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A Study on Appropriate Nurse Staffing Levels in Intensive Care Units
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Purpose: This study attempted to analyze the staffing level and critical care nursing fees of intensive care units
at tertiary and general hospitals and to provide a professional judgment-based recommendation on staffing level
and critical care nursing fee schedules. Methods: Staffing grades and critical care nursing fee schedules for the
first quarter of 2017~2020 and the fourth quarter of 2020~2022 were analyzed. A survey was conducted on
nursing managers and nurses about the current and appropriate staffing levels. A total of 77 nurse managers and
708 nurses working in Intensive Care Unit(ICU)s at tertiary and general hospitals participated in the study. Results:
Grade 1 staffing increased from 25.6% in 2017 to 92.1% in 2022 at tertiary hospitals and from 0.8% in 2017 to
28.4% in 2022 at general hospitals. The current staffing ratios of tertiary and general hospitals were 1:2.21 and
1:2.77, respectively. The appropriate staffing ratio according to nurse managers and nurses was 1:1.00 in patients
with more than a ventilator application and 1:2.00 in patients without any ventilator application in tertiary
hospitals, and it was 1:1.25 in patients with more than a ventilator application and 1:2.00 in patients without
any ventilator application in general hospitals, respectively. Conclusion: The appropriate staffing level was
suggested from 1:1.0 to 1:2.0. The new nursing fee schedules were suggested from 1:1.0 (Grade 1) to 1:3.0
(Grade 5) and recommended to be paid based on the staffing grade, minimum number of nurses, and standard
annual working days. It is expected to increase staffing levels and provide a better nursing work environment.
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Table 1. Distribution of Critical Care Nurse Staffing Grades and Nursing Fees

Tertiary hospital

Staffing Admission ~ Critical care

grades Q12017 Q12018 Q12019 Q12020 Q42020 Q42021 Q42022 fees nursing fees

(won) (won)

Gradel 11(25.6) 13 (30.9) 8(428) 29(69.0) 164(89.1) 180(90.0) 187 (92.1) 441,390 211,100
Grade2  27(628) 26(61.9) 23(548) 12(286) 13(71)  14(7.0) 9 (4.4) 353,110 122,820
Grade3 4(9.3) 2(4.8) 0 (0.0 1(24) 5(2.7) 4(2.0) 2(1.0) 307,050 76,760
Graded 1(2.3) 1(2.4) 1(2.4) 0 (0.0) 0 (0.0) 1(0.5) 1(0.5) 230,290 0
Gradeb 2(1.1) 1(0.5) 4(2.0) 195,750 -34,540

Total (%) 43 (100.0) 42 (100.0) 42 (100.0) 42 (100.0) 184 (100.0) 200 (100.0) 203 (100.0)

General hospital

Staffing Admission ~ Critical care

grades Q1 2017 Q1 2018 Q1 2019 Q12020 Q42020 Q42021 Q4 2022 fees nursing fees

(won) (won)

Gradel 2(0.8) 5(2.1) 16 (6.4) 17 (6.7) 63(17.3)  85(23.3) 109 (28.4) 344,820 232,170
Grade2 33(13.6) 36(149) 36(145 37(145) 75(206) 71(19.5)  58(15.1) 275,860 163,210
Grade3 35(14.4) 41(169) 38(153) 39(153) 50(13.7) 43(11.8)  51(13.3) 229,880 117,230
Grade4 25(103)  20(8.3) 24 (9.6) 34 (134) 32(8.8) 35 (9.6) 36 (9.4) 199,900 87,250
Gradeb 25(10.3) 24 (9.9) 22 (8.8) 22 (8.7) 26 (7.1) 30(8.2) 26 (6.8) 181,730 69,080
Grade6 42 (173)  47(194) 40(16.1) 33(13.0) 46(126) 37(10.1)  39(10.2) 165,210 52,560
Grade7 35(14.4) 32(132) 30(121) 34(134) 26(7.1) 26 (7.1) 24 (6.3) 150,190 37,540
Grade8 26 (10.7)  21(8.7) 24 (9.6) 16 (6.3) 22 (6.0) 16 (4.4) 14 3.7) 112,640 -10
Grade9 20 (8.2) 16 (6.6) 19 (7.6) 22 (8.7) 25 (6.8) 22 (6.0) 26 (6.8) 95,740 -16,910

