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Impact of Increased Supply of Newly Licensed Nurses on Hospital Nurse Staffing and Policy
Implications

Kim, Yunmi" - You, Sunju? - Kim, Jinhyun®

ICollege of Nursing, Eulji University, Seongnam
Department of Nursing, Mokpo National University, Mokpo
%College of Nursing, Seoul National University, Seoul, Korea

Purpose: This study aimed to analyze the impact of increasing the supply of newly licensed nurses on improving the hospital nurse staffing
grades for the period of 2009~2014. Methods: Using public administrative data, we analyzed the effect of newly licensed nurses on staffing in
1,59 hospitals using Generalized Estimating Equation (GEE) ordered logistic regression, and of supply variation on improving staffing grades in
1,042 hospitals using GEE logistic regression, Results: An increase of one newly licensed nurse per 100 beds in general units had significantly low-
er odds of improving staffing grades (grades 6~0 vs, 7) (odds ratio=0.95, p=.005). The supply of newly licensed nurses increased by 32% from
2009 to 2014, and proportion of hospitals whose staffing grade had improved, not changed, and worsened was 19.1%, 70.1%, and 10.8% respec-
tively, Compared to 2009, the supply variation of newly licensed nurses in 2014 was not significantly related to the increased odds of improving
staffing grades in the region (OR=1.02, p=.870). Conclusion: To achieve a balance in the regional supply and demand for hospital nurses, compli-
ance with nurse staffing legislation and revisions in the nursing fee differentiation policy are needed. Rather than relying on increasing nurse
supply, retention policies for new graduate nurses are required to build and sustain competent nurse workforce in the future,

Key words: Nurses; Nursing student; Staffing; Hospital

N 2 S, Kane 5112 754} szt $xzi72to] et A7)

4_1'3_5 1— ) }o] R~70, % SIKE =
1 oioi0| Lo A T Bl oJsh, AL} A 6~7%% SAHE &

BE 28D} AR R SRER] gobd WAlSHE Exloln,
olg7leold TEsAs olRdlE Fhed] AV e 25 Alsl  2E0EAPE HEshs BT 19 S ol ek 50
o, ghxte] obelst ojmaulac] B8 Aol 4T TS B SRIAITEo] 874 oalrk Ttk o]xld Bkl WA

ZQO0: USAL 2SS, g8 42 oj2 7|2
T R 20154 Zrastetapg g ofa] ] Al s ek
" This study was supported by research fund from Korean Association of College of Nursing, 2015.
Address reprint requests to : You, Sunju
Department of Nursing, Mokpo National University, 61 dorim—-ri, 1666 Yeongsan—ro, Cheonggye—myeon, Muan 58554, Korea
Tel: +82-61-450-6290  Fax: +82-61-450-2679 E-mail: sunju@mokpo. ac. kr
Received: January 24, 2017 Revised: November 20, 2017 Accepted: December 4, 2017
This is an Open Access article distributed under the terms of the Creative Commons Attribution NoDerivs License. (http://creativecommons. org/licenses/by—nd/4. 0)
If the original work is properly cited and retained without any modification or reproduction, it can be used and re—distributed in any format and medium.,

© 2017 Korean Society of Nursing Science www. jkan,or.kr


https://orcid.org/0000-0002-6359-8033
https://orcid.org/0000-0002-4213-7297
https://orcid.org/0000-0001-7141-1606
http://
http://crossmark.crossref.org/dialog/?doi=10.4040/jkan.2017.47.6.828&domain=pdf&date_stamp=2017-12-31

5 ek Bel) F0] AR SR L] Mol
N 771802 A€ Qo). $euetolas 20084 HEs}

of 454 uro Savias) Be 54, Lomﬂsomou 4

FET 5ol diste] Zh=o] di-gohs WAL A 27K =
FEEE, e B AYRRIGAZ} 1S 18713 sy
AL Frfoka 7EAL o] Tk QAL FHE Fwos P4
OF G 4, 3F, QRN B 5 Sl FIolHl. = o
ShtE o= f3o 2 FRE ogrido] A|Ack & A4 THSAH
FRLFEE AlokE HEAL 30l QolMe A g8 £F

e gAolTHA] 7 Ale] -t A3HdE BRP e ofgn
7} Z7}e] FBRRA 3R} AArE] el whet xpol7t AT =
w77t _,]EHH]é 2] 8/ RFollM o] o] B}

