T aTILUNaNUSINa TN
\ A & A o a a \ A
a1 wihefidnnguue  wazgUnsainminneild namaSeuifisudaiozasning

o

A v o &
ﬂm@maamwﬂ%wamu

nmawSsuiiisualnsairensi-nszuanalewn

1) mmmm:qﬂ%mmwaamlu “wiefaur” nIandiogdninitou
mﬁmmﬂm@Lﬂﬁammmﬁlginﬁasm'j’]mﬂf'ﬁns:uaﬂ@'awmﬂ'wﬁﬁfﬂﬁ’]ﬂ”mumaaﬁﬁl,fia
a9lul5u1as 039, 0.6, 1 waz 1.5 Faum (P=0.003, <0.001, <0.001 WAz 0.001
AINENGL) (ATIUWVBIANTNT 4) 1T% N13A98 INENTS “aFeTouT’ drogunInitaus
Lﬁ@mmﬂm@mﬁaué’ugitﬁmﬁmmﬁ'ﬁam: 16.64+14.35 Gartagninmsldnszuanais
81 adNARRAUNIIRDA (26.12+24.99; P=0.001) NaMTIs88n owinsueslsunas
aglugdtaum guniniminnsaaidutoun Sezfiannuasalafouniasnin udwin
annydinandu “‘deutaus” nsandisgUninifaunuaznszuanalssniainu
ﬂm@Lﬂﬁiammué'wgmivlsjLmﬂ@haﬁ'uashaﬁﬁfslé'm”mummﬁa lag'ldd3unaven
ﬂm@mﬁau"l,ﬂﬁnﬂﬁi:quuamﬂazmmnﬁﬁaﬂaz 30.65+24.79 W8T 36.45+26.68
ausIaU (P=0.102)

Waudsamaiasaulsanasvesenfiaasiaiiu ﬂf,jwﬁmammmﬁuﬂdﬂ
Jauaz 20 maaﬂ?mm‘ﬁ'i:yuuamﬂ (8871 underdose20) miuﬁima"l@'fmmﬁuﬂdﬁayaz
20 (8871 overdose20) LLﬂZﬂ’]S@]’NVLﬁE]ﬂﬁaGI@Ell]%&l’]@]‘ia%l;lu"ﬁ’m +Ja8as 20 maaﬁ'szquu
28710 WYiN Lﬁ"a%mwaaﬂ%mma%islu%ma‘*ﬁau"m mwammLﬂﬁiaumﬂmy'agluﬂﬁju
underdose20 wiaaen laranifinldlddgunsninsanszidutourwianzuanaisn
fann  (@13197 4) 11w nIansenludSunasesifoumdrenszuanalss wu ANy
ARNALARALLUY underdose20 luanaadnitonas 41.67 Lwiagjluﬂfejw overdose20 LNEl

SouRy 7.14
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@19197 4. Anwaaraniauluniiadssiunnaindiuneseinads wiofdnngludidinislde uazadnsninisarsenqls uazwanis

a =4 1 6
WIBULIN sjmzquﬂmm

SouazUaInERNATBLINNYTUaTENa9 e

USnas | wiie qﬂﬂiiﬁﬁw ﬁ”asawaaﬁ%mmﬁmmm@Lﬂﬁiaumnﬁi:qluamn N

Tudngs | ludnas a9 ANUAMARAILLLUANYTEE | anwemewndeuuuudafianis | 11a > 20% agluzag Win > 20%
Lade sD p’ 1A SD P’ £20%

A% Toua 16.64 1435 | 0.003 | -0.56 2205 | <0.001 | 14 (17.07%) | 56 (68.29%) | 12(14.63%) | 82

NITUaNANLN 26.12 24.99 -18.41 31.18 35 (41.67%) 43 (51.19%) 6 (7.14%) 84

0.6 TOUT 26.30 22.34 <0.001 -14.84 31.24 0.003 27 (32.93%) 46 (56.10%) 9 (10.98%) 82

NITUANANLN 42.73 30.02 -31.76 41.57 44 (52.38%) 30 (35.71%) 10 (11.90%) 84

Ao Toua 30.65 2479 | 0102 | -22.72 32.29 0.299 | 37 (45.12%) | 39 (47.56%) 6 (7.32%) 82

5 AITUBNAIEN 36.45 26.68 -27.51 35.92 47 (55.95%) | 29 (34.52%) 8 (9.52%) 84

1 TR Taum 13.05 1097 | <0.001 | -7.30 1545 | <0.001 | 15(18.29%) | 64 (78.05%) 3 (3.66%) 82

NITUANNNEN 28.44 26.41 -25.10 29.64 42 (50.00%) 41 (48.81%) 1(1.190 84

1.5 TaUD 27.99 26.34 0.001 -24.26 29.85 0.026 33 (40.24%) 47 (57.31%) 2 (2.44%) 82

NITUANNINEN 42.96 31.20 -41.04 33.71 53 (63.10%) 28 (33.33%) 3 (3.57%) 84

25 TaUD 49.03 66.98 <0.001 27.97 78.28 <0.001 20 (24.39%) 32 (39.02%) 30 (36.59%) 82

AITUBNAIEN 8.64 10.30 -3.38 13.04 5 (5.88%) 78 (91.76%) 2 (2.35%) 85

3 TaUD 43.48 62.92 <0.001 2213 73.33 0.002 16 (19.51%) 42 (51.22%) 24 (29.27%) 82

AITUBNAGEN 6.94 8.72 .73 11.03 2 (2.35%) 82 (96.47%) 1(1.18%) 85

3.75 Saasa TaUD 43.80 60.61 <0.001 16.49 73.08 0.002 25 (30.49%) 39 (47.56%) 18 (21.95%) 82

AITUBNAIEN 9.30 7.58 713 9.67 6 (7.06%) 77 (90.59%) 2 (2.35%) 85

5 ? TauI 41.93 5307 | <0.001 | 10.41 66.99 0.055 | 27 (32.93%) | 34 (41.46%) 21 (5.61%) | 82

AITUBNAIELN 5.41 6.60 -3.38 7.85 2 (2.35%) 82 (96.47%) 1 (1.18%) 85

75 TauI 39.77 46.34 | <0.001 | -0.22 61.23 0.184 | 28 (34.15%) | 37 (45.12%) | 17 (20.73%) | 82

NITUBNANEN 10.19 15.73 -8.62 16.65 12 (14.12%) | 73 (85.88%) 0 (0%) 85
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2) mnﬂ’%mmuuamﬂaQlu%uwﬁaﬁﬁm NI WALNTZUBNAILI
mmﬂm@mﬁaul,mué'uymiﬁaﬂﬂiwmﬂﬁqﬂmtﬁﬁaumasm%'maml,a:ﬁﬁfméwﬁmuma
aadlunIneszeiniinig (2.5, 3, 3.75, 5 uaz 7.5 AadfaT) lag P= <0.001, <0.001,
<0.001, <0.001 Waz <0.001 luudazyIunas awsrau (ﬂ’éaﬁhwao@mwﬁ 4) NNIA
@Tasms:iuaﬂmqmtﬁ@mnmm@mﬁauﬁuyirﬁﬁaﬂmﬂ Ao Youaz 5.41-10.19 vmazfins
mw‘hslqﬂmniii”aumLﬁ@mmﬂmmﬂﬁauﬁwystﬁaﬂa: 39.77-49.03 HsliananaunTTan
Az 91.76, 96.47, 90.59, 96.47, Uz 85.88 awInawe lagnaaslaslinszuanaseluy
US1nas 2.5, 3, 3.75, 5 uaz 7.5 SadaaT WU Nan133se4in (Hanhpueslsines
atiluzladfas gunvnlnsatsarndunszuanadse S9aziinAnuAanaLAA aufitias
N

