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This is a draft recommendation of the RY 2020 Maryland Hospital Acquired Conditions (MHAC) 

policy.  At this time, the staff requests that Commissioners consider the following 

recommendations:  

Draft Recommendations for RY 2020 MHAC Program 

1. Continue to use established features of the MHAC program in its final year of operation: 

a. 3M PPCs to measure complications;  

b. Observed/expected ratios to calculate hospital performance scores, assigning 0-10 

points based on statewide threshold and benchmark standards;  

c. Better of improvement and attainment total scores for assessing hospital performance 

under the program; 

d. A linear preset scale based on the full mathematical score distribution (0-100%) with 

a revenue neutral zone (45-55%); 

e. Combine PPCs that experience a small number of observed cases into an aggregated 

complication measure (i.e., a combination PPC); 

2. Set the maximum penalty at 2% and the maximum reward at 1% of hospital inpatient 

revenue; 

3. Raise the minimum number of discharges required for pay-for-performance evaluation in 

each APR-DRG SOI category from 2 discharges to 30 discharges (NEW!);  

4. Exclude low frequency APR-DRG-PPC groupings from pay-for-performance (NEW!); and 

5. Establish a complications subgroup to the Performance Measurement Workgroup that will 

consider measurement selection and methodological concerns, which will include appropriate 

risk adjustment, scoring, and scaling, and reasonable performance targets. 
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Introduction 

The Maryland Health Services Cost Review Commission’s (HSCRC’s or Commission’s) 

quality-based measurement and payment initiatives are important policy tools for providing 

strong incentives for hospitals to improve their quality performance over time. Under the current 

All-Payer Model Agreement (the Agreement) between Maryland and the Centers for Medicare & 

Medicaid Services (CMS) there are overarching quality performance requirements for reductions 

in readmissions and hospital acquired conditions as well as ongoing program and performance 

requirements for all of HSCRC’s quality and value-based programs.   

As long as Maryland makes incremental progress towards the Agreement goals, the State 

receives automatic exemptions from the CMS Hospital Acquired Conditions Reduction Program 

(HACRP) and Hospital Readmission Reduction program (HRRP), while the exemption from the 

CMS Medicare Value-Based Purchasing (VBP) program is requested annually.  Furthermore, 

because Maryland sets all-payer rates and has all acute hospitals under all-payer global budgets, 

Maryland is further exempt from the Federal Deficit Reduction Act Hospital-Acquired Condition 

program (DRA HAC), which eliminates additional fee-for-service payments associated with 

select hospital-acquired conditions. These exemptions from national quality programs are 

important, because the State of Maryland’s all-payer global budget system benefits from having 

autonomous, quality-based measurement and payment initiatives that set consistent quality 

incentives across all-payers.   

This draft report provides recommendations for updates to Maryland’s Hospital Acquired 

Conditions (MHAC) program for Rate Year 2020 (RY 2020), which is one of three core quality 

programs that the HSCRC administers.  The MHAC program, which was first implemented in 

state fiscal year 2011 (FY 2011), places 2% of revenue at-risk by scoring a hospital’s 

performance based on a broad set of Potentially Preventable Complication (PPC) measures 

developed by 3M Health Information Systems.  One of the requirements under the current 

Agreement, effective January 2014, is for Maryland to reduce the incidence of PPCs for all-

payers by 30 percent by 2018.  This goal was achieved within the first two years of the 

Agreement - the cumulative reduction as of June 2017 is 47.05%.   However, it should be noted 

that this progress must be sustained through the five-year term of the Agreement in order to 

satisfy the State’s contractual obligation.  

For RY 2020, which encompasses the performance results from the final year of the Agreement 

(CY 2018), staff is recommending minimal changes to the MHAC policy, with the notable 

exception of focusing the pay-for-performance incentives on the subset of patients for whom 

most complications occur.1  

The staff’s recommendation will focus on the areas of inpatient care (APR-DRG-PPC groupings) 

in which the majority of PPCs occur (>80%).  This proposed change addresses issues with cells 

with a norm of zero, i.e. where no PPCs are expected because none were observed in the base 

period, as this phenomenon potentially penalizes hospitals for random variation as opposed to 

poor performance.  Staff is also proposing to aggregate a few PPCs with small numbers of 

                                                           
1 Appendix I details the base and performance periods and includes a description of the proposed RY 2020 

methodology for score calculations. 



Draft Maryland Hospital-Acquired Conditions Program Recommendations for Rate Year 2020 

5 
 

observed cases for measurement (i.e., creating a new Combination PPC) and raise the minimum 

number of discharges required in each APR-DRG SOI category from 2 to 30, to further address 

the cells with a norm of zero issue.   

The reason staff is recommending minimal revisions to the MHAC program and other existing 

quality programs is so that it can focus on future policy development to establish quality 

strategies and performance goals under the Total Cost of Care (TCOC) Model (“TCOC Model”), 

which will be effective beginning in CY 2019.  Staff will work with key stakeholders to develop 

new approaches for reducing HACs in Maryland for RY 2021 and beyond that support the goals 

of the TCOC Model.  Specifically, new approaches will evaluate Maryland hospital performance 

relative to the nation, while at the same time affording the State the opportunity to be aggressive 

and progressive in its program(s).  To accomplish this redesign, which will necessitate the 

discontinuation of the MHAC program in its current form, staff will convene a subgroup of the 

Performance Measurement Workgroup (PMWG) that will consider 1) measurement selection, 

which will include evaluating movement to CMS HAC measures, as well as retaining various 

PPC measures or adopting other complication measures that cover important all-payer clinical 

areas that may not be addressed by the CMS HAC programs; and 2) methodological concerns, 

which will include appropriate risk adjustment, scoring, and scaling, and reasonable performance 

targets. 

Background 
 

Overview of the Federal HAC Programs 
 

Medicare’s system for the payment of inpatient hospital services is called the inpatient 

prospective payment system. Under this system, patients are assigned to a payment category 

called a diagnosis-related group (DRG), which are based on a patient’s primary diagnosis and the 

presence of other conditions. An average cost is calculated for each DRG relative to the average 

cost for all Medicare hospital stays, and these relative costs (or DRG weights) are used to 

calculate Medicare’s payment to the hospital; patients with more co-morbidities or complications 

generally are categorized into higher-paying DRGs.2 Historically, Medicare payments under this 

system were based solely on the DRG weights and the volume of services. However, beginning 

in Federal Fiscal Year 2009 (FFY 2009), with the advent of the DRA HAC Program, patients 

were no longer assigned to higher-paying DRGs if certain conditions were not present on the 

patient’s admission, or, in other words, if the condition was acquired in the hospital and could 

have reasonably been prevented through the application of evidence-based guidelines.  

 

CMS expanded the use of HACs in payment adjustments in FFY 2015 with a new program, 

entitled the Hospital-Acquired Condition Reduction Program (HACRP), under authority of the 

Affordable Care Act. That program focused on a narrower list of complications and penalizes 

hospitals in the bottom quartile of performance. Of note, the measures used for the HACRP 

program are the same measures under the CMS Value Based Purchasing (VBP) and the 

Maryland Quality Based Reimbursement (QBR) Programs with the exception of PSI 90, as 

detailed in Figure 1 below. 
                                                           
2 Ibid. 



Draft Maryland Hospital-Acquired Conditions Program Recommendations for Rate Year 2020 

6 
 

 

 

Figure 1. CMS HACRP FFY 2018 Measures 

HACRP Domain 1 – Recalibrated Patient Safety Indicator (PSI) measure: 

Recalibrated PSI 90 Composite 

HACRP Domain 2 – National Healthcare Safety Network (NHSN) Healthcare-

Associated Infection (HAI) measures:* 

Central Line-Associated Bloodstream Infection (CLABSI) 

Catheter-Associated Urinary Tract Infection (CAUTI) 

Surgical Site Infection (SSI) – colon and hysterectomy 

Methicillin-resistant Staphylococcus aureus (MRSA) Bacteremia 

Clostridium Difficile Infection (CDI) 
* All Measures included in the Maryland QBR Program 

 

While there is overlap between Maryland’s complications programs and the Federal programs, 

most notably the HACRP, Maryland has its own complications programs and does not directly 

participate in these federal programs because of the State’s unique all-payer hospital model and 

its global budget system.  The Maryland Hospital Acquired Conditions program (MHAC) is the 

State’s quality program solely dedicated to evaluating hospital complications that allows 

Maryland to be exempt from the national HACRP, and the State’s entire capitated hospital 

system makes it incompatible with the national DRA HAC program, which reduces payments in 

a fee-for-service model. Nevertheless, in Maryland’s efforts to further improve its performance 

relative to the nation, per industry recommendations and Commissioners’ directives, staff will 

work with stakeholders to further evaluate various aspects of the existing federal complications 

programs when redesigning complications measures for RY 2021 and beyond.3 

 

Maryland Hospital Acquired Condition Program (MHAC) Overview 

The MHAC program, which was first implemented for RY 2011, is based on a classification 

system developed by 3M Health Information Systems (3M), using what are called potentially 

preventable complications (PPCs). 3M originally developed 65 PPC measures, which are defined 

as harmful events that develop after the patient is admitted to the hospital and may result from 

processes of care and treatment rather than from the natural progression of the underlying illness. 

For example, an adverse drug reaction or an infection at the site of a surgery are referred to as 

hospital-acquired complications that are counted as PPCs and included in the MHAC program.4 

These complications can lead to 1) poor patient outcomes, including longer hospital stays, 

permanent harm, and death, and 2) increased costs.5   

PPCs or MHACs, like national HAC measures, rely on present-on-admission (POA) codes to 

identify these post-admission complications. Reliance on POA codes has made all hospital-

acquired complications programs susceptible to criticism, because improvement can be achieved 

                                                           
3 For more information on the Federal HAC Programs and Measures, please see Appendix II. 
4 Cassidy, A. (2015, August 6). Health Policy Brief: Medicare’s Hospital-Acquired Condition Reduction Program. 

Health Affairs. Retrieved from http://www.healthaffairs.org/healthpolicybriefs/brief.php?brief_id=142. 
5 Ibid.  
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through better documentation and coding as opposed to real clinical improvement.  However, it 

should be noted that the HSCRC has employed targeted and randomized audits to ensure the 

integrity of the data in each year of the program. 

MHAC Methodology 
The initial methodology for the MHAC program estimated the percentage of inpatient revenue 

associated with excess numbers of PPCs, and penalized hospitals that had higher estimated PPC 

costs than the statewide average and provided revenue neutral rewards to hospitals with lower 

PPC costs than the statewide average.    

 

Beginning in RY 2016, the MHAC methodology was fundamentally changed to evaluate 

hospital performance based on case-mix-adjusted PPC rates rather than excess PPC costs. These 

case-mix adjusted rates are calculated by estimating the expected number of PPCs at each 

hospital.  The expected number of PPCs at a hospital is calculated through indirect 

standardization, in which a statewide rate for each PPC (i.e., normative value or “norm”) is 

calculated for each diagnosis and severity level.  The diagnosis and severity levels are 

determined by 3M software that groups all diagnosis and procedure codes into one of 328 All-

Patient Refined-Diagnosis Related Groups (APR-DRG) and one of four Severity of Illness (SOI) 

levels for each discharge.6  Because there are 45 PPC/PPC combinations proposed for RY2020, 

this means there are over 56,000 cells to be assessed.  As discussed in more detail in the next 

section, the number of APR-DRG and SOI categories used for the indirect standardization is 

quite granular and thus the majority of the cells have a normative value of zero.  

 

Figure 2 provides an overview of how PPC rates are measured on a calendar year basis, 

converted to scores, and then these scores are used in the hospitals’ rate calculations (i.e., 

revenue adjustments).  First, PPCs are grouped and weighted into tiers according to their level of 

priority and then scored (0-10 points) based on the better of improvement or attainment using the 

same scoring methodology that is used for CMS VBP and QBR.  To determine payment rewards 

and penalties, the revised methodology uses a preset linear point scale that is set prospectively 

rather than relatively ranking of hospitals after the performance period.  

