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The Change in Readmission Rate, Length of Stay and Hospital
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Objectives: We assessed impact of performance reporting information about the readmission rate, length of stay and cost of

hip hemiarthroplasty.

Methods: The data are from a nationwide claims database, National Quality Improvement Project database, of Health
Insurance Review & Assessment Service in Korea. From January 2006 to April 2008, we received information of length of
stay, readmission within 30 days, cost of 22 851 hip hemiarthroplasty episodes. Each episodes has retained the diagnoses of
comorbidities and demographics. We used time-series analysis to assess the shifting of patients selections, between high
volume (over 16 operations in a year) and low volume institutions, after performance reporting (December 2007). The changes
of quality (readmission, length of stay) and cost were evaluated by multilevel analysis with adjustment of patient’s factors and

institutional factors after performance reporting.

Results: As compared with the before performance reporting, the proportion of patients who choose the high volume
institution, increased 3.45% and the trends continued 4 months at marginal significance (p=0.059). After performance
reporting, national average readmission rate, length of stay were decreased by 0.49 OR (95% CI=0.25-0.95) and 10%
(8=-0.102, p<0.01) and cost was not changed (8=-0.01, p=0.27). The high volume institutions were more decreased than low

volume in length of stay.

Conclusions: After performance reporting, readmission rate, length of stay were decreased and the patient selections were
marginally shifted from low volume institutions to high volume institutions.
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Table 1. Basic characteristics of hip hemiarthroplasty patient and institution

. % Readmission (n=375) Length of stay Cost*
Variables
(n=22851) % p-value % p-value % p-value
Age
<60 10.7 15 0.84 32.2 <0.01 6910000 <0.03

60 - 69 17.1 1.6 336 7170000
70-79 37.9 16 33.1 7110000
80 + 344 1.7 31.7 7050000

Sex
Female 70.5 1.5 0.01 324 0.54 7200000 <0.01
Male 29.5 2.0 32.7 7030000

Medical coverage
Health insurance 80.9 1.6 0.39 30.6 <0.01 6990000 <0.01
Medical aid 19.1 1.8 41.1 7440000

Admission type
Emergency 495 1.9 0.01 33.2 <0.01 6770000 <0.01
Outpatient 50.5 14 32.1 7380000

Reoperation
First operation 89.8 15 <0.01 32.7 0.03 7080000 0.38
Reoperation 10.2 29 31.3 7010000

Main diagnosis
Non-fracture 54.4 1.8 0.04 31.8 <0.01 7070000 1.00
Fracture 45.6 1.5 335 7080000

Arrhythmia
Yes 49 22 0.12 35.5 <0.01 8000000 <0.01
No 95.1 1.6 324 7030000

Ischemic heart disease
Yes 15.0 2.3 <0.01 34.8 <0.01 7740000 <0.01
No 85.0 15 32.2 6960000

Heart failure
Yes 5.6 1.9 0.38 35.8 <0.01 7930000 <0.01
No 94.4 1.6 324 7020000

Chronic obstructive pulmonary disease
Yes 8.8 2.6 <0.01 34.9 <0.01 7510000 <0.01
No 91.2 1.6 324 7030000

Primary malignant tumor
Yes 29 17 0.99 35.1 0.04 8670000 <0.01
No 97.1 1.6 325 7090000

Liver disease
Yes 74 1.5 0.57 38.2 <0.01 8390000 <0.01
No 92.6 1.7 32.1 6970000

Renal failure
Yes 10.8 24 <0.01 33.1 0.28 7520000 <0.01
No 89.2 1.6 325 7020000

Malnutrition
Yes 10.3 2.3 0.01 325 0.92 7370000 <0.01
No 89.7 1.6 32.6 7040000

Diabetes melitus
Yes 14.3 2.0 0.09 35.8 <0.01 7590000 <0.01
No 85.7 1.6 32.1 6990000

Hypertension
Yes 1.9 1.9 <0.01 33.8 <0.01 7300000 <0.01
No 1.3 1.3 31.1 6840000

Pulmonary embolism
Yes 0.3 27 0.48 41.9 0.10 9350000 <0.01
No 99.7 1.6 32.6 7070000