wamﬁLmn:ﬁmmﬂm@mﬁauLLuuﬁugsrﬁua:mmam@Lﬂﬁiammuﬁ@
Aene infuwalduldlumadsate snfunsatsonlulsines 5 uaz 7.5 Sadaasn
WU m‘zuaﬂmamﬁmmﬂm@mﬁ'ammm%'mgmi $ounINNTETauT0ENITALIW L
qﬂmtﬁﬂ%aaaﬁmmﬂm@Lﬂﬁammuﬁ@ﬁﬂmﬂajLmﬂ@mﬁ'u (@191971 4 ABUEN9) D9
wgasliiAiuin nsdseluasanuaaiaaaewasnisadssnliaisldanuaaainson
LUUAANAANIS Lwimﬂ%mmﬂm@Lﬂﬁammué’wysﬂimﬁzﬁﬂmﬁuﬂy@mmaamimam

a v 1
Aawaa laanin

nmslsauineuilsanas

A1319N 5 LLammmﬂm@mﬁaué’wyirﬁmaamimamluﬂ%mmmd 9
= ' AA A o o ' — a ” &
FINUIT INIHN LT UFEAARDINUIZAIN “Wibr809UTIaT wazgUnInin1Inag
m’mm’mLﬂﬁauz%”wgsrimaamsmama:agluszé’ugﬂunﬂﬂ%mmmaamsmam Tag
msmdmlu‘ﬁmﬂ’fawméhﬂm:uaﬂmdmwummmmmﬂﬁaué’uysfﬁaﬂa: 26.12-
42.96 (Iu 5  USuasNnasey) §Iun13098 luniI8NaRaaTa8TauT LAY
AsnaLARuFNyTalgIaiTonas 39.77-49.03 (lu 5 Ysnnasnnasaw)

TunIiNTANRaAARDINKIZHIN “WibI8 IS 0T LLa‘;Qﬂﬂ‘iﬂiﬂ’]‘i
a9 wuanuaaaniausuyItikesninydin lifiauseandasatitann (a13190 5)
Immimam‘l,u‘wu'aﬂ"ﬁawm@i"auaqﬂmtﬁ“ﬁaumwumwﬂmmmﬁaué’ugszﬁaﬂaz 13.05-
30.65 ahum‘smam‘lumiaﬂﬁaﬁﬁmﬁwm:uanmamwumwﬂmmLﬂﬁaué'uyszﬁl,ﬁﬂa
P88 5.41-10.19 LY

A & = v X A A a Ada

NIILAINTANAIILTBAN B ANTNavasUSUIaTAITas lunIdndaw

FAAARDINWITHING “NI8VDIUTNINY LLa:qﬂmtﬁmimamﬁﬁ Tagwuin Usunasvad

%

Ao ~ \ A g
HINABINITUNIADAINUARITIALARD UAI U
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4‘ a 6 a v L 6 6 1 a a =
A13197 5. mi'smemﬂgauwuﬁmaaqﬂmmx “IE x UINeT: WNanlIuunyy

ANARYT sjgjmaaﬂ%mm

e LTINS qﬂmz‘ﬁﬁl"ﬁma Usanasludnas (@hLaﬁwaamwmmLﬂﬁauﬁugirﬂwmﬂ%’aﬁaz)
ARN

TaUT TaUT 1 TOUI aSetauTn 0.6 Toumn 1.5 Tau ADUTDUT
(13.05)° (16.64)" (26.30)" (27.99)° (30.65)"

Taum NITUaNANL ASetauT 1 TaUT1  AOUTOUT 0.6 Taww 1.5 Tau
(26.12)° (28.44)" (36.45)" 42.73) (42.96)°

ERRGR TaUT 7.5 088803 5 A8RAAT 3 AaRAGY  3.75 UaRAGT 2.5 AARAAT
(39.77)° 41.93)°  (43.48)"" 43.80)"° (49.03)°

ERRGR NITUaNAIL 5 J8RNATY 3 UaRRAY 2.5 UnAA®T  3.75 UaRAGT 7.5 NRRAAT
(5.41)° (6.94)° (8.64)° (9.30)° (10.19)°

[ s A

a, b: ﬂéwﬁﬁanmmﬂﬂmuauﬁ'w,mm'j'] %’aua:maam’mﬂm@Lﬂﬁauﬁugsrﬂmmn@m

L™

nuadNIREfAYNIEDa

1) mimamﬁﬂ%mmaglu%mﬂ%au"méﬁﬂqﬂnszﬁ"ﬁaumluﬂ%mm 1,

& 1 U 1 A o dl [ 6 1 [
A%, 0.6, 1.5 uazdauteurwuiiTouasyainnuaaaLARanFNYTDLYINAL 13.05,
o ot Aa A £
16.64, 26.30, 27.99 WAz 30.65 ANNAIAU N1TAIIWUSTNIAT 1 way ATITauTIAAINN
AANALAAAWLARLTRENIITLAT 20 LaTHANNARIALARALEAENIINITAI9IKLUSNAT 0.6,
1.5 uazAaUTaUTIadWABE AN IIRAG (P<0.05) (171N 5) NIaaglnd3anas 1 uaz
té % = v Y v 1 a dl dl & ' %
ASataum I T lTTeut laanindSunasan 9 3 na1T N 4 AN aEaNas
U a é v v v v 1 v L v
o882 68.29 mamluﬂsmmmwaummmaumvl,@amag]n@aa AFNFNAIANIDUAY
17.07 Uay 14.63 agljsluﬂa;w underdose20 LAz overdose20 ANEIAU FIRTUNITAIIL
J33105 1 Tour1 ang1aNAIIaLas 76.83 mdmluﬂ%mmﬁﬁaﬂfaum"l,@i"azhdgﬂ@"aa
ansauaz 19.51 waz 3.66 agﬂuﬂq’u underdose20 a2 overdose20 NFIAL
gl uS010T 0.6, 1.5 LazAawTawTN VL&immmulumié'«dﬁw%aszquu
amﬂmLLﬁdwa:SL%aqﬂﬂsﬂImsmaml,ﬂwﬁaumﬁmu LNINZHSLRLVAIANNARIALARDY
suyInlafy Aa 26.30-30.65 (A197497 5) 8nnd enmaainIWBITaEAZ 56.10, 56.10 UAZ
47.56 mmmmqmvl,@i”aamgﬂﬁaq (A171N 4)
2) mimammuamnﬁ‘szqﬂ%mmﬂu%m piafaaseanIzuanal9elu

1581913 5, 3, 2.5, 3.75 WAz 7.5 ﬁaﬁﬁmwudwﬁ%”aﬂa:maommﬂm@mﬁaué’ugitﬁwhﬁ'u
541, 6.94, 8.64, 9.30 WAz 10.19 ANNAAL msmo‘lunnﬂ%mmﬁmmmmLﬂﬁau"l,u'

' [ ' A o o [ Aaa a A =3 L4
UANANNWEENINRIEIATINIIRDA (P>0.05) mﬁmﬂunﬂﬂimmwmaamammmlﬂj

