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DAL HiXI=ZE=

EAE) - HHY - A0 - AR MY

=
ru

3 = AHFA 5 (intensive care unit, ICU) 7+
LTETF =& F5Y BAelA FFFolar EHARL YA
HIAE AlFshs Zolth 3 ThEARE 24A13F F3F Al
AZbzy Waks 3 e gEsla A4stn Ysket 71s
FAE ATl 3= YHE Atk olEE AR
T4 wFel S8R AnAY Ag HAskE o d5EQ)
oERIH I A, AN ARE AHHom Frlsfof gt

11

(Angus & Black, 2004). 1 oA EEA}
Fo QoA dEANs B ohiE
Aol A FEE AP T LOJOIE}. #HT 2 7
ATME FEA FSAE AR FET ‘ﬁ%%kol ki

A7patient outcomes)ell P W= Hal
AE =W, EA] o] s A %J}Ni}
Aol FEAPAY] APLEO] 9O ™ (Tarnow-Mordi, Hau,
Warden, & Shearer, 2000; Tucker, Parry, McCabe, Nicolson, &
Tarnow-Mordi, 2002), @A} Wjx|Go] W45 gAML
AT LG T71 13 EE o)H(weaning) AA & %
25+ thBeckmann, Baldwin, Durie, Morrison, & Shaw, 1998;
Pronovost et al., 1999; Thorens, Kaelin, Jolliet, & Chevrolet,
1995).

olelgh ITAL wiAlFE b Aikele] @EA wjel
AR FEAE MulAae dE BAsE] fle A4
AaskAY WHow gAalstal glvh v

Ao} oMz Tt A FA} g FA O
2 SEAEER ofle; dubEe HA FSAREA
(mandatory minimum nurse-to-patient ratios)E HOZ s}l
2004 FE] AJ&&}al SIthCoffman, Seago, & Spetz, 2002;
International Council of Nurses, 2003). F3HA}A 9] ﬁo =
1970 dthFE W3] ZFSAKlicensed vocational nurse E3$H-3h
AR HIE 12, 5 2% wHiGhifyd TEAE 1910] 27 e] &Ab
s gdetes
22)°ll T3k AtHCoffman et al, 2002; Hodge et al.,
2004). frelA= olv] 1980 el FEAAS AulA FF
of wet 3R EFela, SAEE RS AF HE 4,
2.5:1, 112 P33t Moreno & Reis Miranda, 1998) g
L T8 #oM EARSA vE 12(adiRd A
19lo] A} 291 HhZ At ,qu-(Tajlml, Shimada,
Nishimura, & Sirio, 1994).
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(Park et al., 2003a) tskE3ixte)ats] o) 23t ANS, U
Stal ool ahs] o] o748 43l tH(Health Insurance Review
Agency(HIRA), 2005). upebd FEA 7selge] AAA v}
ozl F8Ak ksAu ] A 1A QsidE WA
FElvet S FSAE Q19 ] wjA e SRT|HE 5
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<Table 1> Distribution of hospitals and intensive care units by characteristics

