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Development of a Tool to Identify Severity of Illness Index
in High Risk Newborns
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1) Department of Nursing, Hallym University, 2) Department of Nursing, ShinHeung College
3) Trainee, Arizona State University, 4) Department of Statistics, Hallym University

Purpose: The purpose of this study was to develop a tool to assess the severity of illness in high risk newborns.
Method: The research design was a methodological study. The tool was developed in 4 stages: first, preliminary
items were developed based on a questionnaire about the severity of illness index that was given to 8 health
professionals in Neonatal Intensity Care Units (NICU) second, a panel of specialists reduced the preliminary items
using 3 validity tests; third, final items were selected from the results of a pre-test. Finally, from July 2005 to
May 2006, reliability and validity were tested with a sample of 160 high risk newborns admitted to the NICU.
Results: The final tool to identify the severity of illness index in high risk newborns consisted 39 items and
Cronbach's alpha coefficient for internal consistency was .922. Using factor analysis, 4 factors were extracted and
these factors explained 54.451% of the total variance. Conclusion: The instrument for assessing the severity of
illness in high risk newborns developed in this study was identified as a tool with a high degree of reliability and
validity. In this sense, this tool can be effectively utilized for assessing and implementing care for high risk
newborns.
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’ Severity of lliness index in High Risk Newborn ‘

’ Recovery from major diseases with individualized nursing care ‘

’ Health problem & treatment of High Risk Newborn ‘
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<Figure 1> Theoretical framework for a development of a tool to measure
the severity of illness index in High Risk Newborn
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<Table 1> Preliminary item of the severity of High Risk Newborn

No Item contents No Item contents
1 A2o] RSt A AL, 1AL 31 ]} oA Fas St

2 wato] EQHd st brady/ tarchycardia) 32 EKG RYEHS 3t}

3 S5o] EFgsttbrady/ tarchyphea) 33 SPO2 RUEIHS st}

4 F3Fo] 9tk 34 Y hAAAE ST

5 BAZo] Aok 35 wEFEE vt

6 Aol Stk 36 FAX RS

7 289 gEAo] Fs it} 37 et v MA=S S3(71417, penrose) $HCF
8 Zp=rel djsl kst -8 sk 38 SurfactantE oStk

9 5ot AR 2] FAYlo] E 39 PCVC(Percutaneous central Venacava Cath)E 3ttt
10 547} v)oksitt 40 S UAE ARt

11 W= ¥(sucking power)©] ¥tk 41 A = FHelEE ASlstch

12 Grunting©] Slt} 42 A} = FHelE S stk

13 Retraction®] %)t} 43 - E(chest, rectal)E stk

14 F& A nejo] e 44 Ventilator {FEE S}

15 o] gl 45 Ambu baggingS sttt}

16 Hisgute] gl 46  CPRE 9t}

17 1& 0 &wqo] ot 47 FEHISF SEE 0

18 g AL Edo] Jthi-E, 2, TE) 48 AF = wdEs St

19 HhAKreflex)7F v 2Faitt 49 T EgeNE g

20 AR Aol(-ME a3k X st 50 713 Ul §9& st}

21 SEREEE, 78, 7o) o 51 Gavage feeding= SHch

22 H ARG TR K (AAL A ) 52 tAge A 2 ¥(indometacing AHE)S ARE3IH
23 o] glck 53 A keSS ARdiTh

24 SeizureZ 3} 54 O|luAIE Folgitt

25 2taE FAEE, $5, H]7) 55 =Yde wEksict

26 F8& st 56 A2 718e] Uk

27 Incubator s AHE-SHHEE X ERES $18k 21 A9) 57 =do] qltt

28 TPNE 3t} 58 s B FoEe EFTR
29 V% AANE Y, &, x-ray, sono)E S} 59 IV line®] SlTth

30 Nebulizer &3 3t} 60 A-line ©] 3tk

61 7wy peke wt
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o ANFL: A% An 7] 93+ WhyoltiIssac & Michael, 1974).

