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Table 1. Methodology and Categories of Nurse Staffing Level

Measurement Instruments

Measu Author
Scale Formula/Item
rement (Year)
, Patients o, o NHIS(2021)
Nurses
Nurse to Count | Aken e 4ATD)
patient ratio How many patients were on
. ) Miigh & 4d
the ward during last shift?
@vn
NHPPD Count Proa’uct?ve Nrsing Hours GD e ddI)
Patient Days X 24 Gu&Byle13)
Likert Enough staff to handle the
. e . ) Gerolanmo(2000)
(5point)  workload this shift
Likert Enough nurses to provide (ho et al.(017)
(4point)  sufficient quality nursing care (ho et al.(0)
Likert Evaluate the adequacy of staffing  Mark et al.
_ (5point) on your unit (2002)
Single ) .
) My patient care assignment was
t ) ) C .
fem Likert appropriate considering both the Choi&Miller
(6point) number of patients and the care (2018)
they required
) Are the demands on current
Dichoto o
resources significantly greater than Reeder(2003)
mous
your available resources?
P 1.Adequate to give quality patient
S care
A 2.Positively affects job satisfaction
PSA Likert 3.Adequate for safe patient &
ike . uate for safe patient care
) ) . Schmalenberg
scale (4point)  4Inadequate even if all budgeted 005)
position are filled
5Adequacy varies with/affected by
type of delivery system
~ 10 - :"x:r..1|



6.Cohesiveness and teamwork
promote adequacy

1.We have enough staff to handle the
workload
2.5taff in this unit work longer hours
HSOPS Likert than 1s best for patient care Sara & Nieva
scale (5point) 3 We use nore agency staff than is (2004)
best for patient care
AWe work in ‘crisis mode’ trying to
do too much, too quickly

1Enough registered murses on staff to Brnetare e d
provide quality patient care @
2Fnough staff to get the work done ™ Zadr e 41D

PES- Likert
NWI  (4point)

Note. NHPPD=nursing hours per patient day; PSA=perception of staffing
adequacy; HSPOP=hospital survey on patient safety culture;

PES-NWI=practice environment scale of the nursing work index

7 . -
- 11 - A =1
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AL QlEm AL 1EAY] ZEAZE, AFEuE(De Groot et al,
1998; Aiken et al, 2002; Al Sabei et al., 2020; Rae et al., 2021), ©] &
9l %(De Groot et al., 1998; Burmeister et al., 2019; Sasso et al., 2019;
Al Sabei et al.,, 2020; Assaye et al., 2021; Rae et al., 2021) 2% (Lu et
al., 2015, Assaye et al, 2021) 59 FtSAF ¥ Ayt WS A
E Hol= AR oA wre Kt
A w2 e A= AL of Sl (P A A A e #HA
b oagsts B4k 19 F7HEel
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ARZE IAI B wi A=A A A (PSA) 3 TP AL
A% A3 FaA A AAAAL S FFAE Q1A
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2020). &F A NFAIE QAo R 2R AY 15A BE AHE %
AgE Aol A kel BEl I Hui A A A Edel AAdstta A s
A9 F3AFY] AERE e A S 178 Frhskar, o] ok WAt
AL 09v2 FasteE Ao YERETHChoi & Boyle, 2013). EgH 2
2hd T3 DFTAE FEROE FAS Aol A A Fujx| 7} A A A
Tt Azt FeAbe A9 AFAEH S HA TSl 2789 S
dte Aoz ZAFE At (Andolhe et al, 2015). LW FALE obd A<l
D ALE O R AFRkSe] Qs A AXAFTA BN E
FTHHA 2 JAEmMAFER AAS A G2 A &l AF
ERFSS opr|atal, ko] REg ks Abe} stH g FEE 7o 1%
A7 FEE = o] HEYFE A AR AR H o o gt
T3t AH(Cherry et al,, 2007). =Wl 43S AF oF 2000 S o=
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o frAbstAl WA o] AA A gt §Ed A AFETSI o
oo gdo] AX= Aow W (Cho et al, 2020), o] AAT
NAM = It A E Frkete Ao 2 B A HH(Cho et al, 2009).
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2021), S+ Duffield et al.,, 2011; Bae, 2021), +27F3(Cho et al., 2017;
Hammad et al., 2021), F¥¢F2 7 (Duffield et al., 2011), A}"&E (Aiken et
al., 2002; Kane et al., 2007, Jansson et al., 2019), # % (Kane et al.,
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Table 2. Nurse Staffing Grade in South Korea

(unit: persons)

Registered Nurse : bed(or patients)

Grade

General hospital/Hospital Tertiary hospital

Grade 1 Under 1:2.5 Under 1:2.0
Grade 2 1:25 - 1:3.0 1:2.0 - 1:25
Grade 3 1:3.0 - 1:35 1:25 - 1:3.0
Grade 4 1:35 - 1:4.0 1:3.0 - 1:35
Grade 5 1:4.0 - 1:45 1:35 - 1:4.0
Grade 6 1:45 - 1:6.0 Over 1:4.0
Grade 7 Over 1:6.0

Table 3. Staffing Standard of Integrated Nursing Care and

Services (INCS) (unit: persons)
Hospital Type RN : patient NA : patient WA : patient
_ 1:5 1:40
Tertiary 16 1:30
hospital 1:7 1:40
1:7 1:30 1:7
1:8 1 : 40 :
General ) L8
hospital 110 b= 110
D (Standard) 1:30 1:14
1:12 1:40 1:20
1:30 .
1:10 1:20
1:40
i 1:12 1:25
Hospital (Standard)
1:14 130
1:16 1:40

Note. RN=Registered nurse; NA=Nurse assistant; WA=Ward assistant;
The staffing level for the registered nurses and nurse assistants
refers to the number of patients per shift and the ward assistants
staffing level refers to the average number of patients per
employee.



Table 4. Comparison of Nurse Staffing Standard in South Korea

(unit: persons)

Nurse staffing grade policy INCS

Teatiary  General . .
Gr hospital  hospital ~ 1ioSPital - Tertiary General gy o

Bed Bed Pt Bed Pt |l hospital

9.8 113 120 113 120

12.3 136 144 124 144
158 168 146 168 0.0 7.0 1.0
181 192 169 192 - - -
23 216 191 216 70 12.0 16.0
2711 288 237 288
@) @B &R &Y
134 168 158 29

Mean 11.1 0.8 9.6 11.8
16.5 2.3

Ref: Kim et al.(2020)
Note. Gr=Grade; INCS=Integrated nursing care services; Pt=Patients
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+(De groot et al., 1998; Kalisch et al., 2010; Pineau et al., 2013; Hairr
et al, 2014), B =¥ ZHEA(Kalish et al, 2010), SAFZ=ZAZF
(Kunaviktikul et al., 2015), #z]#te] Zti4 7 AU (Chen et al., 2018)
5ol Adar el 2o = AH(Delobelle et al, 2011), A= &74=
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Al 3F olEH HA

A1 A MNA-FF FFAol&
(Person-environment fit theory)
(Person-environment fit theory)< 19354 Koffka

o] &
¥ A (Koffka, 1935), Lewin (1936)e] <3 7ld<e] =
o] /MA} Ao FsaeS Foto] 2 Eta 3 AT Lewin (1936)

= M 2_‘ﬁ%(b)s’% AN (p), 7 (e) Abo ]4 474]# b=f(p,e)et= o=
s )
°14 A
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Ahel 3} 87 o]
e FRRE,
o4

Figure 1. Theoretical Predictive Model for Job Turnover in Nursing

(Beck, 1991)
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Fex et BEd AE=TUF EAS 2 Aol dsd Bk 3l
(Hinkle & Choi, 2009). L&t} & A= oln =34 A5E 7|8
A8k Ao ® Beck (1991)¢] AellA 7[&=d vpeh o] 7| 574
d g F ol ARG Aol rFow el 34 HAIAS U
g WeE AAste] £ AEsSit 2 ATollA e e AdHaes
NF - FEAR 2 AL ARRES ojF o ® TS AL B Aol
7] ol FEARE At AR R EEelgts T SAWHS AL
&t Zlo] Agsivta ddsiitt. wekAd - R e A s
e 7HE et AeER AL QAskE 1909 A8 Skt AA g
A5 ARt
SEzxE PG FAFE AEstE 2AE Chen et al. (2019)0 4] A&
& YHES /\}%5}93111} Chen et al (2019)01]/‘1 qat AR O gAbee

