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STE7E BE F5 @xlA FFHeln THAQA QlEA
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(Angus & Black, 2004). I FolA A} Q18] S84l
FQ JAYoRA FAU|A ¥nE ol FEA Aula A
A A ¢E& Ak e adoirh A2 E 7MY
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2ot FEAAY] APGEO]  ESEO ™ (Tarmnow-Mordi, Hau,
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28+ chBeckmann, Baldwin, Durie, Morrison, & Shaw, 1998;
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1995).

ol tEAL WiXFEY $A Ao HHEA wEo]
AR T e FEAE AMvlae A& 5337 H8 A3
AZAL jAeES At Yo gastka gk v=

\' oJ

[<3

=

Ze|xr]o} FolME LEAMHIAY AT} 83} FHE HHO
2 FEAART ohlet AnkH e HA EARSA A
(mandatory minimum nurse-to-patient ratios)® HOE Astn
2004 3FE Al&St QJviCoffman, Seago, & Spetz, 2002;
International Council of Nurses, 2003). F¥ApAe] FeE=
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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 18.2 9.9 15.5
Private corporation 78.6 61.4 31.6 522
Private 0.0 20.5 58.6 324
Training (%) Training 100.0 43.6 0.0 333
Location (%) Seoul 47.6 16.8 10.5 17.6
Metropolitan 31.0 273 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 26.4 4.6 16.2
500 - 799 40.5 16.4 1.3 133
800 + 54.8 23 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 77
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 £ 247 195 £ 11.6 10.9 + 5.1 19.6 + 16.5
(mean = SD) Neonatal 176 £ 9.9 159 + 9.8 9.6 + 45 162 £+ 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
ek FEAE LA FE LS U AL vlFe] ¥ FgAAS FFstn AseH, FEEAAAE 1349 A
gror], HAFeIE JHel Aol s9%E AAsRTk FWY  FRAAL LYST YAtk AL TR FYIIE 3T
Hel o FRILA FID 0D, BAFWIE FTIL FRAe) ST WF) 6143 Y Bek FE
o] A%tk FEAFTLWIHY AF 48%7F A&ell AA5H3 QoM E UiAe AR AEstd S8R0l T
ouf, FPYAT PPN _‘-:_(provmce) AGo] G Bokek Aol FBAUL 867 7B 1) BAY 2ot
71ge] gyt BtEE FHd et  AolE nyled), I AU AR FEAAY] F WATE Yuriw FEe
FRARQWAIB ssut 80094 olE BAST oo wel AolE mgnh 53] FTRARLWIBY A% B o
o, FEEdn FAF s 10030087 vinkel A9t 7t SIEAde R Y 20084, B 1R RS wol
2 W Bestm QglTh HiE Aol EFAAL FIAE QT
O1F 4147) GEAW ol 32870 V1B 4 FRAL B FTIANN 2 Aold molAE Ysith WY W A
S, 9 Z1EE 4D FEAM glol Aol TR oAb wiA] HEE o8] FE] et ohE kS 29
Sdstn Qglom, Umix 777) J1Be A Aol FE  th A FEAY A%, FEARRAY MTEI%)S A
A BFE Qs Atk FRREedBelAE 4 (ZARES wiAE T Iler, A9 AR FEHE F
3 Aot TEAM S BT Yshs X(19%)°] 7HE Wit A itk W FEE AT 103(5%), BN =
4147} Hol Pk A FEAHLY DT F 603(41%)°] AY EAmIe R A FEAAS Ysta
Seo/M% LhebgTh FRARLWPIRS B 1409 B F ARk Aol FPAAL Jd FRANT nTPE o 2
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<(Table 2> Adult iICU nurse staffing levels and occupancy rates

BT FUwo) 18002 BFA@H AolE HG=H, ol
ARZEEAL BI7E 3.6 o)d]) 71#e] 13Folu EHY| wEeR
wolck HAZEEAL 1|7k 0.5 vIRkQ] V)#e FEEEQ
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ol 13, S 13208 L}E}kk AALZES AL B
3 1Y 3 IAPE YLFOE AFF FolRl
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© U990 AFE WA7bs o] Wolsly] o
St AR TS Jﬂfr FTEAE Wb ES
94%<1 RHH, W9 WtEES 61% IHTh
4l FEA L rTAF WX e 87| Y S8R
EA4 ] what 7'<}0]7} E]<Table 2>, FHRAFQE7] Tl
= HY gl 255 WAy Pﬂ} ulo} FxLZFEAL HlAL
a}%u}‘ 1,000 7% 01’2}31 dEH e HPMEEC] 98%E
Fobr WAL v)g} 3Ak- PEA} H)7F A dx|EkiTh
ZFE e A o5, Addd, FEEE oF, R
e} BA-7Es AL Bl WATMEEOlM AR folFt A}
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(n=405)