FRE A5 A didel o3t AsE A A9, 2 Aol 72 28T T w3 AEE AR S
a9 Aol FEE EFel diF A ddAES depsledl, g Aot TFE £& T Correlation with
Cronbach's o Al 922% UERE Z+ £3+9] Cronbach's o totalo] 0.4 o]3}Ql 32 glo] AMAlE 32 glsith

Ao W= 918- 9269 W= Jebdth

3z 23 &

o a3

TS BEE Fe] Qs wgelw o] A HEHozg AAY 198 Aoty FEE 239
HE7b HstE e A9 22 RS WHIEA Y o9l & Cronbach's o AlFT 922% =T Hsk AR 2AbelA] 319
ol A dol=8 7K1 EAE ERIs] fH =7 Y Aot Amsl e E @HEt v AR o
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<Table 2> Item of a tool to measure the severity of illness index in High Risk Newborn(potential final item)

No Item contents Classification

1 Aol EPstrh( A AL, 11AL) Never Hardly ever ~ Sometimes Usually
2 wuto] Z<¢Hd3ltHbrady/ tarchycardia)

3 Z50] 22 d3ltibrady/ tarchyphea)

4 Fegol ok

5 FAFo] Atk

6 o] itk

7 +5E "ol Yeaitt

8 A=l sl &t whe-S st

9 Fg/dovt ARKE] A Ylo] Erh

10 E&ae)7} viekeht

11 W= ¥(sucking power)©] <Fltt

12 runtlngO] A}

13 Retraction®] ¢JTh

14 3F Al Hleje] gt

16 ERagnto] gk

17 1 & 0 B#F¥o] 9tk

19 HEAK(reflex) 7} U]Ok;]-r/]-

20 A Ao ¢-hHE AstetA] X gtk

21 FHIEY, flxwr 713)e] Slek

23 Hgo] gt

24 Seizure S 3}

25 *V\E FRHHIE, $&=, 17 None Once Twice More
26 < 3t}

27 Incubatora ARSI A BN s 22 A9

28 TPNS S}

29 V% AANE Y, &, x-ray, sono)E $hof

32 EKG RUHHE st}

33 SPO2 TUYE|FHS 3}

34 FHY VNS St

36 AR EE St

37 Y3 = wjAd®E S7%(7147, penrose) $IT}

38 SurfactantE o7 3Ch

39 PCVC(Percutaneous central Venacava Cath)E It}
40 A S A3
41 X-]]EH Euu 7]_51]1_;12 ALO 5]_1;]_
£ Alel A SheE s ele)
44 Ventilator 7t 5 st}
47 dH5S A5 st} q 8hr q 6hr q 4hr q lhr
51 Gavage feedingS St None q 4hr q 3hr NPO
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<Table 3> Intern_al consistenc_y of a toql to measure the 649, p: 00002 1/}1;}4 B ooy W 7H”‘ e 35;7} T
R L T e
Unstable vital condition 17 916 7t Q%E}
Weak response 4 .883 T
Provision of direct 10 818 T4 BEEE 24 Mg 47 g Aoy B4,
oo monioig, & st____3 2 A AT PESS 0%, B QT 2
Total 39 922 (factor analysis)= ©]-8&3to] 33T
w2 AFelA] AR 39709 o] QRlEAe] AAEst A
o BB E HA A 5wyl 18l Kaiser-Meyer-Olkin®] 32278 (sampling
2 AT dg BTt FA8EE, A HEEE adequac )ISEE o83 AF 84602 QRIFAE sl F
A8 et dde 5 Q= ol KM09 ol solstolH
g BYE ﬁ‘ﬂ%ﬂ—% Agatr)el A okar golitolw QRS
ATl At a9y AAete] FEE ST Agatrlel 2 ARE FEFTKKaiser, 1974)= <1l 7]
gk g B 7“*@@# U Ak Z5F Zloltk
AR, 1419 Aol FFE SAET E3-S XA WSk Bartlett®] -3/d(Bartlett's sphericity) 717823}, 9(2 e
S8l NICU oJAke} ZhEAL 80% o r HEs AAsko EATZL] Fhol 4194.349(p=.000)2 YERE 2 1te] AR
a2 k) 7} 8RJA84E AAsH ol Adst A (Bartlett, 1951)2 e}
S, dAAERRE 9e AR ATAZL Aol FHel W
Aol ZHsh 13E Aol 1 i% 59 o] Ads 1% T2 AMEE aJFE ol F3 H(principal component
AP SRl ET 28-S 2SI method)Z # o= (maximum llkellhood) o] Uedl(Lee,
AA, AvETE Al uAE AdoE FRAL S 1995), & Aol Aol 44 FHER olFeA gle
RHEA 209 UAEOR VI A% S4E Bal Bael B B AFREE ) oleige] o Teime Aden
e Bres, & Ak R A8A Qvhn Bl FARNE ol
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TS 2 AFME el7RE A ©]A] Varimax [1lef &gtk sjAE 5
Walel] osh A3 S Agate] QM-S AlEste] A Q]1 AAkel gloix=
KU Y= H(scree ploys 7|22 290& F=3 A3} QIF A TFO] 315 o|Afolm
(Johnson & Wichern, 2002; Mardia, Kent, & Bibby, 1979), 4 7} QQlof ujAgAIZ|aL L9l %
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§