D:The numbers of patients cared by each nurse in the day shift

E:The numbers of patients cared by each nurse in the evening shift

N:The numbers of patients cared by each nurse in the night shift

Formula 1. Average Daily Patient Nurse ratio (ADPNR)

- 33 - "':r“‘E _k:i_ -I_-]i



HEAYEGAN 2YE 54 199 A4 o] AABRFE A
5 S Wi G9e AABASE 7 FE 4HPAFR Lhrol
&Sk 3 2EA 107 44 g ARSI 12 Zashe 48
Ag@AFRT AABAF} B2 s AP Wl 2707 A%
of whek Aelst e RAF FEk Askehis Ao Felsynt olF

o uhebi 5l o

hab Fob ool M AA 2 T oA O
o] ARutE g3 olr} o)A o) nxE JeFS mpobaledrh

Person level factor
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Employment type, Wage
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perception, Overtime hours) . .
Person-environment fit . .
(The ratio of actual staffing to _’ Job satisfaction

nurses' perceived adequate Turnover intention
staffing)

of beds, INCS staffing)

Hospital level factor
(Hospital type, Region, Bed
occupancy rate, The number

Figure 2. Conceptual Framework
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Original
participants
(n=3,761)

\4

Ist Data screening
(n=2,461)

>

Personal survey data exclusion
criteria
1) Not INCS (n=724)
2) Non acting nurse or non shift duty
(n=440)
3) Missing in dependentvariables (n=132)
)

(Intention to leave/job satisfaction)
4) Outlier value in staffing variables (n=4)

\ 4

Final participants
(n=2,312)

Institution level data exclusion
criteria

1) INCS pause status (n=58)

2) Rehabilitation ward (n=41)

3) Failing to link in NHIS institution
database (n=50)

Figure 3. Flowchart of Study Participants

- 38 - "':r“‘E _k:i_ -I_-]i



A
)
<
iz

A3 A ATETS

B oATA Abg

12020 “Za- S EAH A AMAR F

AFTA A T AT 7]

A9l

d

L
Z

)

A g

]

7

il

[
e

SRS HEolA 1de]

3

7}

2243

]

Atk A Aol A

= "X
2 HsA g7lel ol

3

= AL

]

ot (Mark et al., 2002).

S

u

el
0

e

2) T+ZAF HiX]

¢

X
B

el

ofmj st A o

s} Q14

B st

=
=

<
B

¢
o

2

g hnl A

&

X

7o

—_—

10

)

file)

]_

_39_
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Table 5. Description of Study Variables

Level Variables Item Scale Operational definition  Geneated
Gender Male/Female Binary 1:Male/0:Female
Age Count
Nurse experiece Total nurse career(year) Count
Unit experience INCS unit career(year) Count
Frpoymrent type Types of employment contract Binary 1: Full tl_me
0: Part time
. Likert 1: Very low/2: LQW
Warkload Perceived workload (1-5) 3 Moderate/4: High
5! Very high
1: Very unsatisfied
o _ _ _ Likert 2. Unsatisfied
Persorel Wage stisfacion  Perceived wage satisfaction (1-5) 3: Moderate
Level 4: Satisfied
5. Very Satisfied
Daly overtire Mean overtime work(unit:min) Count
Appropriate number of patient per Count
Nurses’ each nurse in day shift (A)
perceived Appropriate number of patient per Count
appropriate each nurse in evening shift (B)
nurse staffing  Appropriate number of patient per Count
level each nurse in night shift (C)
(PAS) Daily average appropriate patients Count D=1/((1/A+1/B+1/C)/3) o
per nurse (D)
Actual nurse Assigned number of patient per each Count
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nurse in day shift (E)
Assigned number of patient per each

: nurse in evening shift (F) Count
staffing level . .
(AS) Assigned number of patient per each Count
nurse in night shift (G)
Daily average assigned patients per oo ne =1 /((1/B+1/FH/GY3) o
nurse (H)
) The ratio of actual staffing level to B
AS/PAS ratio perceived appropriate staffing level (I) Count FH/D ©
Job stisfartion Evaluate your general job satisfaction 0-10
Overall turnover intention Binary 1: atb+c> 1/0: a+b+c=0 0
Turnover Intent to leave another hospital Binary 1:Yes/0:No
ntention Intent to leave another job Binary 1:Yes/0:No
Intent to leave I?ICS ward ; Binary 1:Yes/0:No
) Tertiary hospital/General hospital )
Hospital type Hospital Categorical
Bed occupancy  Institution bed occupancy rate in the Count
rate 2rd quarter of 2020(%)
Number of beds The total number of beds Count
Region The location of the institution Categorical
Irstitution .
lod oo sting ﬂiﬁi;ﬁffﬁng grade of the Categorical 1-7:Grade/3 Total INCS
INCS The maximum number of patients
staffing per nurse that assigned by NHIS Count
INGS staffing Assigned staffing level for INCS Categorical 1:Upper/2:Standard
category (Upper/Standard/Lower) g 3:-Lower
Foundation Public/Private hospital Binary 1:Private/0:Public
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Table 6. Descriptive Statistics of the Person-Level Variables

(N=2,312)
Category n or Mean % or SD
Gender
Male 84 3.6
Female 2,228 96.4
Age
mean 28.7 7.5
<29 1,634 70.7
30-39 517 22.4
40-49 133 5.7
=50 28 1.2
Total years of nursing experience
<1 325 14.1
1-<3 705 30.5
3-<5 471 20.4
5-<10 461 19.9
=10 350 15.1
Unit experience(year)
<1 688 29.8
1-<3 1,012 43.8
3-<5 396 17.1
=5 216 9.3
Wage satisfaction
Very dissatisfied 545 23.6
Dissatisfied 1,055 45.6
Moderate 645 27.9
Satisfied 66 2.9
Very satisfied 1 0.0
Workloadt
Very low 2 0.1
Low 7 0.3
Moderate 691 29.9
Heavy 1,314 56.9
Extremely heavy 297 12.8
Employment type
Part—-time 55 2.4
Full-time 2,257 97.6
Working hours per weekf 38.8 11.3
Overtime work(per day)t 34.6 34.7
None 300 13.0
<30min 1,246 53.9
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30min—<60min 630 27.3

> 60min 135 5.8
Turnover intention
Overall turnover intention

Yes 1,890 81.7

No 422 18.3
INCS turnover intention

Yes 893 38.6

No 1,419 61.4
Hospital turnover intention

Yes 1,518 65.7

No 794 34.3
Nurse job turnover intention

Yes 1,410 61.0

No 902 39.0
Job satisfaction(0-10) 5.3 1.8

Note. INCS=integrated nursing care

T n=2311 missing(n=1)
T n=2310 missing(n=2)
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Table 7. Descriptive Statistics of the Institution-Level Variables (N=106)

Institutional-level Person-level
(N=106) (N=2,312)
n % n %
Hospital type
Tertiary hospital 16 15.1 651 28.2
General hospital 60 56.6 1,412 61.0
Hospital 30 28.3 249 10.8
Nurse staff grade
Grade 1 44 415 1,205 52.1
Grade 2 31 29.2 626 27.1
Grade 3 11 10.4 155 6.7
Grade 4 2 1.9 7 0.3
Grade 5 5 47 51 2.2
Grade 6 4 3.8 39 1.7
Grade 7 4 3.8 17 0.7
Total INCS 5 47 212 9.2
INCS staffing category
Upper staffing 31 29.3 1,009 43.6
Standard staffing 72 67.9 1,286 55.6
Lower staffing 3 2.8 17 0.7
Foundation
Public 23 21.7 598 259
Private 83 78.3 1,714 74.1
Region
Seoul 20 18.9 478 20.7
6 metropolitan cities 39 36.8 960 415
Non—nretropolitan urban and rural area 47 443 874 37.8
Bed occupancy rate
Mean+SD 83.5 89 85.9 6.9
70% 6 5.7 63 2.7
70% - <80% 16 15.1 320 13.8
80%- <90% 61 575 1,263 54.6
>90% 23 21.7 666 28.8
Number of beds
50-99 14 13.2 99 4.3
100-199 17 16.0 268 11.6
200-299 27 25.5 359 155
300-499 21 19.8 514 22.2
500-699 11 104 459 19.9
700-999 11 104 416 18.0
>1,000 5 47 197 85

