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Adequacy of Nurse Staffing Level in Integrated Nursing Care

Kim, Jinhyun1 - Kim, Sungjae1 - Park, Jinhee' - Park, Euntae’ - Jeong, Suyong1 - Lee, Eunhee®

'College of Nursing, Seoul National University
*Division of Nursing - Research Institute of Nursing Science, Hallym University

Purpose: This study was done to evaluate the adequacy of nurse staffing in integrated nursing care. Methods:
Statistical data on integrated nursing care from the National Health Insurance Corporation was used in this study.
We extracted hospital data and patient data related to patient needs for nursing care. We analyzed the differences
in patient needs by staffing level of each type of medical institution. Results: Approximately 70% of medical institutions
provided nursing care by the mid level of nurse staffing, which was 1:6, 1:10 and 1:12 in the tertiary hospital, general
hospital and semi-hospital, respectively. The patients’ characteristics were significantly different by hospital type.
Especially, the distribution of the main diagnosis was completely different between the tertiary hospital and
semi-hospital. In the tertiary hospital, the patient needs measured by severity and activities of daily living dependency
were higher at higher staffing level than at lower staffing level. However, the nurse staffing was less relevant to the
patient needs in the general hospital and semi-hospital. Conclusion: To provide high-quality nursing care, accurate
workload forecasting is required at the start, and then the standard nurse staffing level can established based on

workload forecasting.

Key Words: Integrated nursing care, Nurse staffing, Patient classification, Workload forecasting

N E
1. ezl ey

A7k glo] 2kElEo] A A RFFoR
Q13 et B AT H S B ol BEAI HIEA]
Apzstelof gk 2Pgo] WIEA Badt o H G YU TR B
Aol A] | zu) sic o 208 FEhe A1), B2 A
Bolo] b 4ol Lt Zhelo] 7150 URE FFFOE 7

A 5 FAEAIZE FA Lol AZIEATHB]. ol EAIE
23] Al Aie tedE S5 F9 ddAuAE
20 2 AFslthe 1% - TS A N A A =F 2013
Bl A[HANY 0.2 A ARSI AL, o] A== 2015E TR Hj 24
2 Qlsf S2u=t GLAAZ 7R 1L Qs EAI o] E2ivkE
A Aleg o] Z7HESHE QI e 215 - TP S AT HI A= 2015 A7
HPFAA Ag 8l =2 1 S22 ofAl= AlAR 0l
ohd A& S] 21t nhdste] A} Sl AJRE AL QeH4).
A T - P SRA N A 57| B FER 34| 9

M
Y oqr o S

F20: 75 -

Corresponding author: Lee, Eunhee

THESEMHIA, ZtS A HIR|, BAER, BFRE O

Division of Nursing, Hallym University, 1 Hallymdaehak-gil, Chuncheon 24252, Korea.
Tel: +82-33-248-2727, Fax: +82-33-248-2734, E-mail: ehlee@hallym.ac.kr

o] =L 20161 E AR(r|eh 2Tk 0] Ao BRATA T A YL wop 438 979 (No. 2016R1A2B4015298).
- This work was supported by Mid-career Researcher Program through the National Research Foundation of Korea (NRF) grant funded

by the Korea government (MSIP) (No. 2016R1A2B4015298).

Received: Mar 30, 2018 | Revised: Apr 20,2018 | Accepted: Jun 8, 2018

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

(© 2018 Korean Academy of Nursing Administration

http:// www.kanad.or.kr


https://orcid.org/0000-0001-7141-1606
https://orcid.org/0000-0002-4729-6692
http://crossmark.crossref.org/dialog/?doi=10.11111/jkana.2018.24.4.288&domain=pdf&date_stamp=2018-09-30

AEAPA 2L A G Yo, 2B

Sez20] )
ABxEA] AR & o ARH e AN Yk

[4]. 9] 278 F 2 75 1Ql0] Hgehs B

Helo] 5~71, 23t o] 7~129, HYo] 10~16H 2= 9
B T
whet 2B At X)) 0] ] 27) % o] et A EA 02 A
A3 9IeH]. 75 AR A 19lo] Hashe S A
¥ 910] 30~40%, FFE AT I L 25408 & B
o] Gl oL}, AA 2 THBRRAR A= ZHEAL A 4o o
eF a2 AR A, 3 MElo) Zo| Aatalolrhd]. 2, 7t
SRS 0] £ A B REA A SEE v Aleo]

