ISSN :1738-7590

http://doi.org/10.22705/jkashcn.2018.25.1.067

20184 42
J Korean Acad Soc Home Care Nurs Vol.25 No.1, 67-77, April, 2018

=,

M

7t 2t o5 x| w253 HI1

o M N Yok R TR BT RT F 5
fasel yig <H f T X =5
PRI BN ZEaES0 Mg lE s
TR K I do M H o o !
ER NS CE T g “HRETEL TN B
Lo TN Ty W Rg I Tame ™R N
BT ERTERRaw Hw oy o Y
H;..:oﬂu_ —~ 2 X ‘ILIOEME‘&'QQL‘%_-HMO\H
A éaA,m,iﬁﬂLh.ul7ﬂu = J‘n_rmHATo_a]
M@ﬂoﬁaﬂﬁmﬁﬁ%m%a.gwoﬁ%z_ﬁgmﬂ&w%mﬁﬁw
N N —_— e X < T ' ) i
Syt rh g PTELCT LN T LB YR
=T ®TT® T PR N S A = . L= _
R RS S T i S
® o= — Yo X N oo 92 T B g H T S o
*REES S PHEREACIEs RS da e
T S L Mool o) S P o B op ©
N - B ol
i g o N 4 N A —~
Re o gl ot Ng BT ol N By ey @
1.%17”] T vi_,._.mi}AEE‘l I S — B8 mn S ¥
EE I- X LB = of Mo.ﬂ <90 N ;o._ R o o o |
iﬂolﬂﬁ-ﬂ@%gﬂiﬂo{ }LmuHon oo wm W e
s N.!Zﬂ.lﬁaju Uu ﬂﬁﬂ_/‘.ﬂroo#EH.IVw,m\_ﬂEMO ]v_AlzT el
2o o0 o A S E s B | %um@_ O, )
SO L TN ) N T o A Moo Mo 2 2
o & X o L. g TSR B
Sz S xR o E YT ET D ] 2
o_‘IE = 9 W o i S
I I R A o T T g
| =T o . el P sl A= 2P o
o N I~ g = 7@ ® o T ok S oo © T - B
S O S SO S IR SR - B T ol 3=
W ZmTHRNTR SHE® T RT TGP A T EE
- mu_.a
° =
W 2
B
B E 3
~ A — — =5~ X
O B e N L L B a1 WP o T Teog
m®o oo LR T e Wy o T NK T W el
He o PT O BET® LW R TR L e g
R R = &YW FlEE
4 o o o o N —~ o ol N N ST
pRE®  TemFrcda s Clar T EL | T59%
do my B ARt A g T T oo Yo wmm_m
5o ]ﬂiﬂﬁfﬂdﬂowﬁﬁﬁﬂolﬂrmﬂmﬁq_ﬂﬂeordﬂ i‘_mﬂmﬁc
) . i ) : ~ Mo T = &8 &o
pEddTree _He _h % E oMo Tes-
ok LN =0 dr T o ] ZO o ol ° U = !
e < e N w o E oM o S E P
lwrﬂmﬂo#wv%&] o B Wodo i XN R T g E
TN GRER g  XWE omow o (R WSy
o Ol o om OB x om ok CW ©F T (R Eix2
E.lq_%ﬂL_zilylﬂﬁﬂouoreElﬂVmu _n,_ou_uﬁw,.ﬁ T ,mtn_.mﬂnlm
H_no%prurww%%omoﬁ.waoﬁﬂ%%%%M%A% pE=T
< ;i % o ) =] T " o o~ o]%ﬂmo
e L = N B o ® o R oo X oo R CC
. o Nooh e ooy = o W AN o s AF AF
%%%%ﬁ#ﬂ%%%m%@wwgﬁﬁﬁﬂmgﬁ .zr,mﬂmm,m,
Ty = [ X o 10 o _/Z Judv‘LI‘LI‘IE
... kzﬂiiih%m_x_ﬁﬂﬂ%mﬂ4aﬂmﬂi;mﬂﬂ..M W5 N
W S RATT Y o b TIE I N EL | SxHHT
of 9= @w«ﬂﬂﬁﬂ%ﬂ%%y%iwﬂgxﬂ;noo NEMN Y
— o= o ! ) D f] _1
A PPy sl st NES s R
—_— ) . -0 0 . 0 g ol 7
oI A e S A B I i i A TR S I I
” —_ o' ~ ‘:‘_ 7L —_—
- &% L SRR AP ED T oSBT B G
Bl XN mE R o oR o L% d o O oRoap |0 00
TR e R W W T [kkvea