Tertiary Hospital General Hospital Hospital Total
(n = 42) (n = 220) (n = 152) (n = 414)
Hospital characteristics
Ownership (%) Public 214 182 9.9 15.5
Private corporation 78.6 61.4 31.6 52.2
Private 0.0 20.5 58.6 324
Training (%) Training 100.0 43.6 0.0 33.3
Location (%) Seoul 47.6 16.8 10.5 17.6
Metropolitan 31.0 27.3 27.6 27.8
Province 214 55.9 61.8 54.6
Size (beds, %) - 99 0.0 0.0 25.0 9.2
100 - 299 0.0 55.0 69.1 54.6
300 - 499 4.8 264 4.6 16.2
500 - 799 40.5 16.4 1.3 133
800 + 54.8 2.3 0.0 6.8
ICU characteristics
Operating pattern Adult only 9 172 147 328
(# of hospitals) Neonatal only 0 4 5 9
Both 33 44 0 71
Type Adult 143 278 148 569
(# of ICUs) Mixed 20 181 146 347
Medical 55 43 2 100
Surgical 68 54 0 122
Neonatal 33 48 5 86
# of ICU beds Adult 50.7 + 24.7 19.5 £ 11.6 109 £ 5.1 19.6 £ 16.5
(mean = SD) Neonatal 176 £ 9.9 159 £ 9.8 9.6 + 4.5 162 £+ 9.7
Nurse staffing pattern Adult
(# of hospitals) Full-time only 34 201 79 314
Adjunct only 0 10 60 70
Both 8 5 8 21
Neonatal
Full-time only 23 34 2 59
Adjunct only 6 13 3 22
Both 4 1 0 5
otk FTARLPII} FPPAL W WA MFol & BAUS 95T Aor], FPYAIAE 1349 ¥
grov], WA I ol 500 AN TP FEAAL 25k Atk A FEA AFeIE FF
29 44%7k FARL PR W, FAFANE FAPYL FIA0] Ak vlFo] 61% R TFY wgkork, FRAE
of stk FHAE LAY A 48%7F 2ol f1AI83d Q7o = ek edAR Aldskd FeAbdol o
ow, FIEAT} AT E(province) Al e Ealth Aol FBAUS s67) BN 1] B9l et
71¢o] @kt Wty Tl wet 2 AelE B, AL ISITE ]l FEARA ] S WAE R Sl
FUARLPIRY ssut 800 oS BAST ANO  weh AolB uylrh 53] FRARPIN B B o
o, FEAT WATIAE 1003008 IFl B9k b sIBgoR FE 2094, WA 1R Fee ol
& WSk BAshal Qglek vhd Aol FEAES TR
OIE 4147} E/IT FIA 32874 VW M FBAY 3} SRR 2 AolE molA: wgkth g L Y
T, 97l 718 AR SEA Qlo] Aol FEAANkS DSAF iR G R7d Tl wet vE S Bl
ek gom, velA 7778 71 el Aot F3  th 49 A A% FTARPA MRE1%S A
A wRE ek A FRATLPIVAIAE A BsAE WAk Ao, A AR 2dus F
o Aot FEAE BT 2P (19%)0] 7HE Btk A QUSlEE Wi SR A= 1033(5%), BdolA=
41478 B do] TGk A FEAA ERlninTe F 603(41%)°] A TARIe R gl FEANE Yt
56970% WERTE FRARQTITHS Bt 34709 HD T AL Aol FEAAES Q) FEAAI vuds o A
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<Table 2> Adult ICU nurse staffing levels and occupancy rates
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(n=405)