T="0T 2
=3, hBA R F0] R S e R AP HR| 0] 4

45

Wﬂ—inh A = A=A =, ZFSAL R o] B2
ol ke = RAR | 7} v o w2t ohsiA 2 H = 7

ZOI“—P whEba] ZHEAF R S A TE 7] o) QJ5f YAFE o
2 Aegljof b, Aele ThAL uijz| = Wl ZhE 2 A
i 2= ojn] AR EAY, B A efsto] v =
<275 Aot @A 2FSA R A A H Y HA o] =
&E, =9 3 & 5 e EAS s, ZJIHHWHJ_
5 o] 3o 751 & SR FolAY, F FHiR
7ol ot Aol A -2 WA shar ArH4].

2t - TP EAH A AP 0 2 7] E JhA 28 of vl 3| <
go] F7E11, WY 34 Fol NAEHA EAt )=
TS 2= 7 ATHS,6]. 3 1HE 9] Ho] 7j A= o At
A S A= ST Y 5 A & EFHRAE AT
[7,8]. & Tt L E 2 QIS 7t A AEH A, AR &
T 52 73] A7 = 2 Y= A ol TH9-11]. 2HE - 1M 5
A u| 2k A 22 A oA ZEEALe] JEH2 7)E YA
74] oA o] dgtat Aol a1, B s ARLE 710 Yl Ade oAl
£ 3APE 3R] g R 2ol = B2 A7 FYa ok
Pk E3 QR A9 L 7| E A =R o2 B2 A
Zhell = RE A o] 743 - 7HEF AT B 204 = ol AT 2]
B2 Azte] 28 =ik &, 7HE - AP AR A F A st
WA HAY Sk TRt SRS e el Y wix)7] &
o] 8=t 2AE 5(2017)0] 7| & /i ﬂx}ﬂ%ﬂlﬁl
45 &85t 113 - A HI A9 1H3 1 wjx =2
S AMES A ES AL iR O] B AT o%—daﬂﬂf
T} fARL oL FEE 9-S da7] 2ol vla) =4 AFEE AL,
LB 2FAL A7) A wiA7)E Hot =A et
[12]. &, ZFZAITHE A5 5= Qe =70 2A st B8t

W @3] wjz| o] HA-EHA] g2 7Bl S S Y+ A

A}l Al F =

th 2k391 8 wj x| =20 A AFIA] S F ¢
= 3 E A8k &

ZEAO ﬁf}cﬂl ﬂz}‘ﬂlﬂl *"Sl?'ﬂ
il -

A HXVH—: SRR A Xﬂ*oHOF e B
TARAEE 5 oW, FRfoA| U E= TEARR ZE
8725 TRe R AEET Sl ol = el wiR 4
A2 $74 7 5(2010)0] 158 =] 7] 23] ket R
FEFKPCS1)E B85 10111[151 o =7 241
SRR kAR B ot g
ook AR W SR 8 7% 3 B oA o
Sl 3R ] A A2 S, SRtolAl R == AR <
LI BOEEE st e o E= TARMS whY st
LA EZ 7tE QP Ty} =2 g 71508 HjH LRl =
A UrebLok A4 Qx| 7} B Qe W7k 4 ik

A7) o 27 B FH 2 W2 5F0] a1, 2 2 Yol
= AFY/ 3/ 513 5 0.2 w271 20] A8} E o] 98] o}
2} U3 o) 27] o] obd thekah A 7] £ X 45k Yl
xll A7) e Wi 522 B71E D 9ot Qlck @A) 745 - 3t

TUAMHAE Aldste &7 SUddEd ol
Au] 2 o] & A T AT AR E A FOFAL YO HE 2
A= 2T - SRS Al sk AA| A7 e 7
397% ARE T-g3to] 7F3AF x| Q] A S Frlsta
7} g},

mlo

Tru

¢

P

=

2. A72H

5 7P ES A H| AS A PSR o 2] Tl A
FUAZ R F o] A T3 AH|2 0§ B B RTE
£ dLduitt %‘75}@] AR S - B F A H A FA AL
E5LA 8] 20| A ZES AL H x| =220|

oYY
1. d7aA
2 AFENS Y EGAH LS ol SR ke a
= ARE WO R B R Eo] HASIA=AE Bt
she 2 AR oI

Vol. 24 No. 4,2018 289



BAb o] of ket Ak 0 2 A e, 2RE 5 v
A=) Qo] 2419, Ao} 27 0 2 W] A7) grob o
FolA e koY B 7hEAk WA 4R AT Bobe)
e,

B AN BEE ARE D PP EIAAE Al
She o 27] Bl Al B3 49 SR YUY R R TE
AES FAE A OZ FARRANN £ AT Bag ¥
48 FNAZRY T PRINE 2ol AR RS
A% 4 gl W) A2 Ao s AR Y
A A7) £47]BeIA IRB %91 WYTHIRB No.
E1710/002-003).

