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Purpose: This study aimed to analyze the job performance efficiency of nurses in the Neonatal Intensive Care Unit
(NICU) by using the Data Envelopment Analysis (DEA). Additionally, the study aimed to provide a detailed
method to improve the currently inefficient way in which nurses perform their jobs by differentiating the reference
group of more efficient nurses, and to compare the characteristics of the more efficient group of nurses to those
of the less efficient group of nurses.

Methodology: This study evaluated the relative job performance efficiency of nurses by applying DEA to 43 nurses
in the NICU. The input variables for the efficiency analysis were working career (years), time spent in direct
nursing care (hours), overtime (hours), and job—related training (hours); the output variables were the job
performance scores of professional practice, research, leadership, and education. Data were analyzed using
SPSS IBM 23.0 and Open Source DEA (OSDEA).

Findings: The relative job performance efficiency of the 43 nurses was 0.933, and 20 nurses were evaluated as
more efficient. In addition, the study confirmed the possibility of improving the overall job performance efficiency
by improving leadership, while controlling the current input variables. Lastly, the more efficient nurses had
significantly higher job performance scores for research (t=2.028, p=0.049), leadership (=2.036, p=0.048), and
education (t=2995, p=0.005) than those who were less efficient.

Practical Implications: It is suggested that job performance be evaluated using DEA to improve the overall job
performance efficiency of NICU nurses. The analysis results from DEA for nurses becomes evidence in support
of establishing individualized goals for each nurse, thus resulting in a foundation for systematic human resource
management of nurses, and ultimately contributing to increase in the job performance efficiency of nurses.
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Data Envelopment analysis (DEA)

Input variables

QOutput variables

Career Professional practice
Time of direct Nursing —N Education
Overtime Research
Job-related training Leadership

[O32 1]A1L2H (Research Model)
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<E 2> [i4tXte| UHtX E/ (General Characteristics of Subjects)
(N=43)
Female 41(95.3)
Gender Male 2(4.7)
College 1(2.3)
Education University 39(90.7)
Graduate 3(7.0)
Working career (years) 5.9(£5.7) 1.3-308
oLt Direct nursing time (hours) 5.5(+0.9) 40-70
. Overtime (hours) 1.2(+06) 05-30
Job—related training time (hours) 1.5(£1.2) 00-50
Professional practice 4.2(+0.5) 35-50
o Job Education 3.7(+0.6) 26-50
P Performance Research 3.5(+0.8) 1.3-50
Leadership 4.0(%0.5) 32-50
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<HE 3> AMHAE 584 M4 (Relative Efficiency Score)

DMU Efficiency score Referent DMU Number of referent
1 1 1
2 0.906 1
3 1 4
4 0.816 11, 16, 28
5 1 0
6 1 2
7 0.838 3, 11
8 0.947 1
9 0.908 3, 11
10 0.782 11, 16, 28
11 1 20
12 0.920 3,6, 28
13 0.771 1
14 0.992 11
15 0.902 11, 28
16 1 4
17 1 0
18 0.804 1
19 0.975 3, 11
20 0.905 1
21 1 0
22 1 0
23 0.857 1
24 0.944 33
25 0.878 1, 11
26 1 1
27 0.925 11, 16, 26, 28
28 1 7
29 1 0
30 0.812 1
31 1 0
32 1 0
33 1 2
34 1 0
35 0.853 1
36 1 0
37 0.853 11, 28
38 0.968 11, 16, 28
39 0.714 11
40 1 0
41 1 0
42 1 0
43 0.871 6, 33

Average 0.933

DMU= Decision Making Unit
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A% 1,8, 5,6, 11, 16, 17, 21, 22, 26, 28, 29, 31, AR Wt B84 F4= 0.9330] 34t
32, 33, 34, 36, 40, 41, 4289 & 209 7I5AL] &8
Aol ‘T2 yepon, Yo z] 231 9] 7FSAR= Ao

2 71EiRo] AgAe] e AR et A HEEA W40 7EAS0] WIX|ub) 3 4

<E 4> o84 HHEM AT} (Efficiency Improvement of Output Variables)

1 0.00 0.00 0.00 0.00
2 0.00 0.24 0.01 0.95
3 0.00 0.00 0.00 0.00
4 0.00 0.08 0.00 0.87
5 0.00 0.00 0.00 0.00
6 0.00 0.00 0.00 0.00
7 0.00 0.01 0.77 1.76
8 0.00 0.33 1.03 0.42
9 0.48 0.54 0.85 0.00
10 0.00 0.16 0.00 1.18
11 0.00 0.00 0.00 0.00
12 0.32 0.35 0.00 0.00
13 0.00 0.77 0.31 1.1
14 0.00 0.38 0.17 1.64
15 0.00 0.39 0.00 1.30
16 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00
18 0.00 0.55 0.47 1.27
19 0.00 0.30 0.74 0.33
20 1.01 0.81 0.00 1.32
21 0.00 0.00 0.00 0.00
22 0.00 0.1 0.00 0.00
23 0.19 0.64 0.00 0.72
24 0.00 0.19 1.02 0.51
25 0.00 0.58 0.39 0.50
26 0.00 0.00 0.00 0.00
27 0.13 0.00 0.00 0.15
28 0.00 0.00 0.00 0.00
29 0.00 0.00 0.00 0.00
30 0.00 0.14 0.26 2.13
31 0.00 0.00 0.00 0.00
32 0.35 0.32 0.00 0.00
33 0.00 0.00 0.00 0.00
34 0.00 0.00 0.00 0.00
35 0.00 0.56 0.21 1.87
36 0.00 0.00 0.00 0.00
37 0.50 0.00 0.00 0.70
38 0.00 0.31 0.00 1.07
39 0.00 0.58 0.56 1.73
40 0.00 0.00 0.00 0.00
41 0.00 0.00 0.00 0.00
42 0.00 0.00 0.00 0.00
43 0.05 0.00 0.04 0.00

DMU= Decision Making Unit
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4.37(+4,43)d, Hat AZFEEAIES 5, 55(i .00)
ZF, et ZIRERAIZES 1,.23(£0.73)AIE, A5
AZEE 1.58(+1.52) A1t 3l}, E3E ddfjHos
| =2 TheA Aee] g3l Bt g 10

3ol TH20].
Qo)A NICU ZkaAte] &84 Hg 0.714%

> o Bl 2> rlo o WD

>

e 1o |ob

4o 1o
_\;
g
-
i)
rSL'
mhl.r
)

o_tlo

&4do

F

<E 5> 7tS AL &Ek ZHH[W (Comparison between the Nurses)

Efficiency Score =1  Efficiency Score {1

Variable (\=200)) (N=23) t value (p)
Mean(£SD) Mean(£SD)
Career (years) 4.37(%£4.43) 7.18(+6.45) —1.636(.109)
Time of direct nursing (hours) 5.55(%+1.00) 5.39(%+0.89) 0.551(.585)
Overtime (hours) 1.23(+0.73) 1.13(+0.38) 0.520(.607)
Job—related training (hours) 1.58(*+1.52) 1.39(£0.78) 0.811(.422)
Professional practice 4.33(+£0.55) 4 17(+0.38) 1.101(.279)
Job Education 3.95(+0.64) 44(+0.47) 2.995(.005)
Performance Research 3.75(+0.95) 3 26(+O.61) 2.028(.049)
Leadership 4.20(+0.52) 3.91(+0.40) 0.036(.048)
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