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Comparison of pain and physiology in newborns
after heel puncture using
an automated puncture device and a laser puncture device

Hea Jin, Lee
Department of Nursing, The Graduate School,
Pukyong National University
Directed by Professor Myoung Soo, Kim, PhD

Abstract

Purpose

This study aimed to compare the differences in pain responses
(behavioral and physiological response), skin injury, hemostasis,
and the number of punctures with an automatic puncture device
and a laser puncture device during heel blood sampling in

newborns.

Method

This was a prospective observational study targeting newborns
admitted to the neonatal intensive care unit(NICU) of University
Hospital 1. A total of 53 newborns were included and 71 puncture
records were obtained.

The tools and markers used were the neonatal infant pain scale
(NIPS), heart rate, oxygen saturation, skin injury (erythema, bruise,
scar), hemostasis, number of punctures, and facial analysis mobile
app. The skin injury evaluation time points were before the

puncture, immediately after the puncture, 3 minutes after the
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puncture, and 24 hours after the puncture. Repeated measures
ANOVA was used to determine the differences in pain
response (behavioral and physiological response) with time

according to the puncture method.

Result

The results verified the differences in the percentage of skin
injury (erythema, edema, bruise, scar) according to the puncture
method used. Significantly different scars were observed in one
case (2.9%) with the laser puncture device and seven case(18.9%)
with the automated puncture device at 3 minutes after the
puncture(x? =4.52, p=.033). One case(2.9%) with the laser
puncture device and 31 cases(83.78%) with the automated
puncture device were significantly different(y? =46.77, p< .001)
24 hours after the puncture.

The number of punctures showed a significant difference
according to the puncture method(t=7.94, p<.001). The laser
puncture device(2.41*1.05) showed a higher number of punctures
than the automatic puncture device(1.03£0.16). Hemostasis with
the laser puncture device(1.1270.03) was significantly lower (t=
8.61, p<.001) than that with the automated puncture device(1.84
£0.37). Correlations between anger, contempt, disgust, fear,
happiness, neutral, sadness, and surprise in pain behavioral
response and facial expression analysis were also conducted.
Significant positive correlations were observed between pain
behavioral responses and anger(r=.24, p=.045), disgust (r=.27,
p=.023), fear(r=.29, p=.015), and sadness(r=.25, p=.017) in
facial expression analysis. In addition, facial expression in the
subcategory of pain behavioral response showed a significant
positive correlation with anger(r=.12, p=.031).

Crying a subcategory of pain behavioral response showed

- vii -



significant positive correlations with fear(r=.28, p=.019) and
sadness(r=.26, p=.031) in facial expression analysis. Finally, no
significant differences in pain behavioral responses(F=2.09, p=
.153), heart rate(F=0.09, p=.760), and oxygen saturation(F= 0.15,

p=.705) were observed according to the puncture method.

Conclusion

There were no significant differences among pain responses
according to the puncture method. Significant differences were
observed in skin injury, hemostasis, and the number of punctures,
according to the puncture methods used. In addition, positive
correlations were observed between pain behavioral responses and
the facial expressions of anger, disgust, fear, and sadness. Hence,
when performing painful punctures in clinical practice, an
instrument that considers the conditions and characteristics of a

newborn should be selected.

Key words : Facial expression, heel, hemostasis, laser puncture
device, newborn, number of punctures, pain, pain behavioral

response, skin injury.
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1. 979 394

Al Ao} =824 (Neonatal intensive care unit, NICU)2 A A= =4

ot Aol 3= ABotE AT HeElshs d9 o=, NICU st A4

ob= 7t Aot Hlsl] Zbg HAZ QA IFAHE A=l ¢ ®viHA
A wEEth o ATl WEW NICU 9 Aeks 949 717 §< ot
F 4 6.63) (Bonutti et al., 2017)°)4 11.33] (Maciel et al., 2019)

of &3t F%5 B =EHY NICU A= T F5 4% A= =&
B Aol AlA AE HFSo] =718 (Slater et al., 2010), A1AYo}e
A7 e, wAlEE Heo] g2 2 Y58 ®3le] FAAH TS vA
(Grunau, 2013; Slater et al., 2010) el 7] 552 Ado] F+

= AAobe] &% A B QX 98 FAGH o] @Wol vehe=
Ao Z By FHtH(Maitre et al., 2017; Williams & Lascelles, 2020).

