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Determinants of Registered Nurse Skill Mix & Staffing Level in Korea

Cho, Su-Jin" - Kim, Jinhyun®

!College of Nursing, Seoul National University
*College of Nursing - The Research Institute of Nursing Science, Seoul National University

Purpose: This study was done to identify determinants of registered nurse (RN) skill mix and staffing level focused
on hospital characteristics. Methods: Data were obtained from health insurance claims data and hospital reporting
system in the Health Insurance Review and Assessment Service (HIRA) for the year 2010. Data from 2,998 hospitals
were analysed using t-test, ANOVA, Pearson correlation, and regression analysis. Results: The RN skill mix and
staffing level were positively related to hospital size and the percentage of inpatients to total patients. RN skill mix
and staffing level were statistically different across regions. Including nursing aides (NA), however, there was no
difference in staffing levels across regions. Medically vulnerable regions, bed operation rate, and the number of pa-
tients per doctor were also related to RN skill mix and staffing level. Conclusion: The statically significant determinants
of RN skill mix and staffing level included hospital size, region, bed operation rate, percentage of inpatients, doctor-pa-

tient ratio. Further study needs to be done to investigate factors including RN supply and wages.
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Table 1. General Characteristics of Hospitals ~ (N=2,298)
. . N (%) or
Characteristics Categories M+SD
Rate of RN (%) 53.9+28.19
N of patients per RN 11.5+13.63
N of patients per RN & NA 44+4.006
Type of hospital Tertiary 44 (1.5)
General 228 (7.6)
Hospital 972 (32.4)
Clinic 1,754 (58.5)
N of beds (10 beds) 10.0+17.43
Region Seoul 506 (16.9)
Busan 202 (6.7)
Incheon 133 (4.4)
Daegu 178 (5.9)
Gwangju 133 (4.4)
Daejon 91 (3.0)
Ulsan 73 (2.4)
Gyeonggi 664 (22.2)
Gangwon 124 (4.1)
Chungbuk 77 (2.6)
Chungnam 111 (3.7)
Jeonbuk 137 (4.6)
Jeonnam 136 (4.5)
Kyungbuk 171 (5.7)
Kyungnam 223 (7.4)
Jeju 39 (1.3)
Area Metropolis 1,886 (62.9)
Small city 747 (24.9)
Rural 365 (12.2)
Medically vulnerable area  Yes 103 (3.4)
No 2,895 (96.0)
Herfindal index 1st (highest) 765 (25.5)
2nd 713 (23.8)
3rd 784 (26.2)
4th (lowest) 736 (24.0)
Public Yes 65 (2.2)
No 2,933 (97.8)
Education Yes 70 (2.3)
No 2,928 (97.7)
N of CTs & MRIs 0.6+1.27
Bed operation rate (%) 70.7£51.16
Cost per patient day 44 3+28 52
(1,000 won)
Rate of inpatient (%) 25.0+24 .99
N of patients per doctor 155+11.82

RN=Registered nurse; NA=Nurse assistant; CT=Computerized

tomography; MRI=Magnetic resonance imaging.
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Table 2. Distribution of Hospitals and Nurse Skill Mix and Staffing Level according to Hospital Characteristics

Nurse skill-mix and staffing level

Variables Categories Rate of RN (%) N of patients per RN N of patients per RN & NA
M+SD P M+SD P M+SD P
Type of hospital Tertiary 86.81+9.71 <.001 3.08+1.45 <.001 2.65+1.29 <.001
General 84.26+10.68 4.01%+251 328+1.63
Hospital 64.04£22.97 10.32+17.16 5.04+4 38
Clinic 4350+27.16 13.26+11.87 4.29+4 08
Region Seoul 589413036  <.001 8.631+8.92 <.001 3.75+4 31 <.001
Busan 47 4112755 14.02+28.01 420+417
Incheon 47.75%+29 37 14.02+13.49 4.62+314
Daegu 65.22+25.90 8.68+9.41 4.44+4 43
Gwangju 61.42+28.22 10.05£15.79 423424
Daejon 50.05+27.36 9.79+8.68 3.57%2.37
Ulsan 57.18£25 42 9.35%7.15 4.15+2.22
Gyeonggi 51.76+28.06 112041223 4324390
Gangwon 52.15+26.15 10.91+9.26 4.05+2.44
Chungbuk 44.80+23.90 14.31+11.55 4.69+3.29
Chungnam 47.891+24.96 14.28+13.12 5.09£3.80
Jeonbuk 46.55+27.02 16.71£16.06 544+415
Jeonnam 58.95+26.47 12.35+12.48 5.42+4 38
Kyungbuk 58.29+26.65 11.15+11.50 4.92+507
Kyungnam 48.72+2571 14.26+13.57 5.20+t4 .45
Jeju 64.02+30.87 7.47+6.82 4.00+4.08
Area Metropolis 55.97+£28.86 <.001 10.43+14.23 <.001 418+4.09 <.001
Small city 49.70£27.40 13.03+12.20 4.70%+4 20
Rural 51.78+25.08 13.54+12.75 5.20+3.39
Medically Yes 49142492 .081 16.86+17.30  <.001 5.87£4.00 <.001
vulnerable area No 54.07+28.29 11.26+13 .45 4.38+4.05
Herfindal index 1st (highest) 54.78+27.59 469 11.17+11.65 .690 439+4.11 330
2nd 54.46+28 .92 11.32+13.12 436+4.16
3rd 53.70£28.49 11.37+£16.77 4331381
4th (lowest) 52.64%+27.79 11.97£12.26 4671415
Public Yes 84.40+13.56 <.001 331+2.86 <.001 2.68+2.20 <.001
No 53.22+28.06 11.64+13.72 4.47+408
Education Yes 86.15+13.01 <.001 337+3.04 <.001 271+1.32 <.001
No 53.13£28.01 11.65%£13.73 4.47+4.09
RN=Registered nurse; NA=Nurse assistant.
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Table 3. Relationship between Nurse Skill Mix and Staffing Level and Hospital Characteristics