Note. INCS=Integrated nursing care service
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(2) +EAF O A3 1:60] 3
A5AE A ATl 1:6%) Z1de] A9 3

{r 5+
G AT 7798 (£259) 02 e o] 2R X%

A 3
t=1461, p<.001; ¥ =1050, p<.00l; =W ¢=1998, p<.001; =
t=7.29, p<.001).
Table 8. The Actual Number of Patients and Nurses’ Perceived Appropriate

Number of Patients Per Nurse by Designated INCS Nurse Staffing
Standard in Tertiary Hospitals (N=647)

Actual number of  Appropriate number of
Du patients per nurse patients per nurse

ty
Man SD B%A Mean SD %% (C

MO SD ¢ D

1:5(n=206)
A 62 26 58 65 49 08 48 50 13 23 804 <0017
D 60 26 56 63 48 08 47 49 12 23 721 <0017
E 590 26 56 63 48 08 47 49 11 23 713 <0017
N 65 29 61 69 50 11 49 52 15 24 893 <001
1:6(n=445)
A 77 25 75 80 50 20 57 61 1.8 27 1461 <0017
D 78 43 74 82 57 15 56 58 21 42 1050 <001
E 76 23 74 178 57 14 56 58 19 20 1998 <001™

N 78 22 76 81 62 45 58 67 16 46 729 <0017
Note. SD=standard deviation; MD=mean difference; A=daily average; D=day

duty; E=evening duty; N=night duty
wkp <001
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dsAse AgRAdse] Aol BAY A EPF(=331,
p=.005), S (=295, p=.011), =H(=3.11, p=.008), W (¢=3.39, p=.004)
wE Ao fol% Aol AT

Table 9. The Actual Number of Patients and Nurses’ Perceived Appropriate
Number of Patients Per Nurse by Designated INCS Nurse Staffing
Standard in General Hospitals

(N=1,412)
Actual number of Appropriate number
]t);;l patients per nurse of patients per nurse MD SD 7 o
M SD 9%B% CI M SD 9% CI
1:7(n=14)
A 92 09 87 98 63 10 58 69 29 14 330 .00
D 89 14 81 98 60 08 55 65 29 12 33 <001
E 91 14 83 99 60 08 55 65 31 11 33 <001
N 97 06 94 11 69 20 58 81 28 22 306 .0027
1:8(n=748)
A 112 56 18 116 80 36 77 83 32 39 2251 <001
D 110 57 15 114 78 40 75 80 32 39 2229 <001
E 110 57 16 114 78 36 75 80 32 41 2140 <001
N 118 58 113 122 85 38 82 88 33 48 208 <001
1:10(n=635)
A 167 87 160 174 16 67 111 121 51 54 2376 <0017
D 166 90 159 173 115 68 110 120 52 58 2237 <0017
E 168 89 161 175 115 68 110 121 52 59 2242 <001
N 167 88 160 173 118 70 113 124 48 55 2212 <001
1:12(n=15)
A 252 134 178 326 166 72 126 206 86 11 331 .005°
D 237 138 161 314 161 75 120 203 76 99 29 011
E 245 134 171 320 166 72 126 206 79 99 311  .008"
N 273 142 195 352 170 72 130 210 13 118 339 .004"

Note. M=Mean; SD=Standard deviation, MD=Mean Difference; A=Daily
average, D=day duty, E=evening duty; N=night duty

xp <0b, *xp <0I, *xxp <001
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Table 10. The Actual Number of Patients and Nurses’ Perceived Appropriate
Number of Patients Per Nurse by Designated INCS Nurse Staffing
Standard in Hospitals

(N=249)
Actual number of Appropriate number
patients per nurse of patients per nurse \Np SD ¢/Z D
Man SD 95% CI Mean SD 95% CI
1:10(n=41)
A 133 61 114 152 111 54 94 128 23 24 607 <o
D 132 62 113 151 113 57 95 131 19 21 59 <001
E 134 61 115 153 110 52 94 127 24 26 575 <001
N 134 61 115 153 109 53 93 126 25 26 600 <001
1:12(n=206)
A 198 102 184 212 137 83 126 149 60 65 1342 <001
D 192 105 177 206 134 82 123 146 57 63 1295 <001
E 195 107 181 21.0 138 95 125 151 57 87 952 <001
N 206 102 192 220 140 84 129 152 66 64 148 <001
1:14(n=2)
A 213 80 507 933 107 38 232 445 107 118 134 180
D 195 106 758 1148 90 14 37 217 105 120 134 180
E 210 85 552 972 115 49 330 5.0 95 134 100 317
N 235 49 210 630 115 49 330 5.0 120 99 134 .180

Note. SD=standard deviation; MD=mean difference; A=daily average; D=day
duty; E=evening duty; N=night duty

wkp <001
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Table 11. The AS/PAS Ratio by Personal and Institutional Characteristics

(N=2,312)
n Mean SD Min Max y’oaZ D

Total 2,312 145 059 027 10.00

Gender' 2.52 012"
Male 84 151 043 1.00 3.10

Female 2,228 144 060 030 100
Age’ 4.46 216
<29 1,634 143 056 037 10.00

30-39 517 148 066 027 860

40-49 133 153 069 071 533

>50 28 152 072 073 429
Total years of nursing experience® 17.62 002"
<1 325 146 076 062 10.00

1-<3 705 140 048 056 555

3-<5 471 150 062 070 692

5-<10 461 145 048 037 5.33

>10 350 146 070 027 860
Wage satisfaction® 132.17 <001
Very dissatisfied 545 158 062 060 711

Dissatisfied 1,055 144 058 027 1.00

Moderate 645 136 058 070 860

Satisfied 66 1.18 027 071 219

Very satisfied 1 2.50 00 250 250
Workload™ 415.03 <.001™
Very low 2 150 071 1.00 2.00

Low 7 124 036 1.00 200

Moderate 691 121 032 037 350

Heavy 1,314 149 055 027 711

Extremely heavy 297 1.80 093 067 10.00
Employment type -3.00 003"
Full-time 2,257 145 059 027 10.00

Part-time 55 136 061 073 4.07
Hospital type® 48.30 <001
Hospital 249 152 064 037 533

General hospital 1,412 149 064 060 10.00

Tertiary hospital 651 133 044 027 6.07
Foundation® 0.86 392
Public 598 146 059 083 860

Private 1,714 144 059 027 10.00
Region® 22.96 <001
Seoul 478 134 043 027 6.07

- 68 - A = TH



6 metropolitan cities 960 145 064 056 10.00
Nonmetopdlitn wba g7, 150 061 037 860
Bed occupancy rate’ 14.27 .003™
{7T0% 63 1.34 039 0.83 3.00
70%- <80% 320 149 058 0.73 711
80%—- <90% 1,263 144 062 037 8.60
>90% 666 144 056 0.27 10.00
Number of beds® 81.81 <001
50-99 99 1.37 037 0.37 2.50
100-199 268 158 075 0.80 555
200-299 359 159 072 0.73 6.92
300-499 514 147 064 060 10.00
500-699 459 143 053 0.80 8.60
700-999 416 134 044 027 6.07
=>1,000 197 1.25 033 0.90 3.00
Overtime work(per day)" 96.99 <001
None 300 1.30 045 045 5.00
<30min 1,246 142 055 0.27 6.92
30min—- <60min 630 153 063 056 8.60
> 60min 135 162 087 083 10.00
INCS staffing® 5.73 057
Upper staffing 1,009 140 054 067 10.00
Standard staffing 1,286 148 063 027 711
Lower staffing 17 165 085 1.00 4.08

Note. SD=standard deviation; INCS=integrated nursing care service

T missing = 1

¥ Wilcoxon ranksum test

§ Kruskal-Wallis test

xp <0, *xp <0, #=xxp <001
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Table 12. INCS Nurses’ Job Satisfaction by Personal and Institutional

