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Table 1. Nurse Staffing Standard in Comprehensive Nursing Care

Units

Type of Hospital RN to Inpatient Ratio

NA to Inpatient Ratio

under 1 : 5 under 1 @ 40

Tertiary under 1 : 6 under 1 : 30
under 1 : 7 under 1 @ 40

under 1 : 7 under 1 : 30

under 1 : 8 under 1 : 40

General under 1 : 10 under 1 : 25
under 1 : 12 under 130

under 1 : 40

under 1 : 10 under 1+30

under 1 @ 40

Secondary under 1 : 12 under 1 : 25
under 1 : 14 under 1 : 30

under 1 : 16 under 1 @ 40

% RN: Registered Nurse, NA: Nurse Assistant
— 21 _ _'\-\.I.-
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Table 2. Scales for Measuring Nursing Intensity

Variables Scale
Nursing Care Needs KPCS-1
Severity of Illness ECM

) ) ) Number of Tests
Complexity of Skill Mix
Number of Treatments

Time Time of Main Nursing Practices

(KPCS-1)

29Y IARFETEH A5t 225
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g e o]F 2 A

2010). 127] <3<

AWE FYsiA Ayt e A (73 9], 2011). ECMe| 2
gty = ICD-10 7] &Whd 3l 522 Y= 33 2 (Quan et al., 2005).
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Table 3. General Characteristics of Patients (N=563)

Characteristics Categories N(%) Mean SD
Men 245(43.5)
Gender
Women 318(56.5)
Surgical Yes 275(48.8)
Treatment No 288(51.2)
18-29 13(2.3)
30-39 38(6.7)
40-49 89(15.8)
Agel(years) 50-59 102(18.1) 59.39 13.68
60-69 184(32.7)
70-79 111(19.7)
Over &0 26(4.6)
IM Unit 122(21.7)
IMG Unit 118(21.0)
Type of the .
) ) GS Unit 100(17.8)
Medical Unit ]
OS Unit 100(17.8)
OBGY Unit 123(21.8)
Length of Stay 4-7 436(77.4)
6.04 2.44
(days) 8-14 127(22.6)
IMG 201(35.7)
IMR 23(4.1)
IMH 12(2.1)
CRS 43(7.6)
Department HBPS 34(6.0)
GIS 16(2.8)
(ON) 100(17.8)
OBGY 123(21.8)
Ect 11(2.0)
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Pancreas

Genital
organs

Malignant  Colorectum

neoplasm Liver
Stomach
Lung
Lymphoma
Diagnosis Musculoskeletal
disorders

Benign Neoplasm
Digestive disorders
Genital disorders
Circulatory disorders
Respiratory disorders
Pregnancy
Ect

155(27.5)
37(6.6)

30(5.3)
26(4.6)
14(2.5)
7(1.2)
5(0.9)

55(9.8)

54(9.6)
34(6.0)
29(5.2)
14(2.5)
10(1.8)
10(1.8)
83(14.7)

3 SD: standard deviation, CRS: Colorectal Surgery, GIS: Gastrointestinal Surgery,
HBPS: Hepatobiliarypancreas Surgery, IMG: Internal Medicine Gastroenterology,
IMH: Internal Medicine Hemato-Oncology, IMR: Internal Medicine Respiratory,

OBGY: Obstetric Gynecology, OS: Orthopedic Surgery
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Table 4. Nursing Intensity

of Patients

(N=563)

Variables M+SD Quantile(25%/75%) Median Min Max

ECM 1.61+1.31 1.0/2.0 2.0 0 7.0

KPCS-1 20.78+3.84 18.0/23.71 20.7 11.14 32.0

Number of Tests 0.34+0.48 0/0.5 0.2 0 3.8
Number of Treatments 1.14+0.68 0.73/1.6 1.0 0 4.0
Time (minutes) 80.27+32.52 57.21/99.94 74.82 8.89 195.57

¥ M: mean, SD: standard deviation
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Table 5. Gender, Surgical Treatment, Diagnosis by the Medical Units

