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Background: The purpose of this study was to analyze the increase in Grade of Nursing Management Fee of medical institutions
and establish a reasonable government policy by examining which factors affect the increase of nurse staffing.

Methods: Analyzing data collected from the Health Insurance Review & Assessment Service resource management department
with targets of 1,104 medical institutions. The study period was 5 years from June 30, 2008 to June 30, 2013. SAS ver. 9.2 (SAS Insti-
tute Inc,, Cary, NC, USA) was used for statistical analysis. The data was analyzed by a chi-square test and also conducted muiltivariate
logistic regression analyses for variables of basic characteristics, human resource characteristics, and material resources.

Results: Adjusted odds ratio (AOR) of the rise in Grade of Nursing Management Fee among other hospitals compared to hospitals
owned by government or universities was 0.264. The AOR in hospitals established after November 2006 compared to those before
June 1995 was 2.383. The AOR in Gangwon, Chungcheng South, and Jeolla South Provinces compared to Seoul was 0.084, 0.036,
and 0.194, respectively. The AOR in hospitals with more than 6.75 specialists per 100 beds compared to those with less than 6.75
specialists per 100 beds was 7.514.The AOR in hospitals with more than 17.48 nurse per 100 beds compared to those with less than
17.48 nurse per 100 beds was 3.300. The AOR in hospitals with 50% to 75% bed utilization, 75% to 90% bed utilization and more
than 90% bed utilization compared to those with less than 50% bed utilization was 5.428, 9.884, and 10.699, respectively. The AOR
in hospitals with one magnetic resonance imaging (MRI) and more than two MRI compared to those with no MRI was 2.018 and
2.942, respectively.

Conclusion: This result has showed policies to induce the rise in Grade of Nursing Management Fee among old hospitals and the in-
centive system for local medical institutions are needed. Also we need to develop a governmental policy for medium-small hospi-
tals with low operation rate of beds and insufficient medical personnel and number of equipment in hospitals.
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Figure 1. Research design frame.

Table 1. Classification and definition of dependent variables

Observed variables Definition

Measurement

Rise of nurse staffing grades

Increasing nurse staffing grade in late June 2013 compared to

1: Increasing nurse staffing grade

late June 2008 0: Downgrading or maintain grade
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Table 2. Classification and definition of independent variables
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Observed variable Definition

General characteristics
Hospital type

Ownership status
army)

Establishment year

1: tertiary hospital, 2: general hospital, 3: hospital, 4: oriental medicine hospital
1: public, 2: school, 3: etc (special, religious, social welfare, body corporate, foundation, corporation, medical, private,

1: prior to June 1995, 2: 1995. 6-2002. 6, 3: 2002. 7-2006. 11, 4: 2006. 11-2013. 6

Region 1: Seoul, 2: Busan, 3: Incheon, 4: Daegu, 5: Gwangju, 6: Daejeon, 7: Ulsan, 8: Gyeonggi-do, 9: Gangwon-do,
10: Chungcheongbuk-do, 11: Chungcheongnam-do, 12: Jeollabuk-do, 13: Jeollanam-do, 14: Gyeongsangbuk-do,
15: Gyeongsangnam-do, 16: Jeju-do

No. of medical departments 1: below 4 units, 2: 5-7 units, 3: 8-13 units, 4: above 14 units

medical expenditure (outpatient/admission) 1:below 0.32, 2:0.33 - 053, 3: 0.54 - 0.79, 4: excess 0.79

Characteristic of human resources
No. of doctors per 100 beds
No. of medical specialist per 100 beds
No. of nurses per 100 beds
No. of nurse’s aide per 100 beds
Characteristic of material resources

—_ s

- below 7.43 persons, 2: excess 7.43 persons
- below 6.75 persons, 2: excess 6.75 persons
- below 17.48 persons, 2: excess 17.48 persons
- below 6.67 persons, 2: excess 6.67 persons

No. of beds 1: below 72 beds, 2: 73-139 beds, 3: 140-280 beds, 4: excess 280 beds