Characteristics
(N=2,312)
n Mean SD Min Mex X'aF D
tap

Total 2,312 54 18 1 10
Gender” 174 082
Male 84 57 18 1 10

Female 2,228 54 18 1 10
Age? 12.03  <.001"*
<29(a) 1,634 53 18 1 10

30-39(b) 517 56 1.7 1 10 b.cd>a,
40-49(c) 133 58 1.8 1 9 d>b
>50(d) 28 66 15 3 9
Total years of nursing experience® 949 <001
<I(a) 325 55 1.7 1 10 e>h,c,d
1-<3(b) 705 52 1.7 1 9

3-<5(c) 471 52 18 1 9

5-<10(d) 461 53 18 1 9

>10(e) 350 58 1.7 1 10
Wage satisfaction’ 253.97  <.001™
Very dissatisfied 545 44 19 1 9

Dissatisfied 1,055 54 16 1 10

Moderate 645 6.0 15 2 10

Satisfied 66 68 16 3 10

Very satisfied 1 7.0 7 7
Workload' 42617  <.001"
Very low 2 45 0.7 4 5

Low 7 66 1.8 5 9

Moderate 691 64 15 1 10

Heavy 1,314 52 16 1 10

Extremely heavy 297 39 18 1 10
Employment type* 174 083
Full-time 2,257 54 18 1 10

Part-time 55 58 1.7 2 10
Hospital type® 11.76  <.001
Hospital(a) 249 56 1.8 1 9

General(b) 1,412 52 1.7 1 10 a,c>b
Tertiary(c) 651 56 1.8 1 10
Foundationt 473 <001
Public 598 57 1.7 1 10

Private 1,714 53 18 1 10

T 5 1
- 72 - — |



Region® 1641  <.001***
Seoul(a) 478 58 19 1 10
6 metropolitan cities(b) 960 52 1.8 1 10
. a>b,c
Do metropolitan urban - g74 53 17 110
Bed occupancy ratet 14.06  <.001™
70% (a) 63 65 18 3 9
70%- <80% (b) 320 50 17 1 9 a>bed
80%~— <90% (c) 1,263 54 1.7 1 10 c>b
>90% (d) 666 53 1.8 1 9
Number of beds® 6364  <.001"
50-99 99 59 20 1 9
100-199 268 54 1.7 1 10
200-299 359 50 1.7 1 10
300-499 514 52 18 1 10
500-699 459 54 16 1 10
700-999 416 53 1.8 1 9
>1,000 197 62 19 1 10
Overtime work(per day)" 3565  <.001™*
None(a) 300 59 18 1 10
< 30min(b) 1,246 56 1.7 1 10
30min-<60min(c) 630 49 17 1 9 ab>cd
> 60min(d) 135 46 18 1 8
INCS staffing category’ 3.17 042
Upper staffing 1,009 55 18 1 10
Standard staffing 1,286 53 1.7 1 10
Lower staffing 17 48 1.8 1 8
AS/PAS ratio -282  <.001*

Note. SD=standard deviation, INCS=integrated nursing care service,

AS=actual nurse staffing level, PAS=perceived appropriate nurse

staffing level
missing = 1
independent t-test
one-way ANOVA(F-test)
T Kruskal-Wallis test
*p <05, “p <01, ™p <001

+
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Table 13. Frequency Table of Nurses’ Turnover Intention Types

(N=2,312)
INCS turnover Hospital turnover Nurse job n(%)
intention intention turnover intention o
Yes Yes Yes 594(25.7%)
Yes Yes No 161(7.0%)
Yes No Yes 63(2.7%)
Yes No No 75(3.2%)
No Yes Yes 519(22.4%)
No Yes No 244(1.6%)
No No Yes 234(1.1%)
No No No 422(18.3%)
Total 2,312(100.0%)
Table 14. Cross Table by Nurses’ Turnover Intention Types
(N=2,312)
INCS turnover Nurse job turnover
intention intention
Yes No Yes No
intention No  138(6.0% 656(28.3%)  297(12.8%)  497(21.5%)

Nurse job Yes 657(284%) 753(32.6%)
turnover intention No  236(1.2%) 666(28.8%)

Note. INCS=integrated nursing care service
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Table 15. Overall Turnover Intention by Personal and Institutional Characteristics

(N=2,312)
Overall turnover intention
Category Yes No . o)
n (%) n %
Total 1,890 (81.7) 422 (18.3)
Gender 1.11 291
Male 65 (77.4) 19 (22.6)
Female 1,825 (81.9) 403 (18.1)
Age 57.37 <.001"
<29 1,377 (84.3) 257  (15.7)
30-39 414 (80.1) 103 (19.9)
40-49 86 (64.7) 47 (35.3)
=50 13 (46.4) 15 (53.6)
Total years of nursing experience 103.21 <.001™
<1 225 (69.2) 100 (30.8)
1-<3 624 (88.5) 81 (11.5)
3-<5 407 (86.4) 64 (13.6)
5-<10 392 (85.0) 69 (15.0)
>10 242 (69.1) 108 (18.3)
Wage satisfaction’ <.001"
Very dissatisfied 511 (93.8) 34 (6.2
Dissatisfied 894 (84.7) 161 (15.3)
Moderate 442 (68.5) 203  (31.5)
Satisfied 42 (63.6) 24 (36.4)
Very satisfied 1 (100.0) 0 (0.0
Workloadt <001
Very low 1 (50.0) 1 (50.0)
Low 3 (429 4 (57.1)
Moderate 471  (68.2) 220  (31.8)
Heavy 1,140 (86.7) 174  (13.2)
Extremely heavy 275 (92.6) 22 (74)
Employment type 31.80 <.001"
Part—-time 29  (52.7) 26 (47.3)
Full-time 1,361 (82.4) 396 (17.6)
Hospital type 3.90 142
Hospital 200 (80.3) 49 (19.7)
General hospital 1,172 (83.0) 240 (17.0)
Tertiary hospital 518 (79.6) 133 (20.4)
Foundation 4.29 038"
Public 472 (78.9) 126 (21.1)
Private 1,418 (82.7) 296 (17.3)
- 79 - - 2-tl



Region 7.67 022"
Seoul 380 (79.5) 98 (20.5)
6 metropolitan cities 810 (84.4) 150 (15.6)
Non-metropolitan urban
i i e 700 (80.1) 174 (19.9)
Bed occupancy rate 19.92 <001
<70% 42 (66.7) 21 (33.3)
70%-<80% 272 (85.0) 48  (15.0)
80%—-<90% 1,009 (79.9) 254 (20.1)
>90% 567 (85.1) 99 (14.9)
Number of beds 20.85 002
50-99 74 (74.7) 25 (25.3)
100-199 219  (81.7) 49 (18.3)
200-299 307 (855) 52 (145)
300-499 431 (83.3) &3 (16.2)
500-699 373 (81.3) &6 (18.7)
700-999 344 (82.7) 72 (17.3)
=>1,000 142 (72.1) 55 (27.9)
Overtime work(per day)’ 53.78 <001
None 224 (74.7) 76 (25.3)
<30min 978 (785) 268 (21.5)
30min—-<60min 564 (89.5) 66 (10.5)
> 60min 124  (91.8) 11 (8.2)
INCS staffing category’ 281
Upper staffing 839 (83.2) 170 (16.9)
Standard staffing 1,037 (80.6) 249  (19.4)
Lower staffing 14 (82.3) 3 (17.7)

Note. INCS=integrated nursing care service

missing = 1
Fisher's exact test

“p <05, “p <01, ™p <001
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Table 16. INCS Ward Turnover Intention by Personal and Institutional

