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Korean Triage Acuity Scale and Patient Dependency
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Purpose: The purpose of this study was to analyze nurse staffing according to patients' acuity and dependency
by measuring nursing hours. Methods: The study sample included patients who visited the adult emergency
departments (EDs) of three tertiary referral hospitals and nurses who worked on shifts for 48 hours from October
24 t0 26, 2019. Hourly patient census and nurse staffing were analyzed. Patient acuity was measured using the
Korean Triage and Acuity Scale (KTAS), ranging from Level 1 (highest) to Level 5 (lowest). Patient dependency
was measured using six items (e.g., clinical attention and communication) and classified into four groups. Nursing
activities were observed every 10 minutes and nursing hours per patient and nurse staffing were analyzed
according to acuity and dependency. Results: Nurse-to-patient ratio ranged from 1:1.8 to 1:4.2 during the 48
hours of observation. The average work hours of nurses, excluding breaks and meals, was 8.57 hours; 42.5%
of which was spent providing direct care. Higher acuity and dependency were associated with higher nursing
hours and staffing level. Patients with KTAS Level 1 were provided 74.3 minutes per hour, 5.02 times higher
than Level 5 (14.8 minutes). Patients in the highest dependency group were provided 87.4 minutes per hour,
5.75 times higher than the lowest group (15.2 minutes). Newly arrived patients received more nursing hours
than continuously stayed patients within the same KTAS Levels. Conclusion: Large variations were found in
hourly patient census, acuity, and dependency. Nurse staffing in EDs should be determined based on patient
acuity and dependency.
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Table 1. Productive Work Hours by Type of Nursing Activities and Shifts

Overall Night shifts Day shifts Evening shits
RNs having worked for 48 hours (a) 252.0 75.0 87.1 89.9
Sum of productive work hours for 48 hours (b) 2,160.7 660.7 742.5 757.5
hour (%) hour (%) hour (%) hour (%)
Productive work hours per RN (b/a) 8.57 (100.0) 8.81 (100.0) 8.52 (100.0) 8.43 (100.0)
Direct care hours 3.64 (42.5) 3.49 (39.6) 3.94 (46.3) 3.48 (41.3)
Emergency response 0.11 (1.2) 0.04 (0.4) 0.21 (2.4) 0.06 (0.7)
Clinical procedures 0.69 (8.0) 0.61 (6.9) 0.71 (8.3) 0.73 (8.6)
Communicating 0.87 (10.2) 0.80 (9.0) 1.03 (12.1) 0.78 (9.3)
Nutrition <0.01 (<0.1) <0.01 (<0.1) 0.01 (0.1) 0.00 (0.0)
Hygiene 0.05 (0.6) 0.04 (0.5) 0.06 (0.7) 0.04 (0.5)
Elimination 0.05 (0.6) 0.08 (0.9) 0.04 (0.5) 0.03 (0.4)
Medication 0.68 (7.9) 0.74 (8.4) 0.66 (7.7) 0.65 (7.7)
Movement 0.04 (0.5) 0.03 (0.4) 0.06 (0.7) 0.04 (0.4)
Vital signs 0.53 (6.2) 0.54 (6.2) 0.51 (6.0) 0.54 (6.4)
Specimens 0.24 (2.8) 0.22 (2.5) 0.23 (2.7) 0.26 (3.1)
Escorting 0.17 (2.0) 0.19 (2.2) 0.18 (2.2) 0.14 (1.7)
Teaching 0.15 (1.8) 0.13 (1.5) 0.16 (1.9) 0.16 (1.8)
Assisting doctors 0.04 (0.5) 0.04 (0.4) 0.04 (0.5) 0.05 (0.6)
Assisting others 0.01 (0.1) 0.02 (0.2) 0.01 (0.1) 0.01 (0.1)
Bereavement 0.01 (0.2) 0.00 (0.0) 0.03 (0.4) 0.01 (0.1)
Indirect care hours 4.02 (46.9) 4.2 (48.7) 3.59 (42.1) 4.21 (49.9)
Charting 2.47 (28.9) 2.90 (32.9) 2.01 (23.6) 2.57 (30.5)
Reporting 0.73 (8.5) 0.73 (8.3) 0.77 (9.0 0.70 (8.3)
Communicating-staff 0.46 (5.3) 0.39 (4.4) 0.43 (5.0 0.54 (6.4)
Communicating-relatives 0.25 (3.0) 0.21 (2.3) 0.25 (3.0) 0.29 (3.5)
Admitting and discharging 0.05 (0.6) 0.05 (0.6) 0.02 (0.3) 0.07 (0.9)
Teaching-staff 0.05 (0.6) 0.02 (0.2) 0.10 (1.1) 0.03 (0.3)
Associated work hours 0.92 (10.7) 1.03 (11.7) 1.00 (11.7) 0.74 (8.8)
Cleaning 0.33 (3.8) 0.42 (4.7) 0.29 (3.4) 0.30 (3.6)
Other hand-washing 0.02 (0.2) 0.03 (0.4) 0.02 (0.2) 0.01 (0.2)
Meals and drinks 0.0 (0.0) 0.00 (0.0) 0.00 (0.0) 0.00 (0.0)
Clerical 0.22 (2.6) 0.20 (2.3) 0.29 (3.4) 0.16 (1.9)
Administration 0.19 (2.2) 0.1 (2.0 0.23 (2.7) 0.17 (2.0
Errands 0.02 (0.3) 0.0 (0.4) 0.02 (0.2) 0.01 (0.2)
Meetings 0.04 (0.4) 0.04 (0.4) 0.05 (0.6) 0.03 (0.3)
Supervising 0.09 (1.1) 0.14 (1.6) 0.10 (1.1) 0.05 (0.6)