Total (%) 243 (100.0) 242 (100.0) 249 (100.0) 254 (100.0) 365 (100.0) 365 (100.0) 383 (100.0)
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Lot 7t a M) A 347 (52.3%) 0.2 UERE L, o] £ 1:0.5
23} 1:1.0 o|3t2 -$E 7t FE| 217} 237 (35.4%) 0| ATt

1IAHE9]= 1.00%, T3 1.50%, 3AHE 4= 2.001 &
2 292 0594 F716H3lnh YRtEAE 1:15 ofst=
23t 73 A7} 3031 (51.5%) 0|91, ©] & 1:0.5 21} 1:1.0
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Table 2. Current Critical Care Nurse Staffing Reported by Nurse Managers

Tertiary hospital (n=65) General hospital (n=12) Total (n=77)
Variables
>VA <VA Total >VA <VA Total >VA <VA Total
Number of patients1 7.47%+4.06 5.6613.92 13.14+£4.38 5.06%+3.11 7.40+£3.4 12.47+£290 7.10%£4.00 5.94+3.8813.37+4.42
Number of patients2 7.82+4.32 7.77+£4.58 15.59+4.82 512+3.11 8.81+3.75 13.93+£3.39 7.40%+4.26 7.93+4.4515.33+4.65
Number of patientsl per nurse per shift
1.0~<15 13 (20.0) 1(8.3) 14 (18.2)
1.5~<20 30 (46.1) 1(8.3) 31 (40.2)
2.0~<25 15 (23.1) 4 (33.3) 19 (24.7)
25~<3.0 7 (10.8) 5 (41.8) 12 (15.6)
>3.0 1(8.3) 1(1.3)
Q1 1.57 214 1.59
Q2 1.89 2.50 191
Q3 214 2.67 234
Number of patients2 per nurse per shift
1.0~<15 1(1.5) 1(1.3)
1.5~<2.0 23 (35.4) 2 (16.7) 25 (32.5)
2.0~<25 22 (33.8) 2 (16.7) 24 (31.2)
25~<3.0 12 (18.5) 4 (33.3) 16 (20.8)
>3.0 7 (10.8) 4(33.3) 11 (14.2)
Q1 1.82 2.29 1.72
Q2 221 277 2.06
Q3 2.55 3.10 252
Number of beds per nurse
<0.31 5(7.7) 5 (6.5)
>0.31~0.35 12 (18.4) 1(8.3) 13 (16.9)
>0.35~0.41 17 (26.2) 3(25.0) 20 (25.9)
>0.41~0.52 31 (47.7) 3 (25.0) 34 (44.2)
>0.52~0.62
>0.62~0.83 4(33.4) 4(5.2)
>0.83 1(8.3) 1(1.3)
Q1 0.35 0.39 0.36
Q2 0.40 0.45 0.42
Q3 0.46 0.71 0.47
Number of beds per nurse per shift
1.5~<20 22 (33.8) 2 (16.7) 24 (31.1)
2.0~<25 33 (50.8) 4 (33.3) 37 (48.1)
25~<3.0 10 (15.4) 2 (16.7) 12 (15.6)
>3.0 4 (33.3) 4(5.2)
All shifts Q1 1.92 2.30 1.92
Q2 213 2.56 222
Q3 243 3.20 248
Week day Q1 1.86 2.26 1.88
Q2 2.10 251 215
Q3 2.40 3.15 245
Week end Q1 2.04 2.39 2.07
Q2 225 2.72 234
Q3 2.56 3.38 2.67
Day shift Q1 1.76 2.10 1.78
Q2 1.98 244 2.09
Q3 223 277 2.30
Evening shift Q1 1.94 2.35 1.95
Q2 221 2.62 2.29
Q3 251 3.40 257
Night shift Q1 2.00 2.39 2.01
Q2 222 292 233
Q3 2.56 3.39 2.68

Q1=25th percentile, Q2=50th percentile, Q3=75th percentile; VA=ventilator application.
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Table 3. Appropriate Nurse Staffing Based on the Professional Judgement of Nurse Managers and Staff Nurses