ﬂiZ‘]_lﬂﬂ(ﬂ’J\‘lil’]vL@Ta %Wﬂ@l’]‘i’]\‘i‘ﬁ. 4 AW DRIFUATIDLAL 96.47, 96.47, 91.76, 90.59
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LRy 85.88 RIN1INA9ENIWISNNAT 5, 3, 2.5, 3.75 uaz 7.5 ﬁaﬁﬁmvl,ﬁasmgﬂﬁao
ANNRIAU FFILULTINAT 7.5 TaRRAT FaIHN13A9 2 ATINIIzNIAnE NIz uanale
P1UUIN 5 TRARAT IR LaNIENTLAAAMNUAANIIANINNIINITA MU UIATAUN A

~ < o
S AHNIRNIOS]

Aa o o ¢ 1 6
Unsannouad (Mg x alnvas x HL)
AN 6 LAAIAINNANIALARALIUNITAIILNARULUDIILWNATNRLD Y
a (d' L3 a o 1 a Aa .&’ >
SUNATUURAN qﬂmmﬂlmma W HL WRNNTIUWLIN dNDWatad HL Aunualny
aa@ﬂﬁaaif:mwmmmJadﬂ%m@ma:qﬂmtﬁmima TN IRNR U LUV T=T o U LA
6 L% 1 vaid A =) U d'l v 1 a
gunyol =Foum wuin fnd HL ANINBENNITRAEN lARaLARautasndn (USuas
ARNALARALLIUTAUA: 19.03£18.03 LAz 26.82+24.20 lugﬁﬁ HL LNE9WaLAL bLNeIwa
auday; P=0.004) lunsdifignd HL AuAIwauszlidifniwaiasas 67.32 uaz 55.61
G]’JGEI’]VL@TQT']@TEN (ﬂ?mmagﬂumﬁayaz +20) AUEIAU WINRUIBUINIaT = TaRaaT
wazgdnind = nizuanawsen wud szau HL navldfinadennuasainien (Usunas
ARNALARNDUTANRY 7.00£8.07 LAy 9.12+12.12 ’Lmjﬁﬁ HL  tWadnauas ldtNaswa
auday; P=0.142) lunvdift il HL Miiawauszluiininaionas 94.63 uaz 90.00
mdmvl,@iygnéfaa ANNEIAL
LL@imn‘mmU'ﬂ’%mmuazaqﬂmrﬂ&iﬁmmaa@ﬂﬁaaﬁ'u TasniigSanas=
Taua LLazqﬂmni = NITUANATILN WUT1 320U HL  nauliinadaninuasiataaa

'
aa vl

(P=0.741) winnihd3unas = Tadfas uazaunsal = Faum wudn Al HL Avipane

U

uTaaden ldnanaiafentasnin (USuataaaindawllsouas 25.06£25.64 LAy

63.00£74.40 Tugfid HL iWoanauazliinana anudeau; P=0.001)
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A13197 6. 5”6ma:madmmﬂm@Lﬂﬁaulumsmama‘huunmu%ﬁmluﬁné’a Qﬂﬂiiﬁﬁl“fﬁﬁd LLQ:ﬂ'J']&JLLGIﬂ%’]%ﬁ’W%ETUﬂ']W LRSNANIT

oA

= = 1 = v = oA
WIBUNgUIERING NW&Jﬂ?WNLL@ﬂ%W%@’]%@jﬂJﬂ’]WLW UGW@LLE\]&VLIJ LWENND

u

Qq‘l_]ﬂini AN %’asmwaaﬂ%mmﬁmoﬂm@Lﬂﬁiaumnﬁiquuﬂmﬂ %ﬂEJE‘]&‘?JQx‘lﬂ’li(ﬂ’mLLﬂG@]WNﬂ%N’]@]iU’]ﬁ@I’JGVL@T1 N
ﬁﬂ’)ﬂlu ﬁl%ma LL@Iﬂ@ﬂ%@ﬁu m’mﬂm@]mﬁammu ﬂ’;’]&mammﬁammuﬁ@ P1q > 20% ayﬂwﬁ’;a Lﬁu>20%
fF FUNIN GETR AAN3 +20%

a8 SD P | iady SD P’
Tour | aiNEIna 26.82 24.20 -17.19 | 31.80 74 (36.10%) | 114 (55.61%) | 17 (8.29%) | 41
— 0.004 0.089
LNEIWE 19.03 18.03 -10.68 | 23.97 52 (25.37%) | 138 (67.32%) 15 (7.32) 41
Tows | nszuan | NiNgIwa 121 83 (37.73%) | 16 (7.27%) | 44
36.08 28.56 29.62 | 35.25
@981 (55.00%)
— 0.741 0.964
LNEIWE 100 88 (44.00%) | 12 (6.00%) | 40
34.50 28.88 27.78 | 35.42
(50.00%)

Tour | aNeIna 63.00 74.40 3350 | 91.63 65 (32.50%) | 62 (31.00%) | 73 (36.50%) | 40
o — 0.001 0.014
Janaay VNI D 25.06 25.64 -1.93 | 35.84 51 (24.29%) | 122 (58.10%) | 37 (17.62%) | 42

Aszuan | lNeIna 9.12 12.12 562 | 14.09 18 (8.18%) | 198 (90.00%) | 4 (1.82%) | 44

- 0.142 0.272
@298 LINEIW D 7.00 8.07 -4.02 9.91 9(4.39%) | 194 (94.63%) | 2(0.98%) | 41

1: 0IMAIATUARTTIBA 5 ATINTIEABIAE LU 5 UTinas asudwiueisnasiadu 5 vhvsswmeamadainlnnglusaudgariy

2: P mmmnﬂ?ﬂmﬁﬂummﬁwaammmmcﬂmﬁauiunsjwﬁﬁmmu@mmuﬁmqmmwLﬁﬂawaLLa:"szLﬁmwa Tauisudn P emea5n1Taa9

Bonferroni
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unn 4

msaﬁﬂmmmzﬁﬂna

Ao A= 2 a A P & \ a )
mMyispiAnmianinazasanunite gunsal wihodines szau HL
LazUSUIAINITAIGAANNARIALARDWIUNITAILIHN TauWLIN ANNRI bdNade
m’m@m@mﬁaulumsmomﬁfsﬂﬁaumua:m:uaﬂmau%ﬁamugmﬁuﬂsﬁu 9 luns
’imm:ﬁ"ﬁaga NMIAN N AU TLNAN LT WA LINWIT ANURTLAVaITNATAaNTT
A9UIGILNIZTUANAIIET LANITAILINAAURTatasar8t8a2981 Jlanale
USurasennunniinld iwsizussdunsaniesvinldon wassdroadsenladne (27)
s = =2 1 =3 A ] 2 L% .&
wa g9 T AN 3AN N a1l TN DI N AU DIAMNR AU DILIAANITAIILN I TAUTTIL T 1
qﬂmtﬁﬁﬁﬂﬂﬁluﬂs:mﬂ%Ummdﬂuﬂizmﬂmfu@ﬂ ANIANELULFRRTUN LT bk
Uszna oWy gaNTaunial I wna19LasNINTANUFUNWINLANNAIIALARA LN
AINNTT (odds ratio=1.40; 95%CI=1.06-1.84 Uaz 1.87; 95%Cl=1.45-2.41 au&1aL) (9)
a9 1IN ey mu’ia‘"ﬂ@”&ﬂdnvl,ajvl,ﬁﬂ'suqmmmaa@ﬂa”awaaqﬂmniua:mirmﬂ?mm
A800ARUINININADIN 5‘ﬂ‘ﬁ'&ﬂ’aLﬂumﬁﬁ‘fﬂL%m%é’uﬁufﬁ”laﬂﬁf@LLzmmmaﬁ'ﬂi
. . ° | ' X o A A A o & a
(randomization) ¥inl# ldanausilaladn enaauasnarsenluanunilandrsnunu Jany
= g A 1 Aa o = =3 = Al a e
IRNARAaUNWRI I SwIreluadadianatandlunanisiay

