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DRAFT
This analysis used data for fiscal years 2008 and 2009, grouped using version 27.0 of the PPR grouper and used readmissions within 30 days.

PPR rates, adjusted by the weights of the readmission chains, were calculated by APR-DRG/SOI using the entire data set. These statewide readmission rates were then used as the expected values in the analysis.

The actual to expected, chain weight adjusted, PPR rates were calculated by age category and mental health status, and the ratio of the two was used as an adjustment factor for age category and mental health status. The age categories used were 0-17, 18-64, and 65 and older. The mental health status used the flag pprmhs returned by the PPR grouper. pprmhs=3 indicates the presence of a mental health diagnosis. The actual, expected and adjustment factors were as follows:

     +--------------------------------------------------+

     | pprmhs   agecat    actrate    pprrate   adjfac~r |

     |--------------------------------------------------|

  1. |      0        0   .0520598   .0713837   .7292958 |

  2. |      3        0   .0768303   .1071309   .7171624 |

  3. |      0        1   .1027065   .1085227   .9464061 |

  4. |      3        1   .1418663   .1354648   1.047256 |

  5. |      0        3   .2061383     .19686   1.047131 |

     |--------------------------------------------------|

  6. |      3        3   .2249058   .2104779   1.068548 |

     +--------------------------------------------------+

A chain was determined to be Medicaid if the principal or secondary payer was Medicaid or Medicaid HMO for any discharge for that patient in the data set. Using this definition of Medicaid the Medicaid patients were found to have a substantially higher PPR rate than non-Medicaid patients. The adjustment factor for Medicaid was 1.188, and for non-Medicaid was 0.937.
Medicare, Blue Cross and Medicaid out-of-state adjustment factors
In order to adjust for out-of-state readmissions, which would be expected to be higher for hospitals close to borders with other states, Medicare data was obtained for federal fiscal year 2008. 

The rate of PPRs was calculated by hospital, along with the expected rate using the statewide expected rates developed previously using all payers, and the age and mental health adjustment factors previously listed. The ratio of the actual to the expected was calculated, first using discharges to hospitals in any state, and then using just discharges from Maryland hospitals. The ratio of these two was the adjustment factor to be applied to adjust for out-of-state Medicare readmissions. 

This readmission factor should be combined with the corresponding  factor developed by Blue Cross to calculate an estimated adjustment factor for out-of-state readmissions.
It has not been possible to develop a similar adjustment using Medicaid data because the data from Medicaid had only CPT and not ICD procedure codes, so could not be run through the PPR grouper, and also has additional problems. 

Calculation of chain weights 
Previous PPR calculations were based on the number of readmissions, with all readmissions weighted equally. Clearly the costs associated with readmissions will vary by the type of initial admission. The calculation described in this section modifies the calculation of the relative PPR rates of the hospitals to take into account the chain weights as well as mix of initial admissions in chains by APR-DRG and SOI. 

The APR-DRG and SOI output by the PPR grouper are the standard ones, and not the groupings as modified by the HSCRC to split the mental health admissions based on voluntary/involuntary, and the splitting of the rehabilitation APR-DRGs. The weights developed for the HSCRC APR-DRGs were consolidated to produce weights that would be applicable to the standard APR-DRGs. 

The weight for a re-admission chain was calculated by summing the APR-DRG/SOI weights for each readmission in the chain (not including the initial admission). These weights were then assigned to all readmission chains as the "actual" weight for the chain. The chain weights were then summarized by calculating the mean chain weight for all chains following an initial or only admission in a given APR-DRG/SOI. The resulting weight is the expected weight for readmissions following the initial or only admission in the particular APR-DRG/SOI. The rankings were then recalculated using these weights.
As before, a chain was determined to be Medicaid if the principal or secondary payer was Medicaid or Medicaid HMO for any discharge for that patient in the data set. Using this definition of Medicaid the Medicaid patients were still found to have a substantially higher PPR rate than non-Medicaid patients. The adjustment factor for Medicaid was 1.188, and for non-Medicaid was 0.937.

Options for level of adjustment
1) the PPR rate. This is what has been presented in previous meetings.
2) the PPR rate, weighted by the expected weight associated with chains starting with the particular APR-DRG/SOI in the initial admission. This is the method used in the preceding discussion.
3) the PPR rate, adjusted to account for the actual weight of readmissions in the subsequent chain.