RN=registered nurse.
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Table 2. Distribution of Patients by KTAS, Patient Dependency, Nursing Hours, and Nurse Staffing Ratios

KTAS
Overall
. Level 1 Level 2 Level 3 Level 4 Level 5
Variables
n (%) or n (%) or n (%) or n (%) or n (%) or n (%) or
M%SD M=SD M=SD M=£SD M%SD M=£SD
Patient type 5,772 (100.0) 127 (2.2) 837 (14.5) 3,650 (63.2) 1,116 (19.3) 42 (0.7)
Continuous stayers 4,046 (70.1) 92 (2.3) 657 (16.2) 2,621 (64.8) 662 (16.4) 14 (0.3)
New arrivals 846 (14.7) 16 (1.9) 83 (9.8) 497 (58.7) 236 (27.9) 14 (1.7)
Discharges 880 (15.2) 19 (2.2) 97 (11.0) 532 (60.5) 218 (24.8) 14 (1.6)
Dependency
Clinical attention 1.71£0.78 3.20£0.94 224+0.77  1.69£0.69  1.21+0.53 1.05£0.22
Clinical care 1.77£0.81 3.06£0.95 224+0.81 1.75%0.76  1.36+0.60 1.14+0.35
Communication/information giving 2.10£0.74 2.83+1.06 221+0.76 ~ 2.08£0.71  1.99£0.70 1.98£0.52
Interventions 1.76%0.73 246+1.14 1.90+0.73  1.75%£0.69  1.61+0.70 1.71+0.67
Emotional/ psychological support 1.77+0.83 1.78+1.02 1.91+£0.82  1.77+0.81 1.66+0.85 1.454+0.59
Parents/relatives/carers 1.53%+0.73 2.13£1.02 1.74£0.80 1.49+0.68 1.45+0.73 1.29+0.46
Nursing hour (min per hour) 21.4+33.2 74.3+99.2 279+41.1 2041279  14.3%£189 14.8+22.8
Continuous stayers 20.8+32.5 66.4+1009 24.9+37.3 20.0+27.6 13.7+17.4 12.7+14.7
New arrivals 29.3+41.7 15131925 5794604 2714338  16.1£21.6 23.5+34.6
Discharges 16.8+25.0 47.8+62.6 228+344 1594218  144+£199 8.31+9.9
Nurse-to-patient ratio 1:2.8 1:0.8 (1.2,1) 1:2.2 1:2.9 1:42 1:4.0
Continuous stayers 1:29 1:0.9 (1.1,1) 1:24 1:3.0 1:4.4 1:4.7
New arrivals 1:2.0 1:0.4 (2.5,1) 1:1.0 1:2.2 1:3.7 1:2.6
Discharges 1:3.6 113 1:2.6 1:3.8 1:4.2 1722
KTAS=Korean Triage and Acuity Scale.
A} 27} 2,480 2po] 7} HiT. 9 10.7%E ARk, A4/ g (3.8%)7F 7HE =9k

