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DPT AW % A Y7z Az o)el EMLAY §3737% &3

AEA - AL g?. o] e

121:114ch;;£ Yo et} - Sl et o o st
249, 7 20149 549 22¢, AA 2

2 o
Feluel PP RRE QY IS BACR F7h D5 PPEFS Aokel B A7) BF
A0 24 Aol 450 90 5 AV Fol wrlehe

St=S Agstedl, thie] AgAFol
Fole 14~203] A= FF-& 24 €t DPT (diphtheria, pertussis, and tetanus) &= A2+ HA
A9 claselol, MY, SYF AL B2 4T 2 4, 6 191 dolol) 25
k. 2FFAF Al FAR qu]’ 9 ok Yol e 550l EE, B dFEDPT A4 F
< E':% 2, 4, 671 ot 498g oz AHF A FH e 534S A mavHE 23
EMLA (eutectic mixture of local anaesthetics)2} ¥zt ~x#o]9] 548 EHE ARSI
AT 23 EMLA #g7o] e} ¥z 2z go] Aol vjste] AL AT Wutpol Adai e
o Mz}7t A glo] AelA vkgelN 537 &7t glt Aoz yehgtt. 28322 EMLA &
& o] 50l U Aeld He, & Witegt daxsie S APEFE FA sk SlolA ¥
2sxzgolHrt B aHAH FA=Z ﬁ%ﬂ cug FF DPT AP4HE Al EMLA 289 H8 75
‘& AlAFshe kel

Fagol: W7 2xzdol, tislel, Jekad, ABAE, 55

1.1. 979 284
2041710l AR E] Aoz dgne] HAHEL A3 Ade AL 5 A FHAdek vt

Agdedfe 1450 MAAGY cts FHo 71 B AHETE W 24 A7HA 14~203] A
3 7S A3t It} (Korea Centers for Disease Control and Prevention [KCDC], 2011). °3°}7]
u}

HAEL2 55 Fdots 7P Wit A2 o W R Al o 9 ekEo] FAl FE o] ofF

FE, AR o] o5z At B A2EHAE WA At (Schechter 5, 2007).

o8] £79] 27} A oS 712, DPT (dlphtherla-pertuss1s—tetanus)h = AJo] 733 HAA)
AAB AL FATE FA Aels St Fejo] APAE AT 2, 4, 670E FotellAl & FAFHA
(KCDC, 2011). DPT w418 chit o WA gol wja) 45 F ¥A4802 55 Tast Aua,

BHES e o] 51~52% AE7L 5F ulel] 2 B 5 A5 A% (Cody &, 1981), o

f
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_‘?—lz_o 'o/]—‘a-’- A=y w1 = A | fE =} 1w
<= AAolth

SHARE FH 2 Aol St oyt S5l wiEAoE x=2d A9 TS0l © Ao wesku
(Fitzgerald, 2005), &4 2719 55 A3 sHYH, F50 i Aunks, 249z, A38e 5
of #4H dFE A %

i
21719l (Walco, 2008; Weise2} Nahata, 2005) < o}7] of|%+4
T A TS AEANAH o]

A £ TEe Hol= HP (Schechter S, 2007) 73;% _*,’-__‘,:_%"C’l,‘, zo x}%ur EMLA 39&
F Al 24%‘}: uh (Dilli 5, 2009; Lindh 5, 2003), W7z} 22# 0] (Cohen 5, 2009) 2 EMLA =
(Cassidy 5, 2001) & oF¥e Al=7F Itk 28u d723 F25 BN 7=
3| Eﬂ 7}_ U}—o] X]-_Q_a‘}_j_ 2]?..9_ = D]-OH‘/] ‘_]_-ET ,1]5_0:],‘:_ ‘76‘35}- T= ];H}\]. ]/b]- ‘:‘,]
g ¢ IS AFE B} kA vbo] 2 FH T} Schechter 5 (2007)2 55
e skl W7 2z olet EMLA 2§ 80| Shdstriar AlAIg vt Sict.