67

20184 44

ats| x| 25(1),

k



al

3l

al

[e)
=

il

-

af A

Zolt{12]. ¥ AT

[

L

L

Ry

=

=

“d (Super-efficiency)
7}

[e]

=

X

1 2as 7ter g8 Jid kit a9

Fehe

z]

8

(Efficiency)®} =3}

Zgell A LA7IRE FRE o
T A
ST ChAL

. A,

=

e

=
A 58] Aol AT RA Pl g dAedd

-

=

oA}
s}
M

3}
o

=

o, 7 ¢
] o
]

7} Al

R

o

x|

B

3k
SECIER!

2

L

L

]_

0

she] sl

(¢

A7k A3 A

3 FomM HjEEAel

3]

A7
%

of =&

Apmrhg 4ot

]

.l
[}
R

I

=

7 A AR E

=)
o] Ag
—‘O

]

Y%

B

9}
[101& 4

L

=

o

stttk AR zeREAelM Hlae s

to] oJAt
[10]& ©] A7

7kl

=

2719 Ag Al

9]
e

91¢]

Nzow B}
Mol e

t}. Wagner
2l

Gl

SJAPE A 9] (Decision Making Unit, DMU)2}k

o] Blasyge] =4

T2 2t} Wagner
ALAR TR &

A9z =7 4
o=}

AN
U
stogx 1

[

& Fart doa

o
HH
ol

o=

=
-

oE713ke] 670Y o]

4771

7h e

]

¥

fel hetel

o

&
taL, o]& QIAfarzke] Az

Al

AE et

a) HuxAl sk

| wa

9]

of o

o)
0
B
ofo
o
™

]_

skt

ALE

T

_o,]

™

Fod o]

T

I

3l

[

°l

o AAHS el

g

Zuise)
SArageslel 7

s

X

Z8d T}
50%E 9A

I

o

or

w

14

%
ALY BEA A

0

HEA

Atell A 7E

o}

~

1o
Ho

)

T

Al A

)

=
T

Lo]
THS]. ©l

%

1

kel
p8d

)

=
T

|X] 25(1), 20184 4

st

k=1
=

b

L

T

-

gre] 2 3u) o]4go] Hojo}

Au14],
e

o~
e

o)

=
=

}

A
pul

Mt

[e))]
H

]

]
bk 2 dpel A9

9

Ly
s

7He Al

Z]

g

& SA e

68



pal
Il
el
Ju
A
1x
o

o

]
0l
ok
e
0E

TS ALS| HIpET} diot

AgelMe A=

[
=

= oo w

>

_

oft

4 o ot ol & rE
X
[o)}
rO
Lo

Ho 2 Mo

¥etEA B3 3 Charnes S{13]°] A
Charnes Cooper Rhodes [CCR] 28-S Z&3lit). #Ala
ofg] 29 F CCR 2ge°

717Ee 20179 9€ 18U HE 99 23971A] o]

WLEBFS S (Content Validity Index, CV)E AF&3 & 7z} 3}
3 8 ol uw Fowe} AEWszA BEd Aoz
A7 sk At

Service [RISS], 3¥t=rgl=%H o] Koreanstudies Information
Service System [KISS] =73]%=A] ¥ 2! National Science Library
[NDSL]E o]&3tion, &3 M2 201749 8¢ 1595 H
179714 343F Algaiih 3

w9 9 ArEu 43
HEEEA ATE BE ANG AT, A EE 3E0

Step 1: Review of previous
researches

Review of previous data envelopment analysis and
nursing organizational performance measurement
research

Step 2: Selection of preliminary
performance evaluation variables

Selection of preliminary nurse's performance evaluation
variables through literature review

Step 3: Expert content validity
survey of input and output
variables

Expert content validity analysis of preliminary inputs
and output variables

Step 4: Data envelopment analysis
of nurse's performance evaluation

data

Data envelopment analysis using selected input and
output variables

4

Nurse's performance evaluation

<Figure 1> Selection of input and output variables

5t5|Xx| 25(1), 2018 4¥

r
9
e
=
9]
w
&
i
[
4
9]
w2
8
)
HI
oty
k1
>
)




2|

3l

al

¢+
ool
o

-

%

O

o3ttt ol &

6253H

|9l

Z12]3 NDSL 82Ho &2

2

|

28

=
<]