<Table 4> The severity of High Risk Newborn

altk =, AAGte] w2 Wgel o vF
23, 241 #3°] communality Fte] 0.475, 0.410, 0.497 % L€} Avg st

I T<Table 4>.
uoo] AR B 4719 eclow ERd o o= 5% 29l 1

o 793 AAJoto] AT

\__'_l

g e

Factor ltem Factor loading
Unstable 1 Aol EPYsieh A AL, 1A2) .606
vital condition 2 walto] E-9Hg sl t(brady/ tarchycardia) 59
3 T50] EQFd3lH(brady/ tarchyphea) .668
4 #5Fo0] 9lt 679
5 FAzo] gt} 684
6 37gulo] ik 559
10 a7} mlofsith 652
11 W= 2l(sucking power)©] <Faich .629
12 Grunting®] SIt} 696

13 Retraction®] At} 701
14 F5 A wiejo] st 679
16 EH-lgto] ik 402
17 1& 0 %?rml Ak 564
20 A Aol(-hE AagskA X stk 670
21 ZHHYEE, 7]76]"&, Z13del vk 459

23 Hgo] qlvk 375

24 Seizure 5 3HCh 315

Weak response 7 S50 gEAo] kg sith 785
8 A=l sl &t 9he-S stk 835
9 Aol ARG FA Qo] Foh 809
19 HAK(reflex) 7} m]2Fsich 544

Provision of 25 s FoBHHIE, S = H7) 661
direct treatment 26 & st} 580
& nursing care 28 TPNS St} .653
36 FHAARE stk 612
38 SurfactantE 93} 613
39 PCVC(Per cutaneous central Venacava Cath)E U} 527
40 FEIAE AREETH 691
41 Ad F9 FHEEE A et 614
42 A A FHEEE Ao 431
44 Ventilator ZF$E $tch 636
Continuous 27 Incubator & ARE-SFH(EFE X ERHS §J3t A2 A|2)) 612
monitoring & test 29 745 AN E N, i, x-ray, sono)E STk 641
32 EKG EYHPE gt 807
33 SPO2 RUERE st 702
34 TN ZIAHARE st 390
37 sl wowjd=s Z%(71A47, penrose) STk 416
47 4955 54S o 527
51 Gavage feedings $tc} .549
Unstable vital Provision of direct Continuous monitoring
e Weak response .

condition treatment & nursing care & test

Eigen value 11.134 1.998 5.420 2.684
Variance explained(%) 19.366% 11.134% 12.444% 11.506%
Cumulative variance explained 19.366% 30.500% 42.944% 54.451%

ot=7t& 88| X| 13(2), 20074 4¢

143



11.134%2 %%tﬂ 9 19366%3 A FloH 157 &
%“*El‘iiit} Qrolla] A3 ulel 7o) 219 E-go] &

%(7‘ d=E, 1 Z1dd)ol vk 239 3] wido] 9l
th o} 249 £33 ‘seizureE ST & "é-ﬁr(communality) e
0.475, 0.410, 0.497% W¢kv F3 vz} Y& gld® AF

