BHAYPASEA] A 21 A A 2%

Korean J. of Health Policy & Administration
Vol. 21, No. 2, June. 2011;195-212 =
DOI : 10.4332/KJHPA.2011.21.2.195

ZrEAR| w2k swE 49 Ak A% 23

<{Abstract>

Inpatient Outcomes by Nurse Staffing Grade in Korea

Su—Jin Cho, Hanju Lee, Ju=Yeon Oh", Jin—Hyun Kim"
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Seoul National University College of Nursing *

Objectives

This study investigates the relationship between nurse staffing levels and
differences in patient outcomes in terms of average length of stay, in—hospital
mortality rate and 30—day death rate in order to evaluate the effectiveness of
a policy that differentiates fees for inpatients on the basis of nurse—to—bed

ratios.

Methods

We obtained information on inpatients from health insurance claims data
published by the Health Insurance Review and Assessment Service(HIRA) in
2008, organizational factors(type of hospital, ownership) from the records of
the hospital report system in 2008, and nurse staffing levels, which were
graded on a scale of 1 to 7, from data compiled between December 15, 2007,

and September 20, 2008. The data were segregated according to type of
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hospital and quarter and finally 3,517 records of 1,182 hospitals were
analyzed using multi—level analysis.

Results

The average length of stay in grade 1~6 hospitals was lower than that in
grade 7 ones, but the difference was much below one day. No significant
difference was found among different grades in tertiary hospitals. Further,
variations in staffing levels did not result in any significant difference in the
in—hospital mortality rate and 30—day death rate.

Conclusions

High nurse staffing levels did not result in better patient outcomes compared
with low staffing levels. We therefore recommend modifying the above nurse

staffing policy so as to make it more effective in improving patient outcomes.

Key Words - Nursing staff, Hospitalization, Length of stay, In—hospital
mortality, 30—day death rate
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) st = AT (Flynn & McKeown, 2009). Lankshear % (2005)
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Table 1. General characteristics of hospitals
Character ist ics Total Tertiary General Hospital
n (%) n (%) n (%) n (%)
Frequency
Type of Hospital
Tertiary hospital 43 (3.64)
General hospital 267 (22.59)
Hospi tal 872 (73.77)
Total 1,182 (100.00)
Areas
Si 327 (27.66) 6 (13.95) 97 (36.33) 224 (18,95)
Gun 130 (11.00) 0 (0.00) 18 (6.74) 112 (9.48)
Qu 725 (61.34) 37 (86.05) 152 (56.99) 536 (45.35)
Total 1,182 (100.00) 43 (100,00) 267 (100,00) 872 (100,00)
Ownership
Private 1,135 (96.02) 42 (97.67) 235 (88.01) 858 (98.39)
National 47 (3.98) 1233 32 (11,99 14 (1.61)
Total 1,182 (100.00) 43 (100.00) 267 (100,00) 872 (100.00)
Quar ter
First 1,025 (29.14) 43 (25,00) 259 (27.70) 723 (30.00)
Second 818 (23.26) 43 (25.00) 227 (24.28) 548 (22.74)
Third 825 (23.46) 43 (25,00) 227 (24,28) 555 (23.03)
Forth 849 (24.14) 43 (25.00) 222 (23.74) 584 (24,23)
Total 3,517 (100,00) 172 (100,00) 935 (100,000 2,410 (100,00)
General ward staffing grade*
Grade 1 6 (0.59) 2 (4.65) 3 (1.16) 1(0.14)
Grade 2 28 (2.73) 5 (11.63) 12 (4.63) 11 (1.52)
Grade 3 83 (8.10) 21 (48.84) 44 (16,99) 18 (2.49)
Grade 4 80 (7.80) 15 (34.88) 43 (16.60) 22 (3.04)
Grade 5 57 (5.56) 33 (12.74) 24 (3.32)
Grade 6 163 (15,90) 64 (24.71) 99 (13.69)
Grade 7 608 (59.32) 60 (23.17) 548 (75,80)
Total 1,025 (100.00) 43 (100.00) 259 (100,00) 723 (100.00)
NMean+SD
ORG Severity 1, 2 rate (%) 33.14+19.72  40.70+11,26  43.65£12.75 7.51£20,67
=65 rate (%) 22.97+16.32 23131430  24,76+£12,03 22,26+18.15
Length of stay (day) 6.76+2.77 6.33+0.51 6.59+1.45 6.86+3.22
In-hospital mortality (1,000) 7.56+20,21 6.94+4.33 7.79+10,11 7.51+23.56
30-day mortality (1,000) 13.93+27.39 13.30+£7.70  13.62£13.98 14.09+31,86

