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A Predictive Model of Turnover among Nurses in a Tertiary Hospital: Decision Tree Analysis
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"Nurse, Department of Nursing, Jeonbuk National University Hospital, Jeonju, Republic of Korea; *Professor, College of Nursing * Research Institute of Nursing

Science, Jeonbuk National University, Jeonju, Republic of Korea

Purpose: The purposes of this study were to develop a predictive model and evaluate this model of turnover in hospital nurses. Methods:
Participants were 1,565 nurses from a tertiary hospital in South Korea. Descriptive statistics and a decision-tree analysis were performed using
the SPSS WIN 23.0 program. Results: The turnover groups were presented in eleven different pathways by decision tree analysis. There were
three high-risk groups with a higher turnover rate than the average, and eight low-risk groups with a lower turnover rate. Among them,
two low-risk groups had a 0% turnover rate. The groups were classified according to general characteristics such as position, period of temporary
position, clinical career at last working unit, total clinical career, and period of leave of absence. The accuracy of the model was 83.2%, sensitivity
63.7%, and specificity 98.1%. Conclusion: This predictive model of turnover may be used to screen the turnover risk groups and contribute

for decreasing the turnover of hospital nurses in South Korea.
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Table 1. General Characteristics of Participants

A9 0 2Ry 7E 71

(N=1,565)

Characteristics Categories n (%) M+SD (Range)
Age (yn <29 891 (56.9) 28.8+3.7 (22-45)
30-39 661 (42.3)
>40 13 (0.8)
Gender Male 123 (7.9)
Female 1442 (92.1)
Education College 129 (8.2)
University 1428 (91.3)
> Graduate school 8 (0.5)
School location In city, J-do 704 (45.0)
=1,562] Out of city, Jdo 655 (419)
Other than J-do 204 (13.1)
Residence In city, J-do 1119 (71.5)
Out of city, J-do 354 (22.6)
Other than J-do 92 (5.9)
Working type Non-shift work 281 (18.0)
Shift work 1284 (82.0)
Working unit Outpatient department 186 (11.9)

Re-entry a hospital
Position
Period of temporary position (month)

(n=1,008)

Clinical career at last working unit (month)

Total clinical career (month)

Experience of leave of absence

Experience of return
(n=105)

General ward
Intensive care unit
Operation * Recovery room
Emergency room
Administration department
Yes

No

Temporary position
Permanent position

<13

13=<-<25

25<-<37

=37

<37

37=-<61

61=<-<121

=121

<37

37<-<61

61=<-<121

=121

Yes

No

Yes

No

3 (45.6)
385 (24.6)
6 (4.8)
110 (7.0)
95 (6.1)
26 (1.7)
1539 (983)
557 (35.6)
1008 (64.4)
12 (1.2)
432 (42.8)
558 (55.4)
6 (06)
1013 (64.7)
208 (13.3)
329 (210)
5 (1.0
536 (34.2)
264 (16.9)
669 (42.8)
6 (6.1)
105 (6.7)
1460 (933)
95 (90.5)
10 (9.5)

24.73£6.09 (11-42)

344243347 (0-129)

61.43+39.25 (0-131)
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Characteristics Categories n (%) M+SD (Range)
Period of leave of absence (month) <13 64 (79.0) 13.20+9.27 (0-44)
(n=81) 13<-<25 10 (124)
25<-<37 4 (49)
=37 3 (37)
Reason for turnover Study 234 (34.5)
(n=678) Change jobs 127 (187)
Health 93 (13.7)
Marriage 28 (4.7)
Move 23 34)
Delivery, Nurture 20 (3.0)
For care 5 (0.8)
Etc 148 (21.8)
Join the labor union Yes 941 (60.1)
No 624 (39.9)