Tertiary Hospital (n = 42)

General Hospital (n = 216)

Hospital (n = 147)

Bed—to— Patienti—to— Occupancy
nurse ratio nurse ratio (%)

Bed-to~ Patient—to— Occupancy Bed-to— Patient—to— Occupancy
nurse ratio  nurse ratio (%)

nurse ratio  nurse ratio (%)

Overall 0.82 £ 016 076 = 0.15 944 £ 13.7

134 £ 048 097 + 040 752 +226 220+ 155 136+ 1.16 614 + 251

Staffing  Full-time only 081 £016 077 +0.15 952+ 140
Pattern Adjunct only
Both 0.82 £ 0.17 0.74 £ 015 90.8 £ 12.8

F (P) 0.01 (929) 020 (655) 067 (419)

130 + 045 096 + 037 767 + 217
200+ 062 104+080 487 +267 28 +210 173 %155 598297
170 £ 0.67 121 + 042 748 + 234
128 (<001) 120 (304)  7.74 (001)

175£076 112+ 070 629 + 20.7

173 £ 059 098 £ 060 57.7 £ 305
103 (<001) 558 (005) 035 (.703)

Ownership Public 0.75 £ 0.11 072 £ 0.13 956 = 11.1
Private corporation 0.83 + 0.17 0.77 £ 0.16 94.0 £ 145

123+ 054 096 £ 051 796 +218 246+ 221 137+176 552+ 238
132+ 046 096 + 034 768 + 234 229196 154138 671+ 280

Private 149 + 049 099 £ 044 674 £194 201 £ 111 126 £ 087 593 =234

F (P) 181 (186) 098 (329)  0.09 (.769)

344 (034)  0.09 (910) 376 (025)

045 (638) 0.86 (424)  1.95 (.146)

Training  Training
Non-training

115 £ 036 092 + 027 834 £ 205
148 £ 052 1.00 + 047 693 + 224

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 £ 043 084 + 027 71.7 £ 241

225+ 1.04 140 £ 091 626 £ 303

Metropolitan 084+ 010 080011 948+ 93 1394053 098+ 047 736+ 236 255+219 153+ 148 594+ 234
Province 089 £ 0.06 077 %017 884216 1342048 100+ 039 7724218 204 + 125 128+ 1.04 620 % 252
F (@) 217 (128) 064 (532) 117 (323) 100 (369) 236 (097) 106 (350) 152 (221) 0.69 (504) 0.17 (.846)
Size - 799 087 + 0.14 083 %012 965 + 120
800 - 999 084 £ 0.15 073 %015 89.0 % 169
1000 + 067 £ 0.15 066 =015 983 = 93
F (P) 549 (008) 520 (010) 173 (.191)
- 299 147 £ 049 099 047 686 + 22.1
300 - 499 126 £ 047 098 %028 814+ 198
500 + 108 + 036 088+ 028 86.1 %219
) 120 (<001) 116 (316) 13.1 (<.001)
-9 239+ 161 148 + 1.08 644 + 256
100 + 215+ 153 132+ 118 605 + 25.1
F (P) 0.65 (421) 049 (436)  0.61 (435)
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<Figure 1> Distribution of bed-to-nurse ratios in adult (CUs
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<Table 2>$} <Table 3> A|AJE 3k ]' e HE W
2 ZEEA} 1910] wekEls 3l MEel= Ao AlA Wi
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stk w3k og7|deich Azkgl Frb SoE g vlW
(off-duty) D7t h23, 7o wheh A 23AL 178(full-time
equivalent, FTE)°] H@EFoz 1¢ IFsk= ds
(productive working days)7} TF27] o]
X250, 2409, 2304, 2209)2 7FESY
24092 AL= F 4047k wE 10429 Hl‘ﬂd,
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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 +£250 167+ 102 1.03+£080 59.1+346 162075 090+ 098 3539+378

Staffing  Full-time only 124 + 066 1.02+ 046 868 +234 145+ 067 102+ 069 675+ 337
Pattern Adjunct only 215+£058 148066 674173 2274152 1.07+£1.09 385+302 127009 072=035 577319