Since RY 2016, the MHAC program has been updated annually to adjust which PPCs are 

included in the payment program, and to what extent, and to modify revenue adjustment scales, 

but the fundamental scoring methodology has generally remained the same.  That is, 

performance (attainment and improvement) is assessed using observed to expected ratios, and 

these ratios are then converted into points (0-10 per PPC) by comparing hospital ratios relative to 

historical and statewide performance standards.7   

 

Examples of changes to PPC measurement over time include reducing the number of PPC tiers 

(from 3 to 2), creating some combination PPCs for low volume PPCs that are clinically 

                                                           
6 328 is the number of APR-DRGs under version 35. This number is prone to change slightly each year.  Version 35 

was implemented in October 2017  
7 Beginning in RY 2018, the benchmark was shifted from the weighted mean of the O/E ratios for the top quartile to 

the weighted mean for top performing hospitals that account for a minimum 25% of statewide discharges.  This 

change was done to ensure that small hospitals were not defining the benchmark. Otherwise, the methodology has 

remained relatively unchanged since the advent of the All-Payer Model.   
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important, moving some PPCs with low volume or validity/reliability concerns to monitoring-

only status, and changing which PPCs are included in Tier 1 (high-priority PPCs).   

In terms of the revenue adjustment scale, there have been two major changes, both of which were 

approved by the commission for RY 2019.   The first change removed the two-scale approach, 

whereby achievement of a minimum statewide reduction goal determined the scale (i.e., 

hospitals could not receive a reward unless the State overall achieved a prescribed annual 

reduction in PPC rates, known as contingent scaling).  Removing the contingent scale is 

consistent with recent Commissioner recommendations to not base a hospital’s pay-for-

performance incentive on how other hospitals or the State performs.  The second change 

involved how the preset scale was determined.  Originally the preset scale was determined by 

calculating attainment only scores for Maryland hospitals—with the lowest and highest score 

being where the maximum penalty and reward were set and the statewide average being the 

penalty/reward cut point. Use of the statewide scores to set the scale provided hospital with 

significant rewards and thus as with QBR the staff recommended moving towards the use of a 

full mathematical scale.  Thus starting in RY 2019 the commission approved using the full range 

of scores (0% to 100%) with a revenue neutral zone between 45% and 55%.  Under this scenario 

Figure 2 below demonstrates the current scoring and scaling methodologies, reflective of all 

changes made through RY 2019. 

 

Figure 2. MHAC RY 2019 Methodology 
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RY 2020 Measurement Concerns 
 

In vetting options with stakeholders for the RY 2020 updates, staff has heard concerns from 

members of the PMWG suggesting that the MHAC program methodology is penalizing random 

variation in PPC occurrence, as opposed to poor performance.  Specifically, there is an ever-

increasing number of cells with low or zero expected PPCs, which means there are infrequent 

and potentially random PPCs that determine a hospital’s expected level of complications. This is 

problematic because the expected PPCs are the standards by which hospital performance is 

measured under the MHAC program.   

 

There are two principal reasons cited for the ever increasing number of cells with low or zero 

expected PPCs.  First, the program rebases every year, i.e. assesses observed complications using 

a more recent baseline, which is only one year of evaluation that has multiple years of 

improvement built into it, in order to estimate expected complications in the upcoming 

performance year.  Second, the program has a very granular indirect standardization, i.e. 

complications are measured at the diagnosis and severity of illness level (APR-DRG SOI), of 

which there are approximately 1,200 combinations before one accounts for clinical logic and 

PPC variation.  With so many different groupings, if a PPC occurs in one APR-DRG SOI, for 

instance SOI 1, and then occurs the following year in SOI 2, which had no expected PPCs, the 

hospital may be penalized despite the fact that there was not necessarily an increase in its overall 

complication rate. 

Some members of the PMWG have suggested that the processes by which the Commission 

estimates complications will result in the MHAC program penalizing in its seventh year very low 

frequency events that clinical interventions could not prevent.  Moreover, it has been suggested 

that these penalties would behave mathematically like “never events” due to their expected value 

of zero. This means that these events would garner large penalties for the occurrence of just one 

PPC similar to true “never events” that the methodology has always severely penalized because 

of their gravity.   The concern is that, as a result, clinical attention may be diverted from clinical 

subgroups with higher frequency complications that could be prevented.  

 

Given these concerns and given that Commissioners have communicated that the State should 

move away from the MHAC program in the TCOC Model, staff must balance the level of effort 

required to update the MHAC Program for the last performance year (CY 2018) with the 

imperative to overhaul the MHAC Program to increase its national focus, as well as its 

simplicity, fairness, and transparency for RY 2021 and beyond.  In the Assessment section 

below, staff presents the immediate issues of concern more fully, along with analyses and 

options to address the cells with a norm of zero issue. 

Assessment 
 

In this section, staff analyzes statewide PPC trends, RY 2020 PPC measurement and 

methodology considerations given the reliability of expected PPC rates due to cells with a norm 

of zero, and modelling on proposed measurement and methodology changes.   
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Statewide PPC performance trends 

As noted previously, the State has made dramatic progress in reducing PPCs under the MHAC 

Program and has continued this improvement under the All-Payer Model, reaching its 30% 

reduction target under the Agreement in the second year.  Most recently, available performance 

trends reveal a cumulative All-Payer case-mix adjusted PPC rate reduction of 47% (compared to 

the base period of CY 2013) as illustrated in Figure 3 below. 

Figure 3. Case Mix Adjusted Cumulative PPC Rates as of June 2017 

 

 

Staff has also analyzed the individual performance of the 48 hospitals in the MHAC program and 

found that the cumulative PPC reduction through June 2017 was on average -51.88% when you 

exclude hospitals with unavailable data (e.g., Holy Cross Germantown, which was not 

operational in CY 2013) and when you exclude the three hospitals that actually saw cumulative 

growth in their PPC rates.  Figure 4 shows a breakdown of individual hospitals’ cumulative PPC 

performance. 
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Figure 4. Case Mix Adjusted Cumulative PPC Rate as of June 2017 by Hospital* 

*Excludes McCready, Levindale, and Holy Cross Germantown hospitals because all three either had omitted 

data from CY13 to CY16 or CY16 to June of CY17.  

 

Hospital Coding Audits 
Because the HSCRC is concerned that improvements in the rates of PPCs may be linked to 

coding practices, the Commission has conducted targeted and randomized audits of hospital 

coding practices, including POA coding, that are among the key data elements to assign PPCs 

under the MHAC Program.   

 

For the audit conducted during RY 2017 (for discharges in RY 2016), HSCRC’s independent 

contractor selected and reviewed 230 inpatient cases per hospital, targeting cases that may have 
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been prone to coding irregularities.8  For the auditing work conducted through FY 2017, as 

illustrated in Figure 5, the average overall POA accuracy rate was 97.4%, which is above the 

95% threshold established by HSCRC and well above the industry standard as recommended by 

the American Health Information Management Association (AHIMA) (the AHIMA 95% 

threshold is recommended as a measure of individual codes and not cases).9  All hospitals 

audited during this timeframe were better than the threshold.  In addition, the accuracy rate has 

improved steadily since FY 2014. Diagnosis and procedure coding accuracy is also evaluated, 

with results also above the 95% threshold on average, as well as for each hospital audited. 

. 

 

Figure 5. Maryland Hospital Coding Audit Results as of FY 2017 (% of Cases) 

RY 
Audited 

 Diagnoses 
Accuracy 

Procedures 
Accuracy 

Total Accuracy 
Rate 

POA 
Accuracy 

2013 93.9% 97.3% 94.4% 91.0% 

2014 95.9% 98.5% 96.4% 90.2% 

2015 96.6% 99.5% 97.1% 96.3% 

2016 98.0% 99.5% 98.2% 97.4% 
 

While improved documentation and coding may be contributing to improvements in PPC rates, 

given the audit results staff believes that the improvements in PPC rates are not being driven 

primarily by inappropriate coding.  Furthermore, while hospitals acknowledge valid 

improvements in documentation and coding, they also point to specific care improvements as the 

cause of PPC rate reductions.  Appendix III provides a list of system-based care improvement 

activities that have been implemented by hospitals in concert with providers to prevent events 

through learning and process improvement.  HSCRC will continue to monitor coding and billing 

practices to ensure that Maryland hospitals are compliant with national standards.   

 

RY 2020 PPC Measurement and Methodology Considerations 
 

This section discusses proposed changes to RY 2020 measurement and methodology, both of 

which will aim to address the issue of cells with a norm of zero that is thought to subject 

hospitals to penalties for random variation as opposed to poor performance. 
 

PPC Measure Modifications 

For RY 2020, staff is recommending minimal changes to the current methodology.  Staff 

proposes to continue use of the PPCs for measuring complications in order to ensure the State 

meets the requirement under the Agreement to reduce PPC incidence by 30% by the end of CY 

2018. Based on clinical review and modeling, staff supports making some minor changes to the 

                                                           
8 In general, ten hospitals per year are audited, resulting in each hospital in Maryland undergoing an audit about 

every four years. 
9 http://campus.ahima.org/audio/2008/RB072408.pdf, 13-15, 33 

http://campus.ahima.org/audio/2008/RB072408.pdf
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PPC measures under the program by combining a few of the PPCs for payment program 

measurement, detailed in Figure 6.   

 

Figure 6. PPC Combos in MHAC Program 

Combination PPC Number PPC Name 

Combo 1 25 Renal Failure with Dialysis 

Combo 1 26 Diabetic Ketoacidosis & Coma 

Combo 1 63 Post-Operative Respiratory 

Failure with Tracheostomy 

Combo 1 64 Other In-Hospital Adverse 

Events 

Combo 2 17 Major Gastrointestinal 

Complications without 

Transfusion or Significant 

Bleeding 

Combo 2 18 Major Gastrointestinal 

Complications with 

Transfusion or Significant 

Bleeding 

NEW Combo 3 34 Moderate Infectious  

NEW Combo 3 54 Infections due to Central 

Venous Catheters 

NEW Combo 3 66 Catheter Associated Urinary 

Tract Infection 

 

Cells with a Norm of Zero Issue and Clinical Quality Improvement 

Staff has also considered PMWG concerns brought forth by University of Maryland Medical 

System and Johns Hopkins Health System (UMMS/JHHS) regarding the high percentage of APR 

DRG SOI cells in the FY 2017 base period with a normative value of zero.  Because expected 

levels of PPCs are determined by statewide levels of observed PPCs, a large volume of cells with 

a value of zero means that many more PPCs behave mathematically like “never events” - events 

where the occurrence of just one PPC are penalized severely because they are typically reserved 

for grave and highly irregular complications, such as post-operative foreign bodies.   This “cells 

with a norm of zero” issue has become a greater concern as PPC rates have decreased over time; 

in RY 2015 the percentage of cells with a zero norm was 79.84% and in RY 2020 the percentage 

is 88.24%. 

 

Proposed Modifications to MHAC Methodology 

There are several ways that the MHAC program could be modified to address cells with a norm 

of zero.  The main entities that proposed modifications were 3M, the PMWG, and staff.  All are 

examined in some detail below. 

 

To address the cells with a norm of zero issue, 3M proposed extending the base period over 

which PPCs are observed and raising the minimum number of discharges at-risk from 2 to 30 
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discharges per APR-DRG SOI cell.  While staff believes that extending the minimum number of 

discharges at-risk from 2 to 30 discharges has merit and should be incorporated into the RY 2020 

policy, initial analysis indicated that these two modifications together only reduced the number 

of cells with a norm of zero from 88% to 82%. Therefore, staff believes that these proposed 

modifications will not sufficiently address the issue that the MHAC program is spreading clinical 

focus too dispersedly and thus targeted clinical improvement is lost. Furthermore, extending the 

base period may artificially benefit hospitals, because an expected rate based on the latest 12 

months of data would be lower compared to an expected rate based on 21 months of data, given 

the significant improvement that has occurred over time.   