£¥, A7 AAotel ulal FF £F, H2h, oA, dojude] foa 3

’

e

},ﬂ

o] 7} Y et} (Azevedo—Santos, 2016; Burnett et al., 2018).

AR 1% AA L A9 WA A7 w2 A BAo]
B AVE B3S FUshe AAARE FEFAL BHER A4, 3
b BW AR, A AW Aol RN 5 AEW FFS AL

st FE Toll ol27|7kA vheFsttt (Maciel et al., 2019; Rohan,
2016). 53], NICU®l st AAotEolA= A3 dat o] gz 2
AEAAAFE A AL, A AAL, sHE TR e
9G4 AAE e Ad8S 22 ® Stth(Garg & Smith, 2017; Goto et
al., 2020; Hwang & Seol, 2015). Alotol Al APL &t PHOoRE=

.



T
(E
ol

R I P S R | P o it I Bt S I S
FAEE AAE BHEA HAAO|THM.D.Cruz et al, 2016). HHXA]
AAbs Aol H4A & AAotol Al vlw A kPt 7hdsh fE45HA
Ag5= WHo I (C.T.D.Cruz et al, 2016; M.D.Cruz et al., 2016).
53], A A AgFE 527 A& JA 7R oy W HAAE AlYs)
Avd SHEAE A PAZ A3 TFol U A3 ojys W EXA

AR F5 59 558 doy)E= Aow Hu¥AuH(C.T.D.Cruz et al.,

Uﬁ

AR PelA AEHe L EA AL EE AuEH FA By A
A 7R A HeEs FEY AEH] AsoR e Awst A Y
T (automatic lancet device)®} €07 A HAAE FYst= 524 A
ZF 7] (conventional manual lancet device) 7} Uttt & Ao wl=
WEEA AR Al =5 Al 7158 ARl AbsA A 7] AREeol B
8 5% A47F ¥k (Meter & Bolisik, 2021), &5 A& Algto] f9
stAl 49l eH (Goto et al., 2020), Akx¥s% T3t Fo5HA Yol =
o7 yehdtt(Meter & Bolisik, 2021). 2H&3F WA 7159 AME-S

&2 A 7)Ftel vlel] AAF SlE Eolal, IEEA vF 24 ARE
Hel= HE, 39 9We 2@ fEete e®E YE(Goto et al,
2020; Lim et al., 2010; Merter & Bolisik, 2021), o]&{gt o] fF= A
174 o= As3st A 717 ARRe] AdEEa Qi SRk As3t
7o Abgol EA HAF 71 ARl Hla] A d AIRE @S of o
T ob HaEal A ok Aol
Lol #AEY TS =olnA MEol #Held HA U
(handyraypro) 7} 7HgE o Apgo]l Hxp F7kskal Sl o] dlojA
7195 vbss ARESHA] ba &, vt Iyt 9 w5 A
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F7F AES AR AT gl A BF Ah] FAF AolE HATH:

B1E B8 E o (Kim et al., 2021; Yoo et al., 2021), AlAo}o| A=
FrAFeE A 37t debeEH o gt A7 sttt dA7EA AlAotE o
dor Awst A Z)FRek ol A HA 71TRe] ARgo] AlAote] FFel
2 s Gael] #ek At ofx RaudE ml UATh T, Aol 5
5 AEHE 183RS u 55 fhol st A fAEE AE dS
T ASA el teliA= A7 B35 Aol Aot Fo] oAapAEo]
ool AF vlAdoF AFA d= B4, &, Z F v 2290] 9
AbAE el 323E 1 (Mehrabian, 2017), ©] & 9= 242> 4 JE9
g Yehd £ SlE T3 A EEJain et al,, 2019) Aot £F
< 5% A AHEER F7tHE dE0t 4 Ede B dF B
Mg & F e TEORES AFES 35 dF §39 Hrte BF Bt
o AF=E F7HA F Ut mebd & Aol e Aok 5 Whs
s A8 AAoteA EHEA] HdAF Al ARE-S= oA AR 7]T9
71E AHEEA Asst A 71THE Hlaste] 5 §hg 9 e A §h3-9)
W3E AVEI TF i oA AMd WHe Bk lAdoke] <
&5 FAetaA sk