Rate of operating beds 1: below 0.50, 2: 0.51-0.75, 3: 0.76-0.90, 4: excess 0.90

No. of computed tomography equipments 1:0,2.1,3:>2

No. of magnetic resonance imaging equipments 1:0,2:1,3:>2
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Table 3. General characteristics of hospitals (n=1,104)
Variable Category No. (%)
General characteristics
Hospital type Tertiary hospital 42 (3.80)
General hospital 224(20.29)
Hospital 759 (68.75)
Oriental medicine hospital 79(7.16)
Ownership status Public 54(4.89)
School 93(8.42)
Etc. 957 (86.68)
Establishment year Prior to June 1995 278(25.18)
1995. 6-2002. 6 274 (24.82)
2002. 7-2006. 11 276 (25.00)
2006.11-2013.6 276 (25.00)
Region Seoul 181(16.39)
Busan 87(7.88)
Incheon 38(3.44)
Daegu 77(6.97)
Gwangju 51(4.62)
Daejeon 34(3.08)
Ulsan 32(2.90)
Gyeonggi-do 196 (17.75)
Gangwon-do 43(3.89)
Chungcheongbuk-do 31(281)
Chungcheongnam-do 37(3.35)
Jeollabuk-do 56 (5.07)
Jeollanam-do 72(6.52)
Gyeongsangbuk-do 67(6.07)
Gyeongsangnam-do 94(851)
Jeju-do 8(0.72)
No. of medical departments (unit) <4 285(25.82)
57 276(25.00)
8-13 292 (26.45)
>14 251(22.74)
Medical expenditure (outpatient/admission) <032 303 (27.45)
0.33-053 268(24.28)
0.54-0.79 266 (24.09)
>0.79 267 (24.18)
Characteristic of human resources
No. of doctors per 100 beds (person) <743 552 (50.00)
>743 552 (50.00)
No. of medical specialist per 100 beds (person) <6.75 548 (49.64)
>6.75 556 (50.36)
No. of nurses per 100 beds (person) <1748 552 (50.00)
>17.48 552 (50.00)
No. of nurse’s aide per 100 beds (person) <6.67 558 (50.54)
>6.67 546 (49.46)
Characteristic of material resources
No. of beds <72 276 (25.00)
73-139 279(25.27)
140-280 275(24.91)
>280 274(24.82)
Rate of operating beds <050 313(28.35)
0.51-0.75 267 (24.18)
0.76-0.90 261 (23.64)
>0.90 263(23.82)
No. of computed tomography equipments 0 432(39.13)
1 546 (49.46)
>2 126(11.41)
No. of magnetic resonance imaging equipments 0 626 (56.70)
1 353(31.97)
>2 125(11.32)
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Table 4. Number of hospitals which increase the nurse staffing grade

Variable Total Tertiary hospital General hospital Hospital Oriental medicine hospital
Hospital type 1,104(100.00) 42(100.00) 224.(100.00) 759(100.00) 79(100.00)
Total 203(18.39) 22(52.38) 101 (45.09) 74(9.75) 6(7.59)
Rise by 1 grade 137 (12.41) 22(52.38) 67(29.91) 45(5.93) 3(3.80)
Rise by 2 grade 39(3.53) 25(11.16) 11(1.45) 3(3.80)
Rise by 3 grade 17(1.54) 7(3.13) 10(1.32)
Rise by 4 grade 8(0.72) 2(0.89) 6(0.79)
Rise by 5 grade 2(0.00) 2(0.26)
Values are presented as number (%).
Table 5. Changes of nurse staffing grade: general characteristics
Variable Category Maintain/down Increase *2 (pvalue)
Total 901 (81.61) 203(18.39)
Hospital type Tertiary hospital 20(47.62) 22(52.38) 182.6358 (< 0.0001)
General hospital 123(54.91) 101 (45.09)
Hospital 685(90.25) 74(9.75)
Oriental medicine hospital 73(92.41) 6(7.59)
Ownership status Public 39(64.81) 19(35.19) 51.1956 (< 0.0001)
School 54 (58.06) 39(41.94)
Etc. 812 (84.85) 145(15.15)
Establishment year Prior to June 1995 200(71.94) 78(28.06) 23.2084(<0.0001)
1995. 6-2002. 6 233(85.04) 41(14.96)
2002. 7-2006. 11 235(85.14) 41(14.86)
2006. 11-2013.6 233(84.42) 43(15.58)
Region Seoul 130(71.82) 51(28.18) 39.0527 (0.0006)
Busan 68(78.16) 19(21.84)
Incheon 29(76.32) 9(23.68)
Daegu 62(80.52) 15(19.48)
Gwangju 38(74.51) 13(25.49)
Daejeon 27 (79.41) 7(20.59)
Ulsan 26(81.25) 6(18.75)
Gyeonggi-do 157(80.10) 39(19.90)
Gangwon-do 41(95.35) 2(4.65)
Chungcheongbuk-do 26(83.87) 5(16.13)
Chungcheongnam-do 36(97.30) 1(2.70)
Jeollabuk-do 50(89.29) 6(10.71)
Jeollanam-do 66(91.67) 6(8.33)
Gyeongsangbuk-do 57(85.07) 10(14.93)
Gyeongsangnam-do 83(88.30) 11(11.70)
Jeju-do 5(62.50) 3(37.50)
No. of medical departments (unit) <4 266(93.33) 19(6.67) 146.2436 (< 0.0001)
5-7 250(90.58) 26(9.42)
8-13 243(83.32) 49(16.78)
>14 142 (56.57) 109 (43.43)
Medical expenditure (outpatient/admission) <0.32 279(90.08) 24(7.92) 68.1875(<0.0001)
0.33-0.53 194 (72.39) 74(27.61)
054-0.79 189(71.05) 77(28.95)
>0.79 239(89.51) 28(10.49)
Values are presented as number (%).
4. 2tS55 45 A 0l H] Qfgf] F- X Eu|of thelf AN S| FRAS AR At e
MU ool olR7|e| IEHF Aol GFS UL 09 ol SARCR felsiict olry|R B S
= A8 Sl EAIAESHEAS A 2E 104 A & EARTC & 5191w, Q] wAkH] 71 0.318 (95% CI, 0.115-
NI 40l B, MRTE AU, 240, MRS d T 0879), T 0172 95% CI, 005-059)2 FAH O felet