 

The PMWG, more specifically the members of the workgroup from UMMS/JHHS, proposed 

focusing the payment program on the APR-DRG and PPC combinations (heretofore known as 

the APR-DRG-PPC groupings) in which the majority (at least 80%) of the complications occur, 

to address the issue of cells with a norm of zero.  This approach is similar to the approach used 

by the Commission to measure mortality, which focuses on the APR-DRGs in which 80 percent 

of mortalities occur during the base period.  This approach does not remove all cells with a norm 

of zero, but in combination with raising at-risk discharges from 2 to 30 it does result in a 

reduction in the number of APR-DRG SOI cells having a norm of zero to 70%, which is a 21% 

reduction from the current methodology.  It should also be noted that this approach would not 

alter the normative value of zero for the five serious reportable events (“never events”), which 

would still be applicable to all clinically relevant APR-DRGs.    

 

Focusing on the subset of patients by assessing the APR-DRG-PPC groupings in which the 

majority of PPCs occur has the advantage of aligning the payment program with one of the key 

guiding principles of the MHAC program that was established in RY 2016: 

 

 The MHAC program should prioritize PPCs that have high volume, high cost, opportunity 

for improvement, and are areas of national focus. 

 

This principle is achieved by aligning the program with clinical quality improvement 

interventions that target patients where the vast majority of complications occur, as this 

represents the greatest opportunity for improvement.  Under the current program, hospitals 

ostensibly already would be expected to focus on the types of patients where majority of 

complications occur, but their MHAC scores can be significantly impacted by single events that 

occur in other types of patients.  Stakeholders have stated that this is frustrating to hospitals and 

their providers because they believe these to be random events that are difficult to prevent with 

system-based learning. The focus of the payment program incentives on patients most at-risk is 

important for engaging providers and staff in the clinical interventions that can have the most 

benefits to patients.   

 

Based on staff assessment, the UMMS/JHHS proposal may be a reasonable solution for 

addressing the issue of cells with a norm of zero without fundamentally changing the 

methodology for the final year of the current MHAC program.  However, there are several 

concerns with this proposal, most notably the removal of some potentially important APR-DRGs 

from consideration in the MHAC program.  For example, under the existing methodology, Spinal 

Disorders and Injuries (APR-DRG 40) and Abdominal Pain (APR-DRG 251) both have 3 
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observed PPCs and 5,675 and 40,770 at risk discharges, respectively, but will not be evaluated 

under the proposed methodology, as they do not make the 80% cutoff.10 

 

Limiting the number of APR-DRGs to be evaluated is a serious concern.  Staff analysis indicates 

that in the RY 2020 base period (FY 2017)  there are 271 APR-DRGs with 8,688 PPCs eligible 

for evaluation statewide under the current methodology, i.e. no changes plus the minor 

modification of increasing the at risk discharges minimum from 2 to 30.  Under the proposed 

methodology there are only 178 APR-DRGs with 7,429 PPCs, a 34% reduction in DRGs and 

15% reduction in PPCs.  However, while a 34% reduction in APR-DRGs is significant, it should 

be noted that these APR-DRGs only constituted 6.2% of at-risk discharges and 1.6% of all PPCs 

in the current methodology. In effect, the 80% cutoff is not eliminating APR-DRGs where a 

material number of PPCs occurred.  

 

Another concern with the methodology proposed by UMMS/JHHS is the effect it has on the 

absolute number and the number of types of PPCs to be evaluated.  However, as noted earlier, 

the reduction in PPCs in total is 14.5% and no PPCs are wholly eliminated, suggesting that the 

extensive complication coverage offered by all-payer PPCs is not substantially affected by the 

UMMS/JHHS proposal. 

 

Other proposals staff considered but are not recommending in this draft policy are to adjust the 

scale from a linear scale to a quadratic or exponential scale or to move away from indirect 

standardization for case-mix adjustment and employ statistical techniques, such as Bayesian 

smoothing to address low occurrence events that are more heavily influenced by measurement 

error than data sets with large cell sizes.  While both are worthy of consideration in RY 2021 

they either did not address the core methodological concerns raised by staff and the PMWG or 

they were too significant a methodological change for RY 2020 at this juncture. 

 

Non-linear scaling would reduce the revenue adjustments near the middle of the scale and 

increase the adjustments for hospitals performing at the high or low ends of the scale.  The staff 

could consider this approach for the final MHAC policy based on Commissioner input; however, 

at present staff is advocating to maintain the linear scale, and to modify the payment program to 

concentrate only on the APR-DRG-PPC groupings where the majority of PPCs occur.  The staff 

recommends to maintain the linear scale and adjust what the methodology measures, i.e. the 

APR-DRGs where 80% of PPCs occur, because this will address the methodological concerns. 

Moving to non-linear scaling would merely mitigate the revenue impact of the policy, while not 

addressing the core methodological concerns.  

 

The other proposal from the PMWG is to move away from indirect standardization for case-mix 

adjustment and employ statistical techniques to calculate expected or predicted PPC rates, such 

as Bayesian smoothing, which better addresses low occurrence events by incorporating the 

results of prior probability tests, i.e. the accuracy of prior expected PPC rates, to better predict 

future expected PPC rates.  This type of statistical technique is similar to AHRQ PSI risk-

adjustment and would better ensure that small time period windows, such as one year of 

observation, with very granular approaches to identifying and projecting PPC occurrence are less 

                                                           
10 For a complete list of APR-DRGs and associated PPCs that will be included in the existing methodology and 

under the proposed Performance Measurement Workgroup methodology, see Appendix IV. 
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susceptible to penalizing or rewarding random variation, as opposed to poor clinical 

performance.  Staff did not move forward with this recommendation because while these types 

of complex statistical techniques may be warranted, they do pose additional considerations for 

small hospitals where Bayesian smoothing may estimate observed events where none actually 

occur (this has and continues to be a concern with the AHRQ PSI risk-adjustment methodology).  

More importantly though, staff believes that this approach would be too significant a 

methodological change for RY 2020 at this juncture.  Staff, however, will certainly consider 

Bayesian modelling for RY 2021 and beyond if PPCs are still used in some fashion. 

 

The next section presents modeling to assess the impact of focusing the payment program on the 

APR-DRG-PPC groupings where the majority (at least 80%) of the complications occur.   

 

 

RY 2020 MHAC Preliminary Modeling 

 

To address concerns raised, staff has developed two models that are listed below.11 

  

 Model 1:  Raise minimum number of at-risk discharges per APR-DRG SOI from 2 to 30. 

 Model 2:  Raise minimum number of at-risk discharges per APR-DRG SOI cell from 2 

to 30 and restrict to the APR-DRG-PPC groupings to those in which at least 80% of 

PPCs occurred in the base year, to reduce number of cells with a norm of zero. 

In evaluating the UMMS/JHHS proposal (Model 2) versus the existing methodology (Model 1), 

staff and PMWG stakeholders brought up several questions that staff has been working to 

address.  The first question was regarding consistency over time (i.e. do the PPCs occur in the 

performance period in the same APR-DRG-SOI cells as they did in prior years).  This is 

important because staff wants to avoid a cut point that produces a random representation of the 

most prolific APR-DRG-PPC groupings.   Using the RY 2019 base period (October 2015 to 

September 2016), modeling from UMMS/JHHS indicates that 87% of the observed PPCs occur 

among the APR-DRG-PPC groupings that would be selected for the RY 2020 base (July 2016 to 

June 2017) using UMMS/JHHS proposed methodology, suggesting that PPC occurrence is 

concentrated and consistent.   

Another question raised was regarding the number of hospitals that had each PPC included in the 

payment program under the different methodologies.  As a reminder, the number of PPCs 

included for each hospital has always varied because of the hospital exclusion logic, i.e. each 

hospital must have at least 10 at-risk cases and 1 expected PPC for all non-serious reportable 

event PPCs.  Comparing Model 1 and Model 2 using the RY 2020 base period, there were 36 

hospitals on average with each PPC in the payment program in Model 1, and 33 hospitals on 

                                                           
11 These models use the RY 2020 base period (FY 2017) grouped under an early release of Version 35 (this will be 

updated in final policy with the latest release of v35) for evaluating the impact of the Model 2 proposed change on 

the PPCs that would be included in the RY 2020 program. For examining impacts of Model 2 on hospitals scores 

and revenue adjustments, staff used the RY 2019 base period (October 2015 – September 2016) and the YTD 

performance period (January 2017 – September 2017), grouped under Version 34. Hospital scores and revenue 

adjustments are modeled under the older version of the rate year logic and with more complete data so that both 

attainment and improvement are assessed in determining a hospital’s modeled scores and revenue adjustment. 
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average with each PPC in Model 2.12 The consistent number of hospitals graded on each PPC in 

both models suggests that Model 2 limits the issues with cells with zero norms without 

significantly reducing the broad array of complication types covered in the MHAC program.13 

Overall, Model 2 retains 85.5% of the observed PPCs from Model 1, including 90% of tier 1 

PPCs14, which are weighted more heavily in the MHAC program because they pose a greater 

danger to patients, and 100% of serious reportable events (“never events”), which are omitted 

from the cutoff methodology entirely because of their expected infrequency and gravity.   

Other factors that staff has evaluated for Model 1 and Model 2 include: 

 The impact on benchmarks 

 PPC counts by hospital 

 Hospital Scores, and  

 Associated revenue adjustments.   

In terms of impacts on the benchmarks for the RY 2020 base period, two thirds of the 

Observed/Expected ratio benchmarks are lower under Model 2 and thus hospital performance 

must be better in order to receive full attainment points.  See Appendix VI for the benchmarks 

under each model.   

Appendix VII contains the number of PPCs included in payment program for each hospital, as 

well as the at-risk, observed, and expected PPC counts in the RY 2020 base period.  In total there 

is a maximum of 45 PPCs and PPC combinations included in the payment program (42 

individual PPCs and 3 combination PPCs), with the median number of PPCs included in the 

payment program for all hospitals being 41 PPCs (91% of PPCs) under Model 1 and 34 (76%) 

under Model 2.  Despite this reduction in number of PPCs, 85.5% of PPCs observed in Model 1 

are still included under Model 2.   

Appendix VIII shows the hospital scores and revenue adjustments by-hospital under each model 

using RY 2019 base and year-to-date (September) performance periods.  Staff modeled the 

scores and revenue adjustments using the RY 2019 base and YTD performance periods so that 

both attainment and improvement could be evaluated.  For Model 1 and Model 2, the median 

scores across all hospitals were 58% and 63% respectively.  The higher scores under Model 2 

would be expected since the expected PPC rates would generally be higher when you focus on 

the patients where majority of complications occur.  Specifically, under Model 2 there were 40 

hospitals that had a score increase when compared with their score in Model 1.  Figure 7 shows 

the score change by hospital with the maximum increase in terms of simple difference being 

20% and the maximum decrease being 3%.  

                                                           
12 Appendix V contains analysis by PPC of: A) the number of hospitals with each PPC in payment program; B) the 

number of at-risk discharges; and C) the number of observed PPCs under each Model. Appendix V also includes the 

Tier for each PPC.  
13 Of note, three infection-related PPCs (PPC 34 - Moderate Infectious, PPC 54 - Infections due to Central Venous 

Catheters, and PPC 66 - Catheter-related Urinary Tract Infection) were initially dropped from all hospitals under 

Model 2.  To prevent these important PPCs from being dropped completely, staff created an infection-related 

combination PPC that included these three PPCs.   
14 There are no proposed changes to the tiered PPCs from RY 2019 except that the infection PPC combination is in 

Tier 2 
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Figure 7. Percent Point Change in MHAC Scores by Hospital (Model 1 to Model 2) 

 
 

In terms of revenue adjustments, Figure 8 contains the statewide rewards and penalties using the 

better of attainment and improvement scores (i.e., using RY 2019 base and YTD performance 

periods).  These revenue adjustments are using the RY 2019 approved scale from 0-100% with a 

revenue neutral zone between 45% and 55%.  Figure 9 shows the number of hospitals in the 

penalty, reward, or revenue neutral zone for each Model.  This shows that while the dollar value 

of the revenue adjustment change is large (delta of $17.8 million), under Model 2 there is only a 

shift of 6 hospitals moving from a penalty to the revenue neutral zone and 5 hospitals moving 

from the revenue neutral zone to a reward.  The large difference in revenue adjustments is due to 

both Johns Hopkins and University of Maryland, which combined make up 46% of the $17.8 

million dollar difference.  Finally, staff notes that the Model 2 distribution yields 38% of 

hospitals receiving a penalty or no reward and 62% of hospitals receiving a reward.  