Characteristics
(N=2,312)
INCS ward turnover
intention
Category Yes e D
n (%) n (%)
Total 893 (386) 1,419 (61.4)
Gender 4.65 031"
Male 23 (27.4) 61 (72.6)
Female 870 (39.1) 1358 (60.9)
Age 8.25 0417
<29 611 (374) 1,023 (62.6)
30-39 226 (43.7) 291 (56.3)
40-49 48  (36.1) 85 (63.9)
>50 8 (28.6) 20 (71.4)
Total years of nursing experience 5.29 <.001"
<1 73 (225) 252 (775)
1-<3 285 (40.4) 420 (59.6)
3-<5 195  (414) 276 (58.6)
5-<10 213 (46.2) 248 (53.8)
>10 127  (36.3) 223 (63.7)
Wage satisfaction® <.001"
Very dissatisfied 273 (50.1) 272 (49.9)
Dissatisfied 419  (39.7) 636 (60.3)
Moderate 179  (27.8) 466 (72.3)
Satisfied 22 (33.3) 44 (66.7)
Very satisfied 0 (0.0) 1 (1000)
Workload' <001
Very low 1 (50.0) 1 (50.0)
Low 2 (28.6) 5 (71.4)
Moderate 159  (23.0) 532  (77.0)
Heavy 575  (43.8) 739 (56.2)
Extremely heavy 156  (52.5) 141  (475)
Employment type 9.93 002"
Part-time 10  (18.2) 45 (81.8)
Full-time &3 (39.1) 1,374 (60.9)
Hospital type 27.38 <.001"
Hospital 110  (44.2) 139 (55.8)
General hospital 586  (41.5) 826 (58.5)
Tertiary hospital 197  (30.3) 454 (69.7)
Foundation 27.72 <001
Public 177 (29.6) 421 (70.4)
-84 - ] &)



Private 716 (41.7) 998 (58.2)
Region 44.94 <.001"
Seoul 154  (32.2) 324 (67.8)
6 metropolitan cities 448  (46.7) 512 (53.3)
Non-mretropdlitan urban
and el area 291  (33.3) 583 (66.7)
Bed occupancy rate 2.60 458
<70% 23 (36.5) 40 (63.5)
70%6-<80% 127 (39.7) 193 (60.3)
80%6-<90% 471 (37.3) 792 (62.7)
>90% 272 (40.8) 394 (59.2)
Number of beds 84.49 <.001"
50-99 41  (41.4) 58 (58.6)
100-199 132 (49.2) 136 (50.8)
200-299 177 (49.3) 182 (50.7)
300-499 229  (44.6) 285 (50.4)
500-699 131  (285) 328 (71.5)
700-999 139  (334) 277 (66.6)
>1,000 44 (22.3) 153 (77.7)
Overtime work(per day)" 15.81 001
None 115 (38.3) 185 (61.7)
< 30min 440  (35.3) 806 (64.7)
30min-<60min 277 (44.0) 353 (56.0)
> 60min 61 (45.2) 74 (54.8)
INCS staffing category 2.21 331
Upper staffing 374 (37.1) 635 (62.9)
Standard staffing 511  (39.7) R (60.3)
Lower staffing 8 (47.1) 9 (529)

Note. INCS=integrated nursing care service

missing = 1
Fisher's exact test
*p <05, “p <01, ™p <001
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Table 17. Hospital Turnover Intention by Personal and Institutional Characteristics

(N=2,312)
Hospital turnover intention
Category Yes No N o)
n (%) n (%)
Total 16518 (65.7) 794 (34.3)
Gender 0.25 614
Male 53  (63.1) 31 (369
Female 1,465 (65.8) 763  (34.3)
Age 45.82 <.001"
<29 1,135 (64.5) 499  (30.5)
30-39 307 (59.4) 210  (40.6)
40-49 66 (49.6) 67 (50.4)
>50 10 (35.7) 18  (64.3)
Total years of nursing experience 94.37 <.001™
<1 179 (55.1) 146 (44.9)
1-<3 509 (72.2) 196 (27.8)
3-<5 340 (72.2) 131  (27.8)
5-<10 324 (70.3) 137 (29.7)
>10 166 (47.4) 184  (52.6)
Wage satisfaction® <001
Very dissatisfied 467 (86.7) 78  (14.3)
Dissatisfied 726 (68.8) 329  (31.2)
Moderate 298  (46.2) 347  (53.8)
Satisfied 26 (39.4) 40  (60.6)
Very satisfied 1 1000 0 (0.0
Workload# <001
Very low 1 (50.0) 1 (50.0)
Low 1 (14.3) 6 (857
Moderate 323 (46.7) 368 (53.3)
Heavy 942  (71.7) 372 (28.3)
Extremely heavy 251  (84.5) 46 (155)
Employment type 27.10 <001
Part-time 18 (32.7) 37 (67.3)
Full-time 1,500 (66.5) 757 (33.5)
Hospital type 52.81 <001
Hospital 171  (68.7) 78 (31.3)
General hospital 994 (70.4) 418  (29.6)
Tertiary hospital 353 (54.2) 298 (45.8)
Foundation 4991 <.001"
Public 322 (53.8) 276 (46.2)
Private 1,196 (69.8) 518  (30.2)
-89 - A 2-)



Region 42.16 <.001™
Seoul 263 (55.0) 215  (45.0)
6 metropolitan cities 692 (72.1) 268  (27.9)
Non-metropolitan urban
il el ooen 563 (64.4) 311 (35.6)
Bed occupancy rate .24 0417
70% 38 (60.3) 25 (397
70%- <80% 232 (72.5) 8 (275
80%— <90% 818 (64.8) 445 (35.2)
>90% 430 (64.6) 236 (35.4)
Number of beds 171.34 <.001"
50-99 64 (64.7) 35 (364
100-199 187 (69.8) 81 (30.2)
200-299 266 (74.1) 93 (259
300-499 34 (72.8) 140 (27.2)
500-699 296 (64.5) 163 (35.5)
700-999 282 (67.8) 134 (32.2)
>1,000 49 (24.9) 148  (75.1)
Overtime work(per day)’ 57.93 <001
None 178  (59.3) 122 (40.7)
<30min 756 (60.7) 490 (39.3)
30min- <60min 479  (76.0) 151 (24.0)
> 60min 105 (77.8) 30 (22.2)
INCS staffing category®
Upper staffing 663 (65.7) 346 (34.3) 637
Standard staffing 842 (65.5) 444 (34.5)
Lower staffing 13 (76.5) 4 (23.5)
Note. INCS=integrated nursing care service
missing = 1
Fisher’s exact test
p <05, “p <01, “p <001
:
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Table 18. Nurse Job Turnover Intention by Personal and Institutional

Characteristics
(N=2,312)
Nurse job turnover
mntention
Category Yes No X p
n (%) n %
Total 1,410 (61.0) 902 (39.0)
Gender 0.26 612
Male 49 (58.3) 35 (41.7)
Female 1,361 (61.1) 867 (38.9)
Age 41.14 <.001™
<29 1,049 (64.2) 585  (35.8)
30-39 297 (575) 220 (42)5)
40-49 55 (41.4) 78  (58.6)
>50 9 (32.1) 19 (67.9)
Total years of nursing experience 64.35 <.001™
<1 170 (52.3) 155 (47.7)
1-<3 483 (68.5) 222 (31.5)
3-<5 312 (66.2) 159  (33.8)
5-<10 283 (61.4) 178  (38.6)
>10 162 (46.3) 188  (53.7)
Wage satisfaction’ <.001"
Very dissatisfied 406 (74.5) 139  (25.5)
Dissatisfied 657 (62.3) 398 (37.7)
Moderate 320 (49.6) 325 (50.4)
Satisfied 27 (40.9) 39  (59.1)
Very satisfied 0 (0.0 1 (100.0)
Workload™ <.001"
Very low 1 (50.0) 1 (50.0)
Low 2 (286) 5 (71.4)
Moderate 348 (50.4) 343 (49.6)
Heavy 851 (64.8) 463  (35.2)
Extremely heavy 208  (70.0) 89  (30.0)
Employment type 12.31 <.001"
Part—time 21 (38.2) 34 (61.8)
Full-time 1,389 (61.5) 868  (38.5)
Hospital type 9.39 009"
Hospital 141 (56.6) 108  (43.4)
General hospital 841 (59.6) 571  (40.4)
Tertiary hospital 428  (65.7) 223 (34.3)
Foundation 2.33 126
- 93 - ] 2- )