2016974 45 - PEEFAH| L L9 AHT 7L
% 30073, NS5 & B4 18,6467 ArH4]. 2017
W 49 195 20174 69 30A7HA) 2k - PR ERA |2
2 Ystel U BAY YA/IHEA T AT
= ARE FE597, 0] F rYIAG BFEF AREA
72737197 2757) 7] ol A 60,0499 bl ¢ 4717k
B B AT E A7 FEH U 2017 49 1955 3
AU ZHE - PR EG AT 2] A Uhe] X2 F Uk B
AHe % 60,0497 0|91, 717HE 2t % AU U4 428,557
ol gick 2 ATLeA = 2757 7] 3%, 60,049% Bxpe] 428,557
o A 75 0 7w RS EAse] 7N 9] 4
e B,

3. f7H40l Fo

% -S| & SA AR FET Aps 7T
o AR 7| WHSE YR8 FEER dURT
A, A, AY77E, w2 2ol LAl BAbee] b
A, Lo, FAEY, &, HE 8T EE HHYste 8X
o] 22w 279} APPSO EE (Activities Daily Living,

~

¢

-

O

e

290  Journal of Korean Academy of Nursing Administration

ADL) A #7} 9jth.

1) 71884

ZBARE o773 E2HEE Aoy X
A&7|7E B R o2 o7y FHEEE
23 Y, HYos BERo] 9t} 7135 -
A Ay L7 Lt Yo A

=40] 347] WE = Aolat §5 Rl

ml%rlr
o o
e e
o s
2 g
© %
2 o
B po
Lo
T
o
4 fr
A N
flo o
= 2
™ oM
tik
LT E e
lO‘HElJEol-mQ;_‘E
N ox o g I S
3_-{050‘-}12
|o o = 1 ok
Hl 2N [ o o
L fr e L

il

i

i

o
[T~ A

T, A4S FAA oL AR FA| 0
TR, MESE Teistel A g3 B2 A
oh A 127 - A E 02 25
2718 A A 02 APt 71| S0 hE R
5o}, ol £R37] kst A FEEol 37 olgolud, HA
FYF 50% oL LG A9 olE WA LG OR B
SPAT, 18X 92 A5 QRAG O BRI AP
7h 19 0], 1~2 Ao], 24 oo & HRslirh 7kl
2 SRS 9=/ U ) w4 EE5HG A=
27l et £ RHATHA]

o
3

rr
o oM
o 4
ok

1o

o

L=
L

Hﬁﬂlj
i

o
o
2

o

2) 7|QEHe] %
SRS W A, Lol AT, 250150 2e U
BHAQl Yot e AT ES Wste] B FFEE 2%

Fis

= A3 17§ E ICD_10
FER FE3G SR T5E A F e 10710, 10744] A]
e BR7)ES AL A f-72 27kl -
o] TF &= A He AN $44F 5(2010)0] 7Tt &
A FETF(KPCS-1)E[15] 7|He 2 AHANIA] BFgst
57| WHo7t Yehute 52 SH2E A4 A o]
8l T3 AEe BHAS S 73] o], AF/wMEF
574 49 o], EUHY (ASH L AR E B 2 5LEA
23] o] HHEA]), Abao], FAE, ATk 63] o4, 4
TRAS A 7| e 63 o4, w3 A (T w2
A E2 20 ol Hi T ), AT A8, HEX = 7N
FEEFY FAL AR R, SUA, FHGA|, DG AAA,
FEA/ARAA, +8) T VN ol o2 F 107 of . A}
ADL 9 &&= B7h= A 91987, oI, AL vl 4714 =0
EFAE UL A RS 5, FRAS, SHYEeR 2