Figure 8. Statewide Revenue Adjustments by Model 

Model 
Number 

Model Description 
Statewide 
Penalties 

Statewide 
Rewards 

Net Revenue 
Adjustments 

1 >30 At-Risk Discharges -13.5 M 6.1 M -7.3 M 

2 
>30 + 80% APR-DRG-

PPC Groupings 
-3.7 M 14.1 M +10.5 M 

 

 

 



Draft Maryland Hospital-Acquired Conditions Program Recommendations for Rate Year 2020 

19 
 

Figure 9. Count of Hospitals in the Penalty, Reward, or Revenue Neutral Zone by Model 

 
 

Based on its assessment, staff concurs with the work group’s concern that over time there may be 

issues regarding the MHAC methodology penalizing hospitals for random variation as opposed 

to poor performance.  Again, staff believes this is due to the granular indirect standardization in 

the methodology, and the annual rebasing, which builds new performance standards off of 

already achieved improvement.   These issues relating to cells with zero norms should continue 

to be evaluated as part of the future model considerations (see below).  In the meantime, staff 

also believes the proposed approach of targeting APR-DRG-PPC groupings in which at least 

80% of PPCs occur does not compromise the program’s integrity and will not risk achievement 

of the 30% PPC reduction requirement under the CMS agreement.15  This is because the 

modeling shows that majority of complications are retained and it does not arbitrarily limit APR-

DRG-PPC Groupings because PPCs occur consistently in these cells.  Moreover, the observed to 

expected ratios are lower under Model 2, thereby requiring greater hospital performance, and 

more severe PPCs (tier 1 and never events) are not meaningfully diminished.  Furthermore, the 

idea of aligning the payment programs focus with the targets of clinical quality improvement 

initiatives is compelling and may serve to better engage providers in quality improvement.  As 

such, staff will recommend to adopt the proposed cutoff methodology outlined under Model 2. 

 

Future Model Considerations 

For the Total Cost of Care (TCOC) Model, which will begin in January 2019, proposed contract 

terms do not define specific quality performance targets.  The HSCRC, in consultation with staff 

and industry, has begun laying the framework for establishing specific quality performance 

targets under the TCOC Model. Specifically, performance targets must be aggressive and 

progressive, must align with other HSCRC programs, must be comparable to federal programs, 

                                                           
15 For purposes of the Waiver Test, Maryland will continue to be assessed based on the Specifications outlined in 

Appendix 6 of the All-Payer Model Agreement – that is to say, irrespective of any changes made to the MHAC pay-

for performance program, the complication rate that Maryland reports to CMS will remain unchanged. 
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and must consider rankings relative to the nation.  Beyond guiding principles, nothing definitive 

has yet been established.  

For the RY 2020 quality recommendations, staff considered recent Commission discussions 

regarding the overall strategy for the quality programs under the new TCOC Model – most 

notably, meeting contractually obligated quality goals while making as few changes as possible 

to the final year of the current model in light of the additional work required to develop new 

targets and to better align measures with total cost of care.  

Specific to the MHAC program for RY 2021 and beyond, the HSCRC has procured a contractor 

to support and convene a complications subgroup to the PMWG.  The contractor will first assist 

staff with identifying available complications measures that should be considered (e.g., PPC 

measures; NHSN measures; other AHRQ or NQF approved hospital-acquired complications 

measures). The contractor, alongside the HSCRC, will particularly focus on measures that are of 

national import and that could be barometers for Maryland’s performance relative to the nation.  

 

With this list of potential measures, the subgroup will then need to consider measure validity, as 

well as relevant risk adjustment, and any out-standing clinical concerns.   The subgroup will 

make recommendations regarding the option to move to the federal HAC measures, as suggested 

by some stakeholders, and will consider retaining various PPC measures or other measures that 

are not addressed by the HAC program but could be important for a comprehensive program. 

The revised approach will also need to address methodological concerns, such as those related to 

cells with a norm of zero, as well as various Commissioners’ recommendations to increase 

simplicity, fairness, and transparency. 

 

Figure 10 below outlines a tentative work plan for the subgroup (subject to revision, pending 

review from Contractor): 

 

Figure 10. Tentative Work Plan for Complications Sub-group 

Timeline and Work Plan Purpose of Meetings 

January 2018 

 
 Call for nominations for membership 

 Selection of sub-group members 

 Finalize and distribute meeting schedule 

 Finalize work plan 

Sub-group - 1st Meeting 

February 2018 
 Discuss scope of subgroup 

 Review of deliverables and timeline 

 Identification of priorities and principles 

Sub-group – 2nd Meeting 

March 2018 
 Review draft measures inventory, existing state 

and national measures (including risk 

adjustment methodologies) 

 Review data sources 

Sub-group – 3rd Meeting 

April 2018 
 Review updated draft measures inventory 

 Begin review of analysis of existing measures 

and  associated risk adjustment  
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Sub-group meetings continue monthly through September 2018 and may include additional input from 

non-member stakeholders, at which point, the sub-group will present its findings and recommendations to 

the broader Performance Measurement Work Group. 

The Performance Measurement Work Group will consider the recommendations of the sub-group as it 

assists the HSCRC staff to build the Draft and Final Hospital-Acquired Complications Program for RY 

2021 in late fall 2018. 

 

Draft Recommendations 

 

Based on the issues outlined and the results from its assessment, staff makes the following 

recommendations: 

 

1.  Continue to use established features of the MHAC program in its final year of operation: 

a.  3M PPCs to measure complications;  

b. Observed/Expected ratios to calculate hospital performance scores, assigning 0-10 

points based on statewide threshold and benchmark standards;  

c. Better of improvement and attainment total scores for assessing hospital 

performance under the program; 

d. A linear preset scale based on the full mathematical score distribution (0-100%) 

with a revenue neutral zone (45-55%); 

e. Combine PPCs that experience a small number of observed cases into an 

aggregated complication measure (i.e., a combination PPC); 

2. Set the maximum penalty at 2% and the maximum reward at 1% of hospital inpatient 

revenue; 

3. Raise the minimum number of discharges required for pay-for-performance evaluation in 

each APR-DRG SOI category from 2 discharges to 30 discharges (NEW!); and 

4. Exclude low frequency APR-DRG-PPC groupings from pay-for-performance (NEW!). 

5. Establish a complications subgroup to the Performance Measurement Workgroup that 

will consider measurement selection and methodological concerns, which will include 

appropriate risk adjustment, scoring, and scaling, and reasonable performance targets. 
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Appendix I: MHAC Program Details: Base and Performance Periods, PPC 

Measurement Definition and Points Calculation 
 

Base and Performance Periods Timeline 

Rate Year 
FY16-

Q3 

FY16-

Q4 

FY17-

Q1 

FY17-

Q2 

FY17-

Q3 

FY17-

Q4 

FY18-

Q1 

FY18-

Q2 

FY18-

Q3 

FY18-

Q4 

FY19-

Q1 

FY19-

Q2 

FY19-

Q3 

FY19-

Q4 

FY20-

Q1 

FY20-

Q2 

FY20-

Q3 

FY20-

Q4 

Calendar 

Year  

CY16-

Q1 

CY16-

Q2 

CY16-

Q3 

CY16-

Q4 

CY17-

Q1 

CY17-

Q2 

CY17-

Q3 

CY17-

Q4 

CY18-

Q1 

CY18-

Q2 

CY18-

Q3 

CY18-

Q4 

CY19-

Q1 

CY19-

Q2 

CY19-

Q3 

CY19-

Q4 

CY20-

Q1 

CY20-

Q2 

Quality Programs that Impact Rate Year 2020 

MHAC:  

    
MHAC Base Period 

(Proposed) 
                

Rate Year Impacted by  

MHAC Results  

                

MHAC Performance 

Period: Better of 

Attainment or 

Improvement 

(Proposed) 

    

 

Performance Metric 
The methodology for the MHAC program measures hospital performance using the Observed 

(O) /Expected (E) ratio for each PPC. Expected number of PPCs are calculated using the base 

year statewide PPC rates by APR-DRG SOI. (See below for calculation details). 

Observed and Expected PPC Values 

The MHAC scores are calculated using the ratio of  𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 ∶ 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 PPC values. 

 

Given a hospital’s unique mix of patients, as defined by APR-DRG category and severity of 

illness (SOI) level, the HSCRC calculates the hospital’s expected PPC value, which is the 

number of PPCs the hospital would have experienced if its PPC rate were identical to that 

experienced by a normative set of hospitals.  

 

The expected number of PPCs is calculated using a technique called indirect standardization. For 

illustrative purposes, assume that every hospital discharge is considered “at-risk” for a PPC, 

meaning that all discharges would meet the criteria for inclusion in the MHAC program. All 

discharges will either have no PPCs, or will have one or more PPCs. In this example, each 

discharge either has at least one PPC, or does not have a PPC. The unadjusted PPC rate is the 

percent of discharges that have at least one PPC.  

 

The rates of PPCs in the normative database are calculated for each APR-DRG category and SOI 

level by dividing the observed number of PPCs by the total number of admissions. The PPC 

norm for a single APR-DRG SOI level is calculated as follows: 
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Let: 

 

N = norm 

P = Number of discharges with one or more PPCs 

D = Number of “at-risk” discharges  

i = An APR-DRG category and SOI level  

 

 

In the example, each normative value is presented as PPCs per discharge to facilitate the 

calculations in the example. Most reports will display this number as a rate per one thousand 

discharges. 

 

Once the normative expected values have been calculated, they can be applied to each hospital. 

In this example, the normative expected values are computed for one APR-DRG category and its 

four SOI levels.  

 

Consider the following example for an individual APR-DRG category. 

 

Table 1 Expected Value Computation Example for one APR-DRG 

 

A 

Severity 

of illness 

Level 

B 

At-risk 

Discharges 

C 

Observed 

Discharges 

with 

PPCs 

D 

PPCs per 

discharge 

(unadjusted 

PPC Rate) 

E 

Normative 

PPCs per 

discharge 

F 

Expected 

# of PPCs 

G 

Observed: 

Expected 

Ratio 

   

= (C / B) (Calculated 

from 

Normative 

Population) 

= (B x E) = (C / E) 

rounded to 

4 decimal 

places 

1 200 10 .05 .07 14.0 0.7143 

2 150 15 .10 .10 15.0 1.0000 

3 100 10 .10 .15 15.0 0.6667 

4 50 10 .20 .25 12.5 0.8000 

Total 500 45 .09  56.5 0.7965 

 

For the APR-DRG category, the number of discharges with PPCs is 45, which is the sum of 

discharges with PPCs (column C). The overall rate of PPCs per discharge in column D, 0.09, is 

calculated by dividing the total number of discharges with PPCs (sum of column C) by the total 

number of discharges at risk for PPCs (sum of column B), i.e., 0.09 = 45/500.  From the 

normative population, the proportion of discharges with PPCs for each SOI level for that APR-

DRG category is displayed in column E. The expected number of PPCs for each SOI level 

shown in column F is calculated by multiplying the number of at-risk discharges (column B) by 

the normative PPCs per discharge rate (column E). The total number of PPCs expected for this 

APR DRG category is the expected number of PPCs for the SOI levels.  

i
D

i
P

i
N 
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In this example, the expected number of PPCs for the APR DRG category is 56.5, which is then 

compared to the observed number of discharges with PPCs (45). Thus, the hospital had 11.5 

fewer observed discharges with PPCs than were expected for 500 at-risk discharges in this APR 

DRG category. This difference can be expressed as a percentage difference as well. 

 

All APR-DRG categories and their SOI levels are included in the computation of the observed 

and expected rates, except when the APR-DRG SOI level has one or fewer at-risk discharge 

statewide (see column G).  