FAch o] o,
of mat A

o

&

=

Ab Y bR S

e

It

Avle 3t

Nl
3lo
=

&3
Ak

gui

0

7

5

=t

==

o @77t

gl

4

s, the Q7R 44

[<)

[e]
=

tol 1279

°

1

1l

o
, 2EA)sh An7E AR 4

ol
oR

A+

oS
B

Yang

=

A41#100

5

T

H

o
[22]0] e =7

=4
[e)

P A 1 F

=

&=

42 E2 D, E, N9

Py o
bk

[e]

T

o

27
%3

=1

=

=

o] 273
ek
o

A G,

2
T

=, AR A
33t Lee9t Ahn
% =

s

[<)

o~
nE

=
==

gl

o
E_a
[16]

p=4

[

A

32} wrE% DRGO| 7%

A it

&

5

sl

2
i
1,

[41=
k)

yal

R

Abar 24
Arzte R A4

=
=

=X
(<)

all
1
=

okA
s
}93t}h Manoharan

slatel o

=,
g B JErt

=

I

)

.

A

Sttt} Park

[<)

=
BE, B3 2y
94

FHIZ AA|
Wagner 5[10]

ks

ol

19T} Lee9t Lim [9]

S

= A

=9 3070

J

Z
zs|

Al

T} Yang [23]9] QollAe] mpe)

Kis

% ol

S
=]
95°] 4

He

}ath Im3 Lim [7]

S

A A

i

o
<
R

o]

T
g21e] 71%7F 50t o] AelAaL, FA 53.5%, 34 46.5%°]31

™

1 28.0%9]

=
=

95013le}. Al
o] 29.5%, 7

L

-

SRR
£ s

ﬂL—

2

=

[¢)

1 77.5%,

o

=

=W

J

asict.

PATE oz ale ofu) FYASY sAhel 4

S

i<

E&sta o]d o

A

J

B, A =, Aldek B Fr AN
LA dHHE(1.0), T FEE((L0)9] ME UYEhY HE

TAZKL0)E] 27, A

>~
T

¢+
ool
o

-

T

AEFHE 20179 9 22¢9HEH 10
< glgetanh

£

1

]

A
gEIlom, At AR Apale] Ikaage] Al

],

)

]

A
T

4 79744
& A7E 7]

tdeh = A=

I

AIA

5l le olo] # Aol

=

=

FATH17].

BAG A
°

54L& A

L 27)e] ESiuset )
|

pal

__I.l.

o]

Rt

A%

|X] 25(1), 20184 4

3t

of

7t

70



>
Hl
H
n
AL
s
o
Mick
ol
rok

o ws ISt MTEI} Wot

AN7F A 7] wiEel olo] ZAIZEE 6/EE dlo] AA <Table 1> Summary of General Characteristics
Al A e ApelE whdste] FeRAba oedt &% Variable N(%)
A dUleS &S 9tk Nurse Age <29 26(86.7)
A BEEE AEAS o83l Al EAbt HE (=30) 0= A
_ B B Gender Female 29(96.7)
gt oAl AR TFoAH|zed g TSRS AT Male 1(3.3)
ZAPIZEE 20179 99 1295H 102 747k A3Sich Marital status Unmarried 27(90)
Agd712ke] 39 o149 204 o1 B4 2008E g A Married 3(19)
. L ~ = Education College 1(3.3)
T FAdddl B Sl A AE2ANE AT AEAl= University 28(93.4)
3Y o} AT A AF Ha 3% oY IFEAlA Graduate 1(3.3)
eE Wi Hw, ) 9AR) 39 wPee Bedel Carcer <1 6(20)
B 1<y<3 12(40)
o = A o= =] t} 3w
AL 713 F vie A5 elste] 2 1919 3l 6 3y <5 5(16.7)
ol T sAb] gk RERE SHIEE SFHth o] 5<y<10 5(16.7)
QATATE A3 2l g DA AA BEQRE 5 10< 266
s — — = - — Patient Age <30 18(9.0)
Pl 7tsAte] AR o]E, s AIHE Adstn sig 3t
Y 3t Lil F P12k ", U _]L‘E.‘ el e 1_:2 (0=200) 30< y <40 14(7.0)
Atell tigt BHEE AEAE %2 & 2t VS E @ 40< y <50 26(13.0)
% 353kt 50< y <60 56(28.0)
60< y <70 44(22.0)
~ 70< 42(21.0)
A2 24 g Gender Female 93(46.5)
Male 107(53.5)
B oo zE BMume ger 2ok Marital status Unmarried 32(16.0)
B Married 155(77.5)
* EH)\O]—X}QJ Oét‘l_]_-le ET}ELS_‘ }ﬂ—];:’—, Iﬂqu‘%, ro:'j__, ﬁ%‘uﬁ_i}% O] Others 13(6 5)
L3l BEAsk9 T Religion Buddhism 30(15.0)
« B84, 29 sY, 584 /WAEALS Efficiency Measurement Christianity 56(28.0)
_ B Catholicism 41(20.5)
System [EMS] 3.1 ©]-&3ato] ZA8l5itt Others 73(36.5)
Education Uneducated 2(1.0)
4|8 18 Elementary 5(2.5)
Middle school 34(17.0)
High school 97(48.5)