Both 1.94 + 062 199 + 087 103.4 = 325 1.61 0.71 4. 185 £ 096 103 + 134 514 = 482
X P 8.51 (014) 694 (031) 467 (097) 147 (225" .13 (721" 722 (.007)°
Ownership Public 214072 142 +£059 689208 128+ 085 086 £ 052 715+ 390
Pr?vate corporation 132 £ 0.65 1.17 + 0.64 897 £245 1722 1.05 1.04 + 082 583 + 337 231 017 741
Plz’xvate 1442079 1014137 20668 S5 o 0
X @) 535 (021) 121 (271) 359 (058) 092 (:633) 017 (919) 063 (732)
Training ~ Training 157+ 091 099 £ 082 586 + 352
Non-training 250150 131 £ 069 641+ 324
<@ 263 (105) 086 (353) 0.13 (723)
Location  Seoul 144 £ 072 131+£076 925+ 279 195+ 081 108 £ 058 540+ 259
Metropolitan 143 088 1202066 8712176 L6+ 108 1102107 S862394 oo 0o
Province 167059 1092028 7024245 156+ 108 097£0%6 613£363 o oot D o
@ 114 (566) 015 (930) 392 (141) 239 (303) 040 (817) 040 (818)
Size - 799 148 + 083 123 £ 081 85.1 + 333
800 - 999 169 + 0.69 135+ 053 83.0 + 205
1000 + 125+ 066 105 + 044 883 & 17.0
X @) 285 (241) 177 (413) 078 (678)
- 299 184+ 089 131 £086 653« 338
300 - 499 166 + 116 0.76 + 0.69 452 « 334
500 + 162+ 099 113 %084 673 + 340
X (P) 0.81 (666) 333 (189) 424 (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

10 -

# of hospitals

Bed-tonurse ratio

f General hospital = = 'Hospitau

| = Tertiary hospital

<Figure 2> Distribution of bed-to-nurse ratios in neonatal ICUs
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o} 2t Al TEAAL Hd FARIIAE B|7F 0762 TR

AEQ7| BN HFAL 1910 25T oF 33 - 3.8
9t S AL F Urk THHAANME 42 - 4874,
WA= 6.0 - 688 7hFeH= RAo7 Yehgth Ao}
FEAAY AL, FHATQPNBANE ZHEA} 1910] BA
£ 699 s gFitin 458 ¢ ok Ayt 23
To FoJFA] G FUIAF T A FAE ALl

.
Aksapt BEshe A4 BAGE o Be 2o o
At

ApSOL QT BiXlsole| AmT

up|uko 2 Aol 19 Het Bxole] FEAE sloks)
7] 9ell & H4zke] AFaAlS(Pearson correlation coefficients)
AFEEI3itcTable 5> FHATLY7 | FPEA 4
FEAALE 19 7R AEASTE 7PA wbd, HAgelA
0.7582 zko] "HolX & ZAE B 4 glvk Aol F3A44
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28N DEAY] BF AWRATE PR W) E:
aF BYE deE R, wXEREEE SXERAA
v dES EXMJun 2000; Kim & Jang, 2002; Lee et al,
2000; Park et al, 2003b)oll 2HS FU7] WEl] AT
2 A Z2FF vlaiAshked ofggo]l Utk ¥k <Table
4o AXG ZEZF 23AL 190] EEshs @xe A
=9 71EH vuPE o AP B Folth =€ UL
EE @3r)deict F8are 84 Fd(case-mix)H 10 w}
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[e e} 1L
Br} ol EE O ol BAE ISsh e ¢
o} w3k SRS AL (HIRA, 2005)7F AA S 155
ZZAH 1A 157 S FHA717] SeiMe, WA7HSE 90%,
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eksgAestE)rt AAE 155 718 TBEAF 197 28
S &A= V)|BE 2R
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2431 Tl wEt JFAEA YYEE At
o] FEA 715y FRFFE TS H VI
Felgh ddetct Selvels v=e] AzEoleet 57
o] HlggoloA AAEE e HA UH7]FE(minimum
staffing ratios)S HOZ A= Wets mHE 4 UriHodge
et al., 2004; International Council of Nurses, 2003; Parish,
2002). 12t @A) el BAE 1EAY VIHABTE 1
Y AR 5AF ZkEAF 2Qo] WA FEHE A9 A
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<Table 4> The number of patients assigned to a nurse per shift

Patient—to—nurse ratio

Average productive working

Patient—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 42 6.0 5.3 45 3.9
240 3.5 44 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 45

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

Adult ICUs Neonatal ICUs
Tertiary General , Tertiary General .
Hospital Hospital Hospital Hospital Hospital Hospital
Pearson correlation coefficients 0.947 0.932 0.758 0.859 0.856 0.244
P value <.001 <.001 <001 <001 <.001 0.692
CHSHZEE 83 K| 36(5), 20063 &€ 697
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Variations in Nurse Staffing in Adult
and Neonatal Intensive Care Units

Cho, Sung-Hyun" - Hwang, Jeong Hae? - Kim, Yun Mi¥ - Kim, Jae Sun?

1) Department of Nursing, Hanyang University
2) Center for Quality Evaluation and Improvement, Health Insurance Review Agency
3) Department of Nursing, Seoul Health College

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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