NSANEIBWLIN AUREAAREITBINUIUTNNATNTEYURARINUAS
qﬂmtﬁﬁlﬁmamﬁmmﬁm”fyashaﬁd@iammﬂm@mﬁau NANITIVLTIN LUDRUIL =T DU
7 LLa:qﬂmrirﬁawm LNAANUARIALARDWNTA ININNTUNRUI & =T A UT LLazqﬂﬂmf=
n3zUaNAI8N (wummmmmﬁaué’wsrﬁaﬂaz 13.05-27.99  Wa% 26.12-42.96

o > Qs ,:"4’ a dl v dci a dl v =}
AUF1AL) waauuwulu‘qﬂﬂimmmima‘nmaau NI UNIHNUTINAINGaIa290ANY
laiTaian 11w “Aautans’”

RINRUIU=UARANT LLazqﬂmtﬁmsma=m:uaﬂmom WUAIINARG
LARAWNIDININNTRNRUII=NAAAAT LLazqﬂﬂitﬁﬂﬁawm TaawuAINARIALARD
é’uyitﬁaﬂaz 5.41-10.19 WAL 39.77-49.03 AINEIAU WANIIANMIHROAARDINUNA

=2 ' A ' ' a o ' 4 AA
n13AnE a1 UTEINAN WL BInrUSuIaT=To s wigUniniarsenddauan
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Inaruvasgnuindesige (szuziaaiads 0.99 Tunfl) dannda CPM 4 mg/smi 1Fiaan
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A a a S Aq o | Y A o v A
Wiy 1.47 3udl dueinlfzezaalumslnadiiusesgnuiiainige 2 &1aude
Ibuprofen 100mg/5ml a8z Domperidone 5mg/5ml Ifszozaafon 12.04 uas 25.73
AN ausIaL

AMsnasauANuniavaIz1ITNdesn sl duaiunwuedenin 6 wia wudn
6 L3 ] v Y A A a ~ [ A
waanazed lfzwziiarlumiylnadiuvesgnuiidesiiga (1ads 0.50 Tuf) daunfe
s (0.53 Fwfl) dussnldszozinarlunisinasiusasgnuiauinfigada Glycerine
(20.17 3wN)
= dq/d 1 v v 1 a =) 1 :‘ 3 =} Q =
MIFNEHNEI1 H13282IRREENTT 12 AWN UEAIIT BTNwBATZALANURHA
%8 H13TELIANNINNET 12 TUN uaasdtednuiszauanuniauin 39091
Glycerine ugindanunilasn drussdu 9 danunitates aaiu dI9p3aien

danduarwnuvassninnianuniia

Yoy Hasnnidarsnnsanladng 31070N NANNRZE1A bAd18 waziian Glycerine

o Y da P
Lﬂu@’]LL‘ﬂuﬂJ@d HIUINUAIURUANTIN

v

ANTIMANKIN 1.1 T2AUAMNRIAVAIFNINGDIN I LTI UA LN WY D I8 L

a a a =2 “ A _ & & o 2
Ll]fﬁl‘]_lLﬂﬂUﬂUﬂqiﬂﬂﬂqmaﬂﬂaWﬂﬂ ANATNIINIEA LLRSRUANG ?ﬁqa (9-10)

%QUW/Q’JWNLLS\‘] %aﬂ%ﬂ’ﬂﬂ’] 3$U$L’Jﬂ’]“ﬂﬂd§ﬂLLﬁlﬁﬁvLﬂﬂﬁ\hu i:@”ummwﬁ@
Awn)
ﬂ%ﬁ ﬂ%ﬁ ﬂ%ﬁ Lﬂsﬂ U U WNR
1 2 3 A | aNAN | neaad
& | sassit
Antacid Tulauay 093 | 1.07 | 098 | 099 | Wes | tiaw -
CPM 4 mg/5ml 9RMSIART | 1.53 | 142 | 147 | 147 | %oy | nand -
[ARRE
Amoxicillin - . 172 | 1.80 | 1.75 | 1.76 | ey | way -
NUUBNITUN
250mg/5ml
Paracetamol 29AMINET | 231 | 2,09 | 208 | 216 | twew | nald -
120mg/5ml [ARRLY
Erythromycin Qiﬂtﬁﬂu 213 2.33 219 2.22 [ARRN [ARRN -




33

Fou/ANULTY FouSenen S:U:nanmaaﬁﬂuﬁdﬁﬂﬁawnu szauaAMUnRa
Awn)
A% | As9N | e39n | wdp | a9 284 W
1 2 3 INAF | JUEN | NAfD
& | snsit
125mg/5mi
Simethicone - - 3.96 3.56 3.06 3.53 | na N | Nad -
NUUUNITIN
40mg/0.6ml
Co-trimoxasole A - 3.93 4.14 4.29 412 | nad Do -
filatniinea
200/40mg/5m
Ibuprofen BIAMINRT | 12.07 | 11.99 | 12.05 | 12.04 yn yn -
100mg/5ml N3y
Domperidone " e 2568 | 25.64 | 25.86 | 25.73 | ¥IN 4N -
Tnansy
5mg/5ml
waanagaa LNAR ) 052 | 048 | 051 | 0.50 - - %oy
wlan _ 044 | 051 | 063 | 053 - - oy
y 120 | 1.20 | 137 | 1.26 - - waw/
Glycerine2:41 1 }
nad
233 | 238 | 255 | 242 - - o/
Propylene glycol )
nad
6.07 | 6.88 | 7.55 | 6.83 - - way/
Sorbital )
nad
Glycerin _ 18.21 | 2113 | 21.19 | 20.17 - - 4N

o a9 ¥
ﬂqslaaﬂlﬁﬂqmiﬂiﬁﬂﬂaau

=2 Ao oA a o > =2 A 2
miﬂﬂ‘hﬂuﬂ(ﬂLaaﬂﬂium‘ﬂuamﬂm%ﬁ_m@aaumnaadm‘mn‘hm A NIIFANEN

v a 4 o 2§ o ¥ o v & A o Y
VIRUFANGA Haqa (10) ﬁi?ﬂi’l&lﬂ’]ﬁdl“ﬁ&l’]u’]ﬁ’]%iumﬂﬁuwﬂgﬁ\‘liix‘lw{l’mﬁawmf_la(ﬂ
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NI uszezan 1 0 aaud 1 qanAY 2557 — 30 AUENEW 2558 AaLdusasas
93.35 vasludlfuidmninidn uaznmifinmvesawaa Sadedneasd (9) Tulsswenuna
U1nWIkd 29nIaunaIaInITnT Nunulusisnluaneusiduinuiduszoziian 1 4
LN A9LE 1 ANTIAA — 31 TWINAN 2556 AaLiuTauas 97.36 vasluddlTuning1nIy
= a A & o L8 o =< a
AN ANTNAARKIN 1.2 LRAIUSHNATNUNN R I ludgalFenlunsdnen luada
a d' o 0/‘ q,' v 6 uq: 1 a d'
na1IUSuaInLdudaslwnisaslTa1vadunngnInuanwui Usuiasn
UWNSFILaY 5 81aULINAa 5 ml, 2.5ml, 3.75 ml, 7.5 ml, Laz 3 ml lagauANuNNg &9
Aardusasas 42.80, 13.24, 11.69, 9.16 WAz 5.80 ANNAAL ;ﬁﬁ]”ﬂ?iﬂ‘fﬂ%mmﬁ'd 5 10%