Asthma
Yes 48 2.1 0.21 35.1 <0.01 7160000 0.41
No 95.2 1.6 325 7070000

Stroke
Yes 19.9 2.0 0.02 36.0 <0.01 7520000 <0.01
No 80.1 1.6 31.8 6970000
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Table 1. Continued
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) % Readmission (n=375) Length of stay Cost*
Variables
(n=22851) % p-value % p-value % p-value
Unequal lower limb length
Yes 2.6 35 <0.01 35.8 0.02 7460000 <0.01
No 97.4 1.6 325 7070000
Parkinson disease
Yes 15 24 0.27 33.6 0.07 7490000 0.04
No 98.5 1.6 324 7070000
Deep vein thrombosis
Yes 17.8 24 <0.01 324 <0.01 7330000 <0.01
No 822 15 33.6 7020000
Osteoporosis
Yes 28.0 2.1 <0.01 35.1 <0.01 7520000 <0.01
No 72.0 15 31.6 6900000
Number of bed
<100 8.3 2.1 0.12 26.3 <0.01 5240000 <0.01
100 - 299 35.6 1.8 32.8 6460000
300 - 499 16.4 1.7 37.9 7550000
500 - 999 29.0 14 33.0 7770000
1000 + 10.7 14 27.2 7940000
Foundation entity
Public 144 15 <0.01 34.6 <0.01 7450000 <0.01
Academy 225 1.1 30.0 7780000
Private 63.0 1.9 33.0 6740000
Istitution type
Specified general hospital 220 14 <0.01 271 <0.01 7710000 <0.01
General hospital 47.6 15 35.9 7450000
Hospital 27.8 2.0 32.0 6120000
Clinic 2.6 3.0 26.1 4990000
Teaching hospital
Yes 453 14 <0.01 31.2 <0.01 7720000 <0.01
No 54.7 1.9 33.8 6540000
Location of hospital
Metropolitan 50.8 1.9 <0.01 31.3 <0.01 7150000 <0.01
City and rural 49.2 14 33.9 7010000
Volume of operation
<16 235 1.6 0.09 35.2 <0.01 6440000 <0.01
16 + 76.5 1.9 31.8 7270000
* Rounded to 1000 Won.
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Table 2. Multilevel analysis of public reporting impact in hip hemiarthroplasty

Model 1 (readmission) Model 2 (length of stay") Model 3 (cost®)
OR 95% Cl Coefficient 3 SE p-value Coefficient3  SE p-value
Age
< 60 1.00 0.000 0.000
60 - 69 1.07 0.69-1.64 0.022 0.015 0.14 0.025 0.006 <0.01
70 - 79 1.17 0.78-1.77 0.005 0.014 0.72 0.036 0.006 <0.01
80 + 1.53 1.00-2.33 -0.014 0.015 0.35 0.054 0.006 <0.01
Sex
Female 1.00 0.000 0.000
Male 1.41 1.11-1.80 -0.027 0.009 <0.01 0.028 0.004 <0.01
Medical coverage
Health insurance - 0.000 0.000
Medical aid - 0.144 0.010 <0.01 -0.021 0.004 <0.01
Admission type
Outpatient 1.00 0.000 0.000
Emergency 0.99 0.77-1.28 -0.010 0.009 027 0.008 0.004 0.05
Reoperation
First operation 1.00 0.000 -
Reoperation 2.48 1.77 - 3.46 0.030 0.014 0.03 -
Main diagnosis
Non-fracture 1.00 0.000 -
Fracture 0.85 0.68-1.07 0.037 0.009 <0.01 -
Arrhythmia
Yes - 0.040 0.017 0.02 0.021 0.007 <0.01
No - 0.000 0.000
Ischemic heart disease
Yes 1.26 0.96 - 1.65 0.033 0.011 <0.01 0.007 0.005 0.16
No 1.00 0.000 0.000
Heart failure
Yes - 0.007 0.016 0.66 0.026 0.007 <0.01
No - 0.000 0.000
Chronic obstructive pulmonary disease
Yes 1.36 0.98-1.88 -0.006 0.013 064 0.004 0.006  0.50
No 1.00 0.000 0.000
Primary malignant tumor
Yes - 0.052 0.022 0.02 0.066 0.009 <0.01
No - 0.000 0.000
Liver disease
Yes - 0.077 0.014 <0.01 0.058 0.006 <0.01
No - 0.000 0.000
Renal failure
Yes 1.19 0.88-1.62 - 0.023 0.005 <0.01
No 1.00 0.000
Malnutrition
Yes 1.09 0.79-1.51 - 0.011 0.005 0.03
No 1.00 0.000
Diabetes melitus
Yes - 0.057 0.011 <0.01 0.015 0.005 <0.01
No 0.000 0.000
Hypertension
Yes 1.46 1.14-1.85 0.029 0.008 <0.01 0.007 0.003  0.02
No 1.00 0.000 0.000
Pulmonary embolism
Yes - - 0.107 0.027 <0.01
No 0.000
Asthma
Yes - 0.028 0.018 0.12 -
No 0.000
Stroke
Yes 1.09 0.85-1.40 0.037 0.009 <0.01 0.009 0.004 0.02
No 1.000 0.000