 

PPC Exclusions 

If all 65 PPCs for each APR-DRG SOI category were included, there would be more than 78,000 

APR-DRG SOI PPC cells under which a statewide normative value would theoretically be 

calculated. There are four general criteria under which PPCs are excluded from consideration 

under the current MHAC program: Categorical Exclusions, Clinical Exclusions, Monitoring-

Only PPCs, and (Proposed) PPCs not included in the APR-DRG-PPC Groupings where 80% of 

PPCs occur. These exclusions ensure that the PPCs in the MHAC program are clinically valid, 

statistically reliable, and that efforts to reduce complications in Maryland are focused to ensure 

success. 

Categorical Exclusions 

Consistent with prior MHAC policies, the number of at-risk discharges is determined prior to the 

calculation of the normative values (hospitals with <10 at-risk discharges are excluded for a 

particular PPC) and the normative values are then re-calculated after removing PPCs with <1 

complication expected. The following exclusions will also be applied: 

For each hospital, discharges will be removed if: 

 An APR-DRG SOI cell has less than 30 total cases (Proposed increase from 2 to 30 for 

RY 2020) 

 Discharge has a diagnosis of palliative care (this exclusion will be removed in the future 

once POA status is available for palliative care in base period) 

 Discharge has more than 6 PPCs (i.e., catastrophic cases that are probably not 

preventable) 

 

For each hospital, PPCs will be removed if: 

 The number of cases at-risk is less than 10  

 The expected number of PPCs is less than 1.   

 

PPC exclusion criteria is only applied to the base period and not the performance period.  This is 

done so that scores can be reliably calculated during the performance period from a pre-

determined set of PPCs. 
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Clinical Exclusions 

Throughout the life of the MHAC program, 3M has continued to evaluate the clinical validity of 

the Potentially Preventable Complications. As certain PPCs have been deemed clinically invalid, 

3M has removed from the grouper or recommended we remove pending further development. To 

date, the removed PPCs are: 

 12 – Cardiac Arrhythmia 

 22 –  Urinary Tract Infection 

 24 – Renal Failure without Dialysis 

 57 – OB Lacerations & Other Trauma Without Instrumentation 

 58 – OB Lacerations & Other Trauma With Instrumentation 

Monitoring-Only PPCs 

PPCs with lower reliability are in monitoring-only status and will not be scored for payment 

program purposes. Monitoring-only status is determined through an extensive stakeholder 

process involving 3M, MHA, the HSCRC, and the Performance Measurement Work Group. Two 

PPCs (36 and 66) are in monitoring-only status under the RY 2019 methodology due to no 

hospital meeting the minimum threshold for their inclusion. At this time, the PPCs in 

monitoring-only status are: 

 2 – Extreme CNS Complications 

 15 – Peripheral Vascular Complications (except Venous Thrombosis) 

 20 – Other Gastrointestinal Complications without Transfusion or Significant Bleeding 

 29 – Poisonings except from Anesthesia 

 33 – Cellulitis 

 *36 – Acute Mental Health Changes 

 **39 – Reopening Surgical Site 

 55 – Obstetric Hemorrhage Without Transfusion 

 56 – Obstetric Hemorrhage With Transfusion 

 62 – Delivery with Complications 

 ***66 – Catheter-related Urinary Tract Infection 

* PPC 36 is in monitoring-only status due to no hospital meeting the minimum threshold for 

its inclusion. 

** PPC 39 is suspended due to clinical concerns in RY 2019 policy. These clinical concerns 

have been addressed by 3M in version 35 of the PPC grouper, and it will be re-added to the 

RY 2020 policy. 

*** PPC 66 is in monitoring-only status due to no hospital meeting the minimum threshold 

for its inclusion.  In RY 2020, staff is proposing that it be included in a combination PPC 

with PPCs 34, 54, and 66. 
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80% APR-DRG PPC Inclusion (Proposed) 

 

Under the Proposed Model 2 (outlined in further detail within the policy), APR-DRG-PPC 

groupings will be included in the MHAC payment policy if they are groupings under which 80% 

of the PPCs occur. As an abbreviated example, take the figure below: 

 

  APR-DRG PPC Sorted by Observed 
Counts (highest to 

lowest) 

% of Total 
Observed PPCs 

Cumulative 
Percent 

  A  B D E F 

1 720 14 45 23% 23% 

2 181 39 36 18% 41% 

3 540 59 25 13% 53% 

4 194 14 22 11% 64% 

5 720 21 21 11% 75% 

6 230 42 11 6% 80% 

7 230 9 11 6% 86% 

8 540 60 9 5% 90% 

9 560 59 9 5% 95% 

10 166 8 6 3% 98% 

11 190 52 3 2% 99% 

12 201 6 2 1% 100% 

     ALL APR-
DRG-PPC 
Groupings 

200     

 

This figure presents 12 rows of APR-DRG-PPC groupings. In reality, there are many more 

potential groupings, given the granularity of the MHAC program methodology, but for this 

example, assume there are just 12. To focus improvement upon APR-DRG-PPC groupings under 

which 80% of PPCs occur: 

1. Calculate Observed PPC counts by APR-DRG-PPC Grouping in the Base Period 

(Presented in Column D). 

2. Sort Observed PPC counts from highest to lowest, and sum the total Observed PPCs. (the 

sum of Observed PPCs in Column D in this example is 200). 

3. For each APR-DRG-PPC Grouping, divide the Observed PPC count / the Total Observed 

PPCs to calculate a % of Total Observed PPCs (Column E).  

a. As an example, 45 Observed PPCs / 200 Total Observed PPCs = 23%. 

4. Sum the percentages in Column E to calculate a cumulative percent (Column F) 

5. Using the cumulative percentages in Column F, locate the grouping where at least 80% 

of PPCs occur. In this example, this is row 6, APR-DRG-PPC Grouping 230-42. 
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However, in Row 6, 11 PPCs occurred. The methodology will include all APR-DRG-

PPC groupings where 11 PPCs occurred, meaning that Row 7 (230-9) will also be 

included (even though that increases the 80% included PPCs to 86%). Effectively, this 

step further ensures that only APR-DRG-PPC groupings with very low occurrence are 

excluded from the MHAC program. 

a. Rows 1-7 are shaded to indicate that these PPCs will be included in the MHAC 

program. 

Combination PPCs 

Some PPCs have low occurrence, and may be statistically unreliable. However, given their 

clinical importance, staff and stakeholders believe that they should remain in the policy. These 

PPCs are included (in Tier 2) as Combination PPCs. The RY 2020 (proposed) Combination 

PPCs are: 

 PPC 67 (25, 26, 63, 64) 

 PPC 68 (17, 18) 

 PPC 71 – Proposed – (34, 54, 66) 

Previous combination PPCs 69 (55, 56) and 70 (57, 58) are no longer included in the MHAC 

program, as PPCs 55-56 are in Monitoring Only, and PPCs 57-58 have been discontinued. 

Benchmarks and Thresholds 

For each PPC, a threshold and benchmark value is calculated using the base period data.  For 

each PPC, the threshold value is statewide average of 1. The benchmark is the weighted mean of 

the O:E ratio for top performing hospitals that account for at least 25% of all discharges.  This 

benchmark calculation is done to avoid the phenomenon of small hospitals driving the 

benchmark calculation.  

One category of PPCs is calculated differently from these benchmark and threshold calculations. 

There are five PPCs which are considered serious reportable events, a designation meaning that 

they should never occur. For these serious reportable events, the threshold and benchmark are 

both 0, meaning that hospitals will either receive 10 points per PPC if they do not occur, or 0 

points per PPC if they do. The serious reportable event PPCs for the base and performance 

period are the following:  

 PPC 30 – Poisonings due to Anesthesia 

 PPC 31 – Decubitus Ulcer 

 PPC 32 – Transfusion Incompatibility Reaction 

 PPC 45 – Post-procedure Foreign Bodies 

 PPC 46 – Post-Operative Substance Reaction and Non-OR Procedure for Foreign Body 
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Attainment and Improvement Points 

For each hospital, PPC performance is evaluated based on the higher of “Attainment Points” 

achieved in the performance period, or “Improvement Points” earned by comparing a hospital’s 

PPC performance period results to the base period.   

Attainment Points (possible points 0-10) 

If the PPC ratio for the performance period is greater than the threshold, the hospital scores zero 

points for that PPC for attainment.   

If the PPC ratio for the performance period is less than or equal to the benchmark, the hospital 

scores a full 10 points for that PPC for attainment. 

If the PPC ratio is between the threshold and benchmark, the hospital scores partial points for 

attainment.  The formula to calculate the Attainment points is as follows:  

 Attainment Points = [9 * ((Hospital’s performance period score - Threshold)/ 

(Benchmark –Threshold))] + 0.5  

 

Improvement Points (possible points 0-9) 

If the PPC ratio for the performance period is greater than the base period, the hospital scores 

zero points for that PPC for improvement. 

If the PPC ratio for the performance period is less than or equal to the Benchmark, the hospital 

scores 9 points for that PPC for improvement.  However, in this case an attainment score of 10 

will be higher than the improvement score, and the attainment score will therefore be used to 

calculate the final score. 

If the PPC ratio is between historical performance and Benchmark, the hospital scores partial 

points for improvement.  The formula to calculate the Improvement points is as follows: 

 Improvement Points = [10 * ((Hospital performance period score -Hospital baseline 

period score)/(Benchmark - Hospital baseline period score))] - 0.5  

 

Calculation of Hospital Overall MHAC Score 

To calculate the final score for each hospital, the final points (better of attainment or 

improvement) for each PPC in tier 1 are added up and divided by the total possible tier 1 points 

to calculate a percent score tier 1. This calculation is repeated for tier 2.  The PPCs are grouped 

in tiers so that PPCs that are high-cost and high-volume have opportunity to improve, and that 

national priority PPCs can be weighted more heavily.  The total possible points for each PPC is 

10, and hospitals may have different total possible points depending upon which PPCs, if any, 

are excluded for that hospital (see exclusion criteria in Section II above).  A list of excluded 

PPCs by hospital will be provided with the monthly and quarterly PPC results. 

The final score is then calculated using the following formula: 

Final Score = ((Score Tier 1 * 1) / (Denominator Tier 1 * 1)) +  
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((Score Tier 2 * 0.5) / (Denominator Tier 2 * 0.5))  

Rounding 

For the purposes of calculating scores, the benchmarks and O: E ratios are rounded to 4 decimal 

places. The attainment and improvement points are rounded to the nearest whole number.  The 

tier percentages and final score for each hospital is rounded to 2 decimal places. 

 

Financial Impact of MHAC Performance (Scaling) 

In RY 2019, the Commission moved to a single scale, setting the maximum penalty at 2%, and 

the maximum reward at 1% of hospital inpatient revenue.    

The Commission also approved the staff recommendation to use the full range of scores to set 

the payment scale, rather than basing the scale on the statewide distribution of scores.  Thus, the 

maximum penalty of 2% is for a score of 0%; and the max reward of 1% is for a score of 100%.  

A revenue neutral zone is maintained in RY 2019, between 45% and 55%.   

The staff proposes that the Commission maintain the RY 2019 scale in RY 2020 with no 

changes. 
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Appendix II. CMS HAC Programs 
 

Deficit Reduction Act Hospital-Acquired Conditions Program (DRA HAC) 
 

The DRA HAC Program, which was established by the Deficit Reduction Act of 2005, requires 

the HHS Secretary to identify conditions that are:  (a) high cost or high volume or both, (b) result 

in the assignment of a case to a DRG that has a higher payment when present as a secondary 

diagnosis, and (c) could reasonably have been prevented through the application of 

evidence-based guidelines. CMS initially included 10 categories of conditions that were selected 

for the HAC payment provision (see current list of 14 HACS). Payment implications began in 

FFY 2009 for these Hospital Acquired Conditions. For discharges occurring on or after October 

1, 2008 hospitals no longer receive additional Medicare payment for cases in which one of the 

selected conditions occurred but was not present on admission. That is, the case would be paid as 

though the condition were not present.  . 
 