N(%)
Categories Variables P’
M IMG GS (O8] OBGY Total
Gend Men 63(51.6) 65(55.1) 62(62.0) 55(55.0) 0(0) 245(43.5) 00"
ender '
Women 59(48.4) 53(44.9) 38(38.0) 45(45.0) 123(100) 318(56.5)
Surgical Y 0(0) 1(0.8) 77(77.0) 97(97.0) 100(81.3) 275(48.8) 00"
Treatment N 122(100) 117(99.2) 23(23.0) 3(3.0) 23(18.7) 288(51.2) )
Malignant
. . 88(72.1) 98(83.1) 57(57.0) 5(5.0) 39(31.7) 287(51.0) -
Diagnosis Neoplasm .00
Others 34(27.9) 20(16.9) 43(43.0) 95(95.0) 84(68.3) 275(49.0)
Total 122 118 100 100 123 563

¥ a: Results are based on Fisher’s Exact test, p'<.05, p"*<.01
IM: Internal Medicine, IMG: Internal Medicine Gastroenterology, GS: General Surgery, OS: Orthopedic Surgery, OBGY: Obstetric Gynecology
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Table 6. Age, Length of Stay by the Medical Units

M=SD
Categories IM® IMG? GS* 0s? OBGY* Total F(p)’ Post Hoc
(N=122)  (N=118)  (N=100)  (N=100)  (N=123)  (N=563)
Length of 5.66 5.27 757 6.73 5.33 6.04 19.29 ab
kk CY a’ 7e
Stay (day) £2.57 £2.11 £2.59 £2.3 £1.85 £2.44 (.00")
64.26 64.53 60.14 58.72 49.54 59.39 41.89 ab>d>e
Age (year)
+11.39 +11.33 +14.49 £1553 9.8 +13.68 (.00") c>e

¥ M: mean, SD: standard deviation, 7- Results are based on Welch’'s ANOVA, p'<.05, p~<.01

IM: Internal Medicine, IMG: Internal Medicine Gastroenterology, GS: General Surgery, OS: Orthopedic Surgery, OBGY: Obstetric Gynecology
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Table 7. Nursing Intensity by the Medical Units

(N=563)

M£SD
Variables M® MG? Gse 0s¢ OBGY® F(p)! Post Hoc
(N=122) (N=118) (N=100) (N=100) (N=123)
48.16
ECM 2.01£1.20 2.38+1.25 1.92+1.32 0.8£0.9 0.89+1.02 (00™) ab,c>de
37.18
KPCS-1 18.97+3.44 21.02+3.84 18.47+3.41 22.58+3.16 22.75+3.19 (007 d,e>b>a,c
Number of 16.78 d>c,e
0.37+0.58 0.39+0.56 0.25+0.31 0.56+0.45 0.17+0.28 i
Tests (.00 ab>e
Number of 74
1.06+0.72 1.19+0.79 1.19+0.74 1.10+£0.58 1.15+£0.51
Treatments (57)
Time 35.14
) 61.19+25.23 68.87+27.64 89.84+30.69 81.24+26.04  101.58+34.22 » e>d>ab
(minutes) (.00™)

¥ M: mean, SD: standard deviation, i~ Results are based on ANOVA or Welch’'s ANOVA, p'<.05, p~<.01

IM: Internal Medicine, IMG: Internal Medicine Gastroenterology, GS: General Surgery, OS: Orthopedic Surgery, OBGY: Obstetric Gynecology
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Table 8. Nursing Intensity by General Characteristics

(N=563)