[

o o
rjg
1o
B
>,
i
It

insd Hn
m
:Iolé
i
o
N
4o
)
92
e
_l
rﬂ
Ra)
12
£
@ o

S SPUS 20049 10,8169olA 20154
6595 0.2 72.5% F7NeHgicHsl. e, Bl T S B

=2 =
Shte HYBS 20109%E 2014871 5E- 3PSl 30%,

2015 REE 1025 ¥E & JES 58k ot6]. FHo
ol Al Hs|TtEAl FFF SoigAt gko 2 H st 7hE ALY
*&%ﬂ mom ATALE Atolofl At ZAsfixtol7} ek Kim [7]

Zpslo g ko 2 7S Al
0

Qo] BV 8 A o319, Oh (81 2025971 0.

2 SRR g 229 23 REolR dSsigi olot the
BARARE 2030d0] 7EA $350) dSHn g AHsiaAt
of WiEE St Zo] Wasich sigicHo). olxiY Wagt 15
A ot Bl et olF Aol Aol7t Qe AL AP =
T 9 A SeET AN 283 bgol the] )
Bolt}, 99, S} 2heA} RERA AR FRY 50|

E7Y0] F2 FAloP] tigol] FAEAY} 5ol

a7]wr} Aol 3+
EX|o] 2H5AL wEARS] A4S Mg Hro] o] Wasiths
A% A2 A ILHIO)

25} o] dlgTlwel 1HeAl BReEd vAle 4%e

51 HA Harrington S[11]3 Yeager £[12] % A& 2o

https://doi.org/10.4040/jkan,2017.47.6.828

L SCE]
%, o|gs|ge Aplo] &3t oJR o] APUSIEA FRYL
HIEsle] 2HIR) FPSE, A5SES Tefsel 2t o=l
Rigstolot & 7kaMr|A0) 3t BE AL o]

g FRap) wE

g B g% 3% IULE AEs

°ﬂ JE7IBe ABA FuSES 9% B3

2 9 7 5 oot AEW 2 e A=, 5 3
%%k 5 SR/ 2 BT T Y8 Ao
57

p— #&%01 27 K
B 754} sz )5l o
Al e 2008L4$E1 HleE

_l
i)
_CL
rlr E
O
kil
N

A D T
23k 1 Q0lS B4ste] At SSE PAolets A7) B
EE D] AT e BAjshe At Fesia 517
o} oz HRIt MM ApusizteAt 33 Sopgalel n
£ W5k ofuh 9l Bt ohiel 1kslE Rle] vl %
AYFS RASHE HolE £80] © Zolr

o
=
=
g
o
i
I
i
I
ofit
=
2o

ERC
& worelal o) Erlz 715912 AR AAYS wAle)
A& BHoR ?}E} el Aﬂ%&t— chet 2t
]

>.
=
o
ki
N
)
10
=
o
)
ko
fo
rulo
é
rok
2
2]
41
r
ol
P
>
ol
cy
0.

gRH AﬁmﬂloV}g/\} Islero] sg x| olgs|ke] 7+
A ERAE o] tiAl ek molitt
AR, QoM BRI AtE Btz o5 7oAl Frg

2 S SIe A el ROt

A7
1. A7 A7
2 @7E Toe 28 AeE ORs)% EE RlojEz 2%
et ) A48 AR 3390l o A
o] 7EAt HRsF] nlRl 9S Tersl, 549 Eot
o] s ] Sl G S 4

off nlAl FF= wetsir] 9t T Atorct

www.jkan,or.kr



830

2. A7e[Ed &

B 3729] 0|2 A= Harrington S[11]0] o873} YAE
O] FSAF FHAZE S BAGIHA 83t KFYQ)E0|Z (Resource
dependency theory)o|th AFEQ|E0|2.8 1930t n|=ollA ZA]
o] dupt o gH7 W3to]| Fetet QAMARE shevtel whet /gu
7} Fe-Etn Zxg A Eder 27 FAo|E2oE(12], 32
o= og7|Te] THEAL SR W ARART 22 977

