(Abstract)

Calculation of Optimum Number of Nurses Based on Nursing Intensity
of Intensive Care Units

Yukyung Ko , Bohyun Park” '

*Department of Nursing, College of Medicine, Wonkwang University
Department of Nursing, Changwon National University

Purpose: The purpose of this study was to calculate the total daily nursing workload and the optimum number of
nurses per intensive care unit (ICU) based on the nursing intensity and the direct nursing time per inpatient
using the patient classification.

Methods: Two ICUs at one general hospital were investigated. To calculate the nursing intensity, patient
classification according to the nursing needs was conducted for 10 days in each unit during September 2018,
We performed patient classifications for a total of 167 patient—days in the Medical Intensive Care Unit (MICU) and
86 patient—days in the Surgical Intensive Care Unit (SICU). The total number of person—days for nurses who
responded to the Nursing Time survey was 151 for MICU and 85 for SICU. In each unit, direct and non—direct
nursing hours, nursing intensity score, and direct nursing hours were analyzed using descriptive statistics such
as frequency, percentage, and average calculated using Microsoft Excel. The amount of nursing workload and
the optimum number of nurses were calculated according to the formula developed by the authors.

Findings: For the MICU, the average direct nursing time per patient was 5.59 hours for Group 1, 6.98 hours for
Group 2, and 9.28 hours for Group 3. For the SICU, the average direct nursing time per patient was 5.43 hours
for Group 1, 7.21 hours for Group 2, 9.75 hours for Group 3, and 12.82 hours for Group 4.

Practical Implications: This study confirmed that the appropriate number of nurses was not secured in the nursing
unit of this study, and that leisure time such as meal time during nursing work hours was not properly
guaranteed. The findings suggest that to create working environments where nurses can serve for extended
periods of time without compromising their professional standards, hospitals should secure an appropriate
number of nurses.
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1st step: Calculation of Patient Classification Score
by Mursing intensity

¥

2nd step: Calculation of Mursing time
(direct nursing time/ncn-direct nursing time)
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3rd step: Calculation of nursing time by
patient classification group based on nursing intensity
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4th step: Calculation of the appropriate number of nurse
in the intensive care units

<= 1> A43 MR} (Research procedure)
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Nursing Time per Nursing Intensity

Weighting Coefficient)

DNT: &5 7+3A7HDirect Nursing Time)

NI: 7+e7d%= 71A4>(Nursing Intensity Weighting
Coefficient)

DNTpP : QJigkat 1919 2134 1H&AIZH(Direct
Nursing Time per Patient)

WC: 71EAl4=(Weighting Coefficients)

DNTpNIL: 7He7de 7144 & A4 7S A 7HDirect
Nursing Time per Nursing Intensity
Weighting Coefficients)
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, H|XIH 7ES A|7F & of7tA[ 7 (Total Working Hours, Non-direct Nursing Time and Leisure Time)

(H9): mins)
MICU
. Average ; Average
2 e 2 s
person person
Number of nurses (person) 15.1 85

Sum of TWT 8,530 564.9 100.0 4,881 574.2 100.0

Planning and coordinating nursing activities 846 56.0 99 557 65.5 114
Hand over 317 20.9 3.7 318 374 6.5

% Assessment 312 20.6 3.7 141 16.5 2.9
3 Delayed work 217 143 25 98 115 20
= Indirect nurse time 380 25.1 45 209 245 43
% Cognitive workload 165 10.9 1.9 111 13.0 23
g e 318 210 3.7 63 74 13
§' Response and delivery 191 12.6 2.2 116 136 2.4
= Facility management 94 6.2 1.1 23 2.7 05
3 Research 31 20 0.4 15 17 03
Guidance, emotional support 312 20.6 37 135 15.8 2.8

Subtotal 1,538 101.8 18.0 901 106.0 18.5
® Meal 193 12.7 2.3 106 12.4 2.2
3 Tea 18 1.1 0.2 3 0.3 0.1
32 Restroom 42 27 05 32 37 07
@ Others 6 0.3 0.1 1 0.1 0.0
@ ubtotal 259 171 3.0 142 16.7 2.9

NDNT 1,797 119.0 21.1 1,043 122.7 214

DNT

Formulal: SADNT. = S 707 — SINDNT, 6,733 4458 789 3,838 451.5 786
i=1 i=1 i=1

MICU: Medical Intensive Care Unit, SICU: Surgical Intensive Care Unit
TWT: Total working time, NDNT: Non—direct nursing time, DNT: Direct nursing time
<E 3> FEA} 7S T AUATXIE Z ™ 7EF A[ZF (Direct Nursing Time Per Patient in the Intensive Care Units)

DNTpNI*

Formula?2:

DNTpPt

Nursing Unit Patient classification : Formula 3:
DNTpNI= ——— DNTpPt = WC;x DHpNT

=1

Group 1 1.00 334.81 mins DNTpPt1=334.8 mins(=5.58 hrs)
MICU Group 2 1.25 334.81 mins DNTpPt2=418.5 mins(=6.98 hrs)

Group 3 1.66 334.81 mins DNTpPt3=555.8 mins(=9.26 hrs)

Group 4 — 334.81 mins DNTpPt4= non applicable

Group 1 1.00 324.98 mins DNTpPt1=325.0 mins(=5.42 hrs)
SCU Group 2 1.33 324.98 mins DNTpPt2=433.3 mins(=7.22 hrs)

Group 3 1.80 324.98 mins DNTpPt3=585.0 mins(=9.75 hrs)

Group 4 2.36 324.98 mins DNTpPt4=767.0 mins(=12.78 hrs)

WC: Weighting coefficient, DNTpNI: Direct nursing time per nursing intensity weighting coefficient, DNTpPt: Direct nursing time per patient, MICU:
Medical Intensive Care Unit, SICU: Surgical Intensive Care Unit

n
SN
* . . _ =1 _ mins _ . )
MICU: Formula2: DNTpNI o 30.88 points 334.81 mins/point
Nviwe,
i=1
n.
SIDNT,
* . . _i=1 _ mins _ . )
SICU: Formula2: DNTpNI f}NI 11.78 points 324.98 mins/point

i=1

22



<H 4> FUX ST MYTA 4 MS
(Calculation of the Optimum Number of Nurses in the Intensive Care Units)

TNW (hours)

Formula5: TNW = TDNT+ TNDNT = TDNT + TDNTX % 1403 80.0
TDNT (hours) 112.3 64.0
Formula4 : TDNT= (m, X DNTpPt, ) + (my X DNTpP%,) + (my X DNTpPt, ) + (m, X DNTpP,) . :
TNDNT(=TDNT X 20/80) (hours) 29(28.1) 16.0

ONN (persons)

Formula6: ONN = TZWX 1.6 29(28'1) 16.0

Available number of nurses in each unit (persons) 26.0 15.0

Number of nurses requiring additional employment (persons) 3(2.1) 1(1.0)

MICU: Medical Intensive Care Unit, SICU: Surgical Intensive Care Unit
TNW: Total Nursing Workload, TDNT: Total Direct Nursing Time, TDNT: Total Non—direct Nursing Time, ONN: Optimum Number of Nurse
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