J Korean Acad Nurs Vol.43 No.1, 39-49
CHSt7tS 53| X| M43 AM15, 2013H 2& http://dx.doi.org/10.4040/jkan.2013.43.1.39

Structure of Nurse Labor Market and Determinants of Hospital Nurse Staffing Levels
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Purpose: To analyze the structure of Korean nurse labor market and examine its effect on hospital nurse staffing. Methods:
Secondary data were obtained from Statistics Korea, Education Statistics, and Health Insurance Review & Assessment Ser-
vice and Patient Survey. Intensity of monopsony in the nurse labor market was measured by Herfindahl Hirshman Index (HHI).
Hospital nurse staffing level was divided into high and low. While controlling for confounding factors such as inpatient days
and severity mix of patients, effects of characteristics of nurse labor markets on nurse staffing levels were examined using
multi-level logistic regressions. Results: For characteristics of nurse labor markets, metropolitan areas had high intensity of
monopsony, while the capital area had competitive labor market and the unemployed nurse rate was higher than other areas.
Among hospital characteristics, bed occupancy rate was significantly associated with nurse staffing levels. Among character-
istics of nurse labor markets, the effect of HHI was indeterminable. Conclusion: The Korean nurse labor market has different
structure between the capital and other metropolitan areas. But the effect of the structure of nurse labor market on nurse staff-
ing levels is indeterminable. Characteristics such as occupancy rate and number of beds are significantly associated with
nurse staffing levels. Further study in support of the effect of nurse labor market is needed.
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Table 1. Definition of Variables and Data Sources
Variables Definition Sources
Dependent Nurse staffing level High=1 HIRA 2010
(General hospital: 2nd grade or higher,
Tertiary hospital: 3rd grade or higher)
Low=0
Independent Labor market
Demand for nurse
A HHI= Z (.5,)? < 10000 Patient survey 2010
i=1
Supply for nurses
Supply of new nurses (Graduates from nursing colleges or universities / The number of Education statistics 2010
population) x 1,000
Unemployed nurse rate (The number of unemployed nurses / KRINP 2006
The number of available nurses) x 100
Region
Location Capital(Seoul, Gyeong-gi) / Metropolitan / HIRA 2010
Small city or rural area
Density of population The number of population / km? KOSIS 2010
Medicaid rate (The number of medicaid recipients / The number of healthcare KOSIS 2010
security recipients) x 100
Hospital
Type Tertiary hospital / General hospital: 300 beds or more / General HIRA 2010
hospital: less than 300 beds
Ownership Public / School / Private HIRA 2010
™ e <Eczxzwé>/ (XNn) HIRA 2010
Occupancy rate {[The number of inpatient days during 6 months (4th quarter in HIRA 2009, 2010

2009, 1st quarter in 2010) x 2] / The number of beds} x 100

Note: Capitalize all of the above names.
HIRA=Healthcare insurance review & assessment service; HHI=Herfindahl Hirshman index; KRINP = The Korean research institute for nursing policy; KOSIS = Korean statistical information
service; CMI=Case mix index.

Table 2. Demand and Supply for Nurses by Region

. . Demand for nurses (HHI) Supply for nurses
Variables Categories —
HHI_Bed HHI_inpatient HHI_RN Supply of new nurses  Unemployed nurses rate
Capital area Seoul 176 297 374 0.17 39.5
Gyeonggi 86 172 248 0.11 42.8
Mean 131 235 311 0.14 41.0
Mean rank 20 3.0 2.5 15 14.5
Metropolitan area Busan 166 295 430 0.22 334
Daegu 231 455 644 0.37 33.3
Daejun 589 1,095 1,245 0.44 34.7
Gwangju 266 437 607 0.72 322
Incheon 406 891 996 0.18 36.8
Ulsan 560 1,007 1,366 0.37 372
Mean 370 697 881 0.34 342
Mean rank 102 10.2 10.0 8.5 8.5
Small city or ruralarea  Chungbuk 460 601 949 0.20 34.0
(provinces) Chungnam 358 796 1,239 0.26 33.2
Gangwon 332 758 842 0.62 34.8
Kyungbuk 205 389 421 0.64 328
Kyungnam 122 242 406 0.25 34.6
Junbuk 302 598 1,138 0.42 305
Junnam 178 252 337 0.47 30.8
Mean 280 520 762 0.41 33.0
Mean rank 7.9 7.6 8.0 9.4 5.7
Kruskal-Wallis test Ve 4.03 3.97 5,02 5.02 6.13
P 133 137 .081 .081 047