CMS DRA HAC Measures 
HAC 01: Foreign Object Retained After Surgery 

HAC 02:  Air Embolism 

HAC 03:  Blood Incompatibility 

HAC 04:  Stage III & Stage IV Pressure Ulcers 

HAC 05:  Falls and Trauma 

HAC 06:  Catheter-Associated Urinary Tract Infection 

HAC 07:  Vascular Catheter-Associated Infection 

HAC 08:  Surgical Site Infection - Mediastinitis After Coronary Artery Bypass Graft 

HAC 09:  Manifestations of Poor Glycemic Control 

HAC 10:  Deep Vein Thrombosis/Pulmonary Embolism with Total Knee Replacement or Hip Replacement 

HAC 11:  Surgical Site Infection – Bariatric Surgery 

HAC 12:  Surgical Site Infection – Certain Orthopedic Procedure of Spine, Shoulder, and Elbow 

HAC 13:  Surgical Site Infection Following Cardiac Device Procedures 

HAC 14:  Iatrogenic Pneumothorax w/Venous Catheterization 

 

Hospital-Acquired Reduction Program (HACRP) 
The Hospital-Acquired Reduction Program (HACRP) initiated by the ACA was effective FFY 

2015.   The HACRP program requires the Secretary of the Department of Health and Human 

Services to adjust payments to applicable hospitals that rank in the worst-performing 25 percent 

of risk-adjusted HACRP quality measures, which have limited overlap with DRA HAC 

measures. 

 

CMS HACRP Measures:  
HAI 01: Central Line-Associated Bloodstream Infection (CLABSI) 

HAI 02:  Catheter-Associated Urinary Tract Infection (CAUTI) 

HAI 03:  Surgical Site Infection (SSI) – Hysterectomy 
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HAC 04:  Surgical Site Infection (SSI) – Colon 

HAI 05:  Methicillin-resistant Staphylococcus Aureus (MRSA) Bacteremia 

HAC 06:  Clostridium Difficile Infection (CDI) 

 

Background information regarding the HACRP measures, scoring methodology, review and 

corrections process, and hospital specific reports can be found on the QualityNet webpage: 

https://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQn

etTier2&cid=1228774189166. 

 

Performance on CDC NHSN Measures Used for Medicare HACRP 
 

As illustrated in Figure 1, Domain 2 of the CMS HACRP Program includes measures that are 

also included in the Safety domain of the CMS VBP and Maryland QBR programs.   In an effort 

to understand how Maryland compares to the nation given our current unique complication 

programs and given that Commissioners have instructed the HSCRC to modify its complication 

program(s) to focus on measures of national import, staff has reviewed Maryland’s statewide 

performance compared to both the national median established under the VBP program for FFY 

2020, and compared to the Standardized Infection Ratio (SIR) of 1 in CY 2015, the latter of 

which is the national observed to expected ratio for various hospital acquired infections.   

 

As illustrated in Figure 1 below, Maryland performs consistent with the national SIR on 4 of the 

6 measures, and above the SIR on 2 of the measures - scores less than the SIR of 1 indicate lower 

rates of infection relative to the national baseline.  Maryland performs worse, however, 

compared to the national VBP threshold (median) values for all 6 measures – scores higher than 

the National VBP threshold values indicate worse performance than the median. 

 

Figure 1. NHSN HAI Measures; Maryland Compared to VBP National Median and 

Baseline SIR Calendar 2016 

 

It is apparent from this performance and from national rankings that utilize these measurements 

(CMS Stars) that Maryland still has a lot of room for improvement in hospital-acquired 

conditions despite nearly seven years of the MHAC program and nearly five years of the QBR 

program, which incorporates these measures into its Safety Domain. 

 
  

Measure Maryland Performance 
Score CY 16 

National SIR 
(Rebased CY 2015) 

National VBP Threshold 
(Median) CY 16 

SSI-Colon 1.032 1 0.781 

SSI-Hysterectomy 1.02 1 0.722 

MRSA 1.154 1 0.815 

C.Diff. 0.998 1 0.852 

CAUTI 1.034 1 0.828 

CLABSI 1.125 1 0.784 

https://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1228774189166
https://www.qualitynet.org/dcs/ContentServer?c=Page&pagename=QnetPublic%2FPage%2FQnetTier2&cid=1228774189166
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CMS Hospital-Acquired Condition Reduction Program Fiscal Year 2018 Fact Sheet 
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Appendix III. Maryland Hospital Care Improvements Examples  
 

As of October 10, 2017 

1. Development of a Colorectal Bundle for reduction in SSI complications. 

a. Also working on a bundle to reduce respiratory complications post-surgery 

2. Development of a System CAUTI Bundle 

3. Development and implementation of an Oral Care Program for reduction of Pneumonia  

4. Development and implementation of an HAI Reduction Bundle – includes horizontal strategies 

including: hand hygiene, CHG bathing house-wide, improved environmental cleaning, 

antimicrobial stewardship, minimize invasive devices, compliance with established care bundles 

(e.g. CLABSI and CAUTI) 

5. Development of Elective Joint Practice Guidelines: 

a.  Guidelines for morbidly obese and diabetic patients  

b. Development of a revised rehabilitation pathway 

c. Standardize practice for pain management – resulting in reduced LOS 

6. System-wide implementation of the Nursing Early Warning Scoring System to recognize early 

patient deterioration 

7. Interventional Cardiology 

a. Development of a patient hydration protocol to reduce AKI 

b. Standardize reduced contrast dosing to reduce AKI 

8. Cardiac Surgery: protocol development to reduce prolonged ventilation 

9. Sepsis reductions: 

a. Implementation of “Code Sepsis” for early identification and treatment of sepsis 

b. Collaboration with Antimicrobial Stewardship Program for development of antibiotic 

protocols related to cause of sepsis 

10. Developed system palliative care clinical improvement workgroup to improve early intervention 

and referrals to hospice. System increased discharges to hospice three fold.  

11. Antimicrobial Stewardship: integration of improved diagnostic tests to improve and expedite 

diagnosis, enabling personalized treatment 

12. Development of Nursing PPC report to improve nursing care related to complications (e.g. 

pressure ulcers). 

13. Expanded use of Incentive Spirometry 

14. Reinforcing basics of nursing such as bathing 

15. New VTE risk assessment standardization 

16. New method of assessment of blood loss in obstetrical department 

17. Incorporation of an Aspiration Risk Assessment for all inpatients 

a. Patients at high risk made NPO until swallow study completed 

18. New fall prevention protocols 

19. Reinforcement of specimen collection techniques 

20. Sepsis Bundle 



Draft Maryland Hospital-Acquired Conditions Program Recommendations for Rate Year 2020 

39 
 

21. C-Difficile bundles, Daily rounding / Specimen collection protocols 

22. Documentation templates and risk assessments for anesthesia 

23. IV insertion / maintenance education  

24. Evaluation of type of anesthesia for total joint patients 

25. Evaluation of tourniquet time for total joint patients 
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Appendix IV. List of APR-DRGs and Associated PPCs in Current 

Methodology and Proposed 80% Cutoff Methodology* 

 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

1 271 0 271 0 - 0 

2 114 0 114 0 - 0 

4 76 0 76 0 - 0 

5 1,483 24 797 22 (686) -2 

6 30 0 30 0 - 0 

7 164 0 164 0 - 0 

8 98 0 98 0 - 0 

9 282 1 282 1 - 0 

10 - 0 - 0 - 0 

20 347 0 347 0 - 0 

21 53,470 109 26,852 99 (26,618) -10 

22 12,127 7 2,035 4 (10,092) -3 

23 14,043 14 2,896 8 (11,147) -6 

24 68,660 95 28,760 90 (39,900) -5 

26 12,380 17 2,713 9 (9,667) -8 

40 6,373 3 698 0 (5,675) -3 

41 - 0 - 0 - 0 

42 41,552 47 16,059 41 (25,493) -6 

43 20,387 6 2,274 0 (18,113) -6 

44 29,972 26 10,123 23 (19,849) -3 

45 236,119 104 124,289 97 (111,830) -7 

46 6,001 0 640 0 (5,361) 0 

47 54,728 5 6,848 2 (47,880) -3 

48 48,346 16 8,411 8 (39,935) -8 

49 6,490 7 1,092 2 (5,398) -5 

50 10,291 9 1,526 3 (8,765) -6 

51 5,309 0 643 0 (4,666) 0 

52 43,831 31 12,756 22 (31,075) -9 

53 118,380 41 33,780 25 (84,600) -16 

54 35,133 1 3,338 0 (31,795) -1 

55 - 0 - 0 - 0 

56 - 0 - 0 - 0 

57 6,330 4 825 3 (5,505) -1 

58 78,470 45 30,746 38 (47,724) -7 

59 - 0 - 0 - 0 

73 1,851 1 358 0 (1,493) -1 

82 14,302 1 1,380 0 (12,922) -1 

89 11,507 38 3,482 27 (8,025) -11 

91 3,790 24 1,122 15 (2,668) -9 

92 12,484 8 1,937 5 (10,547) -3 

95 298 0 94 0 (204) 0 

97 322 0 193 0 (129) 0 

98 13,659 16 2,021 6 (11,638) -10 

110 146 0 146 0 - 0 

111 22,503 0 2,170 0 (20,333) 0 

113 47,385 10 6,380 2 (41,005) -8 

114 4,544 1 534 0 (4,010) -1 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

115 26,727 7 3,923 4 (22,804) -3 

120 27,101 95 12,302 82 (14,799) -13 

121 45,157 92 20,528 83 (24,629) -9 

130 11,458 64 5,935 61 (5,523) -3 

131 6,435 4 1,030 3 (5,405) -1 

132 295 0 131 0 (164) 0 

133 182,805 112 111,373 98 (71,432) -14 

134 93,002 33 29,436 25 (63,566) -8 

135 84 0 84 0 - 0 

136 10,925 9 1,934 5 (8,991) -4 

137 66,998 65 32,809 58 (34,189) -7 

138 6,188 1 1,642 0 (4,546) -1 

139 253,843 71 108,856 67 (144,987) -4 

140 353,583 71 128,655 62 (224,928) -9 

141 70,657 10 11,077 4 (59,580) -6 

142 16,818 12 3,344 7 (13,474) -5 

143 45,102 16 8,533 8 (36,569) -8 

144 13,845 4 1,890 2 (11,955) -2 

145 34,579 5 3,955 2 (30,624) -3 

160 25,523 136 14,700 125 (10,823) -11 

161 659 0 411 0 (248) 0 

162 1,758 7 540 3 (1,218) -4 

163 28,629 137 14,496 128 (14,133) -9 

165 27,384 130 13,059 113 (14,325) -17 

166 64,735 205 34,195 192 (30,540) -13 

167 8,764 30 2,638 19 (6,126) -11 

169 16,747 111 7,897 91 (8,850) -20 

170 163 0 163 0 - 0 

171 41,973 50 11,806 40 (30,167) -10 

174 124,291 139 55,781 123 (68,510) -16 

175 77,286 138 43,505 122 (33,781) -16 

176 14,709 17 3,347 13 (11,362) -4 

177 1,361 1 353 0 (1,008) -1 

180 13,019 18 3,095 12 (9,924) -6 

181 86,195 320 66,671 308 (19,524) -12 

182 44,967 107 23,109 95 (21,858) -12 

190 129,383 95 57,808 78 (71,575) -17 

191 28,642 11 4,001 8 (24,641) -3 

192 86,994 55 25,218 38 (61,776) -17 

193 2,479 3 488 0 (1,991) -3 

194 447,785 220 311,479 212 (136,306) -8 

196 - 0 - 0 - 0 

197 75,984 29 22,827 21 (53,157) -8 

198 54,871 5 7,555 2 (47,316) -3 

199 64,496 14 12,604 8 (51,892) -6 

200 6,875 2 852 0 (6,023) -2 

201 220,854 70 74,998 57 (145,856) -13 

203 36,270 2 3,667 0 (32,603) -2 

204 75,174 5 8,033 2 (67,141) -3 

205 3,400 0 448 0 (2,952) 0 

206 19,106 10 3,590 7 (15,516) -3 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