Variables 1 2 3 4 5 6 7 8
1. Rate of RN
2. N of patients per RN -45
(<.001)
3. N of patients per RN & NA .09 .50
(<.001)  (<.001)
4. N of beds 36 -14 -.01
(<.001)  (<.001) (.720)
5. N of CTs & MRIs 35 -15 -.07 77
(<.001) (<.00D) (.002) (<.001)
6. Bed operation rate 14 17 18 21 28
(<.001) (<.001) (<.001) (<.001) (<.001)
7. Cost per patient day 47 -21 -.06 62 35 .60
(<.001)  (<.001) (.001) (<.001) (<.001) (<.001)
8. Rate of inpatients 29 .01 28 43 24 15 47
(<.001) (.487) (<.001) (<.001) (<.001) (<.001) (<.001)
9. N of patients per doctor -.06 .39 55 .01 24 -.10 -.03 52
(.007) (<.001)  (<.001) (.543) (<.001)  (<.001) (.086) (<.001)

RN=Registered nurse; NA=Nurse assistant; CT=Computerized tomography; MRI=Magnetic resonance imaging.
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Table 4. Hospital Factors affecting to Nurse Skill Mix

Model 1 Model 2 Model 3 Model 4
Characteristics Categories
B P B P B P B P
Intercept 4326 <001 30.66 <.001 36.80 <.001 3245 <.001
Type of hospital Tertiary 31.88 <.001 26,72 <.001 17.36 .007 4.04 525
General 36.68 < .001 36.17 <.001 32.01 <.001 2345 <.001
Hospital 1896 < .001 19.49 < .001 18.61 < .001 1354 <.001
Clinic Ref. Ref. Ref. Ref.
N of beds (10 beds) 0.12 .005 0.16 .000 0.09 .053 -0.08 147
Region Seoul 314 044 3.06 .049 197 191
Busan -1242 <001 -1198 <.001 -10.65 <.001
Incheon -6.48 000 -6.28 008 -6.06 .008
Daegu 8.29 <.001 854 <.001 8.07 <.001
Gwangju 335 156 374 112 488 032
Daejon -7.28 009 -7.34 .008 -7.99 .003
Ulsan 1.27 0673 151 615 311 284
Gangwon 423 .090 3.89 119 3.89 .106
Chungbuk -10.68 000  -10.33 .001 -8.53 .003
Chungnam -3.91 118 -4.21 .092 -3.44 154
Jeonbuk -7.41 .001 -7.11 .002 -5.26 .017
Jeonnam 5.72 019 6.11 012 6.43 .007
Kyungbuk 5.75 .008 6.13 .005 7.06 .001
Kyungnam -5.10 .007 -4.46 019 -2.81 130
Jeju 16.73 <.001 16.88 < .001 1627 <.001
Gyeonggi Ref. Ref. Ref.
Area Metropolis 7.77 <.001 7.57 <.001 6.18 .001
Small city 0.46 798 0.11 951 0.33 852
Rural Ref. Ref. Ref.
Medically Yes 376 196 -3.98 170 -2.16 442
vulnerable area No Ref. Ref. Ref.
Herfindal index 1st (highest) 134 331 1.23 371 1.36 307
2nd 331 013 338 011 2.23 084
3rd 1.98 136 191 150 1.69 .188
4th (lowest) Ref. Ref. Ref.
Public Yes 12,68 <.001 13.82 <.001
No Ref. Ref.
Education Yes Ref. 7.74 .028
No Ref,
N of CT & MRI 1.24 049
Bed operation rate (%) -0.02 021
Cost per patient day (1,000 won) 026 <.001
Rate of inpatients (%) 9.66 .001
N of patients per doctor -0.19 <.001
Adjusted R® 23 <001 28 <001 29 <001 033 <.001

RN=Registered nurse; NA=Nurse assistant; CT=Computerized tomography; MRI=Magnetic resonance imaging.