Public 349 (584) 249  (41.6)
Private 1061  (61.9) 653  (38.1)
Region 3.27 195
Seoul 306 (64.0) 172 (36.0)
6 metropolitan cities 588 (61.3) 372 (38.7)
Non-mretropolitan urban
e e 516 (59.0) 358  (41.0)
Bed occupancy rate 9.62 0227
<70% 29  (46.0) 34 (54.0)
70%-<80% 203  (63.4) 117  (36.6)
80%—-<90% 754 (59.7) 509  (40.3)
>90% 424 (63.7) 242 (36.3)
Number of beds 17.22 .009"
50-99 48 (485) 51 (51.5)
100-199 159  (59.3) 109  (40.7)
200-299 214 (59.6) 145  (40.4)
300-499 307  (59.7) 207  (40.3)
500-699 272 (59.3) 187  (40.7)
700-999 281  (67.5) 135  (32.5)
>1,000 129 (655) 68  (34.5)
Overtime work(per day)’ 32.54 <001
None 157  (52.3) 143 (47.7)
< 30min 727  (58.3) 519  (41.7)
30min - < 60min 434 (68.9) 196 (31.1)
> 60min 92 (68.1) 43 (31.9)
INCS staffing category .94 011"
Upper staffing 648 (64.2) 361  (35.8)
Standard staffing 750 (58.3) 536 (41.7)
Lower staffing 12 (70.6) 5 (294)

Note. INCS=integrated nursing care service

missing = 1
Fisher's exact test
p <05, “p <01, “p <001
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Table 19. Point-biserial Correlation Test between Turnover Intention
and The Ratio of Actual Nurse Staffing Level (AS) to
Nurses’ Perceived Appropriate Nurse Staffing Level (PAS)

Category of turnover intention AS/PAS ratio
Overall turnover intention 158(<.0017)
INCS ward turnover intention 152(<.0017)
Hospital turnover intention 181(<.001%)
Nurse job turnover intention 102(<.0017)

Note. INCS=integrated nursing care service; AS=actual nurse staffing
level, PAS=perceived appropriate nurse staffing level
“p <.001
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Table 20. Factors Related to AS/PAS Ratio

(N=2,132)
Category AS/PAS ratio
Coefficient robust SE t D
Gender (ref.Male)

Female -0.114 0.033 -348 .001™
Age 0.002 0.002 1.11 .265
Total years of nursing experience(ref. <1)

1-<3 -0.001 0.019 -0.05 .956

3-<5 0.036 0.021 1.71 .088

5-<10 0.042 0.022 1.88 .060

>10 0.030 0.030 1.00 318
Wage satisfaction -0.048 0.008 -6.00 <001
Workload 0.139 0.011 1259 <.001"
Employment type(ref.Part-time)

Full-time 0.099 0.040 2.45 .014"
Hospital type(ref.hospital)

General hospital -0.049 0.022 -2.29 .022"

Tertiary hospital -0.095 0.023 -4.17 <.001™
Establishment(ref.Public)

Private -0.022 0.016 -1.38 167
Region(ref.Seoul)

6 metropolitan cities 0.026 0.015 1.71 .087

Non-metropolitan urban

and rural all)‘(e)a 0.014 0.018 0.77 442
Overtime work(per day)(ref.None)

<30min 0.042 0.018 2.31 .021*

30min- <60min 0.072 0.022 3.33 .001™

> 60min 0.097 0.031 3.19 .001*
INCS staffing category(ref.Upper staffing)

Standard staffing 0.018 0.014 1.29 198

Lower staffing -0.070 0.069 -1.02 310
Intercept 0.848 0.085  10.02 <.001"

Note. F(p) = 27.45(<.001), R-squared =.186
AS=actual nurse staffing level;, PAS=perceived appropriate nurse
staffing level, SE=standard error; INCS=integrated nursing care service
“p <05, “p <01, ™p <001
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Table 21. Factors Related to INCS Nurses’ Job Satisfaction

(N=2,132)

Job satisfaction

Category OLS 2SLS
Coef. SE t D Coef. SE t D
AS/PAS ratio -061 013 -468 <™ -315 2@ -113 260
Gender(ref.Male) -044 021 -212 04 -0.70 038 -182 .068
Age(ref.<29)
30-39 0.25 0.11 233 00" 026 011 238 018
40-49 0.20 0.19 1.04 301 023 019 122 22
> 50 0.66 0.35 1.87 061 098 039 250 .012°
Total years of nursing experience(ref. <1)
1-<3 -0.19 011 -176 .09 -0.18 010 -176 078
3-<5 -0.05 012 -040 6 0.03 017 017 88
5-<10 -0.18 0.13 -140 .163 -0.10 018 -058 580
>10 0.08 0.16 050 614 017 019 092 .3FH7
Wage satisfaction 042 005 899 <oI™ 033 014 230 .021°
Workload -0.85 007 -129 <O -048 039 -122 223
Employment type(ref.Part-time)
Full-time 0.07 0.22 033 7142 049 03 139 .16
Hospital type(ref. Hospital)
General hospital -0.16 012 -140 .163 -024 018 -136 1hH
Tertiary hospital -0.06 012 -049 621 -0.20 029 -068 497
Establishment(ref. Public)
Private -0.34 009 -357 <O -039 011 -364 <O
Region(ref. Seoul)
6 metropolitan cities -027 009 -294 003 -019 012 -168 .0R
Nometrowlin 923 011 211 8 019 0l -169 .00
Daily overtime(ref. None)
< 30min -0.05 010 -050 615 0.06 016 038 .15
30min—- <60min -021 012 -172 06 -0.06 04 -024 Q07
> 60min -0.28 018 -156 120 -0.09 032 -028 777
INCS staffing category (ref. Upper staffing)

Standard -0.06 0.08 -068 49 -0.02 010 -025 803
Lower 0.13 0.35 038 ™4 -040 041 -09% 3B
Intercept 963 044 2183 <01I™ 1152 253 456 <00™
F(p) 34.59(<.001) 36.98(<.001)

R* 268 272

Note. AS=Actual nurse staffing level, PAS=Perceived appropriate nurse staffing
level; OLS; ordinary least squares; 2SLS; 2 stage least squares;
Coef.=Coefficient; SE=standard error; INCS=Integrated nursing care

service

p <05, "p <01, "p <001
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Table 22. Factors Related to INCS Nurses’ Overall Turnover Intention

(N=2,132)
Overall turnover intention
Odds ratio SE 95% CI D

AS/PAS ratio 1.74 0.43 1.07 2.81 025"
Gender (ref.Male)

Female 1.27 0.39 0.69 2.33 435
Age(ref.<29)

30-39 1.07 0.22 0.71 1.61 755
40-49 0.63 0.19 0.35 1.15 130

> 50 0.40 0.19 0.15 1.04 .060
Total years of nursing experience(ref.>10)

<1 1.02 0.29 0.59 1.76 952
1-<3 2.93 0.78 1.73 495 <001
3-<5 2.14 0.60 1.23 3.71 007"
5-<10 1.99 0.46 1.26 3.14 .003™
Wage satisfaction 0.56 0.05 0.48 0.67 <.001™"
Workload 1.99 0.23 1.58 2.49 <.001™"
Employment type(ref.Part-time)

Full-time 2.20 0.78 1.10 441 025"
Hospital type(ref.Hospital)

General hospital 0.88 0.18 0.58 1.32 524
Tertiary hospital 0.91 0.21 0.59 1.42 638
Establishment(ref.Public)

Private 1.16 0.19 0.84 1.61 375
Region(ref.Seoul)

6 metropolitan cities 1.19 0.21 0.85 1.67 317
Non-metropolitan urban

and rural agza 0.85 0.17 0.58 1.25 413
Daily overtime(ref.None)

<30min 1.01 0.18 0.72 1.43 938
30min—- <60min 1.66 0.37 1.07 2.56 023"

> 60min 2.55 1.05 1.14 5.73 023"
INCS staffing standard(ref.Upper staffing)

Standard staffing 0.85 0.13 0.63 1.14 281
Lower staffing 0.48 0.34 0.12 1.91 299
Intercept 0.13 0.10 0.03 0.61 010

Note. Cl=confidence interval, AS=actual nurse staffing level; PAS=perceived
appropriate nurse staffing level; INCS=Integrated nursing care service

p <05, ¥p <01, "p <001
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Table 23. Factors Related to INCS Nurses’ Turnover Intention

(n=2,132)

Independent  pependent variable OR SE 9% CI p
INCS turnover intention 159 028 113 225 008"