2. 47 54



3. & A9

1) 25 EX HAF (Heel prick)

(1) °124 A9

B AR HHEANA So] W b o AAg Wohji 4

N
o]t} (National Institute of Korean Language, 2015).
(2) =834 A9
E AFoqNE BAE 7FAFEA (Capillary Blood Gas Analysis,

CBGA)= S& Ad HHA BHEAAA = AFHs= As gud

Aoy A=l o8 dojus AeA Wt ddS A A

(2) =787 A9
2 Ao FF W T ds W3S Lawrence 5 (1993)¢] 7faksk

Aol oo} = HE (Neonatal infant pain scale; NIPS) 2] 3l=Fo]
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(1) o183 39
o5 Egold 29 Aol 9%l Agel os) 1 Rele A%YL

AF218k AFejol o} (National Health Information Portal, 2010).

2) 2734 A9
HooATo| A g} £AFS Sk (erythema), W (bruise), £ (edema),
20k (erythema) = A B9 & THO=E

-
ol
1} od=o] 9l AEE ojustl. 9 (bruise)

(edema)> A& FHY & TAHO=E 0.1lcmold ¥F7F &0 22+ AL
Julstty, F¥ (scar)i= AAF F-9oll ©X] (crust) 7} FAHAY, F+9H I
o] m] gk},

=] =] =}-.©
A o2 A FFe Hole A

ftlo

4) Ad

(1) o234 A9
A golgh o] I Eo] Fo oF i wrog oo SyyeA =
w olE WHFA = g2 Lot (Merriam—Webster Dictionary,

2016).



2 =74 44
2 A7dA AEE HE T8 AFEFEH 28] HE Wzl AR
TR F 3FAA AE 55 uidt

5) Aa s

(1) o124 Ao
A eee TR AAE A=t A E

(The Dictionary of Nursing Studies, 1996).

2) =24 34

B Ao HAx A5 253 A7) F(BD Quikheel,
USA) 8 o] A

Caribe Ltd,
A 7] (Handray Pro LMT-5000, LaMeditech,
Korea) & o]&3to] H A A=t Al AA| 5o ¢k5=d w7tA] Hdx} =

F g~ |
= 5 ouja,
6) d= B4

(1) o127 A9
AF EHS AT A okl 252 st o]l
v ool e FHYe AU 4 deg 3

o]t (Alan & Fridlund, 1994).
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1. Ao} A Wy

28kl gl AFH Wele A 9 ZFEIE M (umbilical arterial
catheterization), At ™7} el ¥ (umbilical venous catheterization),
W Az, xR HAAE, dF A AA7E itk (Rohan, 2016).

AAgotel A w9 JHHEYM S 8 9 AFH WHe FE s9E Ut

AEA A3E dAY et BYHYES 98 (Khasawneh et al,

2021), A AW FAEE 4RI AW, Fdol} oF FY 52 A9
ggEch Ad 539 sheE fXs A9, g4, 49, g9 A o

AE, 54 W 2719 sdoly i 59 fldor 24 AFort AR
7bset A7) $x7F oJHok(Liu et al., 2021; McAdams et al,
2009).

g AH A AFREHE B T 2
AF L oujEE Ao AHH A AL I T AW HAE dEEA A
ARt @ 1% AYe WA (Ogawa at al., 2005) 0.2 4%
Aoto] mAlgh ¥ SA4e e W AlEake] Hdat
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e A2 A 9o (C.T.D.Cruz et al, 2016), WHEX HA= A
Ho| 447 e wSolit AAokeAl QrHSkL FEEAl AFGEE o]
H(C.T.D.Cruz, 2016; M. D.Cruz, 2016). @5 a2 A BH Add
ol A= Aot "9 RUEHAAFE A diateld AAE Al
g gow dohana 9 Anstd WAE ¢ 4+ ot A 48 AY
ol v el mlE dHTY Aded I 2 Jow Iy A
ltH(Garg & Smith, 2017; Goto et al., 2020; Hwang & Seo, 2015).