Number Number of Time
ECM KPCS-1 ]
Variables Categories N of Tests Treatments (minutes)
M+SD t(p) M+SD t(p) M=SD t(p) M+SD t(p) M+SD t(p)
1.80 20.23 0.43 1.13 74.32
Men 245
Gend +£1.37 3.02 +3.88 -3.0 +0.55 3.46 +0.75 -0.25 +29.1 -3.94
ender
1.47 (00) 2120 (.00 0.28 (.00™) 1.14 (.80) 84.86  (.007)
Women 318
£1.25 +3.75 +0.41 +0.62 £34.28
v o5 1.04 22.13 0.30 1.22 96.18
Surgical +1.12 -11.23 +3.26 871 +0.37 -2.29 +0.56 3.23 £30.58 12.86
Treatment N 088 2.16 (.00™) 19.49 (.00™) 0.39 (.02 1.05 (.00™) 65.09 (.00™)
£1.25 +3.91 +0.56 +0.76 £26.55
Type of ) 2.19 19.98 0.38 1.12 64.97
Medical 240
the £1.24 9.78 +3.78 -4.33 +0.57 1.53 +0.76 -.40 £26.67  -10.80
Medical ) 1.18 (.00™) 21.37 (.00™) 0.32 (.13) 1.15 (.69) 91.65 (.00™)
) Surgical 323
Unit £1.20 +3.78 +0.39 +0.61 +31.84
Malignant 087 2.25 19.84 0.29 1.24 73.86
D i Neoplasm £1.09 13.47 +3.71 -6.13 +0.48 -2.70 +0.67 3.75 +28.34 -4.84
iagnosis s o o o .
& 0.95 (.00™) 21.76 (.00™) 0.40 (.00™) 1.03 (.00™) 86.94 (.00™)
Others 276
+1.19 +3.73 +0.47 +0.67 £35.20
% M: mean, SD: standard deviation, p'<.05, p™<.01
50 - 2] 2- ] &)
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Table 9. Nursing Intensity by Age

(N=563)

Variables Categories N M+SD F(p)' Post Hoc
under 40¢ 51 0.41+£0.67
40-49° 89 0.74+0.95 6176
ECM 50-59° 102 1.45+1.03 ( 0(')**> de>c>ab
60-69¢ 184 1.93+1.27 ’
over 70¢ 137 2.31+£1.32
under 40° 51 20.83+4.24
40-49° 89 21.87+3.81 .
KPCS-1 50-59¢ 102 20.69+3.91 ( 0'0**) b>d
60-69¢ 184 20.08+3.8 ’
over 70°¢ 137 21.06£3.55
under 40¢ 51 0.26£0.3
-49P 89 0.2+0.24
Number of 40-49 7.25 c,d>b
50-59¢ 102 0.39+0.46
Tests (.00 ) d>a
60-69¢ 184 0.43+0.59
over 70°¢ 137 0.32+0.46
under 40° 51 1.06+0.62
—49° 89 1.15+0.51
Number of - 49C 102 1.09+0.65 059
Treatments 50-59 T (67)
60-69¢ 184 1.14+0.73
over 70° 137 1.2+0.73
under 40¢ 51 82.48+31.44
—49° 89 96.27+37.56
Time 40-49 6.68
. 50-59°¢ 102 82.25+35.19 b>d,e
(minutes) (00
60-69¢ 184 74.84+28.15
over 70°¢ 137 74.89+29.46

¥ M: mean, SD: standard deviation, p'<.05, p”"<.01, it Results are based on Welch’'s ANOVA
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Table 10. Nursing Intensity by the Departments (N=563)

Variables Categories N M=+SD F(p)! Post Hoc
IMG* 201 2.32£1.18
b 100 1.92+1.32
GS 52.40
ECM 0S¢ 100 0.8£0.9 (00™) a,b>c,d
OBGY? 123 0.89+1.02 ’
Others 39 1.54+1.35
IMG® 201 20.05+3.72
GS? 100 18.47+£3.41 4398
KPCS-1 0S° 100 22.58+3.16 ( 0'0**) c,d>ab
OBGY? 123 22.75+3.19 ’
Others 39 19.63+4.11
IMG* 201 0.33+0.53
GS? 100 0.25+0.31
Number of 1755 c>a,b,d
0S¢ 100 0.56+0.45
Tests (.007) a>d
OBGY? 123 0.17+0.28
Others 39 0.62+0.72
IMG* 201 1.16+0.74
GS? 100 1.19+0.74
Number of 0.89
0S¢ 100 1.1+0.58
Treatments (47)
OBGY! 123 1.15+0.51
Others 39 0.93+0.81
MG 201 67.27+25.49
GS? 100 89.84+30.69
. 34.08 d>c>a
Time 0S¢ 100 81.24+26.04
(.007) b>a
OBGY! 123 101.58+34.22
Others 39 53.11+29.69

¥ M: mean, SD: standard deviation, p'<.05, p“<.01, i Results are based on Welch’s ANOVA,
IMG: Internal medicine Gastroenterology, GS: General Surgery, OS: Orthopedic
Surgery, OBGY: Obstetric Gynecology
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Table 11. Correlations among Measured Variables (N=563)