Tertiary Hospital (n = 42) General Hospital (n = 216) Hospital (n = 147)
Bed—to— Patient—to— Occupancy = Bed—to— Patient—to— Occupancy  Bed—to— Patient—to— Occupancy
nurse ratio nurse ratio (%) nurse ratio nurse ratio (%) nurse ratio  nurse ratio (%)
Overall 0.82 £ 0.16 0.76 £ 0.15 944 + 13.7 1.34 £ 048 097 £ 040 752 £22.6 220+ 1.55 136 = 1.16 614 + 25.1
Staffing  Full-time only 0.81 £ 0.16 0.77 £ 0.15 952 + 14.0 1.30 £ 045 0.96 +£ 037 76.7 £ 21.7 175 £ 076 1.12 £ 0.70  62.9 + 20.7
Pattern Adjunct only 200 £ 0.62 1.04 £ 080 48.7 £ 26.7 286 £ 210 1.73 £ 1.55 59.8 £ 29.7
Both 0.82 £0.17 0.74 £ 0.15 90.8 £ 12.8 1.70 £ 0.67 121 £ 042 748 + 234 1.73 £ 059 098 + 0.60 57.7 £ 30.5
F (P) 0.01 (929) 020 (655) 0.67 (419) 128 (<001) 120 (304) 774 (001)  10.3 (<001) 5.58 (005)  0.35 (.703)
Ownership Public 0.75 £ 0.11 072 £ 0.13 956 + 11.1 123 £ 0.54 096 £ 0.51 79.6 £ 21.8 246 + 221 137 £ 1.76 552 + 238
Private corporation 0.83 £ 0.17 0.77 £ 0.16 94.0 + 14.5 132 £ 046 096 +£ 034 768 +£ 234 229 £ 196 154 +£ 138 67.1 £28.0
Private 149 £ 049 099 + 044 674 £ 194 211 £ 1.11 1.26 + 0.87 593 + 234
F (P) 181 (186) 098 (329)  0.09 (769) 344 (034) 0.09 (910) 3.76 (025) 045 (638) 0.86 (424) 195 (.146)
Training  Training 1.15 £ 036 092 + 027 834 + 20.5
Non-training 148 £ 0.52 1.00 £ 047 693 + 22.4
F (P) 26.7 (<.001) 1.80 (.181) 22.8 (<.001)
Location  Seoul 0.77 £ 0.18 0.74 £ 0.17 96.8 + 11.5 125 £ 043 0.84 £ 027 71.7 £ 24.1 225+ 1.04 140+ 091 62.6 =303
Metropolitan 0.84 £ 0.10 080 £ 0.11 948 + 93 139 £ 0.53 098 +£ 047 73.6 £23.6 255+ 219 1.53 £ 148 594 + 234
Province 0.89 £ 0.16 0.77 £ 0.17 884 £ 21.6 134 £ 048 1.00 £ 039 772 £+ 21.8 204 £ 125 128 £ 1.04 62.0 £ 252
F (P) 217 (128) 064 (532) 117 (323) 100 (369) 236 (097) 1.06 (350) 152 (221) 0.69 (.504) 0.17 (.846)
Size - 799 0.87 £ 0.14 083 £ 0.12 965 £ 12.0
800 - 999 0.84 £ 0.15 0.73 £ 0.15 89.0 £ 16.9
1000 + 0.67 £ 0.15 0.66 £ 0.15 983 + 9.8
F (P) 549 (008) 520 (010) 173 (.191)
- 299 147 £ 049 099 + 047 68.6 + 22.1
300 - 499 1.26 £ 047 098 + 028 814 £ 198
500 + 1.08 £ 036 0.88 £ 028 86.1 + 219
F (P) 12.0 (<.001) 1.16 (.316) 13.1 (<.001)
99 239 £ 1.61 148 + 1.08 644 + 256
100 + 215 £ 153 132+ 1.18 605 + 25.1
F (P) 0.65 (421) 049 (486) 061 (435)
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<Table 3> Neonatal ICU nurse staffing levels and occupancy rates (n=86)
Tertiary Hospital (n = 33) General Hospital (n = 48) Hospital (n = 5)
Bed—to— Patient—to— Occupancy  Bed—to— Patient—to— Occupancy  Bed—to— Patient—to— Occupancy
nurse ratio nurse ratio (%) nurse ratio nurse ratio (%) nurse ratio nurse ratio (%)
Overall 149 £ 074 122 £063 853 £ 250 1.67 £ 1.02 1.03 £ 0.80 59.1 + 34.6 1.62 £ 075 0.90 £ 098 539 + 378

Staffing  Full-time only 124 £ 066 102 + 046 868 234 145 £ 0.67 1.02 £ 0.69 67.5 £ 337
Pattern Adjunct only 215 +£058 148 £066 674+173 227+ 152 107 £109 385+302 127+0.09 072+035 577 £319