M=mean; SD=standard deviation; yr=year

05% =o]3lom, FAl ohl AR HeaE H7Al Y Aol
450% FPEE AFA] 2] Z|Ho] 41.9% H2hEt 9] Z|%o] 13.1%
¢l o g el thgRte] A= AepEe AeAl W A
T 715% HepRE A & A 26% HAeEE 9 A5t
59%01Ack

o dRke] A e B4 B4R A T el
7} 820%01 AL, EA e EJARA} mRR]E} ZERA = URE
45.6%, ZZEAA 24.6%, 2J2H 11.9%, 334 7.0%, WA 6.1%,
& - D154 48% o)tk thIAF 5 17%7F A JARE 7893
R Al AtA] o] 64.4%, HIA1E] 35.6%0] 31Tk At
o] ugFA] LR 7|7k i 2473460971901 QAL 2570 o]
37704 migto] 554%= 7 WAL 13704 o} 257019 mlvto
42.8% 13704 w]gto] 129% 37789 oAl A$= 06%ct A
AL & FA] iz o]2] TES AR o] A] TRA] mEx|d) FLA]
E7\7HS o 344243347714 2 3770 u)at 64.7%, 61711 o]
12170 mYES 21.0%, 37702 o)A} 6171 vlwt 13.3% 12171
2 1.0% =olqith | MY Hat 614339257 €0 Q1AL
61711 AF 121711 mgto] 42.8%, 37711 mlqto] 342%, 37711 o]
& 6170 m]Hto] 169% 1217119 ool 6.1%0]31ck

A AHHo] = A9 933% T4 Aol A= BT 6%
oI FA] ARo] A= teAkE F HA] Aol e A9t
905% 52 ZEo] gl A97H95%% Aoz et 4] 7]
7He Bt 132009277192, 1370 u]dto] 79.0%2 7P Wk
1371 oAk 257)¢ mlwto] 124% 2570 o4 3771 mRto] 49%,
37711 olde] 37% <=olQlet oA didAke] BAF A=

T2 913t of#]o] 34.5% 270l 187% 77| A 137%

ok M
Rl

i

o

=

O ox rH N

d

ZE 41% oA 340 B4 L 30% 7155 7 08% Seolgl T
71k AQUFZO R QI3 BARF 218%019ick 1 el w2 71e)
o2 Z1IZ 97 1% vl7}glo] 99%olgick

2. tiyzte| of3

2011ARE] 20217HA] HeEpate A S ol dAket
SAR= F 1565W0]20 0, o5 5 119 53t 374 S= 678
8(43.3%)0] o] AL 51510, 88778(56.7%)0] A o] AL} FA

Folgirk

3. CHazl9] of3] olE=23
2 Aol IIBAREY] dE BES 55| Sl dig
A2 QIEARSISHA Wl A5 B WS dlSsR £k 9
B = o]Zlofito|al Fe)
= = A, AE meE SAlsk AAR], AFA],
e, AL AR o5 Al BErA] 717 mpR]a 5
J 7I7E | W, 7] A B537]) Ao 27
2k EAAR 27RO R F 177 WE ARSIk oAt
AR B Ay 2 el 1 didRe] A4 o) XE
2 433%%, o|AE0] 433%H T} =2 o] it 2y
E0] 433%H 0} e o] A9 8749 Hrhe 2 el gl
CHTable 2, Figure 1).
A HAR o]AEo] 7P =2 AP E 6} g} 4007
Z ©]2lo] 400921 ©]A1E 1000%2] IO =, vl A=
o Bl 7Y 231 Htholgitk & wA) o] 193t

=T 10)2 YA 497 F olFjo] R2YOR o] 2E 65.3%%]

A
>
PL
pacd
)
Iz
|

>
B

ol
-
flo
3
s

N

—



SIAZHLR BAM7|ME 0|85 4SEEY 7t3Ale| 012 0|22y 7& 73
Table 2. Decision-tree Analysis for Turnover Groups (N=1,565) 3054 &= o]Z|o] 1521 O Z o|ZE 498%2] ko &2 A fZlo|H

Groups' s [ Total Turnover rate
n (%) n (%)
High-risk group
6 400 (25.6) 400 (100.0)
10 49 (3.1) 32 (65.3)
17 305 (19.5) 152 (49.8)
Low-risk group
13 100 (6.4) 0 (0.0)
16 36 (23) 0 (0.0)
14 116 (7.4) 2 (1.7)
19 182 (11.6) 527
12 8 (5.0) 5 (64)
20 173 (11.1) 40 (23.1)
15 7 (3.0) 14 (29.8)
11 79 (5.0) 8 (354)