Number Number of )
ECM KPCS-1 Time

of Tests Treatments

r= Pearson’s correlation coefficient

ECM
KPCS-1 -.042
Number of ;
.038 .097
Tests
Number of o . o
150 329 -.143
Treatments
Time -114™ 5217 -172" 287

¥ p'<05, pT<01
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R Z 3. Elixhauser comorbidity measurement Z3+d ICD-10 Z=

Classification ICD-10
. . 109.9, 111.0, 113.0, 113.2, 125.5, 142.0, 142.5-142.9, 143.x, 150.x,
Congestive Heart Disease £29.0

144.1-144.3, 145.6, 145.9, 147.x-149.x, R00.0, R00.1, R00.8,
T82.1,745.0, 795.0
A52.0, 105.x-108.x, 109.1, 109.8, 134.x-139.x, Q23.0-Q23.3,
795.2, 795.4
126.x, 127.x, 128.0, 128.8, 1289
170.x, 171.x, 173.1, 173.8, 173.9, 177.1, 179.0, 179.2, K55.1, K55.8,
K559, 795.8, 7959
110.x
111.x-113.x, I15.x
G04.1, G114, G80.1, G80.2, G81.x, G82.x, G83.0-G&3.4, G&3.9
G10.x-G13.x, G20.x-G22.x, G25.4, G255, G31.2, G31.8, G31.9,
G32.x, GIH.x-G37.x, G40.x, G41.x, G93.1, GI93.4, R47.0, R56.x
127.8, 127.9, J40.x-J47.x, J60.x-]J67.x, J68.4, J70.1, J70.3
E10.0, E10.1, E10.9, E11.0, E11.1, E11.9, E12.0, E12.1, E12.9,
E13.0, E13.1, E13.9, E14.0, E14.1, E14.9
E10.2-E10.8, E11.2-E11.8, E12.2- E12.8, E13.2-E13.8,
E14.2-E14.8
E00.x-E03.x, E89.0
112.0, 113.1, N18.x, NI9.x, N25.0, Z49.0-749.2, 794.0, 7199.2
B18.x, I8.x, 186.4, 198.2, K70.x, K71.1, K71.3-K71.5, K71.7,
K72.xK74.x, K76.0, K76.2-K76.9. 794.4
K25.7, K25.9, K26.7, K26.9, K27.7, K27.9, K28.7, K28.9
B20.x-B22.x, B24.x
C81.x-C85.x, C88.x, C96.x, C90.0, C90.2
C77.x-C80.x
C00.x-C26.x, C30.x-C34.x, C37x-C4l.x, C43.x, C45.x-C58.%,
C60.x-C76.x, C97.x
194.0, 1L94.1, 1L.94.3, M05.x, M06.x, M08.x, M12.0, M12.3,
M30.x, M31.0-M31.3, M32.x-M35.x, M45.x, M46.1, M46.8,
M46.9

Cardiac Arrhythmias

Valvular Disease
Pulmonary circulation disorders
Peripheral vascular disorders

Hypertension, uncomplicated
Hypertension, complicated

Paralysis
Other neurological disorders
Chronic pulmonary Disease

Diabetes, uncomplicated

Diabetes, complicated

Hypothyroidism

Renal Failure
Liver Disease

Peptic ulcer disease, no bleeding
AIDS/HIV
Lymphoma

Metastatic Cancer

Solid tumor without metastasis

Rheumatoid arthritis

Coagulopathy
Obesity
Weight loss

D65-D68.x, D69.1, D69.3-D69.6
E66.x
F40.x-F46.x, R63.4, R64
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347

(rE A =3 957 3) HepatobiliaryScan CT

Arthrography Rt (MRI 7 A}-&-)
Bipedal Lymphangiography(5+/%-)
Bleeding Scan (GI Bleeding)

Bone biopsy

Bone Scan

C spine CT pre contrast(TR)
C-ARM & VTR(EEAHY E7HsAD)
Caudal epidural injection

Celiac arteriography
Cholecystostomy

Cholecystostomy Tube Change
Cholecystostomy Tube Check
Colon—Gastrografin

Cystography

Dexa bone densitometry

Diagnostic selective nerve root block
Embolization : others lvessel
Embolization— Lt hepatic a.
Embolization- Rt hepatic a.
Embolization-Rt. Inferior Phrenic artery
Fluoroscopy (contrast)