AINUIUSNAT AT TN

ANTNMANKIN 1.2 IWIBIURITIWNANNUTIAINUNN TR LT I d g9 LT N1 3AN =N

luafia
‘LI%SJ’W]T‘?; ﬂ’]iﬁﬂiﬂ’]‘ﬂﬁ]\‘]ﬁ&lﬁ‘ﬂa{“gﬁfe}ﬂ miﬁﬂmmadgwé’ﬁ ﬁ@l@?@i’]d %E]UE\]ZTJ@J
§3 (ml) 29d 2
guniol | dwa | Jeuaz guniol | dwu | Seuaz ANt
W
20.00 TAUT 12 0.059 - - 0.000 0.032
15.00 TaUT 2 0.010 02861729 275 1.592 0.735
12.50 TaUD 18 0.088 TauT 25 0.145 0.114
10.00 TAUT 925 | 4.535 TaUT 605 3.502 4.061
8.75 TaUT 33 0.162 TaU 91 0.527 0.329
8.35 TAUT 1 0.005 - - 0.000 0.003
7.50 Tauwn | 1,721 | 8.438 T 1,733 | 10.03 9.168
7.00 Waaaag | 56 0275 | “aaaald 60 0.347 0.308
6.65 TaUT 10 0.049 - - 0.000 0.027
6.25 TaUT 54 0.265 - - 0.000 0.143
6.00 Waaaad | 358 | 1.755 | %aaaald 354 | 2.049 1.890
5.00 Tauw | 8,773 | 43.136 TaUT 7,179 | 42.40 42.799
NI 25 NNDAAIN 163 1
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ﬂ%&l’](ﬂi‘ﬁl ﬂﬁiﬁﬂﬂﬁm@ﬂﬂ&lﬁﬂ@r‘gaQﬂ ﬂ’]iﬁﬂi&’]‘ﬂ@dﬁ]‘Wﬁ/ﬁ '3@1@1{61’10 %ﬂ IR EN
§3 (ml) 19F 2
punsal | dwwa | Jesar | aunial | dwou | Sowas AN
123
4.00 #aaaad | 1,030 | 5.050 | ©AAAAI 506 | 2.929 4.077
3.75 Taww1 | 1,811 | 8.879 TaUT 2,594 | 15.01 11.692
3.50 waaaad | 67 0.328 - - 0.000 0.178
3.35 TAUT 19 0.093 - - 0.000 0.050
3.00 Waaaad | 1,000 | 5344 | waaaadd | 1,097 | 6.349 5.805
2.50 Taws1 | 2,914 | 14.552 TaUT 2,010 | 11.69 13.240
ARDNGN I 54 NROAG I 10 1
2.00 WaaaAd | 588 | 2.883 | ©AAAAY 320 1.852 2.410
1.70 NaOAN 1 0.005 - - 0.000 0.003
1.67 NaaAA 3 0.015 - - 0.000 0.008
1.65 TAUT 21 0.103 . - 0.000 0.056
1.50 Waaaad | 96 0.471 | vaaaAd 114 | 0.660 0.557
1.30 - - 0.000 | wABAA2I 7 0.041 0.019
1.25 BRIEN 3 0.015 BRIIGEN 4 0.023 0.019
1.20 NaaA 5 0.025 | waaAA2d 26 0.150 0.082
1.00 Weaaad | 137 | 0.696 | %aaaald 79 0.457 0.587
NNDANRLA 5 &N
0.70 NaaA 2 0.010 - - 0.000 0.005
0.75 NaOAA 1 0.005 - - 0.000 0.003
0.60 waaaad | 173 | 0.941 - 0.000 0.510
NRDANRLA 19 )
0.50 waaaad | 14 0.069 - - 0.000 0.037
0.30 waaanua | 355 | 1.741 | “aaanua 42 0.243 1.054




a [ [ A v A a
NMMARWIN 2. NIILATIEH GEE I@Umthmmaiaﬂaz*‘naoﬂ’s’]wﬂm@maammum

fAianslunIalgen
LARIVDIAMNNLUTUTIN Wald Chi-Square df P
AMUNHA 0.96 1 0.326
guUnsal 18.80 1 |<0.001*
i eH] 43.43 1 <0.001*
HL 2.82 1 0.093
®IY x HL 6.32 1 0.012*
gunvol x HL 3.69 1 0.055
ANUNRHA x HL 0.07 1 0.799
gunsal x Wil 0.69 1 0.407
AMUNHA X HibIE 0.15 1 0.697
anwunila x gunsal 0.55 1 0.457
gunIol x nibae x HL 7.23 1 0.007*
AMUNHA x B8 x HL 0.95 1 0.33
anunita x gunIol x HL 1.97 1 0.16
anundta x gunIal x wie 0.34 1 0.561
anunita x gunIol x Wiy x HL 0.01 1 0.911
wihe x YInnas 134.62 8 <0.001*
AMURKA x K8 x USuas 8.42 8 0.394
guUnsal x Wil x USwnas 28.38 8  |<0.001*




x YSuas

UWAaITaIANULYIUITIN Wald Chi-Square df P

AIE x HL x YSuas 9.46 8 0.305

A 6 1
AMUAUA X qﬂmm X B8 X 8.94 8 0.347
SIRTValop]
qﬂnmi X %8 x HL x USuas 5.40 8 0.714
AMURBA X KUY X HL X 15.19 8 0.055
SIRTValop]

A 6 ]
ANRWA X qﬂnsm X B3I8 x HL 8.09 8 0.425

*: P<0.05; HL fa ﬂ’n&lLL@ﬂa’]u@T’]uqmﬂﬁw (health literacy)
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MauwIn 3: AuanaadeulumMInluianladng 9 (2 anuniia x 2 whod3ines x 2 gdnint x 2 TALANVLANMUMUFVNIN

x 5 UFu1a7)