*Groups: High-risk group=Turnover rate (>43.3%), Low-risk group=
Turnover rate (<43.3%)
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Tumover

n (%)
@ Turnover (Yes) 678 (43.3)
O Turnover (No) 887 (56.7)

Total 1565 (100.0)

T
Position
1

Permanent position
1

n (%)
® Tumover (Yes) 245 (24.3)

O Tumover (No) 763 (75.7)

Total 1008 (64.4)

Period of temporary position
1

Temporary position
1

n (%)
@ Tumover (Yes) 433 (77.7)

O Tumover (No) 124 (22.3)

Total 557 (35.6)

Total clinical career

<21 months (1.8 years)

n (%)
® Tumover (Yes) 16 (5.4)
O Tumover (No) 283 (94.6)

Total 299 (19.1)

<11 months >11 months

1
221 mcnmsl (1.8 years)

n (%) n (%)

# Tumover (Yes) 229 (32.3) # Tumover (Yes) 33 (21.0)

O Tumover (No) 480 (67.7) ) Turnover (No) 124 (79.0)

Total 709 (45.3) Total 157 (10.0)

T
Clinical career at last working unit

T
Period of leave of absence

<18 months (1.5 years)
|

T
Total clinical career
1

I
<30 mnmsl (25 years)

n (%)
® Tumover (Yes) 2 (0.9)

O Tumover (No) 214 (90.1)

Total 216 (13.8)

Node 7

Period of temporary position

218 months (1.5 years)
|

<32 months (27 years)
|

1
230 monte 2.5 yoars)

n (%)

@ Tumover (Yes) 14 (16.9)

O Tumover (No) 69 (83.1)
Total 83 (53)

Clinical career at last working unit

>32 months (2.7 years)
1

@ Turnover (Yes)

. Tumover(No)\ 100 (100.0)

o)
000)

100 (6.4) Total

@ Turnover (Yes)

(%)
2000

O Tumover (No)\ 114 (98.2)

@ Tumover (Yes) 14 (20.8)
O Turmover (Noh a3 (70.2)

118 2.4)

[\ (%)

47 (2.0) Total

@ Tumover (Yes)\ 0.(0.0)

0 o)

) Tumnover (No) 36 (100.0)

36 23)

Nodet3

Node14

Nodet5

Node16

Figure 1. The predictive model for turnover in nurses

<56 months (4.7 years)

<13 months (1.1 years) 213 months (1.1 years) <6 months 26 months
n (%) 0%} o (%)
@ Turnover (Yes) 197 (29.8) @ Turnover (Yes) 28 (35.4) @ Tumover (Yes) 5 (6.4)
O Turnover (No) 463 (70.2) ) Tumover (No)\ 51 (64.6) | | & Turover (No) 73 (93.6)
Total 660 (42.2) Total 79 (65.0) Total 78 (5.0)

Ciinical career at last working unit

Node10

256 months (4.7 years)
1

Total

® Turmover (Yes) 45 (12.7)

O Tumover (No) 310 (87.3)

n (%)

355 (22.7)

Node17

Node18

Total linical career

<e8 mun(hsl (8.2 years)

208 months (8.2 years)
|

n (%)
# Tumover (Yes) 8 27)

Q) Turnover (No) 177 (97.3)

Total\\ 182 (11.6)

%)
@ Tumover (Yes)\ 40 (23.1)
0 Turnover (No)\ 133 (76.9)

Total 73 ()

Node19

Node20

Node11

Node12
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Table 3. Accuracy of the Predictive Model for Turnover (N=1,565)
Prediction (Turnover) Forecasing
Total

Yes No Accuracy measures %

Account Yes 432 246 678 Specificity 98.1

No 17 870 887 Sensitivity 63.7

Total 449 1116 1565 Accuracy 83.2
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