& Wt FEd(dynamism), A
(complexity)3 o 2 JLES}o] FL5h, 7 o
ol W Atuiet xfol7h QIeH12]. &7 %L 9—1 HelE 2
FO 2 A7t Q7|

e
39
)
Tt
B
ox
B4

(county) T F(state)4*

Agsto] EAR,

l‘

ﬁ
o

3. Ao

ﬂﬁm%lﬂm} iﬂ%ﬂﬂ o]g7|¢e] THeAF FHAFE vkl

ot AT Q2718 2015 2/4%7] o]
EavA Iy 1,8437H 7;1*371 AR7|H(BY, THHY, FIFEEY)
[14] FolA tholl 71&ste Alel7IE sidslA] g 1,5947H 71
Ho 2 MRt Ad7IEe E4ATE F£8 140 F 5h= ¢
F71HEHY, AEE)I 95713 WA ot B4 Agt

A, A

AT AL FFHERFO] ISAL FRAFE gt b
F TN E 144 1,59474 4:%71% % 20109 2/4%719} 20154
2/45710] B5 SSAEIAE RIFT 1,042 71E the 2 519
cHi4l.

AT AFHE|7FEALE 200993 20149 2%011 W3S
St ZkoAboltt 20099 AlFHE|TIS AN R 7Ho s ?J*c‘;
A SYo| o]FOAXIX] Gk 200510] 4A]| ﬂiﬂ 20069 39A] A
Efstel] Jstoto] 20099l TFoAL HatE 53 AlolaL,

]i]h [ex]

j)j
o_u

s}

2014

¢

AFHEIzFs ALl A v 7he skt cgsmgj =ojo] B3]
I 0]391 201043} 201140l 43R Thelt 3WA| METiE} 7ke
(@EhHatol Yststo] HoAIHEE 53 Afojng B = Ao

A3 il Betsleic

www. jkan.or.kr

oL b = o> o
My ox £ ol uE "
it > ok N
R S I
5 O
= [0 2 o ol
EREEL R
= .-
= ‘ﬁ}f 2 o ML
o oX M 1x
- = X d
1 o ) =
[<; A,
s = i o
[
S E i s
01“_1‘ _D' = T ol
" S e) %
r_E £ of L
g“}a‘ ot Lo
5 [ il
4y o N
e e
= L
i
foa)
of
o
]
>
it

[P
it
>~
>
OH
OQi
=
l\')

L
o
=
=)
>
:Ll
_‘L

o

M
olt

g % ZOOQL‘h—} 20149

oXl
ot
ok
32
lo
=)
e
3:
rlo
9
%
Ral
I
E
@
—h
2.
(o8
=
5
&
b
T
=
~ 0
=
—
iR
&0

390l gt 1o slrle] 93
e BAsh= %mew Ckian=
T 4‘27]3'4' Sl 2015‘5 1427 XA SHEA4E(20159 2/4%
oo, 2009dzt wlme 201440] 4 ﬁm‘kﬂﬂi/\} 23
W3leFo] 71l ERSZ0] S o B njx|s o

re

A} g

l‘l

7] 7155

P& Bajshe

EARHE0N F4M5E 20159 1/487] 784} 8R450] 2010

W 1/4%719} vlsto] 4R S& ofst o152 Sl &

Huelat 99] 4 ubgAle ofalish Zar, 7k gl oie At
A A, }Ew Table 1] AIN}Sick

X =
BARYL o)Rrle] Al SusE=FelRrlE B4, o

lud

of o
o

It

rlot

o,

ox

M
1
|
olf
H
frt
4

=3
9% B2 BARY 1+ EE(200943} 20149

Mo A
st

https://doi.org/10.4040/jkan.2017.47.6.828



AUESISAt SEBY STV OB |2 = AL 2 4-F0 0|7l gt

Table 1. Operational Definitions and Data Source of Variables

831

Variables [Reference]

Operational definitions or Categories

Explanation Data source

Dependent variable
Nurse staffing

Improvement or not in nurse
staffing
Independent variable
Hospital characteristics
Type [13,15]

Urbanization [11,12,15]

Ownership [11,13]

Number of beds [15]

Rate of premier beds [13]

Medical specialist staffing
[13,15]

General physicians staffing
[13,15]
Operation of special care unit

External environmental variables
Munificence
Rate of those aged [11,12]

Rate of university graduate [17]