U3unas | i qﬂnmi HL AN | ANUAMALARBBULLY | ANUAMALARBBULLL | 1IN (RARIW) VDIDFIFUATLULIY N
nia a?(mﬁstﬁ (3088%) AANEANN (3DUAZ) audsinasefiansle
a8 SD La& SD 219 > 20% agﬂuﬁu 1A% > 20%
+20%
2.5 T T Yad %o 14.50 15.19 1.06 21.23 3 (0.15) 14 (0.7) 3(0.15) | 20
25 TOUT TOUT i N 18.29 17.91 -1.71 25.86 3(0.143) | 15(0.714) | 3(0.143) | 21
25 T T VeI | aw 20.14 13.38 1.86 24.54 4 (0.2) 12 (0.8) 4 (0.2) 20
25 TOU TaU WNeWa | ann 13.71 9.76 -3.24 16.78 4(0.19) | 15(0.714) | 2(0.095) | 21
25 TAOUTY | NITUDNGA i oy 27.70 19.64 -18.73 28.66 | 12 (0.522) | 10 (0.435) | 1(0.043) | 23
25 TAOUTY | NITUDNGA i N 23.78 27.98 -17.50 32.49 7 (0.333) | 11(0.524) | 3(0.143) | 20
25 TaUT1 | NITUBNAIT | LWewa | wed 21.82 22.44 -9.58 30.13 5 (0.25) 13 (0.65) 2 (0.1) 20
25 Towrn | NIzUENA | LWWNeWa | ann 30.94 30.15 -27.78 33.23 11 (0.55) | 9 (0.45) 0 (0) 20
25 mL Tau i %og 88.22 100.93 57.82 121.90 6 (0.3) 5 (0.25) 9(0.45) | 20
25 mL TOUD i N 55.30 68.59 36.14 80.92 5 (0.25) 7 (0.35) 8(0.4) | 20
25 mL TOUD WWeawa | view 27.45 16.51 12.82 29.85 4(0.19) | 8(0.381) | 9(0.429) | 21
25 mL TOUD WNeWa | ann 27.31 34.48 6.90 43.84 5(0.238) | 12 (0.571) | 4(0.19) | 21
25 mL NIUANA i oy 7.60 6.98 -5.16 9.03 1 (0.05) 19 (0.95) 0 (0) 20
25 mL NIEUANAN 14l AN 10.95 15.29 -1.68 18.87 1(0.042) | 22(0.917) | 1(0.042) | 24
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ey | wiag qﬂﬂmi HL AN | ANUAMALARAWULLY | ANUAMALARAWLLY | $1WI% (RASIW) VBIDENFUATUL N
wia é}'wy‘mi (F08a%) AANEANN (FDDAL) audsnasefiansle
1o SD a8 SD 0 > 20% agﬂwﬁfm L% > 20%
+20%
25 mL NITUONAN | LWedWa | tiae 7.83 7.39 -3.83 10.17 2 (0.095) | 19 (0.905) 0 (0) 21
25 mL NITUONAN | WWEIWa | AN 7.76 8.39 -3.16 11.10 1 (0.05) 18 (0.9) 1(0.05) | 20
3 TOUI T Yad %o 32.10 24.61 -12.46 39.08 7 (0.35) 10 (0.5) 3(0.15) | 20
3 TOUT TOUT i N 30.37 25.12 -23.89 3162 | 10 (0.476) | 9 (0.429) | 2(0.095) | 21
3 T T VeI | aw 17.13 17.12 -7.53 23.29 3 (0.15) 15 (0.75) 2 (0.1) 20
3 TOU TaU WNeWa | ann 25.43 20.01 -15.02 29.03 7 (0.333) | 12 (0.571) | 2(0.095) | 21
3 TAOUTY | NITUDNGA i oy 52.55 27.71 -43.01 4148 | 16 (0.696) | 5(0.217) | 2(0.087) | 23
3 TAOUTY | NITUDNGA i N 40.21 33.66 -24.46 46.93 9(0.429) | 9(0.429) | 3(0.143) | 21
3 TaUT1 | NITUBNAIT | LWewa | wed 35.58 30.10 -25.38 39.50 8 (0.4) 9 (0.45) 3(0.15) | 20
3 Towrn | NIzUBNA | LWNeWa | ann 41.22 27.72 -32.85 37.69 11 (0.55) | 7 (0.35) 2 (0.1) 20
3 mL TOUD i oy 75.82 94.78 50.52 111.12 4(0.2) 8 (0.4) 8 (0.4) 20
3 mL TOUD i N 52.38 63.67 30.45 77.24 4(0.2) 9 (0.45) 7(0.35) | 20
3 mL TOUD WWeawa | view 20.22 19.86 0.79 28.69 5(0.238) | 12 (0.571) | 4(0.19) | 21
3 mL TOUD WNeWa | ann 27.46 35.91 8.51 44.78 3(0.143) | 13(0.619) | 5(0.238) | 21
3 mL NIUANA i oy 6.47 5.93 -3.73 8.03 1 (0.05) 19 (0.95) 0 (0) 20
3 mL NIEUANAN 14l N 9.47 14.23 0.36 17.20 1(0.042) | 22(0.917) | 1(0.042) | 24
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ey | wiag qﬂﬂmi HL AN | ANUAMALARAWULLY | ANUAMALARAWLLY | $1WI% (RASIW) VBIDENFUATUL N
wia é}'wy‘mi (F08a%) AANEANN (FDDAL) audsnasefiansle
1o SD a8 SD 0 > 20% agﬂwﬁfm L% > 20%
+20%

3 mL NITUONAN | LWedWa | tiae 5.37 413 -1.90 6.59 0 (0) 21 (1) 0 (0) 21
3 mL NITUONAN | WWEIWa | AN 6.03 5.08 -2.07 7.72 0 (0) 20 (1) 0 (0) 20
3.75 Tau Tau i %og 35.37 25.58 -18.36 40.20 9 (0.45) 7 (0.35) 4 (0.2) 20
3.75 TOUT TOUT i N 36.32 28.33 -34.49 30.64 | 12 (0.571) | 9 (0.429) 0 (0) 21
3.75 T T VeI | aw 23.67 24.19 -14.68 30.79 6 (0.3) 12 (0.8) 2 (0.1) 20
3.75 TOU TaU WNeWa | ann 27.12 19.77 -22.76 24.89 | 10 (0.476) | 11 (0.524) 0 (0) 21
3.75 TAOUTY | NITUDNGA i oy 38.65 24.48 -34.29 30.54 | 15(0.652) | 7(0.304) | 1(0.043) | 22
3.75 TAOUTY | NITUDNGA i N 32.72 26.17 -20.97 36.71 12 (0.571) | 5(0.238) | 4(0.19) | 21
3.75 TaUT1 | NITUBNAIT | LWewa | wed 25.51 23.45 -12.41 32.75 7 (0.35) 12 (0.8) 1(0.05) | 20
3.75 Towrn | NIzUBNA | LWNeWa | ann 48.89 28.77 -42.04 38.52 13 (0.65) | 5 (0.25) 2 (0.1) 20
3.75 mL Tau i %og 78.37 88.18 48.03 108.69 8 (0.4) 4 (0.2) 8 (0.4) 20
3.75 mL TOUD i N 51.60 64.94 28.77 78.41 7 (0.35) 7 (0.35) 6 (0.3) 20
3.75 mL TOUD WWeawa | view 21.68 22.92 -10.83 29.93 5(0.238) | 15(0.714) | 1(0.048) | 21
3.75 mL TOUD WNeWa | ann 25.56 28.99 2.07 39.01 5(0.238) | 13 (0.619) | 3(0.143) | 21
3.75 mL NIUANA i oy 9.41 6.08 -9.20 6.42 1 (0.05) 19 (0.95) 0 (0) 20
3.75 mL NIEUANAN 14l AN 10.13 7.75 -4.87 11.94 2(0.083) | 21(0.875) | 1(0.042) | 24
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ey | wiag qﬂﬂmi HL AN | ANUAMALARAWULLY | ANUAMALARAWLLY | $1WI% (RASIW) VBIDENFUATUL N
wia é}'wy‘mi (F08a%) AANEANN (FDDAL) audsnasefiansle
12 SD nen SD P9 > 20% agﬂwﬁfm L% > 20%
+20%