ASEAS  Hospital tumover intention 145 029 098 213 060

*

Nurse job turnover intention 144 026 1.02 2.05 039

Note. after all personal and institutional variables were controlled.
OR=odds ratio; CI=confidence interval; AS=actual nurse staffing level,
PAS=perceived appropriate nurse staffing level; INCS=integrated
nursing care service

“p <05, “p <01
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Table 24. Sensitivity Analysis of the AS/PAS Ratio on Job Satisfaction

Job Satisfaction

OLS(ordinary least squares) 2SLS(2 stage least squares)
Coefficient SE t(p) Coefficient SE t(p)
S0 -0.24 007 -362(<00D)™ -0.75 317  -0.24(.813)
S1 -0.61 013 -463(<00D)” -3.15 279  -1.13(.260)
S2 -0.51 017 -2.92(.004)" -2.75 587  -0.47(.639)
S3 -0.34 021 -1.60(.109) -0.64 315  -0.20(.839)

Note. SE=Standard error
“p <01, Tp <001

Table 25. Sensitivity Analysis of the AS/PAS Ratio on Overall Turnover

Intention
Overall turnover intention
Odds ratio SE 95% Confidence interval D
S0 1.17 0.15 0.91 151 221
S1 1.74 0.43 1.07 2.81 025"
S2 2.54 0.84 1.33 4.84 005"
S3 2.44 1.00 1.09 5.43 030"

Note. AS=actual nurse staffing level, PAS=perceived appropriate nurse
staffing level; OLS=ordinary least squares; 2SL.S=2 stage least

. squares; SE=Standard error

p <05, Tp <01

Table 26. Sensitivity Analysis of the AS/PAS Ratio on INCS Ward Turnover

Intention
INCS turnover intention
Odds ratio SE 95% Confidence interval D
S0 1.23 0.11 1.05 1.46 013"
S1 1.59 0.28 1.13 2.25 .008™
S2 1.84 0.45 1.14 2.96 013"
S3 0.98 0.32 0.52 1.87 957

Note. AS=actual nurse staffing level, PAS=perceived appropriate nurse
staffing level, INCS=integrated nursing care service; OLS=ordinary

. least squares; 2SLS=2 stage least squares; SE=standard error

p <05, Tp <01
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Table 27. Sensitivity Analysis of the AS/PAS Ratio on Hospital Turnover

Intention
Hospital turnover intention
Odds ratio SE 95% Confidence interval D
S0 1.01 0.09 0.84 1.21 941
S1 1.45 0.29 0.98 2.13 .060
S2 1.53 0.41 0.91 2.57 110
S3 1.36 0.47 0.69 2.67 371

Note. AS=actual nurse staffing level, PAS=perceived appropriate nurse
staffing level; OLS=ordinary least squares; 2SLS=2 stage least
squares; SE=Standard error

Table 28. Sensitivity Analysis of the AS/PAS Ratio on Nurse Job Turnover

Intention
Nurse job turnover intention
Odds ratio SE 95% Confidence interval D
S0 1.15 0.10 0.97 1.36 110
S1 1.44 0.26 1.02 2.05 039"
S2 1.83 0.48 1.17 3.03 009"
S3 1.90 0.61 1.02 3.55 045"

Note. AS=actual nurse staffing level, PAS=perceived appropriate nurse
staffing level; OLS=ordinary least squares; 2SL.S=2 stage least

. squares; SE=Standard error

p <05, Tp <01
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5% 3 F7RA
Job satisfaction(OLS)t Overall turnover intention
Coef SE t p OR SE 95% CI p

Inappropriate staffing(AS/PAS>1) -0.13 0.09 1.56 119 171 0.25 1.29 2.27 <.001
Female(ref.Male) -0.38 0.21 -1.85 064 1.30 0.40 0.71 2.38 402
Age(ref.<29)

30-39 0.24 0.11 2.23 026 1.09 0.23 0.72 1.64 694
40-49 0.18 0.19 0.92 368 0.68 0.21 0.37 1.23 200

> 50 0.64 0.37 1.73 083 0.42 0.20 0.16 1.09 075
Total years of nursing experience(ref.>10)

1-<3 -0.08 0.17 -0.46 646 1.09 0.31 0.63 1.90 7760
3-<56 -0.26 0.15 -1.75 080 311 0.84 1.83 5.27 <.001
5-<10 -0.13 0.16 -0.85 397 218 0.61 1.25 3.78 006

>10 -0.27 0.13 -2.07 038 2.08 0.49 1.31 3.29 002
Wage satisfaction 0.44 0.05 9.49 <.001 0.56 0.05 0.48 0.67 <.001
Workload -0.91 0.06 -14.09 <.001 1.95 0.22 156 2.44 <.001
Full-time(ref.part-time) 0.03 0.23 0.13 8% 2.19 0.77 1.10 4.36 026
Hosptial type(ref.Hospital)

General hosptial -0.14 0.12 -1.16 245 0.86 0.18 057 1.29 474
Tertiary hospital -0.02 012 -0.13 900 092 0.21 059 1.42 697
Private hopsital(ref.public) -0.33 0.09 -3.46 .001 117 0.20 0.4 1.62 358
Regions(ref. Seoul)

6 metropolitan cities -0.29 0.09 -3.12 .002 1.23 0.21 0.88 1.74 226

Non-metropolitan cities and rural area -0.24 0.11 -2.22 026 0.88 0.17 0.60 1.28 501
Daily overtime(ref.None)

< 30min -0.0b 0.11 -0.51 613 094 0.17 0.67 1.34 47
30min-<60min -0.22 012 -1.82 068 156 0.35 1.01 2.42 047
> 60min -0.31 0.18 -1.69 091 2.35 097 1.05 5.29 038
INCS staffing category(ref.Upper staffing)

Standard staffing -0.06 0.08 -0.71 A75 0.82 013 0.61 1.11 204
Lower staffing 0.18 0.36 0.50 618 0.46 0.32 012 1.82 269
Intercept 9.05 047 19.10 <.001 0.19 0.14 0.04 0.84 028

Note. TF(p)=32.22(<.001), Adj R?>=.26
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(n=2,132)
INCS ward turnover intention
Odds ratio SE 95% CI s}

AS/PAS ratio 1.59 0.28 1.13 2.25 .008
Gender (ref.Male)

Female 1.86 0.52 1.07 3.22 .028
Age(ref.<29)

30-39 1.41 0.22 1.04 191 .027
40-49 1.33 0.36 0.78 2.28 297
= 50 1.09 0.53 0.42 2.83 .864
Total years of nursing experience(ref. =10)
<1 0.68 0.17 0.42 1.10 116
1-<3 1.41 0.30 0.93 2.14 110
3-<5 1.37 0.31 0.89 2.12 153
5-<10 1.64 0.31 1.13 2.39 .010
Wage satisfaction 0.79 0.05 0.69 0.89 <.001
Workload 1.64 0.15 1.38 1.96 <.001
Employment type(ref.Part-time)

Full-time 1.49 0.63 0.65 3.42 342
Hospital type(ref.Hospital)

General hospital 0.88 0.15 0.64 1.22 457
Tertiary hospital 0.52 0.09 0.36 0.74 <.001
Establishment(ref.Public)

Private 1.16 0.16 0.88 151 288
Region(ref.Seoul)

6 metropolitan cities 1.74 0.23 1.34 2.26 <.001

Norr metropolitan urban 0.85 013 063 115 28
Daily overtime(ref.None)

<30min 0.84 0.13 0.63 1.13 252
30min-<60min 1.01 0.17 0.72 1.40 972
> 60min 0.97 0.24 0.60 1.58 .900
INCS staffing category(ref.Upper staffing)

Standard staffing 1.20 0.14 0.96 151 108
Lower staffing 1.03 0.60 0.33 3.22 959
Intercept 0.02 0.01 0.01 0.08 <.001

Note. SE=standard error; Cl=confidence interval, AS=actual nurse
staffing level; PAS=perceived appropriate nurse staffing level
xp <05, #xp <01, **xxp <.001

- 158 -



225 gy oJFdE AHaq

(n=2,132)
Hospital turnover intention
Odds ratio SE 95% CI D

AS/PAS ratio 1.45 0.29 0.98 2.13 .060
Gender (ref.Male)

Female 1.08 0.29 0.64 1.83 779
Age(ref.<29)