QA el Aol 2 o5 ke B $2AT ATE oy AuAse BEE AT
(Ahn %, 2006; Chung} Cho, 2005; Chung 5, 2006)2 A} ¥ ZE=ro] AT Lo 71 &
sk ABHFTY FEAHAE AT A= "1*30}91 B3 7+ oHE Al 7 22907t 30% X%
T EAE H2 IUE 54T AU Y-S Buste] Aot & FAF Al W ~zgo)rt 1y
% —’F— A=< A3 (Chung &, 2006). “‘6& oFse] AW A Al EMLA Z8S AHSS 23 5

I 2T wrop Aol EMLA Z8& AR 21 Al vk gle} (Chung 5, 2006) o]
77}*] Fote] DPT oAE #dd A7+ Ad AWFHA] L Aol 7]o] & AFE Al=sHA H

mlo
I-N' 4

x} zH il _\fl_ zl—B_

o])l
oM,
N

webd B Qs DPT S Al JobSel S8 B@sT slon HEAEe BAYE 4ot
7ol ol A7) e Wkoz HAFE Al W7 Azl EMLA 29 Agsto] £5 A3
AE Z9E AFsaA d
1.2. A7 =7

2 7 S/ B4 oS shed] 53] 550 48 DPT 3% A W7k ~zdolsh EMLA
29 % o\ Wi ol dole] B3 Azl B AFAAA & sotsinz} et

2.+ %y
2.1. A7 A
z#o)9} EMLA 292 A89E o 55 A7kl

£ A4+ DPT AAHEZE e dotollA ¥4 2=
nxE a3E goslr] 9%k Aoz vjE5A R A& AddA ot} (Figure 2.1).

2.2. A7 A 2 As+H WY

A 717+ 2009 1095 20109 6¥7HA 9T, AT A2 DPT dHEEL 98 C A%
S HET AT 2~670] AT Jotz Fote] HEIL IPA B FAE i AF FolE AHE)
A dFEze] dYe €1 & A7 FAHS olsi T & FolE et A9k WWXM HH%
< iz, ¥4 2zdo)F, EMLA 2o &4k wigshs 21S 9222 spglov $4 485 94 ¢
+ AF dzrol @_L%E}i’iv}. o ooju dd o] vE2 AP thxol vaMl E%

i
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| Pre-test | | Treatment | | Post-test
Control
(n=19) = "
Experimental- Pulse
Pulse -
Vap;gic;-c;}ant = Oxygen saturation = vapocoolant | = E)L)ngn saturation
Experimental-
EMLA = (=N EMLA [
(n=15)

Figure 2.1 Research design

tH 4 A4 PASS (power analysis and sample size) 2008 ZZ2 13 -& AFE319 T &

T 2 24Y el B, gutHo® FopEe 5%, AL

TRk ou Aol A ZF Fuitk 5 S ZARSe] ERIEHGItE WA L4 W

}Xd’d*}ﬂ A}izﬂﬂl Zpole 2T 12.0, ¥ZF 2z eolF 8.3, EMLAT 1.2%3131, 35#4F
0.12 ekt 2 2% 1599 Bl A28 Ao 42H

L S el ) /‘}@@/‘]'Qr AFSAARY Aol IR 1.4, Y7 =z o] 0.7, 18|31 EMLAY

010193, 2EEA0R 249 FEAAE 1.0622 Jeh} 72t 23 1499) thaxlz 2e8 Aoz
AR Ak
2.3. AFEF

e FLACC : Merkel 5 (1997)°] ddolg &3t ob59 5 & 555 APEs7] 8 /st =+ =
A2 (face), the] (legs), &5 (activity), = (cry), 55 FaE 93t A% (consolability)2]