F3tol H7H5ta et



4, XI2EN

HEUA R L 7| B B v | HFER R
sto] A9 °‘&§, A 232, AP} 7|7 Wi e = v
x]/\]s].Oﬂq. 73 - 7}&2@};—]3]&2 0] L3}
5ot A, vol, &
5, D717 Adgs Xﬂ*l OP%UL, S Zol & 7HolAlF
B4} QUEAEA 0 2 BASLgth HEAL X o] uf
2 3% A2 9 ADL O 2EL X550 wreh AU
Z 10709 FZ% A & vl D ADL O 2% 1] &2 A 2|54
th 7S A} v R o) WE 2 A F 42 ADL 9 &
H4:0] ZJol i AUH A BAELA © 2 BAslgrt.

fl

lé Aol T3HE 7] Te & 2757 2 AFET o] 387,
o] 100715ch 49 43 & vl 1l
o2 53] WU WzhE Qo) vlgo] 7MY Btk AL

Table 1. Characteristics of Hospitals by Types of Medical Institutions
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Tertiary hospital General hospital Semi-hospital
Variables Categories (n=38) (n=137) (n=100)
n (%) n (%) n (%)

Establishment Private 28 (73.7) 99 (72.3) 95 (95.0)

Public 10 (26.3) 38 (27.7) 5(5.0)
Region Seoul 12 (31.6) 26 (19.0) 25 (25.0)

Gyeonggi 8(21.1) 40 (29.2) 30(30.0)

Gyeongsang 9(23.7) 37 (27.0) 28 (28.0)

Chungchung 4(10.5) 17 (12.4) 10 (10.0)

Jeolla 4 (10.5) 11 (8.0) 6 (6.0)

Gangwon & Jeju 1(2.6) 6(4.4) 1(1.0)
Implementation Partial 37 (97.4) 120 (87.6) 90 (90.0)

Overall 1(2.6) 17 (12.4) 10 (10.0)
Duration (year) <1 37 (97.4) 66 (48.2) 55 (55.0)

1~2 0(0.0) 51 (37.2) 41 (41.0)

>2 1(2.6) 20 (14.6) 4(4.0)
Nurse-to-patient ratio 1:5 7(18.4)

1:6 29(76.3)

1.7 2(5.3) 2(1.5)

1:8 29(21.2)

1:10 95 (69.3) 18 (18.0)

1:12 11 (8.0) 74 (74.0)

1:14 7(7.0)

1:16 1(1.0)

Vol. 24 No. 4,2018 291



Table 2. Characteristic of Patients Hospitalized in Integrated Nursing Care Unit (N=60,049)
Tertiary hospital ~ General hospital Semi-hospital
Variables Categories (n=8,445) (n=34,678) (n=16,926) x> orF (p)
n (%) or M£SD n (%) or M£SD n (%) or M£SD
Gender Female 3,722 (44.1) 19,829 (57.2) 10,104 (59.7) 601.0 (<.001)
Male 4,723 (55.9) 14,849 (42.8) 6,822 (40.3)
Age (year) 62.99+15.09 61.87+£17.96 59.11£16.49 197.8 (<.001)
<65 4,247 (50.3) 18,073 (52.1) 10,082 (59.6)
>65 4,198 (49.7) 16,605 (47.9) 6,844 (40.4)
Operation Yes 8,125 (96.2) 31,304 (90.3) 16,114 (95.2) 561.0 (<.001)
No 320 (3.8) 3,374 (9.7) 812 (4.8)
Length of stays 6.6515.31 7.38+6.17 6.88£5.66 74.1 (<.001)
Diagnosis Musculoskeletal disease 378 (4.5) 4,433 (12.8) 8,429 (49.8)
Injury, poisoning 354 (4.2) 5,704 (16.4) 3,328 (19.7)
Neoplasms 4,195 (49.7) 3,939 (11.4) 334 (2.0)
Digestive disease 1,113 (13.2) 4,222 (12.2) 2,101 (12.4)
Respiratory disease 557 (6.6) 3,002 (8.7) 433 (2.6)
Etc 1,848 (21.8) 13,378 (38.5) 2,301 (13.5)
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ADL=Activities of daily living.

Figure 1. Proportion for severity and ADL dependence by nurse-to-patient ratio.