2 dFe 4 A A7yl ds]ea d+ A College 62(31.0)

ol 3 APH59(INHAUH 2017-04-030-001)S ®sich #

A AN A AFEAT Aol oA ¥ dAE A

w2 B gEla, Aol AR Folssitiets ¥l 738 3d olsit AAY 60%ClIUTE $A; vEE ZAb]
o] ¥& wel= AAEA HIT F U7 3T A= Aoldt digate] dnkd B2 ot Al AFelA sodl
oAujg Eoldm Wiz ¢k3-E AWtk T3 AFe d9 o]/do] 71%°] L, AL P 53.5%, A4 46.5%= UERS
o2 FHH AFEH o] AMEHA FaE AHIATH th 71&0] 77.5%, 715net AFurt 48.5%= g 2|5t
U B dAFoe el FoJdk tidAtelA ARz o A AEFFEL 058N FYO] 485%= P BURTh
TAME A T Ao Eguss AEHSE a9kt Axe uey

o1 A} JASAITE B2 151.40(D)ol et FIAta o &2 7h
IAF 1909 99.07%(2)e19a, SRR g2 7taAl 19
QIHIN EM F 99.86%(€)°1At). SANEE = it 3.88% 0|tk

AT gk tmabe] dnkd B o #
(Table 1). thd=te] 86.7%7}F 20t w|RkolRAar, 90% o]/Fo]
A

nj&e] ool wEFEES et E%i0] 93.4%,

J1&7t5 55| x| 25(1), 20184 48 71
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<Table 2> Summary of Input and Output Variables

Variable

M(£SD)

Input Labor costs
Time of direct nursing

(unit: 1,000won)
(unit: minute)

3,069(:304.09)
151.40(:14.86)

Output Prevention rate of medication error (unit: rate) 99.07(%1.24)
Prevention rate of bedsore (unit: rate) 99.86(+0.24)
Patient satisfaction (unit: score) 3.88(+0.50)
<Table 3> Efficiency Scores among DMUs

DMU" Efficiency score Referent DMU (weight) NOR™
1 0.985 3 (0.20) 12 (0.79)
2 0.986 3 (0.55) 4 (0.46)
3 1 13
4 1 5
5 0.987 3 (0.04) 10 (0.96)
6 1 3
7 0.984 3 (0.38) 12 (0.66)
8 0.988 3 (0.39) 20 (0.54) 27 (0.07)
9 0.992 20 (0.65) 27 (0.35)
10 1 7
11 1 4
12 1 5
13 0.991 20 (0.17) 27 (0.83)
14 0.990 4 (0.27) 19 (0.73)
15 0.981 6 (0.02) 10 (0.25) 11 (0.02) 19 (0.66)
16 1 0
17 0.904 3 (0.65) 12 (0.36)
18 0.985 4 (0.91) 19 (0.09)
19 1 10
20 1 10
21 0.980 3 (0.12) 20 (0.59) 27 (0.29)
22 0.985 3 (1.02) 12 (0.01)
23 0.991 3 (025 4 (0.75)
24 0.986 3 (0.25) 4 (0.15) 19 (0.43) 20 (0.17)
25 1 3
26 0.918 3 (0.63) 12 (0.39)
27 1 4
28 0.975 3 (0.57) 10 (0.36) 19 (0.06)
29 0.989 3 (0.57) 10 (0.36) 19 (0.06)
30 0.994 6 (0.03) 10 (0.04) 11 (0.02) 19 (0.36)

Average 0.986

* .. . . Hok
Decision making unit; = Number of referent

= 23 Z2tiTable 3). AA 304 3=t F 3, 4, 6,
10, 11, 12, 16, 19, 20, 25, 27H ke &840 ‘I'2 Y
el 1149 EdF g840] dUldez b B8 Ao