57 FES Sttt 7 gEoA TSR Ast W3t glow 04, 5o s Wslrt Aot

A vehbd 23 o7 FASAL, e 08~ 1087414 226t 47t 225 55 327
Aotk As vekdth 2 o‘i:r“’ﬂ/q% ARHE AT Fote] HAAE vt er FFst & A+

o 55 Y WkS : Wukpeel A4ARSIT S DPT oWUgdE AF 74319tk Patient monitor (BPM-
1000, Hlol Y 3)Q] pulse oximeterd AAE F W £7lghe]] Hasiy, APAFL
(Lindh -5, 2003)°14 &4 ol Azt AHT T 202 ol 7 =4 49 #ut
ol 7Hg WA SAE AaxE o] £XE 55T

2z 9] (vapocoolant spray) : Wz 2xzgo] (ddEReolE 2xzgo], 5d)= F4H
AB WA F2 2T2 JTIN 2RE A2S A T3 ARSI 7 BAE O
Fol iz 2 A 7|3kete] ¥ A7 BR 259 55 EES 2843 A7, €
Sz=zrg o7 Yol %’—%% TN A AFEH} A A EFE YERATE (Choi 5, 2008).
2
_‘f'_

o W47

_[\l
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e EMLA =Z¥: EMLA (eutectic mixture of local anaesthetics) T8 JHE=Z4ulHE ATZE 1gm
I prilocaine 25mg3} lidocaine 25gmo] &3H 5% EFEZ 3RS v A7]=d 2371 Q)
I TX F 3080 AAskd v a3 UERr] AlESke} (Schechter 5, 2007). EMLA 29
L nZe ¢ Aol (AEf717E 375 o]AH)RE BE Ao A= Ao tis) sAFRen
(Britt, 2005), ZWollAs AP AT Ao} (Parkd} Kim, 2006) ¥ Fo} (Kim 5, 1994) 2
thdes JL5o] Aol dSH AT B AFoie FAF B9 EMLA 29 1g& X3}
I H7H HolZ= & UEIIATH} 308 0] AAE F EHo|ZE A AL ¢IE Fo0= IAHS A
o] A AT

2.4. A25A Az}

A7 YA C BAcE TA AR 2okrt ALY glo] Ay ES As =9 tivke7 R4 E
3 == Aol Pt Aot AFoigAE 7 wiA o wet A3 A7k} A 2] 2 o] Dkl
EMLA 399 % AA A7te] 3080 285 2g 39 = 9 HIE 48 &

< EAn AR ASE Wdth 1 & A7 e AT UASAE SoldEe )
& At ¥4 azdols XX AZbe] < 727 AgERE FX0)] AZYE] 7t E Fof
o] Aled NS HA S & ¥ 2z ol AL, APHT Ed F SopdES AlFst
Aok o2 =3 AR J=, Goke] AT 2 A S T ANHIZTS S, 1

AAFETE AT U2 BT ANHE dof| Wukpe) Aands SAE f3 FEI HHd 7]
AL A9 55 FF v B7HE H3l vt E ooke] AAE Zodkiy. nite &9

o] AAle] FAHES AT AE FAUL, Fot o] BHIM UERR] Al =95}

ATt

B
>
i

2.5. $8]d 319

AT WA AT Yol gt Gool Rz Ak WP HE e ATelde) HEE A
ukorr} (IRB-090709-VER.3.9). 97 #o] SoJAE HE A7}

=2
X
e
-4
o
)
)
4z
it
i)
ro,
o
32
v
of
o
o
-z
il
=2
X
e
4
o,
1
_I}l
i)
oL
i3
2
=
:Oul_",
ofu
Me
ol
il
H
e
4

lonE E e Fuo)

— T

hu2]
= Ry

= Zo A 23 AL, PHE F oA
= =1

-1 a
|FS BN AL =W 2R dejA] wkgo] Hud v glong =
370Q o3he < 1g (AERS) A 100m?), 3-114LL < 2g (F859) Ao 20cm?
FAH S F4oAT ATAY £F Jo} TE HEA 5

ofo

E

o Tvog
o 2

o A&
5ol
o o
RO
5o 8
°

N
()7

&l
:0'1_5’
ok
X
)