Number of beds per 1,000
population [11]

Number of nurses per 100 beds
[12,16,18]

Number of newly licensed
nurses per 100 beds in 2009
(2014) [16]

Dynamism

Differences in newly licensed
nurses between 2009 and
2014 per 100 beds

Complexity
Herfindahl index [11-13]

Adjusted nurse staffing grades (0~7) in 2015

Improvement or not in adjusted nurse staffing
grade in 2015 compared with 2010

Tertiary hospital, general hospital, hospital

Metropolitan cities including Seoul (5% reduction

in nurse staffing grade 7), Small cities (2%
reduction), Medically vulnerable area (No
reduction)

Public, educational foundation, corporate,
individual

Number of beds in general units

Number of premier beds/number of total beds
x100 in general units

Number of medical specialist per 100 general
unit beds

Number of general physicians per 100 general
unit beds

Intensive care unit [13] Yes or no
Neonatal intensive care unit [13]  Yes or no
Emergency room [16] Yes or no

Number of people above 65years/total population

x100in 2015
Number of university graduate/total population
x100in 2015

Number of general unit beds/population x1,000
in 2015

Number of hospital RNs in 2010 /general unit
beds x100in 2010

Number of newly licensed nurses in 2009 (2014)
/general unit beds x100in 2010 (2015)

Number of newly licensed RNs per 100 beds in
2014-Number of newly licensed RNs per 100
beds in 2009

i(y‘,:l,z.- o oo k)

(Number of general unit beds/regional total
beds)?

Interval scale variable indicating nurse  Health insurance

staffing level in medical institutions review and
Dichotomous variable indicating the assessment
improvement in nurse staffing level service

Dummy variable reflecting patient Health insurance

case-mix and nursing care needs review and
Dummy variable reflecting hospital’s assessment
degree of urbanization service

Dummy variable reflecting hospital’s
profit-seeking behavior

Variable reflecting the size of hospitals
and diversity in health care services

Proxy variable reflecting the price level
of hospitalization services

Doctor variable that reflect the
diversity of health care services and
complementary relationship with
nurses

Training doctor variable that can be an
alternative to nurses

Variables that reflect the diversity of
medical services and the severity of
patients’ conditions

Variable reflecting the extent of aging  Korean statistical
of consumers information
Variable reflecting income level and service
the ability to obtain information of
the consumer

Unit variable representing the supply ~ Health insurance

of hospitalization services review and
Unit variable indicating the level of assessment
working nurses in hospital service and
Unit variable indicating the amount of ~ Korea health
newly licensed nurses’supply personnel
licensing
examination
Unit variable representing the supply institute