* Frequency of the first quarter, 2008
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Table 2. Patient outcomes by type of Hospital and general ward staffing grade
at first quarter in 2008

Total Tertiary General Hospital
Length of stay (day)
Grade 1 6.13£0.76 6.06£0,23 6.42£1.00 0.38
Grade 2 5.72£1.07 5.97£0.25 6.06£0.89 5.24%1.33
Grade 3 6.11£0,95 6.42+0.59 6.27+0,68 0.36+1.41
Grade 4 6.60£2.15 6.58%0,52 6.4610,55 6.88+4.05
Grade 5 6.20+1,55 - 6.64+0,87 0.0912,04
Grade 6 6.22+1,36 - 6.63£0.74 0.96£1,59
Grade 7 7.68+3.82 - 8,01£2.32 7.65+3.95
F value 9.36 1.93 11,50 9.56
o {001 0,140 (001 (001
In-hospi tal mortality (1,000)
Grade 1 4,84+4,06 0.27+0,52 6.17+£5.16 0
Grade 2 2.12%3,95 3.83%2.31 3.91+4.76 0.9143.02
Grade 3 5,18£4.80 7.90£4.09 0.81£4.60 0,48%2.03
Grade 4 7.84+13.93 9.55%6,39 6.44£5,19 9,43+25.30
Grade 5 6.39+11.68 - 9.97+13.29 1,46+6,53
Grade 6 5.74£10,59 - 9,14£11.95 3.54£9.02
Grade 7 10,21+24.85 - 9.651£16,44 10,27+£25.61
F value 2.12 1.93 1.15 2.25
p 0,049 0,141 0.336 0.037
30-day mortality (1,000)
Grade 1 9.18+5.40 9.61£0.87 11,94+4.32 0
Grade 2 5.20£5,71 9.13£2.64 7.10£6,59 1,33+3.03
Grade 3 8941718 12,93£6.91 10,21+5,97 1.16+3.80
Grade 4 13.56+20,49 21,0449,30 10,99+8.04 13,48+36.59
Grade 5 12.48+17.72 - 19,03+£19.24 3.47£10,18
Grade 6 10,28+15.29 - 15,88+16,59 0.57£13.27
Grade 7 17.79+33.09 - 15.97+£20,15 17.99+34.22
F value 3.31 5,13 2.10 3.59
p 0,003 0.004 0,053 0.002
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Table 3. Multi—level analysis of average length of stay by general ward staffing

grade
Total Tertiary General Hospi tal
Estimate p Estimte p Estimate p Estimate D

Fixed effect
Intercept 5.46 (001 587 {0,001 575 <0.001 6.06 (001
Type of care

Tertiary 0.57 0.301 - - - - - -

General -0.08 0.888 - - - - - -

Hospital Ref, - - - - - - -
Ownership

Private 1.20 0.024 1.30 0.006 -0.26 0.36 4,54 (001

National Ref., - Ref, - Ref, - Ref, -
Areas

Si 1.23  <0.001 -0.13 0.524 0.44 0.021 1.99 (001

Gun -0,56 0.104 - - -0,97 0.125 -0,42 0.326

Qu Ref, - Ref, - Ref, - Ref, -
Quarters

First -0.01 0.777 0.09 0.007 0.12 0.145 -0.08 0.190

Second 0.05 0.259 0.06 0.068 0.11 0,182 0.02 0.699

Third 0.01 0.770 -0.08 0.041 0.14 0.093 -0,03 0.495

Forth Ref, - Ref, - Ref, - Ref, -
=65 rate 0.04 (001 0.01 0.340 0.041 (001 0.03 (001
Severity 0.02 (001 0.01 0.325 0.028 €001 0.02 (001
Staffing grade

Grade 1 -0.87 0.041 -0.14 0.383 -1.83 0.001 -0,01 0.394

Grade 2 -0.89 0.002 0.02 0.837 -1.73 {001 -0.62 0.173

Grade 3 -0,94 (001 0.03 0.692 -1.74 {001 -0.79 0.005

Grade 4 -0,96 (001 Ref, - -1.74 (001 -0.74 0.001

Grade 5 -0,99 {001 - - -1.68 (001 -0.83 (001

Grade 6 -1.05 (001 - - -1.72 (001 -0.86 (001

Grade 7 Ref, - - - Ref, - Ref, -

Random ef fect

Variance at the

hespital level 11.44 {001 0.190 {001 1.594 001 14,94 {001

Var iance at the

0.86 {001 0,020 {001 0.703 001 0,98 {001
quar ter level

-2 RLL 13681.9 9.1 2919.4 9958.5
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Table 4. Multi—level Analysis of in—hospital mortality by general ward staffing