[
ol

9}

(]
ox
rE
oo
o
30,
rlr

tlo oX rr

40 o
N
>
e
4
]
o
V)
o
32
o)
e
4
2
Y
£
ot
T
li
=
ox
)
=2
X
)
Sl
N
o
Ho
o
o
il
i)
%
X
B
o
1o
=
il



Effect of vapocoolant spray and EMLA cream upon DPT vaccination pain in infants 709

Batel A, 9%, 24w, 3A999Y, ATl the vk 540 Holg BAW AT} A 1

£ 7 %203 Aho)7} §lo] £43 202 LERYT) (Table 3.1).

Table 3.1 Homogeneity test for general characteristics between groups

Control (n=19) Vapocoolant (n=15) EMLA (n=15)

Variable Categories n (%) or n (%) or n (%) or x%/F D
Mean+SD Mean+SD Mean+SD
Malc 8 (42.1) 11 (73.3) 6 (40.0) 132 115
Gender Female 11 (57.9) 4 (26.7) 9 (60.0)
2 5 (26.3) 4 (26.7) 8 (53.3) 6.41 171
Age (months) 4 6 (31.6) 5 (33.3) 6 (40.0)
6 8 (42.1) 6 (40.0) 1(6.7)
, First-born 9 (47.4) (53.3) 10 (66.7) 129 525
Birth order Second or Third 10 (52.6) 7 (46.7) 5 (33.3)
History of Yos 2 (10.5) (26.7) 1(6.7) 281 246
hospital admission No 17 (89.5) 11 (73.3) 14 (93.3)
Weight (kg) 7.55+£1.40 7.3241.15 6.56+£1.06 7.50 .089

EMLA; eutectic mixture of local anaesthetics

3.2. $4u%el 544 4%

E{m
r\l
of

B

DPT 4% A Al 18 2 4940 o 544 2525, Besel AaEset A 18 ol £
o3 2ol 7} glo] A Aow 1% girh (Table 3.2),

Table 3.2 Homogeneity test for pain scores between groups
Control (n=19)  Vapocoolant (n=15) EMLA (n=15)

Variable Mean+SD Mean+SD Mean+SD P
Pulse 129.14£10.53 133.07£11.18 134.00£7.91 093 .40l
O, saturation 98.7140.61 99.00+.00 98.9340.27  2.19  .125

EMLA; eutectic mixture of local anaesthetics

3.3. DPT AZd U3t EZul29] Aa)A x}o]
52030 thgt Aeln ol shetelr] fioto] Wulpsl A THEE o FHE A} T Aol
ool tjslo] A3 A= Table 3.33} 2T},
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Wk RS HE A Wdbe] 12014390 HE T 141.863] 2 Wulrt 12.713] F718)
A3, W7 ~2zZFo] 2L FE A 133.073], FE T 141.003| 2 Wukrl 7.933] Z71srglont,

EMLATE HE A 134.003], §F & 134.503] & W7} 0503 2 A9 JF AF xpo| 7} ©A] oko}
Wutseo] M3l A I8 7] EARACR §93 Xpo| 7} AT (F=43.37, p <.001). M| 7F Scheffe
ANERAS 3 A7 EMLAZY iR 7 (p=.002), EMLAZ3} Y7+ Az #o]F (p=.038) 7+l 523t
zto] 7} 9le] EMLA ol A] Wk Wslr} 74 A 9l

AAEIEE Y2FS FE A 98.71%, FE T 9743%E 1.29% ZA2EH Y, ¥4 Axgold
S AZ A 99.00%, BE T 98.20%EA 0.80% 742H ¥, EMLAZS HZ A 98.93%, &
T ¥ 98.79% A3 Aol 0.14% AR kol Ml 27 T BARSE fojgt Ae|r} ATk
(F=9.86, p=.003). Al F%t Scheffe AFFEA-g 3t A3} EMLATY th2F 7hol| 238k zbo)7} 3l
Atk (p=.008).