AAote] FRe Axur Atolo] A= AHAE 2857 U 3mm A
Tol mgstn, Aot BAIEAT] 2ol 0.35 ~ 1.6mmE AT 7t
of wet zlo|7b depxith(Hatfield, 2014). olo] Aot WHE=] Azt
Al AAgote] ATl ste Ak 7] g-E AREske] A A olg AQdE o)
L 0] BolAY, v, B 2 APL o] dd) 250l
(Barker et al.,, 1996; Janus & Pinelli, 2002; Reiner et al., 1990).

R Aok A4 A wEEAY UE m= gZe4 A sk
(Figure 1), &713 o= HA o7 wbE =2 HAS "y 25w
o] =wo] RAIS A w2 Alolo] Z el (plantar) EHS AME
& doH (Figure 2), o] 7919 A= 24, w, 474 3 Q9

A& F A3 eko (Blumenfeld et al.,, 1979; Hatfield, 2014).
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Figure 1. Neonatal heel puncture site Figure 2. Possible site for frequent
heel puncture in neonate

BANE e WhA Aol AATA A PHS £ AP L

- o -

2
oL
SR

A
Abgstel Eow AR FAHIUY. sHARE, msol AL LEE A
A M2 2Asst HAAF 7157 ApEEe] 2009dFE el =9
#H ARRol kst Q. o= AE3t HA VT FEE vbEo] of
Az FAole A ol ot A7 x|z JF Ay 2o dant 4
Netar 2L el fAskE BT ABATE AT A2 TE5E
AaAZ| L AA7E golsAl gk

2018 49 ArE SlEl &l o] A] 24 71
LMT-5000(Handyray pro LMT—-5000, LaMeditech, Korea)©°] 7§25
Atk o] 717 IF AFel RudA HolAqE AFgsit}, o] VU= F
7HA Aol S, % stue §5e AaAvE Folil(Kim et

T
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al., 2021; Yoo et al., 2021), ¥+ WA= AFEAZE st F FA4S v
T A & Foe Aolth(Kim et al., 2021). 4, @lolA HA 73
Az el vlsiAl HdAE Ao & Aol glo]l A TFe FostA Ha
AANE Ao® Budga Joh(Kim et al., 2021). o] YAG #o]A oy

it

rl

A= 9% 2940m o & FREE A PR FES Al F4o
o] Aol A Ao TN 2A9 wlg AT oldn AuH A

fr

=2 7}s38A sk (Vorwerk et al., 1990). A9 A& A7+ o gy
Ao =3 @40l 1/10,000% m|wke] Aj7be] AA oUAZS YAt

1 E e HLstely ARt AR 7RG HF dolvt vopd FFol

S} @Al AA] gFobA] AlgotellAlM YEht FF u
IR 4 AR, AAF 2o A e L " 35 S A
EURR e I 1 R e e M B i e e B s i A

a4 g AR 2AE vhshe o] Be s,

olo

_‘]‘]_



2. WAt BF3} AW W

oo

TEold AAA mE FAA 2R &4 #-do]l AW o9k fAtE
wol= B 77t 9 JAFQl Aol (Raja et al., 2020), 553 2
7 Fde] tigk zpFel oJste] A7 tha TekE B3, 1otk (Lee
2002). T3k, Aol dojF B35 gdo] Brlsdy] wite] 2 %

HEE FFo] AHgEh(Anand & Hickey, 1987). W2 AAE
7] S1gk o] o rA AAL QhgA doju= o) Hdd A1 whE
o]t} (Doosan encyclopedia, 2015).