A3, 991 13 o WHE wFoR ddEo] 9]l 1o 3
AFEL wZEA 9] olff® @9l 12 BRESE WAL vl
oFsltty 2 29l 20 ETAIA 17719 EFoE AT

Akl 1,198 ©I3

o
134%E Al F3lom 4719 £Fo=

Ag w =
A @A A 2
=

10712 &do.

R R
SEEECES

L

o Md
N

1o

=

ofo
JL

uﬁ

v of)

4% %%EM 29
29l 4= ™ Zj‘f\lﬂ Arl QA0 FA Ifgke]
2.68401%03L FEHFL 11.506% 5 AHs] Fom 7 &
3 34%l0] FThEo] F 879 EEo
=2 %L“ﬂiiﬁ}
ojgl Zol F 397 FF 4709 eRlowA 1LY A4
o

ole] FFEE 54.451% AWt Atk

2= AZZao ciet =2

YA giAdel] o3k A5 ARAT A 198 Aol
grof] thst Cronbach's o AlG 9222 =7

ekt ow o] Al E7He]l %7] @AlelA] Cronbach's
& ook dth= 7]%(Nunnally, 1978)%

sl & of v 2 AFEE HoFs Ao A7Hck
91 AR FERE ez Avnd Mok
geAe, 7F 916 & 7P =7 ueRga, ekt ub

A4l AR rEAly, , HAEHA A 3

¢

[
ol
A 2Rlo] AF T 7b7b 883, 818, 8230 UER} tiA)
2 2 Aol e 19E AAetd] S5 SHETH
WA dids 7T Qe EE 7k

Efg= AdZa0 tiet =2

144

=
ez wazeol AN B Aol
=

o9} e FAS Ea AAE ou|Eare e
Al Bl CVI(Content Validity Index)E ©]83lo] Z3E-2
Fool tla] 258 AEsIth mi AlARAIE 2 &
Me AAstel B Aol AeE BEe APToRA
H 573 AAAY e Ry HriEEE
FoA AetE =AETe U BlEs =gy B 2

o

”
o M ol

Yo o i

g

7l s AAs] A dAFrRA 2RRle] vt
Stole] A Adeiel & AellA LR a9d Ao}
Apete] dAaAE defst A} AAAT =649
(p=000)2 YER} B ATelA e SHET+= 18 Al
ote] FFEel tigk TA BFErE 9l BT R HUE AT
T4 =S AAs] $1d Kaiser-Meyer-Olkin®] #1-24]
A (sampling  adequacy)SEE  Bartlett®] -3/ (Bartlett's
sphericity) 71785 AAlste] SAEFl 23 AA L3l
sk QREAS AAEIGEL, B T84 2207 0.3
oPdolglon TR AFIUERE VxR QWA 3 4
T}, 4719 eRlor FejEo] Uekit 4719 el 2 A
T8 #Ele] 7128 NdE & 49 JA SFMAS A,

o[
o[\ ot

ki

ol
o

1o
ofy

¢

‘/l: T ooH s H A O, T1H I

2AF, AR A S 67 goje] EaH oz x|
BOYE 2 elol vjokt uke, AFAQA A m A5A
F, AEHQ kel AN dow A9 vk el
ek olejd e ¥ =77t e Mg S Adel
ofdet 19E Aot FEEel oiE S S &

n
1k

T2 Ai(communality) FE W& ol 2l AA|
o] 9ol QoM sEF BF I thy w99 #oE Ao
7 EE Q8ITE ol 8 BN vhs £dd HE7ke W
€ HIEE EdE st Qs & A7 dA el
Foko] A=A gk Zlo)t,