Fluoroscopy (noncontrast)

Gastrojejuno balloon dilatation

GI Bleeding Scan (X134

Gun Biopsy/Needle Aspiration

Indirect Lymphangiography(5/%)
Interlaminar epidural injection—Cervical
Intervention Chest PCD

Intervention Chest PCD tube check
IvVp

Lower Extremity Lymphoscintigraphy
Lt Hepatic arteriography

Lung Perfusion Scan

Lung Shunt scan

Lung 37} SPECT

Mammography Routine

(Metal) Hip
(Metal) Hip + 3D (noncontrast)

(Metal) L-Spine + 3D (noncontrast)
(Metal) Lt Ankle + 3D (noncontrast)
(Metal) Lt Hand + 3D (noncontrast)
CT (Metal) Lt Knee + 3D (noncontrast)
CT (Metal) Rt Forearm + 3D (noncontrast)
CT (Metal) Rt Shoulder + 3D (noncontrast)

CT Lower Extremityalignment+3D (noncontrast)

(arthroplasty) + 3D (noncontrast)
CT
CT
CT
CT

CT Abdomen+Pelvis (contrast) / (noncontrast)

CT Abdomen+Pelvis 3D (contrast) / (noncontrast)
CT Abdomen+Pelvis Arterial+Portal (contrast)

CT Abdomen+Pelvis Arterial+Portal 3D (contrast)
CT Angio + 3D Aorta (thoracoabdominal) (contrast)
CT Angio + 3D GSV (contrast _ No CM)

CT Angio + 3D Heart (EKG gated)(contrast)

CT Angio + 3D Lower Extremity artery (contrast)
CT Angio + 3D Lower Extremity vein (contrast)
CT Angio + 3D Neck + Brain(contrast)

CT Upper Extremity artery and vein(contrast)
CT Brain + 3D (contrast) / (noncontrast)

CT Chest + 3D (contrast) / (noncontrast)

CT Chest + 3D (contrast_NO CM)
CT Chest ILD Insp/Exp/Prone + 3D
CT Chest Low Dose + 3D (noncontrast)
CT Chest Lung cancer+3D(contrast)

(noncontrast)

CT Chest Pulmonary artery Angio + 3D(contrast)
CT Colonography 3D (contrast)

CT C-Spine Trauma + 3D (noncontrast)
CT C-T-L-Spine Trauma + 3D (contrast)
CT GI bleeding 3D (contrast)

CT Hip (arthroplasty) + 3D (noncontrast)
CT Hip + 3D (noncontrast)

CT Lipiodol (noncontrast)

CT Liver 3D (contrast)

CT Liver 3D- Volumetry (contrast)

CT Liver Post RFA/MWA 3D (contrast)
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Mastoid
Myelo-Lumbar(Musculoskeletal)
Myocardial SPECT (Pre-CABG)
Myocardial SPECT (Stress/Rest)
Myocardial SPECT (A4
Nasoenteral feeding tube insertion
PCD tube change: Abdomen
PCD tube check: Abdomen
PCD: Abdomen

PCN Rt

PCNA & biopsy (Lung)

Pelvic arteriography

PTBD tube change

PTBD tube check

Rt Asc. venography(Lower Ex.)
Rt Biliary Stent Placement

Rt Hepatic arteriography

Rt Inferior phrenic arteriography
Rt Int. iliac arteriography

Rt Int.mammary arteriography
Rt. PTBD

Salivary Gland Scan

SMA arteriography

Spinal angiogram: 5-10vessels
Stent-grafts : others
Transarterial Radioembolization
UGIS-Gastrografin

TAA AetE 37 PET
MRI Lt Knee (noncontrast)

MRI Lt Lower leg (noncontrast)
MRI Lt Shoulder (noncontrast)
MRI Lt Thigh (contrast)

MRI Lt Wrist (noncontrast)

MRI lymphangiography (contrast)
MRI Neurography Lt Elbow (contrast)
MRI Neurography RtElbow (contrast)
MRI Pancreatobiliary (contrast)