Hol7] 7558 1565 &<t Hote d=, o 74, % &, &
% o] HEEHw, Ay Y|k 2057F HYE EE 5, A kA F
S TEAV ¢dEH AAot= A FAld FFol Higk AA5= B
A 2+e 4= At} (Anand & Hickey, 1987; Brusseau, 2008). s}Aw

2173

A sz@go] dAsx| Eata EZol fat WAL BEo] A

A
Rl
=

B
r
=
A8

JAYH YehA ob7] wZel 5ol et JA7F w3 23 55 & =

AR A W F5 FE&Ae xR AE & ATl o3t &5 o
27} Z3Q1ell Hla] 30~50% ©l wom, F£xo FAo] glol:

sEol T3] e Ho] FFS =4 Btk ofye} AEE V9T + 3
+ Aol Ru¥E%(Cornelissen et al, 2013; Khazendar et al.,
2021). %3k fMRI(Functional magnetic resonance imaging) & ©|-&3}
o] &Zo] Aot} A9 ¥ e v A= JFS vluwst AN E
S 1 A § A Ho] o]l A 9%l vlel Aok 14%

o

stk olF B B3 Aol Aokt t% e g

Fu
Jo
1o
—O.L'

_‘]2_



st A& & & Atk (Goksan et al., 2015).

< Wheole dqE W A vkgol v el
A AlAete] FFe AgstAl Abdstal AdeA weety] Sl A
w@ol dostty. oldl qF Axe= AmFol =TS Aot 9
of I5A Qo olE AP} oE st WHld AlgtHe] Qlrt
(Pillai Riddell at al., 2016). ¢F 227 H=2] BT HE7F AFA A
SH1 lom, 7P WiWelA AMgEE §F F X+ NIPS(Neonatal
Infant Pain Scale)©|t}(Olsson et al., 2021). NIPS(Lawrence et
al.,1993) & w0t
ET7oltt(Jo et al, 2020). NIPS2 v]<of, Aol & 14 wrke] ¢
ol Hdo® d= 34, 25, 3% ¥4, 2, o8, 44 F29 4 HF

of w0 = 14, 0 = 289 HAsE &3 4= AAtstd 3~44

T

i
e
1%
plL
2
o=,
o
L0,
il
=
5
%)
o
L
N
sy
O~
oo
ol
off
of\
>~
Rl
o,

& 4% EE 3559 B30 92 duistn 4% oS FAW B3
o] A== YmstttUo et al, 2020). &5 AHE &2 AIZFE 30% ©]

FHTol= d=of et 24 21248 93] Emotion application®] 713
I %lom AT wEw o] F YEI
I3 F3 90% o] 14)°] 7sstth(Choi et al., 2018).

=
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°

N FF AT AeSs FUMA7IL A X EE AAAITE AT
A3 (Yoo et al, 202D)7F lom, 55 Ao Huls) Aba X3R5
By Agte] dodSE 539 ZAevt Avta B 4 Qo T3 53
Aol fef Zgo] wWEHAAY FEFo] YE|E $HH(Shu et al.,

2014). A< 9% AN E Asst AR 78 e AA 7199 A
A Al A WS vuels W Fed JAA g AveE d
Folal AkAXIE FoeA At A7 AowE yEgt(Merter &
Bolisik, 2021).

AAgote] R s e Al wet Srksty E29 9] AL 34F
of ¢k= ¥ }H(Fluhr et al, 2010). d7tol M=" NICU A= 7] T3t
NS 93%NA4 43.1% AT FHFE &Abol @Aty St}
(August et al, 2018). 1 ¥ WHEA A 99 HAE FHst= 3
oA LHEAE ASHCE hkst
Alske 3ol A Ee] A, 58] ® (bruise) 8 FEHE e
Yt} (Broom et al.,, 2019). T3+ A=3 dAF 7139 824 HA 7
o] el AA FH el F7F AR FLIQl AAp 3F Fkeh U EA
A 5 A 7919 Ad AR SUEeke] #EaA ol gk Aol At
7o F&Fel wet zol7t Qe Ao E YEFTH(Shepherd et al.,, 2006).
st A 719 T 2 dATelA AR AbEst HAF 715 (BD Quikheel,
BD Caribe Ltd, USA)= &3 AlbE FHAshshal (Hammermeister et
al., 2013), =k 3l m3sk 7HAekgitk(Merter & Bolisik, 2021). H=&

FHT Gl giFE AFEE I Sl AEs AR 7] AREo R 2l
A, 5, o, SN g2 E4o] e A 7Tl vlEl A A ey
1 At (Merter & Bolisik, 2021).
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1. 9+ =9