B2 s 455 8= stEE(Blegen, Vaughn, & Vojir,  frolgk &po]7t Qg ot Fi AR Th= 7haaL 1T 84
2008; Kim, 2000; Kim et al., 2007; Mark, Salyer, & Wan, 7} @okch o]2j3t Aahk= A2 A9 3x F5571

2000) g A7t =Ed Aow Akdnt & Ao, FHELED = 2e s & w) TsAke] Aol
AETHHELS TA3AL AAY A o9 FAder FHHAEO ATEE A vk =3, e aEde
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Table 5. Hospital Factors affecting Nurse Staffing Level

N of patient per RN N of patient per RN & NA
Variables Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
B »p B » B »p B »p B » B »p B p B »p

Intercept 1323 <.001 14.35 <.001 1435 <.001 799 <.001 425 <001 449 <.001 445 <.001 1.80 <.001
Type of hospital

Tertiary 1159 <001 994 001 -849 016 -7.01 031 -369 <001 -332 <001 -1.68 117 -0.49 .600

General 976 <001 -996 <001 -906 <.001 -834 <.001 -175 <001 -182 <.001 -1.04 .010 -1.03 005

Hospital 314 <001 -362 <001 -343 <001 -483 <.001 047 .012 034 065 0.52 006 -0.84 <.001

Clinic Ref. Ref. Ref. Ref. Ref. Ref. Ref. Ref.

Nof beds (10 beds) 002 522 0.01 717 002 413 006 025 0.02 .002 0.02 .003 0.04 <.001 0.01 498

Region
Seoul -1.05 218 -1.04 222 -034 .660 -030 253 -028 281 -0.01 .949
Busan 489 <.001 477 <.001 338 001 0.09 801 0.00 999 -0.28 327
Incheon 3.84 003 380 004 231 047 0.44 265 040 310 -0.15 658
Daegu -1.19 303 -127 274 -170 101 0.08 .830 0.03 941 -0.06 .839
Gwangju 062 633 051 695 -070 545 0.02 954 -006 883 -048 140
Daejon 0.23 880 027 860 067 624 -0.57 221 -058 208 -0.56 155
Ulsan -0.73 659 -084 612 -190 200 -0.21 672 -025 620 -0.39 .355
Gangwon -1.81 187 -1.67 224 228 0063 -029 486 -023 581 -048 168
Chungbuk 319 050 312 056 093 526 028 571 022 659 -036 384
Chungnam 265 054 277 044 068 579 072 087 075 073 005 888
Jeonbuk 5.69 <.001 560 <.001 1.08 339 1.09 .004 1.03 .006 -0.50 117
Jeonnam 010 941 001 991 -290 .016 077 057 071 081 -013 702
Kyungbuk -047 690 -055 642 -0.83 435 054 139 045 210 047 120
Kyungnam 2.85 007 268 011 -051 593 0.69 .031 058 068 -0.42 122
Jeju -4.96 028 -495 028 -424 036 -0.12 866 -0.14 837 0.18 752
Gyeonggi Ref. Ref. Ref. Ref. Ref. Ref.
Area
Metropolis 212 032 214 032 -166 064 -0.19 522 -013 657 025 333
Small city 0.66 508 0.9 488 -048 589 008 795 016 59 003 905
Rural Ref, Ref, Ref. Ref. Ref. Ref.
Medically vulnerable
area
Yes 481 003 479 003 3.63 011 096 049 1.03 034 091 026
No Ref, Ref. Ref. Ref. Ref. Ref.
Herfindal index
1st (highest) -0.86 256 -0.81 287 -0.46 498 -042 008 -041 077 -0.28 155
2nd -0.96 191 097 186 0.08 906 -0.28 203 -0.30 181 0.05 783
3rd -0.81 267 -0.78 287 -048 4061 -036 106 -035 111 -0.26 159
4th (lowest) Ref. Ref Ref. Ref. Ref. Ref.
Public
Yes -4.67 007 -078 018 -2.08 <.001 -0.48 283
No Ref, Ref, Ref, Ref,
Education
Yes -199 319 119 508 -1.05 083 0494 334
No Ref. Ref. Ref. Ref.
N of CT & MRI -0.19 550 0.04 901 -0.35 <.001 0.10 257
Bed operation rate 0.05 <.001 0.01 <.001
(%)
Cost per patient day -0.06 <.001 -0.02 <.001
(1,000 won)
Rate of inpatients (%) -6.36 <.001 155 <.001
N of patients per 0.48 <.001 0.17 <.001
doctor
Adjusted R 04 <001 07 <.001 .08 <.001 26 <.001 02 <.001 03 <.001 04 <.001 32 <.001

RN=Registered nurse; NA=Nurse assistant; CT=Computerized tomography; MRI=Magnetic.
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