CT Liver+Pelvis 3D (contrast)

CT Liver+Pelvis(contrast)

CT Lower Extremity alignment+3D (noncontrast)
CT Lt Ankle + 3D (noncontrast)

CT Lt Foot + 3D (noncontrast)

CT Lt Knee +3D (noncontrast)

CT Lt Shoulder (arthroplasty) + 3D (noncontrast)

CT Lt Shoulder + 3D (noncontrast)
CTLtWrist
CT Neck (contrast)

CT OMU (noncontrast)

CT Pancreatobiliary Postop 2D (contrast)

+ 3D (noncontrast)

CT Pancreatobiliary Preop 3D (contrast)
CT Pancreatobiliary+Pelvis Postop 2D (contrast)
CT Pancreatobiliary+Pelvis Preop 3D (contrast)

CT Pelvis & Abdomen (URO & GY) (3P) (contrast)
CT Rectum Preop 3D (contrast)
CT Rt Ankle + 3D (noncontrast)
CT Rt Elbow + 3D (noncontrast)
CT Rt Forearm + 3D (noncontrast)
CT Rt Shoulder (arthroplasty) + 3D
CT Rt Shoulder + 3D (noncontrast)
CT Rt Wrist
CT Temporal bone (noncontrast)
CT Thyroid (contrast)

CT T-L-Spine + 3D (noncontrast)
CT Urography (3P) + 3D (contrast)

(noncontrast)

+ 3D (noncontrast)

1 Level bilateral Transforaminal epidural injection
—Lumbar
1 Level single Transforaminal epidural injection
-Lumbar
2 Levels single Transforaminal epidural injection

-Lumbar
Peripherally inserted with fluoroscopy (‘4AFA A 3})

CVC Tunnel method change & reposition with

fluoroscopy

CVC Tunnel method removal with fluoroscopy
CVC Tunnel method with fluoroscopy

HD Non-Tunnel method with fluoroscopy
PM(PET/MRD-ABD(Liver)+Pelvis (contrast)MRI
PM(PET/MRD-Liver(Primovist contrast)MRI
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MRI Pelvis (contrast)_diffusion-GU
MRI Rectum (contrast)

MRI Rt Ankle (contrast)

MRI Rt Elbow (contrast)

MRI Rt Foot (contrast)

MRI Rt Knee (contrast)/ (noncontrast)
MRI Rt Shoulder (noncontrast)

MRI RtShoulder arthrography(contrast)
MRI Rt Wrist (noncontrast)

MRI T-spine:non-HIVD (contrast)
SONO Soft tissue

SONO Thyroid/Parathyroid + Neck
SONO Thyroid/Parathyroid Doppler

PM(PET/MRD-E 22 FDG PET ABD(Liver)+Pelvis
PM(PET/MRD-E 22 FDG PET Liver

MRI Pelvis(contrast) - Bone, Soft tissue

F-18 FDG PET #Al(# &)

F-18 FDG PET EZACFAE7) A - &%)

F-18 FDG PET EEZ2 (57027 A~ ¥ +)+Brain
SONO RFA Abdomen (73 #): 7k (25%$1)
SONO-GUIDED PROCEDURE (%< II) (NI)
SONO-GUIDED PROCEDURE 1 (ABD)
SONO-GUIDED PROCEDURE I (CHT)
SONO-GUIDED PROCEDURE 1 (GU)
SONO-GUIDED PROCEDURE (INT-#334 &)
SONO-GUIDED PROCEDURE (INT-¥-3-¢] 7]€})

715 A

Arthroscopy

Ascending aortography
Bioimpedance analysis

Both Subclavian arteriography
Bronchoscopy

Cardiac Cath & CAG

C-ARM

CLO test

Colonoscopy (8 &)_¢] (4 %)
continuous pressure monitoring
Coronary artery

Cystoscopy ( 3 A A7 AL )
DLCO #HEt57 A (24)
ECG

ECG(portable): 4] 3 ¥+ 41 €
Echocardiography (portable)-< 1+
Echocardiography % i