2 et A4 oA @i B84
JERG AwkAel 2sAte] % Gg4ol ul
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FARGE B4 Ao Ze4ol TR B

A= 11
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dAE 3 A (weight=0.65)7F, 26 thAdA} &4 34

oY
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<Table 4> Super—Efficiency among Efficient DMUs

Super—efficiency

DMU” NOR™ Rank
score
3 1.047 13 1
1.002 5 7
6 1 3 9
10 1.002 7 8
11 1 4 9
12 1.043 5 3
16 1.046 0 2
19 1.007 10 6
20 1.011 10 5
25 1 3 9
27 1.019 4 4

* . . B . Hok
Decision making unit; ~ Number of referent
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215%E 747t A S a, S oiEe 79 o
IR A 3.66%, 228 TIANA 2.25%, 260 T3 RA

139%2] oz 747h AL F gle Aoz getHEln

AEEE 26 thdAtlA 10787, 5 thARklA 554
B84 M R UERE 119ES e R 235 eA s A, 299 Akl 54649 oz ¥ =d F e Al
A% A3 83 2tiTable 4). 4 23, = 1199 2 Yehgth
oAt 3 3 iRt g84de] 10472 P =2 Re=
et o2 16 1.046, 129 1.0432] £o 7 vty = 9]
[ -
dhd 6, 11, 259 tidxte] B84 HAes 'R P $sith
EANEAR B2 dee 39 gt 3HeR A1t B A seidete AR BRe gAE) e =dE
%L, T 19, 208 22 103]9] o ULk o EgAE| 0 Ao B W sAle Ut 3%
st gtk #F 2 A=rt g weEl 3ksAlY] o
2EY N 24 g% old Aolm, ole ztmzAe] FHoN ItEALY
<Table 5> Efficiency Improvement of Input and Output Variables
Input Output
DMU=* Time of direct Prevention rate of Prevention rate of ) ) )
Labor costs . L Patient satisfaction
nursing medication error bedsore
1 0.00 0.00 0.10 0.00 3.70
2 0.00 0.00 0.00 1.22 2.03
5 0.00 0.00 2.17 0.00 5.54
7 0.00 0.00 2.82 3.66 0.00
8 0.00 0.00 1.36 0.00 0.00
9 0.00 -0.20 0.00 0.00 0.00
13 0.00 -12.61 0.00 0.00 0.00
14 0.00 0.00 0.00 0.00 1.32
15 0.00 -1.65 0.15 0.00 343
17 0.00 0.00 0.00 0.89 3.93
18 0.00 0.00 0.00 0.00 2.64
21 0.00 0.00 0.00 0.27 0.00
22 0.00 0.00 0.00 2.25 5.07
23 0.00 0.00 0.00 0.56 1.69
24 0.00 0.00 0.00 0.00 0.00
26 0.00 0.00 0.00 1.39 10.78
28 0.00 0.00 0.00 0.00 2.89
29 0.00 0.00 0.00 0.00 5.46
30 0.00 -1.87 2.15 0.00 0.27
" Decision making unit
7182t&st5| x| 25(1), 20184 48 73
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Performance Evaluation of Nurses in a General Ward Using
Data Envelopment Analysis (DEA)

Park, Yeon Hong" - Lim, Ji Young?

1) Graduate student, Department of Nursing, Inha University
2) Professor, Department of Nursing, Inha University

Purpose: The purpose of this study was to compare the efficiency of general ward nurses in hospitals using
Data Envelopment Analysis (DEA). Methods: Participants were 30 nurses working at a general ward. Input
variables were labor cost and time of direct nursing. Output variables were prevention rate of medication error and
bedsores, and patient satisfaction. These variables were extracted using literature review and CVI of an expert
group. Data were collected from September 18 to October 7, 2017. Data were analyzed using EMS 3.1 program
for DEA and descriptive statistics. Results: The average efficiency score of 30 nurses was 0.986, which was very
high over all. In the super-efficiency analysis of 11 nurses, their efficiency ranged from 1.0 to 1.047. In addition,
when the current output was fixed, the labor cost of nurses did not affect efficiency. Conclusion: This study
attempted a new approach concerning performance evaluation of nurses using DEA. This method was useful during
appraisal of nurses. We suggest that various input and output variables that were not considered in this study
should be added to develop a integrative performance analysis model for nurses.
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