SE: standard error, *Differences in DIC: final moodel DIC - basic model DIC, ‘log transformation.
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Model 1 (readmission)

Model 2 (length of stay )

Model 3 (cost®)

OR 95% ClI Coefficient 3 SE p-value Coefficient3  SE p-value
Unequal lower limb length
Yes 1.89 1.18-3.04 0.024 0.023  0.30 0.014 0.010 0.16
No 1.00
Parkinson disease
Yes - - -0.002 0.013 0.88
No
Deep vein thrombosis
Yes 1.41 1.09-1.84 0.019 0.010  0.06 0.013 0.004 <0.01
No 1.00 0.000
Osteoporosis
Yes 1.22 0.97-1.54 0.046 0.008 <0.01 0.021 0.004 <0.01
No 1.00
Number of bed
< 100 - 0.000 0.000
100 - 299 - 0.096 0.025 <0.01 0.051 0.010 <0.01
300 - 499 - 0.201 0.034 <0.01 0.085 0.013 <0.01
500 - 999 - 0.191 0.040 <0.01 0.119 0.014 <0.01
1000 + - 0.188 0.049 <0.01 0.173 0.017 <0.01
Foundation entity
Public 1.00 0.000 0.000
Academy 0.81 0.51-1.29 -0.047 0.048 0.33 0.048 0.014 <0.01
Private 1.35 0.91-20 -0.041 0.039 029 0.025 0.012  0.04
Istitution type
Clinic 1.00
Hospital 0.87 0.58 -1.33 0.206 0.050  0.00 -0.040 0.015  0.01
General hospital 0.96 0.55-1.66 0.146 0.059  0.01 -0.104 0.018 <0.01
Specified general hospital 1.69 0.8-3.57 0.056 0.070 042 -0.190 0.023 <0.01
Teaching hospital
Yes 0.91 0.63-1.31 -0.055 0.025 0.03 0.023 0.009  0.01
No 1.00
Location of hospital
Metropolitan 1.00
City and rural 1.31 1.02-1.69 0.024 0.021 0.25 0.010 0.007 0.15
Volume of operation
<16 1.00 0.000
16 + 1.04 0.76 - 1.42 -0.069 0.018 <0.01 0.012 0.007  0.09
Public reporting
Before 1.00
After 0.49 0.25-0.95 -0.102 0.022 <0.01 -0.01 0.009 027
Volume of operation*Public reporting
Low volume institution& before public 1.00
reporting high volume institution
After public reporting high volume 0.77 0.33-1.80 -0.001 0.027 097 0.005 0.011 0.65
institution
Length of stay
<20 - - 0.000
20 - 25 - - 0.139 0.005 <0.01
26 - 37 - - 0.272 0.004 <0.01
37 + - - 0.626 0.005 <0.01
DIC(final model) 3702 36560 -1728
Differences in DIC’ -72 -555 -14539
SE: standard error, *Differences in DIC: final moodel DIC - basic model DIC, ‘log transformation.
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Table 3. ARIMA intervention analysis for patient
selection change

Estimate SE t-statistics  p-value

MA2 0.64051*  0.19075 3.36 <0.01
AR1 -0.73735*  0.16680 442 <0.01
Public reporting 345101 1.74230 1.98 0.059

*p<0.05.

ARIMA: autoregressive integrated moving average,
MA: moving average, AR: auto-regression,
AIC (Akaike Information Criterion)=129.7.
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