Table 3.3 Comparison of difference of physiologic pain indicators between groups

Variable Pretest Posttest Difference o
Mean+SD Mean+SD Mean+SD P

Control (n=19) 129.14+10.53  141.86+13.84  12.714£7.37 43.37  <.001
Pulse’ Vapocoolant (n=15) 133.07£11.18  141.00+£13.22 7.93£9.40
EMLA (n=15) 134.00+7.91 134.50+£12.74  0.50£10.37

Control (n=19) 98.71£0.61 97.43+1.45 -1.29+1.27 9.86 .003
0% saturation  Vapocoolant (n=15) 99.00+£.00 98.20+1.08 -0.80+1.08
EMLA (n=15) 98.93+0.27 98.7940.58 -0.144+0.36

EMLA; eutectic mixture of local anaesthetics

*F-value of ANCOVA with pre-test values as covariate

fpost-hoc comparison: EMLA group was significantly different from the control (p=.002) and the
vapocoolant group (p=.038).

ipost—hoc comparison: EMLA group was significantly different from the control (p=.008).

3.4. DPT HZo| gt £2129 FLACC x}o]
DPT %ol tig Al 257 FLACCE #2938k 21o] 7} I3t} (F=0.39, p=.683) (Table 3.4).

Table 3.4 Comparison of FLACC between groups
Control (n=19)  Vapocoolant (n=15) EMLA (n=15) F
Mean+SD Mean+SD Mean+SD P
FLACC 6.57+3.14 5.67+2.58 6.14+2.59 0.39 .683

Variable

rlo
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e S
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At} (Parky} Kim, 2006). s}xl A 2~671EY Fok= A
A71=2 o84 Aol thet gt &= e =
A 235 Folle Tl the whgor 3 sHEZete] A5, Ateret
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o] vpehtar, FZoll gk AAH} A o] WEE 7] wiiol F5ol tiste] wgE wuk ohyz}
Z9] AF o] o] 2o grof] AFFS nA Aow waFor g (Park® Kim, 2006) AW 3E23 22
Fol FukE = W A4 Al 52 AAAA F7] S48k wete] & npA s o of gt}

olo] B 7oA DPT o HES k= 2 4 6709 Jole] B3 AZS Exo7 EMLA 39
I W7 2zgolE AL3I T ESAY AAE AL, 2 23 EMLA 2ol 339 Ao
2 Yepygth o] Ay 3709 o 90%WS tideZ DPT A% Al EMLA 3383 259 £
(300mg/ml) lccE FoIdt F ZFlA %%EP%E H2E Ay F U BE B2 A7) 37} 99
th= A3} §AFERIT (Lindh 5, 2003). T AlAlole] AMAAA B2 744 &S v|w s Parkd}
Kim (2006)9] 7oA EMLA 38, L87) 22|, xxgRe] ALEA7 B &37} 9t 2
FotE dAAge Ak ¥k ofye} Uhari (1993)€ 370 Gotoll Al Z5FAF A3 Al (98% 7F DPT
AFHFoINE) T5= BHAIZI7] A% Yke® EMLA 39 1g= 1A% a%fa o] B39
RAog BHudgoen 5= Ao JolA AUAZHAE st EMLA 283} TEFLH
AHEBHE S AlAIEE BE QU

2 AFolA 85 = ke SAA B 2z olof] thafirl S5 Al Kol Aol 7t gl o]

BE 749 oSS ke Aol 308 thAre® 109l A ¥z 2= dlo], 10%4lA 30% £=%

= ks cgeﬂo] S AL FL 30% TEFALS He P £
(Choi &, 2008)¢h= Aol 7F Qltt. Z2|u} 4~ 64 oFs 57
Bzt 2z mizﬁﬂoﬂ BHH o)A gkokrhe A+ (Cohen
, 2009) 8= FY3 A9E HoFn ity W7t A2z #ols FBATbe] 52 AEE EMLAY v