3.75 mL NITUONAN | LWedWa | tiae 8.87 8.56 -8.87 8.56 2 (0.095) | 18 (0.857) | 1(0.048) | 20
3.75 mL NITUONAN | WWEIWa | AN 8.60 8.15 -6.04 10.29 1 (0.05) 19 (0.95) 0 (0) 20
5 T T Yad %o 9.49 5.81 -4.49 10.36 1 (0.05) 19 (0.95) 0 (0) 20
5 TOUT TOUT i N 19.22 14.73 -9.52 22.57 8(0.381) | 11(0.524) | 2 (0.095) | 21
5 T T VeI | aw 14.37 10.99 -10.33 15.03 5 (0.25) 14 (0.7) 1(0.05) | 20
5 T T WNEIWE | NN 9.01 7.22 -4.88 10.60 2 (0.095) | 19 (0.905) 0 (0) 21
5 TAOUTY | NITUDNGA i oy 25.98 22.29 -24.02 2448 | 12 (0.522) | 11 (0.478) 0 (0) 23
5 TAOUTY | NITUDNGA i N 29.70 29.97 -25.82 3354 | 10 (0.476) | 11 (0.524) 0 (0) 21
5 TaUT1 | NIZUBNAIY | LWewa | wee 25.99 26.43 -22.45 29.65 8 (0.4) 11 (0.55) 1(0.05) | 20
5 Towrn | NIzUBNA | LWNeWa | ann 32.38 28.22 -28.24 32.57 12 (0.6) 8 (0.4) 0 (0) 20
5 mL TOUD i oy 69.36 76.24 37.02 97.13 8 (0.4) 2 (0.1) 10 (0.5) | 20
5 mL TOUD i N 49.74 60.08 17.18 76.83 7 (0.35) 8 (0.4) 5(0.25) | 20
5 mL Tau WWedwe | vaw 24.25 21.43 -8.57 31.62 6 (0.286) | 13 (0.619) | 2 (0.095) | 21
5 mL TOUD WNeWa | ann 26.06 24.33 -2.38 36.04 6(0.286) | 11(0.524) | 4(0.19) | 21
5 mL NIUANA i oy 453 2.77 -3.47 4.08 0 (0) 20 (1) 0 (0) 20
5 mL NIEUANAN 14l AN 5.22 6.97 -4.07 7.72 1(0.042) | 22(0.917) | 1(0.042) | 23
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ey | wiag qﬂﬂmi HL AN | ANUAMALARAWULLY | ANUAMALARAWLLY | $1WI% (RASIW) VBIDENFUATUL N
wia é}'wy‘mi (F08a%) AANEANN (FDDAL) audsnasefiansle
12 SD nen SD 0 > 20% agﬂwﬁfm L% > 20%
+20%
5 mL NITUONAN | LWedWa | tiae 7.23 10.30 -6.16 11.01 1(0.048) | 20 (0.952) 0 (0) 21
5 mL NITUONAN | WWEIWa | AN 4.60 3.10 0.44 5.63 0 (0) 20 (1) 0 (0) 20
75 T T Yad %o 31.83 26.04 -27.78 30.53 10 (0.5) 10 (0.5) 0 (0) 20
75 TOUT TOUT i N 40.18 30.00 -39.10 31.46 | 12 (0.571) | 9 (0.429) 0 (0) 21
7.5 T T VeI | aw 15.53 20.01 -15.17 20.30 4 (0.2) 16 (0.8) 0 (0) 20
75 TOU TaU WNeWa | ann 24.01 23.30 -14.72 30.34 8(0.381) | 11(0.524) | 2(0.095) | 21
75 TAOUTY | NITUDNGA i oy 46.23 29.03 -45.29 3054 | 16 (0.696) | 5(0.217) | 2(0.087) | 21
75 TOUTY | NIZUANGA i N 42.77 33.56 -41.63 35.04 | 12 (0.571) | 9 (0.429) 0 (0) 21
7.5 TaUT1 | NITUBNAIT | LWewa | wed 38.87 33.41 -34.55 38.08 11 (0.55) 8 (0.4) 1(0.05) | 20
7.5 Tau NITUaN®I LNEIWE an 43.83 30.50 -42.47 32.46 4 (0.7) 6 (0.3) 0 (0) 20
75 mL Tau i %og 62.39 63.01 18.55 87.78 9 (0.45) 4 (0.2) 7(0.35) | 20
75 mL TOUD i N 46.81 52.38 10.49 70.25 7 (0.35) 8 (0.4) 5(0.25) | 20
75 mL TOUD WWeawa | view 18.53 18.82 -11.21 24.15 4 (0.19) 4 (0.667) | 3(0.143) | 20
75 mL TOUD WNeWa | ann 31.75 28.17 -17.82 38.97 8 (0.381) 1(0.524) | 2(0.095) | 21
75 mL NIUANA i oy 14.77 23.96 -14.74 23.97 4(0.2) 16 (0.8) 0 (0) 20
75 mL NIEUANAN 14l AN 11.99 13.62 -10.92 14.53 6 (0.25) 18 (0.75) 0 (0) 24
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et | Wiy guUnsal HL AN | AUARIALARBUULY | ANANIALARAULUL | $1WI% (FAEIW) VBIDNEFNATUL N
wia é’wystﬁ (F08a%) AANEANN (FDDAL) audsnasefiansle
1o SD a8 SD 0 > 20% agﬂwﬁfm L% > 20%
120%
75 mL ATUBNGIY | LWpawa | waw 9.05 14.34 -6.07 1590 | 2(0.095) | 19 (0.905) 0 (0) 21
75 mL ATTUAN@d | LWEIwa | XN 4.64 4.34 -2.43 5.94 0 (0) 20 (1) 0 (0) 20
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NANWIN 4: LLUU@QUQWN“I}JQH@‘I’T’JVM LLﬂiLLUUﬂ@ﬁaUﬂ’J’mLL@]ﬂﬂ'l%ﬁ’luq‘lJﬂ’]W

WULRIUAINTBNAN WU TN EAITVDINILIIINITY

o o Aa ' a & o v @ @
Lﬁa\‘]ﬁ'ﬂ]'ﬂ]El'ﬂ&lNaﬁaﬂqﬁl&lﬂaﬁlﬂLﬂaa%‘l%ﬂqﬁﬁ?\iﬂquqaqﬂsﬂlﬂﬂwaﬁaﬂﬂﬂsaﬂ

o A ° A / 1 D A o o ' a o
fTuas nyanrinaiasnansgn (V) adlu NATINUAINDUTDIYNG LazlANdInaL
adlutasinalvassnuanuinase

1.we L yae O 2)ndgs

3. im”'umiﬁﬂmga 70

[ 1) li'leiSauniiie

o = v
[ 3) sisoudinsaandu

O 2) suilszondnmn

[ 4) sisendinsaeudas

[ 5y Y. [ 6) 195
L1 7) ewdSyan [ 8) Usyanas
L1 9) ganilSyanas (320).ccceen [ 10) 8 9 CEST) N
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Factors Affecting Dosing Errors in Pediatric Liquid Medications among Parent

Channaya Mankarn1, Sanguan Lerkiatbundit’

1Pharmac;y Technician Department, Sirindhorn College of Public Health Yala

2Depar‘[men’[ of Social and Administrative Pharmacy, Faculty of Pharmaceutical Sciences, Prince of Songkla University