B AT BFS fUss 71T Ak 53
W), R Y, AY, A 85, 92 BP0 VAL I Aol v

wal7] 93 deEA #EA (prospective observational study) @]t}

o\
2
olo
o
offt
2
olo
o,
AC)

AE AMgeSlY A2 &9 727] 0.25, Y5 (@) 0.05, 44 AH
#H(0-4) 09002 HAAsty, F L& HIEGER 5 F& 2, SHS
A A sEE 54 = 3% 1933t Within—between interaction
= A& Fo|BR ZF AF Atole] FF ¥bg T8 AdHHAE 05E A
A3}al, nonsphericity correction epsilon (&) #2 1/(5A34F —-1)
olm® 055 dYaitt. I A3 HA AlEle HA 60AFIE AFEH S
I FE gEg oAt FrMHoR 20%E FHE 72 A A= T

st 2107 AESGIT. ATV Fb T AMElE 844kl ARE FA S
Ak, A7 AF F_E e Wil g3k A H3| sor TR o]
st 134FES AlQlstar HF 71AME Sl dlolHE 248kt

AT A= T distagde] ogdEeid sl ds] A A+ 59
(2021-12-005-003) & W& ¥ NICU®| §Jdst AmE Wi e 4l

Wotel HEANA B AT Bax Wye AYsn FAAE we A4

b4

{(

b4

Ay

t

T~
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ofs thde® &3lth

thAkke] A A 7] (inclusion criteria) & T3 #th a) AlAol £
Aol desto] 13] o] Aol Fadk Ao}, b) WFE A A A Ho]
7hedh Aol o) REAZE 2 A9 B4, W ol "d TE A
= 5o T AMeR B9 Aol d) mriwe] el wel A do]
7bestthal s = AlAotoltt

A 2171 (exclusion criteria) & a) 574 24413t oJu] FAY 1A

2 Fol e Aaojoltt,

B ATE A2 419 oleg Wiel & Mo AAE 149 Az 3

gtk S Sof 199 PAAA B 717 B 40 AAE A
bolchd 5 47le) Abdl £ AT 3 @ 39 AAetelAl 4E3
At 7159 doldl Ak 715 BANE Mg Rolw FolE Abd W
o meh A5 80 A7) T~ o A DAY el A A A T -2 A
oz AgHAo o) Zhzhe WAL Az shte Az A HY
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Figure 3. Neonatal puncture observation process
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(1) #AF3 JA 717

A3 AAE YelA+= BD Quikheel (BD Caribe Ltd, USA)S A&
stglom, o] 7|FE AlAoteA WHEXA HAAE £ w {RE FHU
stet M2k 7| FEA HES FEW 8 Zdo] fEEo doE Ao
7} o] Fo] Xt} (Figure 4—-1). ¥ & &5 §F Had A& 7178 A
g3te] A F5 AR stol HAE A3 ST

(2) #°1A A=k 7]+

HolA HAE &A= Handray pro LMT-5000(LaMeditech,
Korea) & AHE3lgith o] 7171 & 8 ST4H0E Qste] gF HJF
Al T UAE BAAA WS FE AIZH(1/10,000% oldp el IF-E
SUANA AEE HET(Figure 4-2). A& 4 25 F 4318 AS 7]
7] EAo] A F QY HEFo] YrF oA dAE AT o] 7
7191 gl A @Al 1DAAAYE 4kA7IA] 24 7hesh Aol ut
gt 1~2dAE HolA dAE &u AR itk B ATl s A8
o] 0.2cc7td Hod S adste] dolAE 4dAR HAAst HAAE
R A

M
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Figure. 4—1 BD Quikheel Figure. 4—2 Handray pro LMT-5000
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T EE delA A /TR WA HE B A5 =S,

6) 4= ¥4

AAole] dF AL & ¢ WdshA 24357 93 Microsofts 7wt

d

© 2 Kim(2018)°] 73t Face Analysis EvlYd Apps A3t} o]
X2 R VA dugSs vtge R FEE dolHuol AR day)
22 At £33 F de=s HEE Uy, d=