30-39 0.89 0.16 0.63 1.25 508
40-49 1.01 0.29 0.58 1.77 959

> 50 0.54 0.27 0.20 1.45 223
Total years of nursing experience(ref.>10)

<1 1.36 0.34 0.83 2.24 217
1-<3 2.35 0.54 1.50 3.69 <.001
3-<5 2.24 0.54 1.39 3.60 .001
5-<10 2.27 0.46 1.52 3.39 <.001
Wage satisfaction 0.48 0.03 0.41 0.55 <.001
Workload 1.77 0.17 1.47 2.15 <.001
Employment type(ref.Part-time)

Full-time 1.75 0.62 0.87 3.50 116
Hospital type(ref.Hospital)

General hospital 0.78 0.14 0.54 1.12 177
Tertiary hospital 0.43 0.08 0.29 0.63 <.001
Establishment(ref.Public)

Private 2.04 0.29 1.54 2.70 <.001
Region(ref. Seoul)

6 metropolitan cities 1.60 0.23 1.21 2.12 .001

Non-metropolitan urban

] rural et 1.28 0.20 0.94 1.75 121
Daily overtime(ref.None)

<30min 1.09 0.17 0.80 1.48 573
30min—- <60min 1.69 0.31 1.17 2.44 .005
> 60min 1.90 0.56 1.07 3.37 028
INCS staffing category (ref.Upper staffing)

Standard staffing 0.84 0.11 0.66 1.08 176
Lower staffing 0.67 0.43 0.19 2.33 530
Intercept 0.12 0.09 0.03 0.48 .003

Note. SE=standard error; Cl=confidence interval, AS=actual nurse
staffing level; PAS=perceived appropriate nurse staffing level
xp <05, #xp <01, **xxp <.001
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(n=2,132)
Nurse job turnover intention
Odds ratio SE 95% CI D

AS/PAS ratio 1.44 0.26 1.02 2.05 .039
Gender (ref.Male)

Female 1.02 0.25 0.63 1.66 945
Age(ref.<29)

30-39 0.96 0.15 0.71 1.29 774
40-49 0.70 0.18 0.42 1.16 164

> 50 0.49 0.23 0.19 1.24 133
Total years of nursing experience(ref.>10)

<1 1.36 0.31 0.87 2.13 182
1-<3 2.30 0.48 1.53 3.46 .000
3-<5 1.94 0.42 1.27 2.96 .002
5-<10 1.60 0.29 1.11 2.29 011
Wage satisfaction 0.70 0.05 0.62 0.80 .000
Workload 1.28 0.11 1.08 1.52 .004
Employment type(ref.Part-time)

Full-time 1.96 0.65 1.02 3.75 .043
Hospital type(ref.Hospital)

General hospital 0.83 0.13 0.60 1.14 254
Tertiary hospital 1.44 0.25 1.02 2.04 .039
Establishment(ref.Public)

Private 1.25 0.16 0.97 1.62 .04
Region(ref.Seoul)

6 metropolitan cities 0.84 0.11 0.65 1.09 180

Norr metropolitan urban 0.87 013 065 117 3%
Daily overtime(ref.None)

< 30min 1.07 0.15 0.81 1.42 617
30min- <60min 1.45 0.24 1.04 2.01 .028
> 60min 1.38 0.34 0.85 2.25 193
INCS staffing standard(ref.Upper staffing)

Standard staffing 0.71 0.08 0.57 0.89 .003
Lower staffing 0.93 0.54 0.30 2.93 900
Intercept 0.25 0.16 0.07 0.88 .030

Note. SE=standard error; Cl=confidence interval, AS=actual nurse
staffing level; PAS=perceived appropriate nurse staffing level
xp <05, #xp <01, **xp <.001
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Abstract

The effects of the gap between
perceived appropriate and actual
nurse staffing levels on nurses’

job outcomes

Kwon Hyunjeong
Department of Nursing

The Graduate School

Seoul National University

Nurse staffing level is a major determinant which influences both
patient outcomes and nurses’ job related outcomes. Compared to the
previous nurse staffing policy, Integrated Nursing Care Services(INCS)
which i1s currently reformed has improved the nurse staffing level by
designating the nurse-to—patient ratio at each hospital level. Nonetheless,
since the employment of the INCS policy, guardians or family members
have been unable to stay during their patients’ hospitalizations, In
comparison to the previous Iinpatient care systems, the workload of
nurses per one patient has become heavier than before because the
nurses had to take over the nursing and care works which were
routinely delegated to family members. This study aims to evaluate the

actual nurse staffing level under the INCS policy with regard to the
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increased nurse workload, and to look into nursing staffs’ perceptions on
the INCS nurse staffing level.

The purpose of the study is as follows. First is to identify both the
number of patient per nurse that nurses perceive appropriate and the
actual number of patient per nurse. Second is to identify the gap
between the two and figure out the determinants that cause the gap.
And the last is to analyze how the gap between the nurses perceived
appropriate  number and actual number affects INCS nurses job
satisfaction and turnover intention.

This study is a secondary analysis using a data of a cross—sectional
online survey conducted in 2020. A total of 3,761 staff nurses in INCS
wards had answered the original survey. In this study, 2,312 staff
nurses were selected for the study participants. The nurse staffing level
variable was measured as the number of patients per nurse. The gap
between the nurses’ perceived appropriate and the actual number of
patients per nurse was calculated using the ratio analysis which divided
the actual patients number by appropriate number of patients per nurse.
On the first base, the descriptive statistics were used to analyze
personal-level and institutional-level characteristics. And student t-test,
one-way ANOVA test, Kruskal-Wallis test, Wilcoxon rank sum test,
chi-square test and Fishers' exact test were adopted to examine the
difference between actual and nurses perceived staffing level, job
satisfaction and turnover intention by personal and institutional
characteristics.

For the first study aim, Wilcoxon signed rank test and paired t-test
were employed to examine the difference between the actual staffing
level and nurses’ perceived staffing level. For the second study aim, the
gap between actual and nurses perceived appropriate staffing level was
calculated using ratio analysis. And then, robust-regression analysis
were employed to find its determinants. For the third study aim, the
regression analysis and 2 stage least squares (2SLS) were employed to

examine the relevance between the job satisfaction and the gap between
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the nurses’ perceived and actual number of patients per nurse. The
logistic regression was applied to examine the relationship between
nurses turnover intention and the gap between the nurses’ perceived
appropriate and actual number of patients per nurse.

As a result, except for two hospitals with INCS designated nurse
staffing standard of 1:14, there was a statistically significant difference
between the appropriate and the actual number of patients per nurse at
all hospital types and designated INCS staffing standards. The mean
score of the gap between nurses perceived appropriate and actual
patients number was 145(£0.59) which means the number of actual
patients was 145 times as much as the perceived appropriate number of
patients per nurse. Factors related to the gap between two staffing level
were gender, wage satisfaction, workload, employment type, hospital
type and overtime hours. The gap decreased if the respondents were
female or if they had higher wage satisfaction or if they had lower
workload. On the other hand, the gap increased. if the respondents were
full-time workers or if they worked overtime.

The gap between the nurses perceived and actual number of patients
per nurse was a factor that cause the job satisfaction and nurses’
turnover intention to change. The increase of the gap between actual
and appropriate staffing level drive poorer job satisfaction and a higher
risk of turnover intention.

This study proved that there is a definite gap between the nurses’
perceived appropriate and actual staffing level. Inappropriate nurse
staffing was associated with nurse turnover and job-dissatisfaction. If
the gap between the appropriate and actual number of patients per nurse
was much larger, INCS nurses’ job-related outcome might be worsened.
To reduce the gap, nurse managers should consider nurses reported
workload, reward relevance, employment type and overtime hours. Also
from the study, nurses reported number of actual patients per nurse is
generally larger than designated nurse staffing level. Because that was

driven from the present staffing calculating methods of INCS guideline
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that include all the nurses in the ward such as head nurses or
educating nurses who were not in charge of patient care. Accordingly,
the policy makers should modify the INCS staffing level criteria to
exclude head nurses or charge nurses who are not in the front line of

patient care.

keywords : integrated nursing care service, nurse, staffing level,

job-satisfaction, turnover intention
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