Both 194 + 062 199 + 087 1034 + 32.5 1.61 0.71 44.1 185+ 096 103 + 134 514 + 482
X (P) 851 (014) 694 (031) 467 (097) 147 (225 0.3 (721)° 7.2 (.007)°
Ownership Public 214 £ 072 142059 689 +208 128 085 086 + 052 715 + 39.0
Private corporation 1.32 + 0.65 1.17 + 0.64 89.7 £ 245 172 + 1.05 1.04 + 0.82 583 + 33.7 23] 017 741
Private 144 £ 079 101 + 137 52,0 + 668 1454075 108'“03 656;317
X (P) 535 (021) 121 (271) 359 (058) 092 (633) 0.17 (919) 063 (732) ‘ ' ‘ : :
Training  Training 1.57 £ 091 099 + 0.82 58.6 + 352
Non-training 259 £ 1.50 131 £0.69 64.1 £ 324
X () 263 (105)  0.86 (353) 0.13 (723)
Location ~ Seoul 144 + 072 131 +076 925 +279 195+ 081 1.08 058 54.0 + 259
i 4 + 0. . + 0. S e J i + 1. . EEIN 6 £ r
Metr'opohtan 1432088 1202066 8114176 168108 1I0£107 5862394 o .o e o
Province L67£059 1092028 702+245 156+ 108 0972076 6132363 o0 00 oL
X () 114 (566) 015 (930) 3.92 (141)  2.39 (303) 040 (817) 040 (818) ' ‘ ' ' '
Size - 799 148 + 0.83 123+ 0.81 85.1 + 333
800 - 999 169 + 0.69 135+ 053 83.0 + 205
1000 + 125 £ 0.66 105+ 044 883 + 17.0
X () 285 (241) 177 (413) 078 (.679)
- 299 184 + 089 131 +086 653+ 338
300 - 499 166 + 116 076 + 0.69 452 + 334
500 + 162 £ 099 113+ 084 673 + 340
X () 0.81 (.666) 3.33 (.189)  4.24 (.120)

" Statistical analysis was not performed due to the small number of cases.
® One institution in the ‘Both’ group was excluded from the analysis.

15

# of hospitals

Bed-to—nurse ratio

‘ = Tertiary hospital General hospital = = 'Hospital ‘

<Figure 2> Distribution of bed-to—nurse ratios in neonatal ICUs
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of et A4 SR Ht #ARZEEAF HI7F 0.76 FF Fosfol sty ey BAETEI B2 TEATAYH
AF Q7B 2HEA}L 1910] 2FEE oF 33 - 3.8E o ME IFEAF 1910] HRsh= Hat BT 439 FEAHA
Gty S FEE 5 vk FEE A= 42 - 4.8, o] A A= 47, Aot FEA 6ol S IS}
WX 6.0 - 6.8 edhe RAOE Yelyth AlAjo} W, vt 2kEAREC] vE Z1ERIEAE 199 3 21)
TS B, THATLYHANE IIFAF 1R10] BA Hof 2v) == T o) 3AE Eska Yles &
= 679 s gdsittn A58 & ok Ao A3t Th g FEAREZALSI(HIRA, 2005)7F AAEE 155 7150
Zo FolatA] = FEAF T A SARE AlQdshd A 11T 159 TF5A7)7] d8iXE, BAA7FEE 90%,
NI APY gdshs ARl B o] BE Fow o THAT 2404E TPEPE W, WATEAF HI7E oF 0.379]
et ofef gty vt o] 7IEE FEAZIE JET|HS floH,
igtzgxte)sts] 7 AASE 155 719l 7HEAL 1919 21
Harol BT S|t A2 = TEATE 71RE oF 23 AuA] Ptk wEbA] dA)
ol FEA TAF HiXFES A7) s ARo] A
iAo 2 Aol 1Y B[ Akl A-AS T1e)S) wobH, k1Y Sl wet JEAsd YYAsE At
71§18 F WA Ad3AIG(Pearson correlation coefficients) = Wote] FIARA 115918 FHFFES A= H V)
£ AFESIITKTable 5> ST A FEEA A ofstg]et sttt vt w=re] AExvolsst 53
]l FFAALE 19 7k AFATE 7 R, Bl A o BlEgZolFoA AAst Q= HAa A 7]FE(minimum
£ 07582 o] WolX& ZE & 4 Utk Aot S staffing ratios) = WO & Ash= W< e = tiHodge
< 30 g7 FE BEFelA A4l SEAMERT A et al, 2004; International Council of Nurses, 2003; Parish,
ko] w3kt 2002). vk @A ojmRel HAE FERlY V(T |
A JAsA; 50T ETAF 29))0] WA FEEHE ALY 2
= 9] xote AEE 18 o, 183 Wkt Hdo] giREs A
she SEvet BAdsAAAE, 1A ZIeRths 7
FEA 7ksQlEe] #sk MATE g Ul e 3 T ABAA JQAHEE ZEsh= Zlo] Hrh gy
29 HYE dder Pa, WixdEFgEE SXREFAA A AOo7 HLh
7= 240un 2000; Kim & Jang, 2002; Lee et al, FEA EAF Y GHsE RlelA AP ES WAATE
2000; Park et al., 2003b)°l 23S 371 wiigol A3 A<} S|, oy B QLSRR FA g ool A7]E
2 AT A3 vlaidshsd oyl Stk BEFA <Table ol oolgst EAA= AAl 1AL QS wkgshke A
g>of] AT REG ZFEAL [10] Pl SRl 431 E2E WAESAF HlRTRE xRS AF BT} o AAds
=8 7lEH vuFs o FIs] g2 Foltk =2 7t wzoltt, oE 59, WAZEAL v7F W32 AR o] =&
T our|Hnit S8R0 #A; A (case-mix) T Lol WATVsES 7 A, 8- EAE B7 22 B YRETH