=3 -
o FAME Fa Bd AdS 78 e s 98s e JoE o4

ot

# 9ltk. New Face API(Application programming interface) 74 04
model(2021.02) 2 AA} A 7hsstw 73 deet 24 Ed=E 7L o
=& JUstA ¥4 7Msstdtal stk Face Analysis BHFY AppolA &
A= B> 87FAE s (anger), %2 (contempt), &A% (disgust), +
&% (fear), 3 (happiness), T34 (neutral), <= (sadness), =

(s
(surprise) 2 FAAE T, olo] 2 AF-A= AAo} FF5 HHS
H 59N T 4 #E A7 dES AAEY] T T2 S F3

T

stk

A A

Hm
U
o

1%

)=
9
(Chi-square tes) & AlWsFGom, A4 F e A3} A4 I

W xR (Chi—square test) ¥ 59 3%E t—7% 74 (independent t—test) =
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At ' Wy de 2A7e AuAdS

correlation analysis&

gh3) A7 Apol= WEESA FAMEA] (repeated measure ANOVA) &
Argeteint.
Recruitment of study subjects
(n=84)
T
i !
Automated puncture Laser puncture
Group group
(n =41) (n=43)
Pretest Pretest
Automated puncture Laser puncture
1t post test 1%t post test
(Immediately after) (Immediately after)
2nd post test 2nd post test
(After 3mins) (After 3mins)
3rd post test 3rd post test
(After 24hr) (After 24hr)
( Drop outin=4) ‘ 7' !—
| Withdraw

l

Analysis(n=71)

Figure 5. Flow chart of study procedure
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Table 1. Characteristics of the participants

Total (n=52)

Variable
n (%) or M = SD
Gender
Male 30(57.7)
Female 22(42.3)
Gestational age (weeks) 34.34+3.27
Postconceptional age (weeks) 37.35£3.02
Birth weight (g) 2266.35%783.32
Current weight(g) 2575.77£695.79

Apgar score

lmiunte 7.10£1.90

Smiuntes 8.54+1.13

Delivery type

C/sec 46(88.5)
NSVD 6(11.5)
NIPS 0.10£0.30

HR (bpm/min) 153.15+19.14
Sp02 (%) 96.21+9.46
Erythema 0(0.0)

Edema 0(0.0)
Bruise 1(1.9)
Scar 0(0.0)

M=*SD=mean*standard deviation; C/sec=Cesarean section; NIPS=neotatal infant
pain scale; NSVD=normal spontaneous vaginal delivery; HR=heart rate;

SpO2=oxygen saturation by pulse oximeter
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2. AA el mE 9§ A v

35 oA At 7] elA 1AM (2.9%), =3}
AAF 7| TAE (18.9%) = 128t 2ol (12 =4.52, p=.033)5 X
A3, WA 2443 Fel #olA AA 71 FAA 1418 (2.9%), AF3 A
A 71l 31ALE8R.78%) 2 BAA s AbolE: BTy

ool
o
o
>
A
D)
ofN

it
i

2 =46.77, p<.001).

Table 2. Differences in erythema, edema, bruise and scar according to

the puncture methods

After After
) o x?
Outcomes 3mins (5 24hr (o)
N (%) e N (%) e
LP 0(0.0) 1.89 0(0)
Erythema -
AP 2(5.9) (.169) 0(0)
LP 1(2.9) 0.01 0(0.0)
Edema =
AP 1(2.7) (.952) 0(0.0)
_ LP 2(5.9) 0.56 3(8.8) 0.875
Bruise
AP 4(10.8) (.456) 6(16.2) (.350)
LP 1(2.9) 4.52 1(2.9) 46.77
Scar
AP 7(18.9) (.033) 31(83.8) (£.001)

LP=laser puncture; AP=automated puncture
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3. A e mE AR A, A Hn

A el mek £2 Wee] Fo% AolF moltA AFdIA %)

TE (—7AAY wak ¥4 (Chi—square test)S AASAch 1 A3 =}

A2 7195(2.41£1.05) 7F AF&3t A} 7195(1.03£0.16) Bk ¥ % A
o2 Yepgth AdelA #olA Hzk 7]1(88.2%) 7F Asgh AAF 7T
(11.8%) ¢l vlal AolA =4 Yet TAXCE fFJsh xo]E BT
(x? =36.8, p<.001).