4) option 3, but with some outlier threshold applied to limit the weight for which the initial hospital was accountable. 
The staff have selected option 2 as being the best compromise between accuracy and simplicity, and because it is the most consistent with the way in which the PPC calculation are being done. The following examples of each of these options should make them clearer. 

Option 1: PPR rate

In this option all readmission chains are counted, and they all have equal weight. The APR-DRG/SOIs will have different proportions of readmissions associated with them, and the expected readmission rate for a hospital is adjusted using these different proportions.  

In each of the options we will consider the same 2 cases with initial admissions in:

Case 1: APR-DRG/SOI 811.1 - allergic reaction / minor

Case 2: APR-DRG/SOI 161.4 - cardiac defibrillator and heart assist implant/ extreme.

Under Option 1 readmission chains following either of these initial admissions are counted as equal. 

Option 2: Expected chain weight

The chain weight is the mean case mix weight associated with readmissions following a given APR-DRG/SOI.  The chain weights are used to calculate both the actual and expected PPR rates for each hospital.  Thus, the hospital is being held accountable for the proportion of readmission chains within each APR-DRG/SOI, and these are weighted by the expected chain weight for the APR-DRG/SOI, but not for the actual case mix weights of the readmissions. 

The expected chain weights vary from .17 to 33.2. with a median value of 1.36. 

APR-DRG/SOI 811.1 (minor allergic reaction) has a chain weight of 0.30, while  161.4 (cardiac defibrillator and heart assist implant) has a chain weight of 11.8. Under Option 1 a readmission chain following 811.1 would have the same impact as a readmission chain following an initial admission in 161.4. Under Option 2 the readmission chain following 161.4 would be weighted with the chain weight of 11.8.  

In neither case would any account be taken of the actual case mix weights of the readmissions that occurred. 

Case 1: Expected and actual weight is 0.30

Case 2: Expected and actual weight is 11.8

Option 3: Actual and expected chain weights

The chain weight is the mean case mix weight associated with readmissions following a given APR-DRG/SOI.  The chain weights are used to calculate the expected PPR rates for each hospital.  The actual case mix weights for the readmissions would be used to calculate the actual PPR rate for the hospital. Thus, the hospital is being held accountable for both the proportion of readmission chains within each APR-DRG/SOI, and the case mix weights for the actual readmissions. 

A chain with an initial APR-DRG/SOI of 161.4 would have an expected chain weight of 11.8, but its actual chain weight would be the sum of the case mix weights for the readmissions that actually occurred following that particular initial admission. There are chains with up to 6 readmissions following 161.4, and the individual chain weights go up to 42.6.
Since some chains can be quite long, and the case mix weights associated with some of the readmissions can be high, it would be desirable to place a limit, or outlier threshold, on the chain weights used in the actual PPR rate calculation, which leads to option 4.  The individual chain weights range from 0 to 106. 

Case 1: Expected weight is 0.30, actual weight anywhere from 0.26 to 0.53.

Case 2: Expected weight is 11.8, actual weight anywhere from 8.5 to 42.6.

Option 4: Option 3 with an outlier 

The non-zero individual chain weights range from 0.16 to 106. Only 1% have a chain weight greater than 10.  To reduce the risk an outlier threshold should be applied if option 3 is selected. 

Formulae for calculation of chain weights, and actual and expected values
Let Wi be the case mix weight for a case in APR-DRG/SOI i.

If chain j has n readmissions with weights wjk, k=1,..,n, then:

cj = chain weight for chain j = k wjk
where the index k runs from 1 to n. 

The expected chain weight for a chain starting with a discharge with an initial APR-DRG/SOI of i is:

ei = j cj / ni
where the summation runs over all the readmission chains starting with an initial APR-DRG/SOI of i and ni is the number of readmission chains starting with an initial APR-DRG/SOI of i. 
Assign an expected chain weight to each readmission chain , and an expected chain weight of zero to each only admission, call these gi.

Calculate the statewide expected chain weight for each only or initial admission in APR-DRG/SOI i. This is:

fi = ei x (# initial admissions with APR-DRG/SOI i)


  (# of initial or only admissions with i)
 
For all APR-DRG/SOI i, assign fi to each initial or only admission i. 

The readmission index for a hospital is then:

 gn /  fn, where n runs over all initial or only admissions at the hospital. 
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