grade
Total Tertiary General Hospital
Estimate D Estimate P Estimate D Estimate P
Fixed effect
Intercept -14.43 o001 —0.66 0.851  —4.308 003  -10.05 <0.001
Type of care
Tertiary 0.46 0.082 - - - - - -
General -0.49 0.877 - - - - - -
Hospi tal Ref, - - - - - - -
Ownership
Private 15.90 €001 4,74 0,198 799  <0.001 40,31 €0.001
National Ref, - Ref, - Ref, - Ref, -
Areas
Si -4.00 0.002 -1.70 0,285 -1.02 0340  -4710 0,008
Gun -9.78 €001 - - =711 Q001 1111 <0.001
Gu Ref, - Ref, - Ref, - Ref, -
Quar ters
First 0.55 0.209 0.98 0,014 -0.24 0,605 0.764 0,230
Second -0,42 0.333 -0.12 0,760 —0.75 0,093 0358 0570
Third 0.79 0.069 -0.05 0,917 0.17 0.702 0.872 0,159
Forth Ref, - Ref, - Ref, - Ref, -
=65 rate 0.61 €001 041  0.001 0.092 0.002 0.658  0.001
Sever ity 0.17 €001 -0.03 0.460 0.369  <0.001 0.165  <0.001
Staffing grade
Grade 1 -0.24 0,945 -1.16 0,484 -1.83 0553  -1200  0.827
Grade 2 -0.23 0,918 -1.39 0,206 —2.53 014 0721 0851
Grade 3 0.52 0.728 -1.15 0.115 -1.14 0,344 0.107  0.965
Grace 4 0.26 0,847 Ref, - -1.80 0.115 0535 0.79%
Grade 5 0.96 0.463 - - -1.06 0.359 1.850 0,333
Grade 6 -0,42 0.673 - - -1.31 0193 0739 0,580
Grade 7 Ref, - - - Ref, - Ref, -
Random ef fect
Variance at the o001 (oo1 1074 Q001 4943 Q001 40753 0,001
hospital level

Variance at the
quarter level

2 AL 28062.0 779.0 6065.3 20001.3

73,61 (oo1 3.00  <0.001 1239 <0.001 102.25  <0.001
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Table 5. Multi—level analysis of 30—day death rate by general ward staffing

grade
Total Tertiary General Hospi tal
Estimate o Estimate o Estimate D Estimate D
Fixed effect
Intercept -17.89  0.001 -10.86 0.039 -3.84 0089 -1298  <0.001
Type of care
Tertiary 6.26 0,082 - - - - - -
General —2.04 0,569 - - - - - -
Hospi tal Ref, - - - - - - -
Ownership
Private 18.80  <0.001 -1.22 0.822 13.69  <0.001 4472 <0.001
National Ref, - Ref, - Ref, - Ref, -
Areas
Si -6,07  <0.001 -0,83 0.727 -1.44 0.216 -7.19  <0.001
Gun -12.06  <0.001 - - -6.19 0006  —14.21  <0.001
Gu Ref, - Ref, - Ref, - Ref, -
Quarters
First -0,20 0.746 1.90 0.001 -0.78 0.229 -0.16 0.861
Second -1.28 0.039 -0.17 0.757 -1.58 0.013 -1.29 0,147
Third -0.04 0.952 0.14 0.826 -0.76 0.237 -0.03 0.970
Forth - - - - - - - -
>65 rate 1.03  <0.001 1,10 <0.001 0.550  <0.001 1,107  <0.001
Sever ity 0.23  <0.001 -0,02 0.774 0117 <0.001 0.219  <0.001
Staffing grade
Grade 1 -1.90 0.676 -4.32 0.073 -1.45 0.698 =240 0.744
Grade 2 -2.00 0.487 =171 0.282 -3.16 0,141 -3.32 0.500
Grade 3 -0.46 0.811 =077 0.462 -1.26 0.390 -1.21 0.707
Grade 4 -1.30 0.458 Ref - —2.53 0,074 -1.08 0.689
Grade 5 -0.61 0.724 - - -0.98 0,507 —0.01 0,998
Grade 6 -1.57 0.231 - - -0.98 0,437 -2.54 0,146
Grade 7 Ref, - - - Ref, - Ref, -
Random ef fect
Variance at the 0 i oot 2402 Q001 5166 0001 50008 {0,001
hospital level
Varlanee at the o) 0 oo1 606 Q001 4451 Q001 602 Q.00
quarter level
-2 RLL 30026.3 895.9 6591.9 21309.3
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