57 Aprpero g AASAL glet (Choi 5, 2008), ¥ 2+
1ol 555 HHA] Rohe oYl obsHth: 559 A7Vt 7Hsdt

f
offt of

N

o

<]
)

obsoll A A-gdhs Zlo] v A Zleg Atgdrh
33l 2 Ao A FLACC Aabs Al 287k 2ho)7}h §lgith. FLACCE 270 ~ 74 Abol9] o}5&
[ele]

ez da, ‘v, 2, e, ‘T AAE AT ANEE FUet SSAHAEE FAs =7

(Merkel 5, 1997)2 A3+ (Ahn 5, 2005; Manworren¥} Hynan, 2003)olA 4743 F84do] &
S E7A, & dFelAe Al 2F ol Aeol7t fle ALe® YEh EMLA 330] $525 &5t
A AASAL 2ok Aoz B & ok olgd AT Kim S (1994)0] EMLA 232 =28
% DPT ogEstn 55 us vhs-2 nmd 23 72840 ?l’xdﬁ]'-l_’- s w5 43k 2

7 AR o B A3 efEA e BT g A 3o it

T3 EMLA 33 Hgof glojA] £ el Aqdre] Ao]Hd-& ELMA I8 ExAZkelth. 2 o
Fol A EMLA 29 1g =2 % 3020] A7atd nig 237t Uehvr] Alzketths 95 (Schechter
=, 2007)0] A3} ] 308 7 ALt ot AFATL (Lindh 5, 2003; Uhari, 1993)0l4= 1~2gS
1AIZF Agstitt. 2 23 EMLA 29 J-83F¢] the 250 vja] #uta) AdAax3leoA s 2
I Yzt axzdo] HEFof| vja] 55 A At Ao, FLACCE £33 5 HslolAle Xfol7}

Rom EMLA 39| Z4nkE &3t $483] TdE7] fsiAs A0S 4434 A7 Ao
dos Zlog Hol At} o|g} tEo] EMLA I82 5547 37 &data Ao E ZE A%
o] ARg3HE Zlell tiEl 5= gl (Britt, 2005), 3744 o]ate] GotollAl wid 43] o] AHEE A
o= HEFEZZZY (methemoglobin)o] ZeE 4 Q3 (Weise2} Nahata, 2005), 48A]7F o] AF A
7t =2 g ErY FENRge] 9uE & 9lom@ (Lee 5, 2004) EMLA 23 A44] 9%
ol o]t F&tet A3 Wdet Fo] 2 HL).

2 AF7E AWEUA 7P FEAY AFE s EMLA 37 2 § Anute} of7| 7} o 3% A

A s o 7] Fart glo] EFgthe Feolth. 1822 EMLA =

Jo o

d
X
i3
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Abstract

This study aimed at identifying the effect of vapocoolant spray and EMLA (eutectic
mixture of local anesthetics) cream upon DPT (diphtheria-pertussis-tetanus)vaccine-
associated injection pain in infants. A nonequivalent control group pretest-posttest
design was used. The subjects were 49 infants, 19 of them for control group, 15 of them
for vapocoolant group, and 15 infants for EMLA group. Pulse and oxygen saturation
as pain indicators were measured before and after DPT vaccination. FLACC was also
measured after vaccination. The data were collected between October 2009 and June
2010 and analyzed using SPSS WIN 20.0. EMLA group had significant a little changes
in pulse (F=43.37, p <.001) and oxygen saturation (F'=9.86, p=.003) compared to
the control and vapocoolant group. But there was no difference in FLACC pain score
among three groups. This results showed that EMLA cream is an effective agent for
reducing DPT vaccination-associated pain. Therefore, EMLA cream can be used to
reduce pain at public health centers and clinical settings.

Keywords: DPT, EMLA, pain, vaccination, vapocoolant spray.
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