46 www.kshpa.org

HASESHS|X| 2015;25(1):40-52



AT oV o271 ST P58 FY - 2

Table 6. Changes of nurse staffing grade: characteristic of human resources

Variable Category Maintain/down Increase X% (p-value)

No. of doctors per 100 beds (person) <743 539(97.64) 13(2.36) 189.1014 (< 0.0001)
>743 362 (65.56) 190 (34.42)

No. of medical specialist per 100 beds (person) <6.75 543(98.37) 9(1.63) 206.5816 (<0.0001)
>6.75 358 (64.86) 194 (35.14)

No. of nurses per 100 beds (person) <1748 536(97.10) 16(2.90) 176.4983 (< 0.0001)
>17.48 365(66.12) 187(33.88)

No. of nurse’s aide per 100 beds (person) <b6.67 455 (81.54) 103 (18.46) 0.0038 (0.9508)
>6.67 446 (81.68) 100(18.32)

Values are presented as number (%).

Table 7. Changes of nurse staffing grade: characteristic of material resources

Variable Category Maintain/down Increase X (pvalue)

No. of beds <72 247(89.49) 29(1051) 64.4507 (<0.0001)
73-139 255(91.40) 24(8.60)
140-280 211(76.73) 64(23.27)
>280 188(68.61) 86(31.39)

Rate of operating beds <050 307(98.08) 6(1.92) 104.5902 (< 0.0001)
0.51-0.75 226 (84.64) 41(15.36)
0.76-0.90 188(72.03) 73(27.97)
>090 180(68.44) 83(31.56)

No. of computed tomography equipments 0 400(92.59) 32(7.41) 119.3208 (< 0.0001)
1 438(80.22) 108(19.78)
>7 63(50.00) 63(50.00)

No. of magnetic resonance imaging equipments 0 589(94.09) 37(5.91) 1614 (<0.0001)
1 254 (71.95) 99(28.05)
>2 58 (46.40) 67 (53.60)

Values are presented as number (%).
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Table 8. Determinants of nurse staffing grade: logistic regression

Observed variable Category Model 1 Model 2 Model 3
General characteristics
Hospital type Tertiary hospital 1.000 1.000 1.000
General hospital 1.358(0.599-3.081) 1.233(0.537-2.833) 1.768 (0.686-4.556)
Hospital 0.318*(0.115-0.879) 0.827(0.277-2.471) 3.443(0.944-12.549)
Oriental medicine hospital 0.172** (0.050-0.599) 0.329(0.089-1.222) 3.938(0.716-21.668)
Ownership status Public 1.000 1.000 1.000
School 0.656 (0.253-1.701) 0.670(0.238-1.885) 0.576(0.186-1.777)
Etc. 0.305** (0.140-0.665) 0.336* (0.141-0.801) 0.264***(0.103-0.681)
Establishment year Prior to June 1995 1.000 1.000 1.000
1995. 6-2002. 6 1.098 (0.635-1.897) 1.297 (0.722-2.328) 1.145(0.615-2.133)
2002. 7-2006. 11 1.352 (0.767-2.385) 1.326 (0.718-2.449) 1.225(0.633-2.37)