AZHRE 7R 8] W 2] 428 7HE A} o B ) (ratio) =
sttt 19710] A9 0.5 3~4x]0] 754} 195 85}
42807 WR)5z0] 714 Wgton], 0.4 Ao 182
WA 4220] 714 ke 2203 ] 74 2.5 1~24]0] 340
2 ujA520] 1A Woke ] 04 4~54]0] 188 0 & w4
20l 18 £t

YRS AT 48AITF 67) TR ZEEAE Sl
ABEY 5 5K P%Table 1o4 2t 51 $34
iy =

A FEL AAE(10.2%),
9 47@ %)% (8.0%), E%k( 9%), & ’8?(6 2%) ek 3T
SY9) FoM L 712/ (28.9%) 2} K31/ A (8.5%)7k 7+
B T2 HES AR T A= WA AL TS AIRE
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L7h -2 KTAS 2849} KTAS 385 $2}= 242+ 19.3%,
0.7% Kt

SR ERE 67| 27 Foll A ‘QAkaF 0] 2108 2= 7H
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Table 3. Relationships of KTAS and Patient Dependency to Nursing Hours: Results from Regression Analysis

. . Multiple regression: Multiple regression:
Simple regression Izno de%rl Iino djrz
Coef. SE p Coef. SE p Coef. SE p
Dependency

Clinical attention 0.33 0.02 <.001 0.15 003 <.001 0.14 0.03 <.001
Clinical care 0.32 0.02 <.001 0.12 003 <.001 0.13 003 <.001
Communication/information giving 0.18 0.02 <.001 0.07 0.02 .002 0.07 0.02 .003

Interventions 0.14 0.02  <.001 -0.04 0.03 154
Emotional/ psychological support 0.20 0.02 <.001 0.06 0.03 021 0.08 0.02 <.001

Parents/relatives/carers 0.24 0.02 <.001 0.04 0.03 157
KTAS <.001 <.001 <.001
Level 1 (vs. Level 5) 1.35 022 <.001 0.71 0.23 .002 0.72 0.23 .001
Level 2 (vs. Level 5) 0.49 0.20 .013 0.12 0.20 .553 0.13 0.20 524
Level 3 (vs. Level 5) 0.31 0.19 114 0.10 0.19 .604 0.10 0.19 .589
Level 4 (vs. Level 5) 0.03 0.20 864 -0.04 0.19 822 -0.04 0.19 852
Level 1 (vs. Level 2) 0.59 012 <.001
Level 1 (vs. Level 3) 0.62 012 <.001
Level 1 (vs. Level 4) 0.75 013 <.001
Level 1 (vs. Level 5) 0.72 0.23 .001
Level 2 (vs. Level 3) 0.02 0.05 .654
Level 2 (vs. Level 4) 0.16 0.06 .009
Level 2 (vs. Level 5) 0.13 0.20 524
Level 3 (vs. Level 4) 0.14 0.04 .001
Level 3 (vs. Level 5) 0.10 0.19 .589
Level 4 (vs. Level 5) -0.04 0.19 852

Coef.=Coefficient; KTAS=Korean Triage and Acuity Scale; SE=standard error.
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(151.3 vs. 66.4), 2.334] (57.9 vs.24.9) E}+= d, A=A 3}
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Table 4. Nursing Hours and Staffing Ratios by Patient Dependency Groups

KTAS Nursing hour "
. . Nurse-to-patient
Variables Overall Levell Level2 Level3 Level4 Level5 (minperhour)
n (%) n (%) n (%) n (%) n (%) n (%) M=SD Ratio
Dependency groups
(weighted score range)
Group 1 (4~6) 2,446 9 138 1,450 813 36 15.2£21.7 1:4.0
(42.4) (0.4) (5.6) (59.3) (33.2) (1.5)
Group 2 (7~10) 2,669 37 491 1,866 269 6 21.1£26.9 1:2.8
(46.2) (1.4) (18.4) (69.9) (10.1) 0.2)
Group 3 (11~13) 529 38 179 285 27 0 36.4148.0 1:1.6
9.2) (7.2) (33.8) (53.9) (6.1) 0.0)
Group 4 (14~16) 128 43 29 49 7 0 87.4+101.2 1:0.7 (1.5:1)
(22 (33.6) (22.7) (38.3) (5.5) 0.0)

KTAS=Korean Triage and Acuity Scale; SE=standard error.

Weighted dependency score= (1.37xClinical attention)+ (1.21xClinical care)+ (0.65*Communication)+ (0.77xEmotional support).
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