reebge BEAE), L o17Ale Baow, Mokt

5 =

o= 7t& 88| x| 13(2), 20074 4¢



7H91 TgoR TAHA F
& 04?4 WA FolA] AR
BA o g Fasle] A=
%?'%SE TR U g,

299 Aol

Qo]

ar

N
Hﬂ — rlo
2
mlm
k4
ruL

)
o

=

'Pr‘ja = E—TH—% 7}7<]J— c/’J\O‘ji(Klm et
GYH FREAR diFEth 282
e ek Aol 1A Aok
2 aefsfor & prl‘f:?:] | gl ik
TAE Meks RS, Q1L AdwEo)
11.134% = UrE}ME}. a9 Aok wA el A=l
sk HES, WAL w|eksiAY AEsiAl o] Fof XV] B
%%oi 472 ’“&7‘}%— %8]1
e At sk QxkE we
193 AAoE Xé b alAfotslE @] B
] ‘4101]*14 Eakl e fAsh HAage] He
(handling) 2.2 I3l &4 F AN W =
7Z83slAl Fti{Hanson, 1980; Lee, 1994; Kim, 1996).
E Ol 4] EYE S5 el AatA Hrk 131
ng IS 1Y Aloke] AR 4 ads S
E%HO]: e Afddolth 919 2 A
F3ll A AlAotel Al A st
g~ 2u] Sl Ayeta 2
7 HEHHQ fAeh A
FAstalE ol 2 AT
Ak
KR 107H94 Farog A
Agol= i =4

._'

o JE

=4
s,
= A

A A&k

NI

o 12.444%% YeERsith 199
Fx19 et sell sl Hv HFAQ1 AR}
Sz glofolut. AAop AFLECA THE e
AAER EFAIA stelld] S QAtel 1hsAle]

At AA VeE vEeR o AFAA Ane} A

o] T Q3 HKim et al., 2002). FE3F thdRte] Aol 4
effel]l whe} oRzhe] Apoli= QAo thiLte] ofEane]

TE ARRe] Fofel SRl AEs] tiAs] 9%t v

oL 2
29

ol uE mlm l:o 32

A, 2 Fre) ASle] Hesih

&2 A9} Arl & 8719 EFoR Aol
11.506% = UEFstTE Ao} Fgtobale EFiAs dnt o
2 kEwge] vlste] #xke] 73 Q) ol JEAA b
3 TEo] 2 ¥UHKim et al., 2002). 1293 AlA¥olo] H$-
= AR By A FRlF Fokolu 54 F4e AAITL
Qe sk 1Y Aot A, A ErEold ¥

ots7Zts5Hs8|X| 13(2), 20074 4¥

2olxA "t} 7elEE 193 Aol
ol A & Al AAL
3k g elelo] @'Olﬂoﬁ:}

Aol A 7H

£ A

L
L

2
o

(o]
o
lo

i
A

O]—;(

)
2,
o
i

o £ M

Sl
i m
=
o
ot
rlr

H
do
eicil

T B7PIEL

ke zhAd 0].031;} 2 E on ]
i ERgak ol A8 e
FINER 53F & W A
A7 oA 3 We B4 900 AR
TR 713k 2005 7°-t.'—1 2006 59714 o|glth Zx®
52 =5 73] 918 Cronbach's oIS
el B s U8R, /e Ret AR RS
A7k
ATe] Avke vt 2
. /\]ﬂ};—_ 74%4_9_ LH@' OE]ETC]:}S] 7‘:'47@"0_‘% :]—,_‘(134—5‘—] /\]/\go]_‘(l] 7-_3_
3 393—5“1] i3l Cronbach's o Al 9222 YRt
ol ol MBHRES CVIATE 245
Egﬂ 74%43}03 ou;] Z;ﬂﬂ.tLL:_oﬂ 010%1\11—_ %;\]
?—i Brhselt TS QoA
%bjr Bartlett®] T+3A 7 Q
AETY T8l

, rz]ﬂz#o] 7‘(]