of change in newly licensed nurses

Variable indicating the degree of Health insurance

competition between medical review and
institutions assessment
service
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Table 2. Adjusted Nurse Staffing Grades by Hospital and External Environmental Characteristics in 2015 (N=1,594)
Adjusted nurse staffing grades
Variables Categories ~1(n=36) 2~3(n=253) 4~5(n=162) 6~7 (n=1,143) 2 1o)
n (%)
Hospital characteristics
Type Tertiary hospital 26 (59.1) 18 (40.9) 0(0.0) 0(0.0)0 97894 <.001
General hospital 4(1.4) 122 (43.6) 56 (20.0) 98 (35.0)
Hospital 6(0.5) 113 (8.9) 106 (8.4) 1,045 (82.3)
Urbanization Medically vulnerable area 0(0.0) 1(1.3) 1(1.3) 77 (97.5) 62.59 .001
Small cities 11 (1.4) 97 (12.2) 84 (10.6) 604 (75.9)
Metropolitan cities including Seoul 25 (3.5) 155 (21.6) 77 (10.7) 462 (64.3)
Ownership Public 8(9.5) 15(17.9) 23(27.4) 38(45.2) 364.77 <.001
Educational foundation 19 (26.4) 38(52.8) 4 (5.6) 1(15.3)
Corporate 5(1.1) 75(17.1) 36 (8.2) 323 (73.6)
Individual 4(0.4) 125 (12.5) 99 (9.9) 771 (77.2)
Number of beds >300 29 (17.7) 91 (55.5) 14 (8.5) 30(18.3) 45890 <.001
100~299 2(0.4) 82 (14.3) 69 (12.0) 420 (73.3)
50~99 3(0.6) 46 (8.4) 54 (9.9) 444 (81.2)
30~49 2(0.7) 34 (11.0) 25(8.1) 249 (80.3)
Rate of premier beds >30% 10(2.3) 78 (17.7) 52 (11.8) 01(683) 5532 <001
20~<30% 13 (4.8) 64 (23.8) 27 (10.0) 165 (61.3)
10~<20% 11 (2.5) 71(16.3) 47 (10.8) 307 (70.4)
<10% 2(0.5) 40 (8.9) 36 (8.0) 370 (82.6)
Number of medical >15 34(10.3) 123 (37.4) 41(12.5) 31(39.8) 532.88 <.001
specialists per 100 beds  10~<15 1(0.3) 96 (28.6) 67 (19.9) 172 (51.2)
of general units 5~<10 1(0.2) 32(6.2) 52 (10.1) 430 (83.5)
<5 0(0.0) 2(0.5) 2(0.5) 410 (99.0)
Number of general >2 31(15.1) 91 (44.4) 20(9.8) 63(30.7) 348.71 <001
physicians per 100 beds  1~<2 1(0.9) 13(12.0) 13(12.0) 81 (75.0)
of general units <1 4(0.3) 149 (11.6) 129 (10.1) 999 (78.0)
Operation of special care  Intensive care unit Yes 30(9.3) 124 (38.3) 52 (16.1) 118 (36.4) 301.28 <.001
unit No 6(0.5) 129 (10.2) 110 (8.7) 1,025 (80.7)
Neonatal intensive Yes 28(30.8) 58 (63.7) 3(3.3) 2(.2) 556.16 <001
care unit No 8(0.5) 195 (13.0) 159 (10.6) 1,141 (75.9)
Emergency room Yes 314.7) 153 (23.4) 77 (11.8) 393 (60.1) 93.47 <001
No 5(0.5) 100 (10.6) 85 (9.0) 750 (79.8)
External environmental variables
Region Seoul 16 (6.4) 61(24.4) 26 (10.4) 147 (58.8) 106.84 <.001
Busan 3(2.1) 28 (19.7) 12 (8.5) 99 (69.7)
Daegu 1(0.9) 20 (17.4) 10 (8.7) 84 (73.0)
Incheon 2(3.2) 12 (19.1) 7(11.1) 42 (66.7)
Gwangju 2(2.4) 19 (22.6) 12 (14.3) 51 (60.7)
Daejeon 0(0.0) 9 (22.5) 8 (20.0 23 (57.5)
Ulsan 1(2.4) 7(17.1) 3(7.3) 30(73.2)
Gyeonggi 6(2.0) 49 (16.3) 32 (10.6) 214 (71.1)
Gangwon 0(0.0) 4(8.3) 3(6.3) 41 (85.4)
Chungbuk 0(0.0) 6(13.3) 3(6.7) 36 (80.0)
Chungnam 2 (3.9 1(1.9) 3(5.8) 46 (88.5)