Table 3. Number of punctures and hemostasis according to the

puncture methods

Group tor x2
LP AP
c total
Variabl .
ariable (N=71) (n=34) (n=37) (o)
M=SD or N(%)
Number of 1.69*£1.01 2.41+1.05 1.03%£0.16 7.94
punctures <.001
Yes 36(50.7) 30(88.2) 6(16.2) 36.8
Hemostasis < Obl
No 35(49.3) 4(11.8) 31(83.8) ’

LP=laser puncture; AP=automated puncture; MESD=mean=* standard deviation
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2 AT T2 Wl E5 qF S INIPS) 9 dE 24 4 (face
analysis app) 8 3hd, 44, 9AS, Fd=, A5, FI2Y, €5, =9 1
FHdAE AAEd. 1 Ay 55 s RS (NIPS) = dE 24 &4
(face analysis) = 33 (r=.24, p=.045), 9AL(r=.24, p=.023), T+
w(r=.29, p=.015), €& (r=.25 p=017) 3 F3 A (H) 4 a7
= Bt =3, 55 A% WS (NIPS) 5 skl A EAA 3

(r=.12, p=.031) 3} <3t 4
He (r=.28, p=.019),
HAE B},

41 of

e

Table 4. Correlation between NIPS score and Face analysis

Facial expression program (face Analysis)

Anger Contempt Disgust Fear Happiness Neutral Sadness Surprise
PBR .239 .009 2% .289 .095 014 252 .180
(NIPS) (.045) (943 (023 (015) (430) (911 (017)  (134)
Facial 122 .138 174 147 .099 .050 .184 174
expression (.031) (.256) (.151) (.224) (.417) (.681) (.127) (.150)
. 181 .020 213 .280 .061 .022 258 174
Crying
(.133) (.867) .o77) (.019) (.614) (.857) (.031) (.150)

PBR=pain behavioral response; NIPS=neotatal infant pain scale
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5. AR ¥Rl g 5 W&

A
ol W& da A, HAA A5, dA F5 F 3% o
(F=2.09, p=.153), A8 (F=0.09, p=.760), ArAX3} %= (F=0.

p=.705) gk xfolE Holx skt thul, HA A% F U B
oA TF WF ST AEbgelA Algtel] WE &9UE AT A
T BT e WA FTE F 386 oA MHZE FFErL =,

ANE A A WRaA Ao d weel fAHE A & 5 U

(p<.001) Greenhous—Geisser correctione ©]&3tct. 1 A3 F 1
=
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Table 5. Outcomes Measures in the Automatic Puncture Group and
Laser Puncture Group

2.09
pre 0.26*£0.62 0.05%£0.33 Group
(.153)
100.01
NIPS postl 4.15%2.81 4.18+2.56 Time
score (£.001)
2.23
18+ +
post2 118£2.17 —  2.24%2:64 G*T 12

0.15
3 + 11
pre %59 926 9_5._3.5_..11.663 oup (705)

SpO2 + £ . 0.21
) postl 97.03L£2. : 4.47 Time (728)
post2 96.15+6.81 96.86+4.14 G*T 0.37

' ' ' ' (.610)

LP=laser puncture; AP=automated puncture; M*SD=mean*standard deviation;
NIPS=neotatal infant pain scale; HR=heart rate; SpO2=oxygen saturation by pulse

oximeter
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FW: To approve the NIPS {neonatal infant pain scale) tool

=1 Webmaster{Webmaster@cheo.on.cax
=t g

hillB0@naver,com< hillB0@ naver, com:

EXTERNAL MAIL*
Hello,

You are welcome to use the tool with proper attribution to CHEO and our staff.

Thank you!

From: 0|3 &I [mailto:hjll20@naver.com]

Sent: December 22, 2021 4:55 PM

To: Webmaster <Webmaster@cheo.on.ca>

Subject: To approve the NIPS (neonatal infant pain scale) tool

Importance: High
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