34 skt 7

A Ag

111_1_4

P
dr 1o rlo

145



\J
=

I

g 2

397) Ego=

TellA A 3199
Ehdsl HmE

o

AL %

T 2919 Ak 25 A
o 71da,

ol rlo
>
FO(I

nﬁ >LJ
Z |
_}L
»i
o
1o
L

A

3 Ao}

oo
e
-
iih)
_E‘
rr

>

of
o
o

eI}

ﬁ o

o
B T

e > ok (N [o
>
N

oo ox
KA
- |o
TR
=
0%
K
gt
v

r_& r—?l-" ﬂlﬁ
1 e

2
=
e
)
]
o
o
r,
o
2
1o,
ol
ofN
bt
e
o,
kit
il
o

e
-4
N
)
O
_o|£
Ko

i F—f'i

-+ R oo rim
1o o o
oo

nE > Jg
o
(o3
o
fo

=

References

Bartlett, M. S. (1951). The effect of standardization in X
distribution in factor analysis, Biometrika, 38, 337.

Hanson, R. A. (1980). Child development concepts: Issues and

reading, West Publishing Co.

S., & Michael, W. G. (1974). Handbook in research

and evaluation. CA: Knapp.

Johnson, R. A., & Wichern, D. W. (2002). Applied multivariate
statistical analysis. NJ: Prentice Hall.

Kaiser, H. F. (1974). An index of factorial
Psychometrika, 39, 31-36.

Kim, H. S. (1996). The effect of sensory integration program
for low birth weight infant of growth index, behavioral

Issac,

simplicity,

state and physiologic response change. Unpublished
doctoral dissertation, Ewha Womans University, Seoul.

Kim, H. S., Kang, K. A., Kim, S. A., Kim, S. J,, Kim, H. S.,
Kim, H. O., Moon, Y. Y., Yang, E. Y., Lee, M. S., &
Jeong, H. K. (2002). Child health nursing. Seoul: Koonja
Publishing Co.

Kim, M. S., Moon, S. Y., Lee, K. S., Jeong, Y. K., & Kim,
S. J. (2002). The severity of the pediatric patients
admitted at NICU using Therapeutic Intervention Scoring
System. J Korean Acad Nurs Admin, 8(1), 5-15.

Kim, S. D., Min, S. W, Son, J. T, & Kim, D. W. (1989).
An evaluation of Therapeutic Intervention Scoring
System(TISS) in critically ill pediatric patients. The
Korean J of Anesth Med, 22(2), 284-290.

Lee, E. O., Lim, N. Y., & Park, H. Y. (1991). Nursing
medical research and statistical analysis. Seoul: SooMoonSa.

Lee, J. H. (1994). The perception and emotion of high risk
newborn. J Korean Acad Nurs, 24(4), 557-567.

Lee, S. M. (1995). Factor analysis. Seoul: HakJiSa.

Lynn, M. R. (1986). Determination and quantification of
content validity. Nurs Res, 35(6), 382-385.
Mardia, K. V., Kent, J. T., & Bibby, J. M.

Multivariate analysis. London: Academic Press.

Nunnally, J. C. (1978). Psychometric theory. New York:
McGraw-Hill.

Park, Y. S. (1988). The effect of support nursing for high risk
newborn's mother anxiety decrease. Unpublished master's
thesis, Ewha Womans University, Seoul.

Pierog, S. M., & Ferrara, A. (1976). Medical care of the sick

new born, (2nd ed.). St Louis: the C. V. Mosby Co.

D. F., & Hungler, B. P. (1983). Nursing research.

Philadelphia: J.B. Lippincott.

Yang, B. H. (1998). Multivariate data analysis
applications. Seoul: HakJiSa.

Yeh, T. S., Pollack, M. M., Holbrook, P. R., & Fields, A. I
(1982) Assessment of pediatric intensive care-application
of the Therapeutic Intervention scoring system. Critically
ill pediatric patients. The Korean J of Anesth Med, 22(2),
284-290.

(1979).

Polit,

and its

146

o= 7t& 88| x| 13(2), 20074 4¢