207 41,869 20 8,636 10 (33,233) -10 

220 38,552 144 22,187 130 (16,365) -14 

222 6,024 12 1,158 4 (4,866) -8 

223 18,001 50 5,653 40 (12,348) -10 

224 18,445 35 6,583 27 (11,862) -8 

226 5,496 1 717 0 (4,779) -1 

227 51,752 90 20,413 79 (31,339) -11 

228 13,370 17 2,644 12 (10,726) -5 

229 17,802 25 4,772 19 (13,030) -6 

230 73,704 394 52,684 370 (21,020) -24 

231 121,208 287 89,404 271 (31,804) -16 

232 182 0 182 0 - 0 

233 21,080 9 3,805 7 (17,275) -2 

234 26,290 2 3,889 2 (22,401) 0 

240 5,327 0 621 0 (4,706) 0 

241 107,906 51 41,483 36 (66,423) -15 

242 12,184 5 1,772 2 (10,412) -3 

243 24,913 8 3,942 4 (20,971) -4 

244 110,323 30 35,757 20 (74,566) -10 

245 45,386 3 4,616 0 (40,770) -3 

246 13,637 9 1,433 0 (12,204) -9 

247 108,859 43 37,552 35 (71,307) -8 

248 69,753 16 15,161 8 (54,592) -8 

249 110,287 23 20,245 9 (90,042) -14 

251 29,208 3 2,901 0 (26,307) -3 

252 29,087 19 6,390 10 (22,697) -9 

253 80,503 36 20,740 22 (59,763) -14 

254 125,956 52 51,978 38 (73,978) -14 

260 18,518 82 10,143 71 (8,375) -11 

261 1,789 3 384 3 (1,405) 0 

263 134,028 144 72,938 132 (61,090) -12 

264 673 0 431 0 (242) 0 

279 24,923 17 5,489 12 (19,434) -5 

280 32,119 22 7,359 17 (24,760) -5 

281 6,383 2 633 0 (5,750) -2 

282 142,962 81 70,242 75 (72,720) -6 

283 24,511 15 3,625 4 (20,886) -11 

284 56,060 33 18,519 24 (37,541) -9 

301 298,262 129 132,194 111 (166,068) -18 

302 535,527 217 353,282 205 (182,245) -12 

303 16,957 43 6,441 36 (10,516) -7 

304 208,035 176 120,768 163 (87,267) -13 

305 39,224 103 20,667 93 (18,557) -10 

308 4,444 1 3,620 0 (824) -1 

309 20,044 22 5,575 16 (14,469) -6 

310 38,780 23 9,065 13 (29,715) -10 

312 6,418 8 1,173 5 (5,245) -3 

313 98,738 65 40,858 54 (57,880) -11 

314 53,774 38 17,823 32 (35,951) -6 

315 64,710 46 23,286 37 (41,424) -9 

316 9,433 3 1,117 0 (8,316) -3 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

317 25,373 18 4,872 7 (20,501) -11 

320 38,864 19 6,860 8 (32,004) -11 

321 113,413 80 50,615 69 (62,798) -11 

322 27,360 7 3,817 2 (23,543) -5 

340 85 1 85 1 - 0 

341 21 0 21 0 - 0 

342 39,311 15 6,655 7 (32,656) -8 

343 211 0 211 0 - 0 

344 35,903 19 7,459 10 (28,444) -9 

346 21,543 20 5,426 13 (16,117) -7 

347 82,863 32 27,964 23 (54,899) -9 

349 16,520 4 1,790 1 (14,730) -3 

351 100,424 26 29,383 19 (71,041) -7 

361 20,691 13 3,580 6 (17,111) -7 

362 16,884 21 3,249 15 (13,635) -6 

363 16,017 21 3,142 14 (12,875) -7 

364 46,031 30 12,369 21 (33,662) -9 

380 32,416 9 4,294 2 (28,122) -7 

381 1,762 0 357 0 (1,405) 0 

382 93 0 93 0 - 0 

383 229,640 39 79,326 28 (150,314) -11 

384 23,587 6 2,925 4 (20,662) -2 

385 19,779 2 2,002 0 (17,777) -2 

401 3,197 5 414 0 (2,783) -5 

403 138,425 51 41,385 41 (97,040) -10 

404 6,264 8 1,184 4 (5,080) -4 

405 2,965 10 688 4 (2,277) -6 

420 175,023 44 66,205 34 (108,818) -10 

421 16,921 8 1,999 0 (14,922) -8 

422 50,268 12 7,968 5 (42,300) -7 

423 3,313 0 447 0 (2,866) 0 

424 10,509 4 1,132 0 (9,377) -4 

425 51,453 20 13,603 15 (37,850) -5 

426 58,596 24 18,029 17 (40,567) -7 

427 8,786 2 910 0 (7,876) -2 

440 369 0 369 0 - 0 

441 7,915 18 1,931 11 (5,984) -7 

442 27,753 57 10,651 48 (17,102) -9 

443 31,387 31 10,178 26 (21,209) -5 

444 5,356 13 956 5 (4,400) -8 

445 4,412 6 704 0 (3,708) -6 

446 17,972 15 3,439 9 (14,533) -6 

447 1,682 11 529 7 (1,153) -4 

461 984 2 246 0 (738) -2 

462 2,507 2 384 0 (2,123) -2 

463 232,338 64 105,005 57 (127,333) -7 

465 28,913 8 3,919 2 (24,994) -6 

466 54,184 32 19,383 22 (34,801) -10 

468 30,830 11 3,994 3 (26,836) -8 

469 203,548 135 109,919 119 (93,629) -16 

470 38,810 20 10,968 14 (27,842) -6 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

480 42,101 12 8,573 9 (33,528) -3 

482 10,076 11 1,160 0 (8,916) -11 

483 4,651 12 932 10 (3,719) -2 

484 16,258 7 2,670 4 (13,588) -3 

500 35 0 35 0 - 0 

501 20,168 4 2,119 0 (18,049) -4 

510 683 0 370 0 (313) 0 

511 1,411 5 988 4 (423) -1 

512 9,331 13 1,911 9 (7,420) -4 

513 50,549 47 15,160 35 (35,389) -12 

514 3,396 2 414 0 (2,982) -2 

517 1,030 1 304 0 (726) -1 

518 5,733 8 939 4 (4,794) -4 

519 72,779 61 21,120 49 (51,659) -12 

530 177 0 177 0 - 0 

531 14,414 3 1,438 0 (12,976) -3 

532 9,787 1 952 0 (8,835) -1 

540 929,187 282 443,030 248 (486,157) -34 

541 27,807 13 4,039 9 (23,768) -4 

542 38,509 12 5,543 6 (32,966) -6 

544 6,860 2 814 0 (6,046) -2 

545 1,765 0 333 0 (1,432) 0 

546 3,577 4 483 0 (3,094) -4 

560 1,479,126 68 317,415 60 (1,161,711) -8 

561 27,374 1 2,573 0 (24,801) -1 

563 10,135 0 911 0 (9,224) 0 

564 1,676 0 248 0 (1,428) 0 

565 63 0 63 0 - 0 

566 61,808 4 5,894 0 (55,914) -4 

580 - 0 - 0 - 0 

581 - 0 - 0 - 0 

583 12 0 12 0 - 0 

588 118 0 118 0 - 0 

589 - 0 - 0 - 0 

591 214 0 154 0 (60) 0 

593 464 0 308 0 (156) 0 

602 465 0 311 0 (154) 0 

603 56 0 56 0 - 0 

607 541 0 376 0 (165) 0 

608 160 0 119 0 (41) 0 

609 99 0 99 0 - 0 

611 250 0 209 0 (41) 0 

612 774 0 527 0 (247) 0 

613 60 0 60 0 - 0 

614 1,277 0 844 0 (433) 0 

621 346 0 226 0 (120) 0 

622 767 0 509 0 (258) 0 

623 69 0 69 0 - 0 

625 933 0 619 0 (314) 0 

626 - 0 - 0 - 0 

630 116 0 116 0 - 0 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

631 146 0 146 0 - 0 

633 1,955 0 1,131 0 (824) 0 

634 2,120 0 1,319 0 (801) 0 

636 860 0 570 0 (290) 0 

639 4,247 0 2,605 0 (1,642) 0 

640 - 0 - 0 - 0 

650 268 0 268 0 - 0 

651 2,272 1 432 0 (1,840) -1 

660 13,589 7 2,101 2 (11,488) -5 

661 18,530 6 3,085 5 (15,445) -1 

662 59,301 25 15,319 18 (43,982) -7 

663 79,805 18 13,927 9 (65,878) -9 

680 5,957 15 1,482 9 (4,475) -6 

681 1,189 0 587 0 (602) 0 

690 - 0 - 0 - 0 

691 2,531 1 355 0 (2,176) -1 

692 17 0 17 0 - 0 

694 5,412 1 687 0 (4,725) -1 

695 - 0 - 0 - 0 

696 10,332 0 1,027 0 (9,305) 0 

710 66,389 217 57,912 205 (8,477) -12 

711 31,968 47 13,141 40 (18,827) -7 

720 434,465 313 359,625 303 (74,840) -10 

721 65,556 17 11,357 8 (54,199) -9 

722 14,818 1 1,617 0 (13,201) -1 

723 15,531 5 2,098 2 (13,433) -3 

724 16,794 13 4,228 10 (12,566) -3 

740 1,790 0 314 0 (1,476) 0 

750 215,720 22 52,794 14 (162,926) -8 

751 287,258 29 60,794 15 (226,464) -14 

752 2,666 0 346 0 (2,320) 0 

753 267,236 23 59,489 13 (207,747) -10 

754 92,920 5 10,603 0 (82,317) -5 

755 25,646 1 2,756 0 (22,890) -1 

756 23,919 1 2,628 0 (21,291) -1 

757 31,000 49 12,396 42 (18,604) -7 

758 4,605 0 944 0 (3,661) 0 

759 1,777 1 324 0 (1,453) -1 

760 3,191 1 483 0 (2,708) -1 

770 - 0 - 0 - 0 

772 20,376 1 2,103 0 (18,273) -1 

773 74,467 6 6,858 1 (67,609) -5 

774 8,327 2 877 0 (7,450) -2 

775 137,011 36 49,190 32 (87,821) -4 

776 7,470 1 862 0 (6,608) -1 

792 9,878 31 3,547 22 (6,331) -9 

793 17,756 14 3,904 9 (13,852) -5 

794 1,532 0 358 0 (1,174) 0 

810 11,699 6 1,209 0 (10,490) -6 

811 14,733 1 1,578 0 (13,155) -1 

812 63,785 26 12,849 14 (50,936) -12 
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 Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% 

APR-DRG-PPC 
Difference 

APR-DRG 
At-Risk 

Discharges 
# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

At-Risk 
Discharges 

# Observed 
Statewide 

813 24,075 9 3,657 6 (20,418) -3 

815 3,377 1 430 0 (2,947) -1 

816 32,704 19 5,753 8 (26,951) -11 

817 22,540 4 2,424 0 (20,116) -4 

841 20 0 20 0 - 0 

842 116 0 116 0 - 0 

843 - 0 - 0 - 0 

844 3,817 0 449 0 (3,368) 0 

850 24,237 28 4,928 13 (19,309) -15 

860 174,080 130 114,864 109 (59,216) -21 

861 62,105 16 12,213 11 (49,892) -5 

862 13,983 17 2,485 13 (11,498) -4 

863 174 0 143 0 (31) 0 

890 - 0 - 0 - 0 

892 - 0 - 0 - 0 

893 - 0 - 0 - 0 

894 - 0 - 0 - 0 

910 115 0 115 0 - 0 

911 353 0 353 0 - 0 

912 834 0 834 0 - 0 

930 - 0 - 0 - 0 

950 45,315 190 30,204 175 (15,111) -15 

951 51,124 97 26,522 88 (24,602) -9 

952 22,331 24 5,163 15 (17,168) -9 

955 3 0 3 0 - 0 

956 244 0 244 0 - 0        
STATEWIDE 

Totals 
14,944,561 9,152 5,580,557 7,549 (9,364,004) (1,603) 

 

 *DRG Analysis presented by Berkeley Research Group.  Total PPC counts do not match Appendix V and total PPCs 

in program, as hospital specific exclusions have not yet been implemented, i.e. the PPC counts are reduced slightly 

more once hospital specific exclusion is applied.  HSCRC staff will confirm this analysis in final recommendation.
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Appendix V. Number of Hospitals, At-Risk Discharges, and Observed PPCs by PPC (RY 2020 base 

period) 
 