EMG 7+ 274 3

EMG “ﬂ(%%)ﬁd%iﬂr

Holter monitoring

(M) W77 =444 92 &9 259
(o) B2 2g9-dih

(el ) Goldmann Perimetry (B)

68 =R AAHEE7 W

ABIL Ankle - Brachial Index,(ABI), &}x]& ™ (%2
Arterial duplex study, carotid

B\

+)

Lt Subclavian arteriography

Lt. RGP(S#~RIE HAALAAA] )

Lt. ureteral stent indwelling, cystoscopic
Medical thoracoscopy (%74 #AAH

OBGY Ultrasonography(< y})

OBGY Ultrasonography (%3 ™)

OCT (B) <##hA1417, =57 o19] HlF o>
PFT 7|23 7] 5 A4 AHE <)
PFT+Bronchodilator Response (BDR)
Sigmoidoscopy (H%)_2] (A2 5)
Sleep+Waking EEG(Digital)-] A Zﬂ}?
SHAAZA s AurdAa (27 _9 (&

SEARZAs = WABH AdE (%%)( =)
SFAZAs dHEFE 2HEAD(LF)
SA77d 884

SEAGHA R (&) (s

UDSVideo,complicated UDS Cath + Rectal Cath ¥
Venous duplex study, lower extremity Both

Venous duplex study, lower extremity Single
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Venous duplex study, vein mapping

7+ -3} 7 AF(Liver Fibroscan)

H-1kAp

IVUS - Coronary

Laryngeal Ultrasound (simple2)

A#d 284 Shoulder Motion Analysis

)

4

Laryngoscopy (¢}

(Tympanometry)

A%
14177 9= 94 (ERBD, ENBD)

3

(e}
oA

1A

WA A HE) B

WAl

A o] 2 HAHSpeech  Audiometry)

=A% (udynd)

PHQ-9

Popliteal arteriography

pre op ECG

71%5 A HE-tube Function Test)

B

e}

o] ¥ =4 AH(Tinnitogram)

Rt Iliac venography

SWL

AAA)

=
-

(

o st=A A AHFoot Kinetic Measurement)

pS|
S|

N

=-0CT (B)

=% -RNFL (Digital B)

=-SDP (B)

AA}_9) 7}

X
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g7
g7
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A

IR
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R

7§x4
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i

s
T
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He FHFEHAHHIT)

A A = () (4= 5)

|

HlT e A 9 FAIRR AL

H

A=A (&)

sl

A5 £

i

OBGY Ultrasonography(< )

&5

.-_'I'

"h
Ly

I

, _,H_

,86,



W
Hr

03
-

X

il

-
iis

X
03

4B
ot

AMBU
BIPAP treatment
BED SIDE EKG MONITORING

TR A

Bladder Ultrasound Scan
Continuous Bed Side BP Monitoring

o

o

K
4
ol

3}

dsdAA
dSdAA AT

HeA A 2

Defibrillation, Cardioversion
Drug retention enema
FINGER ENEMA
Glycerin Enema
Home BiPAP treatment
Nebulizer Treatment

34

[e]
5

324

Ko

Rectal tube insertion

AA A #A3A

A A

Ko

Al
—

o}

34

Ko

o]
N

o
iu
4

ar o o o
<
B
1A
1
AR X
$EIT
A
‘W‘_ .i e HL_u
=
o
'

i
ot
.AH
=
oF

2
=

H A

A
T

P

o

!

o3 A (2148 & GLP- 141 Al)

o

=

0

~
frow
il
—

ERE
AZFEER A

EESE!

o

&5

.-_'I'

[

- A -

,87,

A



EEEERNCE S

(A

o

—

R

o

0

N
e

W
~0

27

=

g}

i3

S E ETPEE-E I Ry

LA RE

1:l[l_

=

o

T
i

&5

3 s
.|'.I
T

I

f_,fﬂ :

,88,



BE 6 T8 7ts5d9e L~a AT
(S92, =, )
=6t AQAR Sl

ASIIABIE) WE s [ o= 5s | DaEE [ E9E

18] A2+ 602 275 585

EaE00L =X(12 2T)) 24 P 1.9 1 1

TAIRE 1171 929 810

SECIETIPES A 12] AlZH 323 153 285
misor oie X Y HNEE L 28 e
“mA B 12 5l 3.5 1.1 3.0
120 AR 1,657 1,191 1,275