<Table 4> The number of patients assigned to a nurse per shift

TS PreeEE e Patielnt—to—nurse ratio Pat.ient—to—nurse ratio
days per FTE in Adult ICUs in Neonatal ICUs
0.76 0.97 1.36 1.22 1.03 0.90
250 33 4.2 6.0 53 45 3.9
240 3.5 4.4 6.2 5.6 4.7 4.1
230 3.6 4.6 6.5 5.8 49 43
220 3.8 4.8 6.8 6.1 5.1 4.5

<Table 5> Pearson correlation coefficients between the numbers of ICU beds and daily patients

Adult ICUs Neonatal ICUs
Tertiary General ) Tertiary General )
; : H | ; ; H |
Hospital Hospital ospita Hospital Hospital et
Pearson correlation coefficients 0.947 0.932 0.758 0.859 0.856 0.244
P value <.001 <.001 <.001 <.001 <.001 0.692
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Variations in Nurse Staffing in Adult
and Neonatal Intensive Care Units
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Purpose: This study was done to analyze variations in unit staffing and recommend policies to improve nursing
staffing levels in intensive care units (ICUs). Method: A cross-sectional study design was used, employing survey
data from the Health Insurance Review Agency conducted from June-July, 2003. Unitstaffing was measured using
two indicators; bed-to-nurse (B/N) ratio (number of beds per nurse), and patient-to-nurse (P/N)ratio (number of
average daily patients per nurse). Staffing levels were compared according to hospital and ICU characteristics.
Result: A total of 414 institutions were operating 569 adult and 86 neonatal ICUs. Tertiary hospitals (n=42) had
the lowest mean B/N (0.82) and P/N (0.76) ratios in adult ICUs, followed by general hospitals (B/N: 1.34, P/N:
0.97). Those ratios indicated that a nurse took care of 3 to 5 patients per shift. Neonatal ICUs had worse staffing
and had greater variations in staffing ratios than adult ICUs. About 17% of adult and 26% of neonatal ICUs were
staffed only by adjunct nurses who had responsibility for a general ward as well as the ICU. Conclusion:
Stratification of nurse staffing levels and differentiation of ICU utilization fees based on staffing grades are
recommended as a policy tool to improve nurse staffing in ICUs.
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