Jeonbuk 1(1.3) 4 (5.3) 4 (5.3) 66 (88.0)
Jeonnam 0(0.0) 12 (12.1) 12 (12.1) 75 (75.8)
Gyeongbuk 1(1.3) 6 (7.5) 7(8.8) 66 (82.5)
Gyeongnam 1(0.7) 11(7.6) 16 (11.0) 7 (80.7)
Jeju 0(0.0) 4 (28.6) 4 (28.6) 6 (42.9)
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Table 3. Changes in Adjusted Nurse Staffing Grades between 2010 and 2015 by Hospital and External Environmental Characteristics
(N=1,042)
. . Worsened (n=113) No change (n=730) Improved (n=199)
Variables Categories 12 0
n (%)
Hospital characteristics
Type Tertiary hospital 0(0.0) 27 (61.4) 17 (38.6) 100.95 <001
General hospital 31(12.3) 127 (50.2) 95 (37.6)
Hospital 82 (11.0) 576 (77.3) 87 (11.7)
Urbanization Medically vulnerable area 0(0.0) 62 (98.4) 1(1.6) 48.01 <001
Small cities 48 (9.4) 381 (74.9) 80 (15.7)
Metropolitan cities including Seoul 65 (13.8) 287 61.1) 118 (25.1)
Ownership Public 4(5.8) 37 (53.6) 28 (40.6) 4444 <001
Educational foundation 6 (8.8) 39(57.4) 23(33.8)
Corporate 26 (7.8) 240 (72.3) 66 (19.9)
Individual 77 (13.4) 414 (72.3) 82 (14.3)
Number of beds >300 12 (7.7) 81(52.3) 62 (40.0) 7191 <001
100~299 45 (10.8) 282 (67.6) 90 (21.6)
50~99 35(11.2) 243 (77.6) 35(11.2)
30~49 21(13.4) 124 (79.0) 12 (7.6)
Rate of premier beds >30% 41 (15.1) 187 (68.8) 44 (16.2) 33.22  <.001
20~<30% 18 (9.5) 120 (63.5) 51(27.0)
10~<20% 35(11.9) 91 (65.0) 68 (23.1)
<10% 19 (6.6) 232 (80.8) 36(12.5)
Number of medical >15 30(12.2) 37 (55.7) 79 (32.1) 115.63  <.001
specialists per 100 10~<15 38 (16.1) 135 (57.2) 63 (26.7)
beds of general units ~ 5~<10 33(10.3) 235 (73.0) 54 (16.8)
<5 12 (5.0) 223 (93.7) 3(1.3)
Number of general >2 17 (9.9) 87 (50.6) 68 (39.5) 60.16 <001
physicians per 100 1~Q2 5(6.4) 56 (71.8) 17 (21.8)
beds of general units <1 91 (11.5) 587 (74.1) 114 (14.4)
Operation of special Intensive care unit Yes 27 (9.4) 158 (54.9) 103 (35.8) 71.80 <.001
care unit No 86 (11.4) 572 (75.9) 96 (12.7)
Neonatal intensive Yes 2(2.3) 47 (54.0) 38(43.7) 3991 <001
care unit No 111 (11.6) 683 (71.5) 161 (16.9)
Emergency room Yes 47 (8.5) 371 (66.7) 138 (24.8) 28.61 <.001
No 66 (13.6) 359 (73.9) 61(12.6)
External environmental variables
Region Seoul 27 (16.0) 101 (59.8) 41 (24.3) 76.06  <.001
Busan 6 (7.0) 52 (60.5) 28 (32.6)
Daegu 14 (17.5) 53 (66.3) 13 (16.3)
Incheon 3(7.7) 24 (61.5) 12 (30.8)
Gwangju 11 (23.9) 27 (58.7) 8(17.4)
Daejeon 3(10.7) 17 (60.7) 8(28.6)
Ulsan 1(3.2) 22 (71.0) 8 (25.8)
Gyeonggi 10(5.9) 122 (72.2) 37 (21.9)
Gangwon 4(11.4) 29 (82.9) 2 (5.7)
Chungbuk 7(21.2) 24 (72.7) 2 (6.1)
Chungnam 4(9.8) 33 (80.5) 4(9.8)
Jeonbuk 1(2.0) 45 (90.0) 4 (8.0)
Jeonnam 5 (6.6) 60 (79.0) 11 (14.5)
Gyeongbuk 8(14.3) 42 (75.0) 6(10.7)
Gyeongnam 8 (8.6) 73 (78.5) 12 (12.9)
Jeju 1(10.0) 6 (60.0) 3(30.0)
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Table 4. Supply of Newly Licensed Nurses and External Environment Variables