HOU || LAEATR 13] M) 4 13] AR 746 395 630
HOUL §3=AH501-1000m]) 38 18 AR 1,668 1,230 1,173
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Abstract
Comparison of

Nursing Intensity
according to Medical Units

in a Tertiary Hospital

Hyejeon CHA
Department of Nursing
The Graduate School
Seoul National University

Directed by Professor Suh, Eunyoung

Proper nursing staffing is essential to warrant quality care.
Determining nursing staffing levels involves an accurate assessment
of the nursing workload. Nursing intensity is a concept that directly
affects the quantity and quality of nursing work, which comprises
four sub-factors: nursing care needs, the severity of the patient’s
illness, the complexity of skill mix, and the time taken to carry out
nursing work.

This study aimed to evaluate the nursing intensity according to
five different medical units in an university affiliated tertiary hospital

in Seoul, Korea. The nursing intensity were measured in four aspects,
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nursing care needs, the severity of the patient’s illness, the
complexity of skill mix, and nursing time. The data of 563 patients
admitted to the hospital from December 2022 to January 2023 were
analyzed. The five medical units included internal medicine(IM),
internal  medicine  gastroenterology(IMG), general surgery(GS),
orthopedic surgery(OS) and obstetric gynecology(OBGY). Data were
collected using patients’ electronic medical records(EMR) and the
hospital’s clinical data warehouse(CDW) system. Nursing care needs
were retrieved from the data set of the Korean Patient Classification
System (KPCS-1), the severity of illness from the Elixhauser
Comorbidity Measures (ECM), the complexity of skill mix assessed
using the number of diagnostic tests and treatments, and nursing
time calculated based on major nursing activities. The results of this
study were analyzed using descriptive statistics, the Chi square test,
the t-test, the one-way ANOVA, and the Pearson’s correlation test.

The results of the study were as follows:

1) The average KPCS-1 score was 20.78, the average ECM score
was 1.61, and the average number of tests and treatments was 0.34
and 1.14, respectively. The mean nursing time was 80.27 minutes
with a standard deviation of 3252 minutes, showing a wide
distribution.

2) Significant differences were found by medical units in gender
(p<.01), surgery (p<.01), diagnosis (p<.01), age (F=41.89, p<.01), and
length of stay (F=19.29, p<.01). Differences between medical units in
KPCS-1 score (F=37.18, p<.01), ECM score (F=48.16, p<.01), number
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of tests (F=16.78, p<.01), and nursing time (F=35.14, p<.01) were also
found. The medical units with higher nursing care needs and nursing
time showed lower severity of illness, while the medical units with
higher severity of illness showed lower nursing care needs and
nursing time.

3) Nursing care needs, severity of illness, and nursing time
significantly differed by gender, age, surgery, department, and
diagnosis.

4) The number of tests, which indicated the complexity of skill
mix, significantly differed by gender, age, surgery, department, and
diagnosis. However, the number of treatments showed no difference
by the general characteristics of the patients.

5) There were no significant correlations between nursing care
needs, severity of illness, complexity of skill mix, and nursing time,
except for a correlation between nursing care needs and nursing time
(r=0.521, p<01).

Taken together, the sub-factors of nursing intensity differed
significantly by the patient characteristics across the medical units.
Nursing care needs and severity of illness were significantly different
when compared by the medical units, and there was no correlation
between all sub-factors except nursing care needs and nursing time.
Since both high nursing care needs and the severity of illness seemed
to overload the nursing workload, it is important to differentiate
nursing care needs from severity of illness.

This study was an attempt to identify the four aspects of nursing
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intensity by comparing the patient data of five medical units. Not
only severity of illness, the nursing components including nursing
care needs, complexity of skill mix, and time were significantly
different according to the medical units. It indicates the fact that the
appropriate nursing staffing should be designed based on nursing
intensity, which is multifaceted and driven by nurses perspective.
Future research 1s warranted to develop a nursing intensity

assessment tool that incorporates all sub—factors of nursing intensity.

Keywords : nursing intensity, comprehensive nursing care unit,
nursing care needs, severity of illness, complexity,
time

Student Number : 2021-26194
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