Tertiary hospital General hospital
Items Nurse-patient ratio  Nurse manager Staff nurse Nurse manager Staff nurse
(n=65) (n=588) (n=12) (n=120)
Patients with more than <1:.0.5 1(1.5) 1(0.2) 1(0.8)
a ventilator application >1:0.5~1:1.0 23 (35.4) 176 (29.9) 3(25.0) 23 (19.2)
>1:1.0~1:1.5 10 (15.4) 126 (21.4) 2(16.7) 19 (15.8)
>1:1.5~1:2.0 29 (44.6) 266 (45.3) 7 (58.3) 65 (54.2)
>1:2.0 2(3.1) 19 (3.2) 12 (10.0)
Q1 1.00 1.00 1.13 1.40
Q2 1.50 1.50 2.00 2.00
Q3 2.00 2.00 2.00 2.00
Patients without any <1:0.5 2(0.3) 1(0.8)
ventilator application >1:0.5~1:1.0 1(1.5) 17 (2.9) 3 (2.5)
>1:1.0~1:1.5 2(3.1) 28 (4.8) 2(1.7)
>1:1.5~1:2.0 38 (58.5) 388 (66.0) 4 (33.3) 54 (45.0)
>1:2.0~1:25 10 (15.4) 71 (12.1) 2(16.7) 15 (12.5)
>1:2.5~1:3.0 14 (21.5) 78 (13.2) 4(33.3) 40 (33.3)
>1:3.0 4(0.7) 2(16.7) 5(4.2)
Q1 2.00 2.00 2.00 2.00
Q2 2.00 2.00 2.67 2.10
Q3 2.50 2.10 3.00 3.00

Q1=25th percentile, Q2=50th percentile, Q3=75th percentile.
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Table 4. Estimated Annual Working Days of Staff Nurses

Number of patients2

Estimated Number of per nurse per shift

Variables Categories Constant annual patients e .
working days er nurse SRS
gy P Actual (Constant 4.8)
Tertiary hospital Total 5.30+0.57 209.21£25.05  0.35%£0.09 1.89+043 1.66+0.41
=65
(n=65) Staffing grades

Grade 1 5.31+0.57 208.86+£25.10  0.34+0.07 1.82+0.40 1.66+0.41

Grade 2 4.73 231.32 0.37 1.75 1.78

Region
Capital region 5.35+0.57 206.91£2339  0.31£0.65 1.67£0.32 1.51£0.31
Non-capital region 5.20+0.57 213.40£27.89  0.40£0.89 2.08+£0.41 1.94+0.43
General hospital Total 5.17+0.70 205.35+27.93  0.45£0.11 2.27+041 2.15+0.54
=12
(n=12) Staffing grades

Grade 1 5.57+0.59 190.74+22.80  0.37+0.06 2.07+0.39 1.78+0.30
Grade 3 4.68+0.44 2214242261  0.55£0.08 2.55+0.35 2.62+0.37

Grade 4 4.13 251.23 0.63 2.60 3.02

Grade 5 4.93 213.54 0.50 247 2.40

Region

Capital region 5.38+0.74 196.27+28.49  0.45+0.10 2.38+0.27 2.18+0.49
Non-capital region 4.75+0.41 2235241752  0.43+£0.15 2.03+0.57 2.0940.71

Table 5. Recommendation for Amendment of Critical Care Nurse Staffing Grades

Tertiary hospital / General hospital

Grade Number of patients Number of patier}ts Minimum number of nurses to be staffed
per nurse per nurse per shift
Grade 1 <0.21 <1.0 number of daily patients/1.0.x4.8
Grade 2 >0.21~0.31 >1.0~1.5 number of daily patients/1.5.x4.8
Grade 3 >0.31~0.41 >1.5~2.0 number of daily patients/2.0.x4.8
Grade 4 >0.41~0.52 >2.0~2.5 number of daily patients/2.5.x4.8
Grade 5 >0.52~0.62 >2.5~3.0 number of daily patients/3.0.x4.8
Sub ICUs >0.62~0.83 >3.0~4.0 number of daily patients/4.0.x4.8

ICU=intensive care unit.
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