Munificence Dynamism Complexity

Region Rate of UF:]?Vtsr;i . l;lumber of  Number of Number of newly '\ll;ch]:sirdor:Sres:lsly Differences in newly Herfindahl

those aged y beds per.1 ,OQO nurses per reaees) meeEs: A licensed nurses index in

i 2015 graduates populationin 100 beds in per 100 beds between 2009 and 5015
in 2015 2015 2010 2009 2014 2009 2014 2014 per 100 beds
Whole 13.2 18.7 48 46.4 11,709 15,411 47 6.2 1.6 -
country

Seoul 12.6 258 43 7.7 1,416 1,578 34 3.6 0.2 0.009
Busan 14.7 203 6.7 421 505 852 2.2 3.6 1.4 0.033
Daegu 12.7 19.7 6.9 27.2 823 748 48 43 -0.5 0.043
Incheon 10.7 14.6 3.9 60.6 247 395 2.3 35 1.2 0.062
Gwangju 113 229 8.5 43.6 931 1,157 8.4 92 0.8 0.050
Daejeon 10.9 23.0 48 56.2 555 760 7.7 104 2.7 0.163
Ulsan 8.8 14.8 47 345 410 430 6.1 7.8 1.7 0.141
Gyeonggi 10.5 18.2 34 49.6 864 1,141 2.2 2.7 0.5 0.027
Gangwon 16.9 15.8 5.2 456 1,167 1,430 13.1 17.8 4.7 0.087
Chungbuk 14.8 15.4 43 40.0 206 604 3.1 8.9 5.8 0.080
Chungnam 16.4 15.0 3.6 41.7 403 896 5.0 12.1 7.1 0.105
Jeonbuk 17.8 16.5 6.0 3822 691 1,036 5.9 9.2 33 0.084
Jeonnam 20.5 10.8 8.0 343 926 1,189 5.8 7.8 2.0 0.042
Gyeongbuk 17.8 133 43 389 1,519 1,834 99 15.9 6.0 0.034
Gyongnam 13.8 144 6.2 294 843 1,162 35 56 2.1 0.048
Jeju 13.8 132 45 64.8 203 199 7.5 7.1 -04 0.192

‘Excluded new licensed nurses who had graduated from a foreign nursing education institution.
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Table 5. Logistic Regression Analysis of the Nurse Staffing Grades

837

Ordered logistic regression of adjusted
nurse staffing grades in 2015

Logistic regression of adjusted nurse
staffing grade changes (reference=no

Variables Categories (reference=grade 7) (NV=1,594) change or worsened) (V=1,042)
OR (95%Cl) o OR (95%Cl) I
Hospital characteristics
Type Hospital 0.32 (0.16~0.63) .001 1.77 (0.74~4.26) 202
General hospital 0.07 (0.03~0.18) <.001 0.59 (0.14~2.56) 481
Tertiary hospital 1.00 - 1.00 -
Urbanization Medically vulnerable area 0.09 (0.03~0.28) <.001 0.06 (0.01~0.59) 016
Small cities 1.04 (0.66~1.62) 874 0.46 (0.28~0.75) .002
Metropolitan cities including Seoul ~ 1.00 - 1.00 -
Ownership Public 1.22 (0.79~1.90) .370 2.03 (0.75~5.48) 164
Educational foundation 133 (0.70~2.51) 385 0.84 (0.38~1.84) 668
Corporate 0.76 (0.60~0.96) 022 1.02 (0.72~1.45) 913
Individual 1.00 1.00 - 1.00 1.00 -
Number of beds 1.00 1.00 <.001 1.00 1.00 526
Rate of premier beds 1.02 (1.00~1.03) .023 1.00 (0.99~1.02) 489
Number of medical specialists per 100 beds of 1.09 (1.05~1.14) <.001 1.03 (1.00~1.07) 032
general units
Number of general physicians per 100 beds of 1.02 (0.98~1.06) .385 1.00 (0.95~1.05) 911
general units
Operation of Intensive care unit Yes 0.89 (0.59~1.34) .564 1.35 (0.74~2.46) 322
special care unit No - - - - - -
Neconatal intensive Yes 1.35 (0.68~2.69) 395 1.48 (0.88~2.51) 139
care unit No - - - - - -
Emergency room Yes 0.80 (0.54~1.17) 246 1.19 (0.72~1.96) 505
No - - - - - -
External environmental variables
Rate of those aged 0.97 (0.91~1.03) 310 1.01 (0.94~1.09) 805
Rate of university graduates 0.98 (0.90~1.06) 607 0.96 (0.90~1.02) 186
Number of beds per 1,000 population 1.19 (1.05~1.36) .007 1.00 1.00 901
Herfindahl index 414 (0.06~267.07) .504 12.08 (0.10~1480.60) 310
Number of nurses per 100 beds 1.02 (1.00~1.04) .028 1.00 (0.98~1.02) 933
Number of newly licensed nurses per 100 beds in 2014 0.95 (0.91~0.98) .005 0.90 (0.83~0.97) .009
Differences in newly licensed nurses between 2009 and = = = 1.02 (0.83~1.24) .870
2014 per 100 beds
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