Table 3. Proportion for Severity Indicators of Inpatient Days by Nurse-to-Patient Ratio (N=428,557)
Tertiary hospital General hospital Semi-hospital
riises % or M£SD % or M£SD % or M£SD
1:5 1:6 1.7 1.7 1:8 1:10 1:12 1:10 1:12 1:14 1:16
(n=8,842) (n=45,382) (n=1,902) (n=1,816) (n=88,631) (n=155,469) (n=10,019) (n=22,146) (n=87,294) (n=6,573) (n=483)
Vital sign check 36.0 26.3 3.9 79 12.1 9.2 6.0 54 17.4 5.8 1.0
I & O check 21.9 15.8 0.7 47 49 3.7 0.3 15 12 22 0.0
Monitoring 6.7 4.6 32 0.4 55 4.1 15 1.2 1.2 3.5 0.0
Oxygen supply 7.8 7.9 10.5 2.8 5.3 515 3.1 17 1.7 34 0.0
Suction 0.4 1.5 0.8 0.0 11 0.8 0.2 0.6 0.0 0.0 0.0
Medication_IV 22.3 17.6 11.9 4.6 9.9 10.5 71 12.2 8.4 10.5 0.0
Medication_others* 0.2 1.0 12.5 34.6 52 34 0.0 0.7 0.4 0.1 0.0
Drainage care 3.6 7.5 6.5 2.8 59 37/ 2.7 41 3.9 7.0 0.0
Restraint apply 0.5 1.4 04 0.0 3.2 2.0 0.8 0.9 04 0.1 0.0
Professional care 513 32.0 47.0 17.3 155 112 123 8.1 11.2 21.0 0.0
Total 1.51+1.44 1.16+1.24 097+1.11 0.75+0.87 0.69£1.10 0.54+0.94 0.34+0.71 0.36%0.79 0.46+0.90 0.53+£1.16 0.01£0.10
Ccv 95.4 106.9 114.4 116.0 159.4 174.1 208.8 219.4 195.7 218.9 1000.0
F (p) 316.22 (<.001) 633.63 (<.001) 129.99 (< .001)

*Other medication included only subcutaneous, intradermal and intramuscular injections, not oral medication; I & O=Input and output;
IV=Intravenous; CV=Coefficient of variance.
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Table 4. Proportion for ADL Dependence of Inpatient Days by Nurse-to-Patient Ratio

(N=428,557)

Tertiary hospital General hospital Semi-hospital
% or M£SD % or M£SD % or M£SD
Variables
1:5 1:6 1.7 1.7 1:8 1:10 1:12 1:10 1:12 1:14 1:16
(n=8,842) (n=45,382) (n=1,902) (n=1,816) (n=88,631) (n=155469) (n=10,019) (n=22,146) (n=87,294) (n=6,573) (n=483)

Moving in bed 61.6 35.6 14.0 20.0 29.9 26.3 213 20.4 215 17.1 100.0

Partial 50.5 245 7.8 17.7 18.1 17.6 16.1 16.4 17.8 13.7 92.8

Full 11.1 11.1 6.3 2.3 11.8 8.7 5.2 4.0 3.7 33 7.2
Ambulating 71.9 52.1 489 325 47.9 52.7 54.1 341 40.1 53.3 67.3

Partial 55.8 37.2 394 285 31.1 37.8 420 28.9 33.9 36.1 67.3

Full 16.1 14.8 9.5 4.0 16.8 149 12.1 52 6.2 17.2 0.0
Feeding 745 40.2 20.0 20.4 353 46.6 35.0 35.7 349 48.1 100.0

Partial 66.0 30.2 155 184 25.2 39.7 30.6 33.6 29.0 442 100.0

Full 85 10.0 46 1.9 10.1 6.9 44 2.1 5.9 3.9 0.0
Toileting 55.7 36.0 214 13.0 35.1 284 333 8.1 13.6 38.0 28.2

Partial 43.6 19.9 13.0 9.8 17.0 143 21.6 3.9 9.8 20.1 19.7

Full 12.0 16.1 8.4 3.2 18.1 14.1 11.8 42 3.8 17.8 8.5
Total 3.11£2.07 2.16+2.55 1.33£2.00 0.97+£1.70 2.05+2.64 1.99+231 1.77£210 1.14+1.67 1.30%£1.76 1.99+2.22 3.11£1.10
CV 66.6 118.1 150.4 175.3 128.8 116.1 118.6 146.5 135.4 111.6 354
F (p) 702.37 (<.001) 152.13 (<.001) 562.10 (<.001)

ADL=Activities of daily living; CV=Coefficient of variance.
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