HHI = Herfindahl Hirshman index; RN = Registered nurse.
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Table 3. Wage of Nurses by Hospital Characteristics
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Wage*
Characteristics Categories n (%) Fort p
M+ SD
Hospital type Tertiary hospital 23(37.3) 2,709+ 430 2.74 .009
General hospital 28 (54.9) 2,382+ 420
Location™ Capital area® 24 (47.1) 2,722 + 399 5.03 010
Metropolitan area” 17 (33.3) 2,400 + 450
Small city or rural area® 10(19.6) 2,286+ 410
Nurse grade™ 1st-2nd grade™ 19(37.3) 2,800 + 345 9.00 .005
3rd-5th grade™ 25 (49.0) 2,417+ 454
Bth-7th grade® 6(11.8) 2,102+215
Undeclared 1(2.0) 2,766 Excluded
Total 51 (100) 2,529 + 451

*10,000 won/year; *Duncan grouping: a>b, ¢>d; 'General hospital: 1st-2nd grade, Tertiary hospital: 3rd grade or higher; *General hospital: 3rd-5th grade, Tertiary hospital: 4-6th grade.
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Table 4. Hospital and Environmental Characteristics by Nurse Staffing Level
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Nurse staffing level

. . Total -
Variables Categories Low High rort p
n (%) or M+ SD n (%) or M+ SD n (%) or M+ SD
Hospital characteristics ~ Number of hospitals 211 (100.0) 151(71.6) 60 (28.4) 39.24 <.001
Size* 67.54 <.001
500 beds or more 80(37.9) 31(20.5) 49 81.7)
300-500 beds 44(20.8) 36 (23.8) 8(13.3
less than 300 beds 87 (41.2) 84 (65.6) 3(6.0)
Ownership* 47.68 <.001
Public 27(12.8) 26(17.2) 1(1.7)
School 56 (26.5) 19 (12.6) 3761.7)
Private 128 (60.7) 106 (70.2) 22(36.7)
Occupancy rate 81.1+18.5 720+17.4 926+11.9 9.81 <.001
CMmI 1.01+0.28 1.01+£0.26 1.03+0.33 0.52 602
Labor market HHI_RN 572+ 348 603 £+ 364 490 £+ 289
characteristics Supply of new nurses 0.29+0.18 0.32+0.19 0.23+0.14
Unemployed nurse rate 36.4+4.1 35.7+4.1 38.1+35
Regional characteristics ~ Density of population 4,984 + 6,400 3,644 + 5,521 8,356 + 7,221
Medicaid rate 39+1.8 430+1.9 30+1.1
Location
Capital area 85 (40.3) 47 (31.3) 38(63.3)
Metropolitan area 69 (32.7) 51(30.0) 18 (33.9)
Small city or rural area 57 (27.0) 53(35.1) 46.7)

*Fisher’s exact test; CMI=Case mix index; HHI=Herfindahl Hirshman index; RN =Registered nurse.
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Table 5. Determinants of Hospital Nurse Staffing Levels (Dependent variable: High nurse grade)

. . Null model Full model
Variables Categories
OR 95% Cl p OR 95% Cl p
Intercept 0.29 0.02-5.59 213 0.00 0.00->999 481
Hospital characteristics Size
500 beds or more 4516 6.30-323.76 <.001
300-500 beds 7.68 1.02-57.97 048
Less than 300 beds ref ref ref
Ownership
Public 0.45 0.02-0.90 607
School 6.82 2.20-21.17 .001
Private ref ref ref
(@] 3.14 0.76-12.93 112
Occupancy rate 2.57 1.59-4.17 <.001
Regional characteristics Location
Capital area 0.01 0.00->999 409
Metropolitan area 0.15 0.02-1.61 119
Small city or rural area ref ref ref
Density of population 1.02 1.00-1.04 045
Medicaid rate 0.40 0.10-1.58 187
Labor market characteristics HHI* 0.99 0.99-1.00 105
Supply of new nurses 1.02 0.97-1.08 436
Unemployed nurse rate 1.16 0.59-2.28 661
ICC 0.29 0.25
Explained variance (%) 12.2
OR=0dds ratio; CMI=Case mix index; HHI=Herfindahl Hirshman index; ICC=Intraclass correlation.
*HHI was calculated on the basis of hospital’s nurse share in their labor market(HHI_RN).
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