Abstract

Objective: To study the effect of drug viscosity, volume of medicine to be measured, dosing devices, units of
volume on the drug label and health literacy (HL) on dosing errors of pediatric liquid medicines among parent.
Methods: The study began by asking 333 parents of children under 12 years old to complete the THLA-W+ (Thai
Health Literacy Assessment Using Word List with Extended Questions to Test Comprehension) to assess their HL.
The participants were divided into those with adequate and inadequate levels of HL. Both groups were asked to
measure the medicine under the conditions randomly chosen for them by the researchers. There were 8 conditions in
the study: 2 levels of viscosity (low - high) x 2 units of volume (teaspoon or milliliter) x 2 devices (teaspoon or syringe).
Each participant measured 5 volumes, i.e. half, 0.6, three-quarter, 1 and 1.5 teaspoons for those getting teaspoon as
the volume unit, and 2.5, 3, 3.75, 5 and 7.5 milliliters for those getting milliliters as the volume unit. The data were
analyzed using generalized estimating equation. Results: Device x unit x HL Interaction and device x unit x volume
Interaction showed a statistically significant effect on dosing error. Viscosity had no effects on dosing error.
Incongruence between unit of volume on drug label and measuring tool increased dosing error. Dosing error with
teaspoon as a unit and teaspoon as a tool was less than that with teaspoon as a unit and syringe as a tool (absolute
errors were 13.05-27.99% and 26.12-42.96%, respectively). In the case of teaspoon as unit of volume and teaspoon
as device, 68.29% and 76.83% of subjects were able to accurately measure half and 1 teaspoon of the drug,
respectively. However 47.56-57.31% of the participants were able to accurately measure the drug at the volume of
0.6, three-quarter and 1.5 teaspoons. When the unit of volume was milliliter and device was syringe, there were 85.88-
96.47% of participants correctly measuring the drug. When unit of volume was ml and tool was syringe, it became an
easy task to measure the medicine with 90% of participants with insufficient HL being able to measure medication
correctly. If unit of volume was teaspoon and tool was teaspoon, 55.61% and 67.32% of those with insufficient and
sufficient HL, respectively, were able to accurately measure the drug. Conclusion: Device x unit x HL Interaction and
device x unit x volume Interaction showed a statistically significant effect on dosing error, while viscosity had no
effects. Public health organizations should promote to the use of milliliters as unit volume on drug labels and distribute
syringe when dispensing liquid medicine. Use teaspoon as volume unit and teaspoon as a device should be done only
when the volume of the medication to be measured is half or one teaspoon. Dispensing of liquid medicine should
avoid the incongruence between volume units and distributed dosing device.

Keywords: liquid medication dosing, medication error, dosing error, pediatric liquid medications, hospital pharmacy
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UaIaIn UL IUTIN Wald Chi-Square df P
ANunia 0.09 1 0.76
gunsnl 14.11 1 <0.001*
Il 0.99 1 0.32
HL 15.53 1 <0.001*
A8 x HL 6.04 1 0.014*
gUnsal x HL 11.38 1 0.001*
AMURAHA x HL 243 1 0.12
aUnyol x iy 59.42 1 <0.001*
ANURHA X B8 1.40 1 0.24
Anuniia x gunsol 0.46 1 0.50
aunsol x nibag x HL 5.68 1 0.017*
ANURHA x 118 x HL 0.35 1 0.56
AnNria x gunsol x HL 0.32 1 0.57
Anunita x gunsal x niay 0.55 1 0.46
ANunita x gunsal x nibay x HL 3.75 1 0.053
wile x Usnnas 103.75 8 <0.001*
aNunia x e x Usas 6.25 8 0.62
aunyol x nibag x Uswas 22.49 8 0.004*
#wie x HL x U3unas 11.05 8 0.20
AMUNHA X qﬂmttﬁ X A8 x UIuas 9.40 8 0.31
gunsol x My x HL x USwas 7.62 8 0.47
AMURKA X M8 x HL x U3nas 13.34 8 0.10
AMUNHA X qﬂmttﬁ X W8 x HL x U3u1es 2.86 8 0.94

*: P<0.05; HL @8 mwmmﬂmuﬁmqmmw (health literacy)
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Tuenas a9 A4 mmﬂa'wu,ﬂﬁiaml,uuz%'uyitﬁ ANUARALAREULULAATIATN 270 > 20% ayflwﬁ'm 1t > 20%
1ady SD P’ o SD 3 £20%

A% Tauan 16.64 14.35 0.003  -0.56 22.05 <0.001 14 (17.07%) 56 (68.29%) 12 (14.63%) 82

ATTUBNANEN  26.12 24.99 -18.41 31.18 35 (41.67%) 43 (51.19%) 6 (7.14%) 84

0.6 TauT 26.30 22.34 <0.001 -14.84 31.24 0.003 27 (32.93%) 46 (56.10%) 9 (10.98%) 82

nITuanaIden  42.73 30.02 -31.76 41,57 44 (52.38%) 30 (35.71%) 10 (11.90%) 84

Aan Toua 30.65 24.79 0102  -22.72  32.29 0.299 37 (45.12%) 39 (47.56%) 6 (7.32%) 82

TOUT1  nIzUBNANEN  36.45 26.68 -27.51 35.92 47 (55.95%) 29 (34.52%) 8 (9.52%) 84

1 Toua 13.05 10.97 <0.001 -7.30 15.45 <0.001 15 (18.29%) 64 (78.05%) 3 (3.66%) 82

nyzuanaIden  28.44 26.41 -25.10 29.64 42 (50.00%) 41 (48.81%) 1(1.190 84

1.5 TauT 27.99 26.34 0.001 -24.26 29.85 0.026 33 (40.24%) 47 (57.31%) 2 (2.44%) 82

NITUBNAIYT  42.96 31.20 -41.04 33.71 53 (63.10%) 28 (33.33%) 3 (3.57%) 84

2.5 Taua 49.03 66.98 <0.001 27.97 78.28 <0.001 20 (24.39%) 32 (39.02%) 30 (36.59%) 82

nTUsaNaNgN  8.64 10.30 -3.38 13.04 5 (5.88%) 78 (91.76%) 2 (2.35%) 85

3 TaUT 43.48 62.92 <0.001 2213 73.33 0.002 16 (19.51%) 42 (51.22%) 24 (29.27%) 82

n3TUENA9EN  6.94 8.72 .73 11.03 2 (2.35%) 82 (96.47%) 1 (1.18%) 85

3.75 8880y Taum 43.80 60.61 <0.001 16.49 73.08 0.002  25(30.49%) 39 (47.56%) 18 (21.95%) 82

AszUaN@9EN  9.30 7.58 713 9.67 6 (7.06%) 77 (90.59%) 2 (2.35%) 85

5 Tauw 41.93 53.07 <0.001  10.41 66.99 0.055 27 (32.93%) 34 (41.46%) 21 (5.61%) 82
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75 TauI 39.77 46.34 <0.001 -0.22 61.23 0.184 28 (34.15%) 37 (45.12%) 17 (20.73%) 82

AsTUanN@dEn  10.19 15.73 -8.62 16.65 12 (14.12%) 73 (85.88%) 0 (0%) 85

1: P 2a9m3ulSuuino uaai s2a9nnuAaNaLa 8 a kil a9 8T o nTInarnIzUanalden lagdsudl P @2835n13ua9 Bonferroni
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TaU nszuen  lioawe 36.08 28.56 -29.62 35.25 121 (55.00%) 83 (37.73%) 16 (7.27%) 44
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