2006. 11-2013.6 1.856* (1.042-3.308) 2.681%**(1.397-5.144) 2.383* (1.159-4.900)
Region Seoul 1.000 1.000 1.000
Busan 0.664 (0.329-1.342) 0.826(0.39-1.749) 0.549(0.239-1.260)
Incheon 0.825(0.323-2.109) 1.089(0.387-3.062) 1.034(0.329-3.250)
Daegu 0.836(0.403-1.735) 1.095 (0.487-2.464) 0.98(0.402-2.389)
Gwangju 0.825(0.355-1.922) 1.209(0.479-3.048) 0.889(0.345-2.289)
Daejeon 0.685(0.236-1.982) 0.655(0.208-2.061) 0.503(0.149-1.698)
Ulsan 0.732(0.254-2.107) 1.011(0.318-3.216) 0.641(0.173-2.375)
Gyeonggi-do 0.693(0.397-1.208) 0.883(0.484-1.610) 0.666 (0.348-1.276)
Gangwon-do 0.058***(0.012-0.281) 0.085*** (0.016-0.448) 0.084*** (0.015-0.460)
Chungcheongbuk-do 0.424(0.133-1.357) 0.562 (0.154-2.054) 0.415(0.115-1.495)
Chungcheongnam-do 0.039**(0.005-0.313) 0.048*** (0.006-0.403) 0.036*** (0.004-0.319)
Jeollabuk-do 0.253**(0.090-0.710) 0.358(0.116-1.109) 0.279(0.087-0.890)
Jeollanam-do 0.187***(0.069-0.509) 0.283*(0.098-0.818) 0.194*** (0.065-0.581)
Gyeongsangbuk-do 0.380* (0.155-0.930) 0.512(0.189-1.385) 0.431(0.153-1.215)
Gyeongsangnam-do 0.348** (0.158-0.767) 0.749(0.312-1.794) 0.585(0.229-1.493)
Jeju-do 0.609(0.114-3.247) 0.813(0.145-4.557) 0.620(0.109-3518)
No. of medical departments (unit) <4 1.000 1.000 1.000
57 1.286 (0.677-2.442) 1.164 (0.575-2.357) 0.734(0.321-1.679)
8-13 1.508 (0.801-2.839) 2.396* (1.164-4.933) 1.498(0.594-3.78)
>14 2.290% (1.058-4.958) 3.112*(1.275-7.600) 1.704 (0.554-5.245)
Medical expenditure (outpatient/admission) <0.32 1.000 1.000 1.000
0.33-0.53 2.820%** (1.594-4.988) 1.045(0.522-2.094) 1.104(0514-2.372)
0.54-0.79 1.938% (1.075-3.495) 0.573(0.281-1.171) 0.659 (0.298-1.457)
>0.79 1.309(0.701-2.444) 0.481(0.229-1.01) 0.866 (0.363-2.063)
Characteristic of human resources
No. of doctors per 100 beds (person) <743 1.000 1.000
>743 1.684(0.578-4.909) 1.870(0.593-5.893)
No. of medical specialist per 100 beds (person) <6.75 1.000 1.000
>6.75 9.244%* (2.878-29.692) 7.514%%%(2.131-26.5)
No. of nurses per 100 beds (person) <1748 1.000 1.000
>17.48 3.798***(2.018-7.152) 3.300%** (1.664-6.544)
Characteristic of material resources
No. of beds <72 1.000
73-139 0.617(0.272-1.397)
140-280 1.820 (0.689-4.808)
>280 1.694 (0.550-5.216)
Rate of operating beds <050 1.000
0.51-0.75 5.428*** (2.024-14.555)
0.76-0.90 9.884*** (3.589-27.217)
<090 10.699*** (3.894-29.401)
No. of computed tomography equipments 0 1.000
1 1.305(0.553-3.084)
>2 1.053(0.342-3.244)
No. of magnetic resonance imaging equipments 0 1.000
1 2.018* (1.004-4.053)
>2 2.942* (1.226-7.061)
(Continued to next page)
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Table 8. Continued
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Observed variable Category Model 1 Model 2 Model 3
Number 1,104 1,104 1,104
H-L goodness of fit test p-value 0.4103 0.9471 0.5483
C-statistics 0.819 0.892 0.906
Values are presented as odds ratio (35% confidence interval).
*p<0.05.**p<0.01. ***p<0.001.
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