PPC 
# 

PPC 
DESCRIPTION 

Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% APR-DRG-

PPC  
Difference 

PPC Tier 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 
# Hosp. # At-Risk 

# 
Observed 

1 
Stroke & 
Intracranial 
Hemorrhage 

43 91.5% 
              

423,226  
335 42 89.4% 

              
180,343  

295 -1 
           

(242,883) 
-40 2 

3 

Acute 
Pulmonary 
Edema and 
Respiratory 
Failure without 
Ventilation 

46 97.9% 
              

350,493  
653 46 97.9% 

              
203,584  

614 0 
           

(146,909) 
-39 1 

4 

Acute 
Pulmonary 
Edema and 
Respiratory 
Failure with 
Ventilation 

45 95.7% 
              

348,000  
428 44 93.6% 

              
158,618  

377 -1 
           

(189,382) 
-51 1 

5 
Pneumonia & 
Other Lung 
Infections 

47 100.0% 
              

188,802  
418 46 97.9% 

              
123,959  

376 -1 
              

(64,843) 
-42 1 

6 
Aspiration 
Pneumonia 

43 91.5% 
              

350,328  
249 41 87.2% 

              
157,935  

215 -2 
           

(192,393) 
-34 1 

7 
Pulmonary 
Embolism 

40 85.1% 
              

402,665  
204 38 80.9% 

                
93,085  

160 -2 
           

(309,580) 
-44 1 

8 
Other 
Pulmonary 
Complications 

39 83.0% 
              

278,288  
282 38 80.9% 

              
143,860  

240 -1 
           

(134,428) 
-42 2 

9 Shock 46 97.9% 
              

417,932  
512 44 93.6% 

              
228,712  

481 -2 
           

(189,220) 
-31 1 

10 
Congestive 
Heart Failure 

35 74.5% 
              

340,661  
101 32 68.1% 

                
98,734  

71 -3 
           

(241,927) 
-30 2 

11 
Acute 
Myocardial 
Infarction 

43 91.5% 
              

416,549  
303 43 91.5% 

              
177,806  

251 0 
           

(238,743) 
-52 2 
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PPC 
# 

PPC 
DESCRIPTION 

Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% APR-DRG-

PPC  
Difference 

PPC Tier 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 
# Hosp. # At-Risk 

# 
Observed 

13 
Other Cardiac 
Complications 

28 59.6% 
              

339,884  
66 21 44.7% 

                
65,817  

42 -7 
           

(274,067) 
-24 2 

14 
Ventricular 
Fibrillation/Card
iac Arrest 

47 100.0% 
              

367,688  
656 47 100.0% 

              
206,102  

619 0 
           

(161,586) 
-37 1 

16 
Venous 
Thrombosis 

42 89.4% 
              

407,493  
178 38 80.9% 

              
122,404  

135 -4 
           

(285,089) 
-43 1 

19 
Major Liver 
Complications 

25 53.2% 
              

333,090  
55 12 25.5% 

                
19,158  

21 -13 
           

(313,932) 
-34 2 

21 
Clostridium 
Difficile Colitis 

47 100.0% 
                

65,009  
368 47 100.0% 

                
42,328  

334 0 
              

(22,681) 
-34 2 

23 
GU 
Complications 
Except UTI 

27 57.4% 
              

353,248  
55 15 31.9% 

                
38,745  

22 -12 
           

(314,503) 
-33 2 

27 

Post-
Hemorrhagic & 
Other Acute 
Anemia with 
Transfusion 

41 87.2% 
              

315,949  
267 40 85.1% 

              
110,128  

237 -1 
           

(205,821) 
-30 1 

28 
In-Hospital 
Trauma and 
Fractures 

28 59.6% 
              

363,054  
49 11 23.4% 

                
17,350  

13 -17 
           

(345,704) 
-36 2 

30 
Poisonings due 
to Anesthesia* 

47 100.0% 
              

452,543  
0 47 100.0% 

              
452,543  

0 0 
                         
-    

0 2 

31 
Decubitus 
Ulcer* 

47 100.0% 
              

126,359  
41 47 100.0% 

              
126,359  

41 0 
                         
-    

0 2 

32 
Transfusion 
Incompatibility 
Reaction* 

47 100.0% 
              

469,683  
0 47 100.0% 

              
469,683  

0 0 
                         
-    

0 2 

35 
Septicemia & 
Severe 
Infections 

47 100.0% 
              

145,479  
422 46 97.9% 

                
97,079  

382 -1 
              

(48,400) 
-40 1 

37 

Post-Operative 
Infection & 
Deep Wound 
Disruption 
Without 
Procedure 

33 70.2% 
                

62,406  
156 32 68.1% 

                
16,700  

139 -1 
              

(45,706) 
-17 1 
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PPC 
# 

PPC 
DESCRIPTION 

Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% APR-DRG-

PPC  
Difference 

PPC Tier 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 
# Hosp. # At-Risk 

# 
Observed 

38 

Post-Operative 
Wound 
Infection & 
Deep Wound 
Disruption with 
Procedure 

4 8.5% 
                

34,663  
9 4 8.5% 

                  
2,607  

8 0 
              

(32,056) 
-1 1 

39 
Reopening 
Surgical Site 

30 63.8% 
              

108,051  
170 30 63.8% 

                
38,289  

161 0 
              

(69,762) 
-9 2 

40 

Post-Op 
Hemorrhage & 
Hematoma w/o 
Hemorrhage 
Control 
Procedure or 
I&D Proc 

42 89.4% 
              

152,519  
576 42 89.4% 

              
117,808  

554 0 
              

(34,711) 
-22 1 

41 

Post-Op 
Hemorrhage & 
Hematoma 
w/Hemorrhage 
Control 
Procedure or 
I&D Proc 

26 55.3% 
              

112,810  
86 21 44.7% 

                
43,976  

57 -5 
              

(68,834) 
-29 1 

42 

Accidental 
Puncture/Lacer
ation During 
Invasive 
Procedure 

37 78.7% 
              

432,009  
242 36 76.6% 

                
78,290  

205 -1 
           

(353,719) 
-37 1 

44 
Other Surgical 
Complication - 
Mod 

16 34.0% 
                

81,027  
25 9 19.1% 

                  
7,881  

11 -7 
              

(73,146) 
-14 2 

45 
Post-procedure 
Foreign 
Bodies* 

47 100.0% 
              

151,145  
12 47 100.0% 

              
151,145  

12 0 
                         
-    

0 2 

46 

Post-Operative 
Substance 
Reaction & 
Non-O.R. 
Procedure for 
Foreign Body* 

47 100.0% 
              

446,991  
0 47 100.0% 

              
446,991  

0 0 
                         
-    

0 2 
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PPC 
# 

PPC 
DESCRIPTION 

Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% APR-DRG-

PPC  
Difference 

PPC Tier 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 
# Hosp. # At-Risk 

# 
Observed 

47 
Encephalopath
y 

28 59.6% 
              

250,214  
73 23 48.9% 

                
37,958  

47 -5 
           

(212,256) 
-26 2 

48 
Other 
Complications 
of Medical Care 

30 63.8% 
              

379,947  
83 24 51.1% 

                
46,384  

46 -6 
           

(333,563) 
-37 2 

49 
Iatrogenic 
Pneumothorax 

31 66.0% 
              

376,207  
69 29 61.7% 

                
46,712  

50 -2 
           

(329,495) 
-19 1 

50 

Mechanical 
Complication of 
Device, Implant 
& Graft 

40 85.1% 
              

417,641  
229 40 85.1% 

              
109,769  

184 0 
           

(307,872) 
-45 2 

51 
Gastrointestinal 
Ostomy 
Complications 

34 72.3% 
              

392,701  
85 31 66.0% 

                
66,824  

59 -3 
           

(325,877) 
-26 2 

52 

Inflammation & 
Other 
Complications 
of Devices, 
Implants or 
Grafts Except 
Vascular 
Infection 

43 91.5% 
              

426,713  
309 42 89.4% 

              
163,962  

261 -1 
           

(262,751) 
-48 2 

53 

Infection, 
Inflammation & 
Clotting 
Complications 
of Peripheral 
Vascular 
Catheters & 
Infusions 

31 66.0% 
              

385,174  
68 12 25.5% 

                
28,797  

14 -19 
           

(356,377) 
-54 2 

59 

Medical & 
Anesthesia 
Obstetric 
Complications 

29 61.7% 
                

63,991  
105 29 61.7% 

                
63,991  

105 0 
                         
-    

0 2 

60 

Major 
Puerperal 
Infection and 
Other Major 
Obstetric 
Complications 

20 42.6% 
                

55,491  
58 20 42.6% 

                
55,491  

58 0 
                         
-    

0 2 
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PPC 
# 

PPC 
DESCRIPTION 

Model 1 
>30 At-Risk Discharges 

Model 2 
>30 At-Risk Discharges + 80% APR-DRG-

PPC  
Difference 

PPC Tier 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 

# of 
Hosp. 

% of 
Hosp. 

At-Risk 
Discharges 

# Obs. 
Statew

ide 
# Hosp. # At-Risk 

# 
Observed 

61 

Other 
Complications 
of Obstetrical 
Surgical & 
Perineal 
Wounds 

18 38.3% 
                

52,937  
42 18 38.3% 

                
51,630  

42 0 
                

(1,307) 
0 2 

65 

Urinary Tract 
Infection 
without 
Catheter 

28 59.6% 
              

318,278  
51 6 12.8% 

                  
8,132  

9 -22 
           

(310,146) 
-42 2 

67 

Combined PPC 
1 (PPC 25, 26, 
63, 64) General 
Combo 

44 93.6% 
              

443,372  
253 42 89.4% 

              
228,144  

206 -2 
           

(215,228) 
-47 2 

68 
Combined PPC 
2 (PPC 17, 18) 
GI Combo 

44 93.6% 
              

415,509  
274 44 93.6% 

              
223,833  

240 0 
           

(191,676) 
-34 2 

71 

Combined PPC 
3 (PPC 34, 
54,66) Infection 
Combo 

31 66.0% 
              

403,806  
71 20 42.6% 

                
35,799  

35 -11 
           

(368,007) 
-36 2 

                            

  
STATEWIDE 

Totals 
    

        
13,220,025  

                  
8,688  

    
          

5,405,445  
                  

7,429  
    -1259   

  
STATEWIDE 

Average 
36 77.2%     33 70.0%     -1       

  
Percent of 

PPCs Retained 
in Model 2 

              85.5%         

*Serious Reportable Events            
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Appendix VI. PPC Benchmarks (RY 2020 Base Period) 

PPC 
NUMBER 

PPC DESCRIPTION 

Model 1 
>30 At-Risk 
Discharges 

Model 2 
>30 + 80% APR-

DRG-PPC  

Simple Differences 
Model 1 vs Model 2 

  

Benchmark Benchmark Benchmark Tier 

1 Stroke & Intracranial Hemorrhage 0.4595 0.4132 -0.0463 2 

3 
Acute Pulmonary Edema and Respiratory Failure without 
Ventilation 

0.5813 0.5469 -0.0344 1 

4 
Acute Pulmonary Edema and Respiratory Failure with 
Ventilation 

0.5599 0.5624 0.0025 1 

5 Pneumonia & Other Lung Infections 0.654 0.626 -0.028 1 

6 Aspiration Pneumonia 0.3916 0.4239 0.0323 1 

7 Pulmonary Embolism 0.3226 0.1432 -0.1794 1 

8 Other Pulmonary Complications 0.3844 0.2257 -0.1587 2 

9 Shock 0.4151 0.4132 -0.0019 1 

10 Congestive Heart Failure 0.1922 0.177 -0.0152 2 

11 Acute Myocardial Infarction 0.3905 0.2903 -0.1002 2 

13 Other Cardiac Complications 0.0617 0.1521 0.0904 2 

14 Ventricular Fibrillation/Cardiac Arrest 0.5726 0.5538 -0.0188 1 

16 Venous Thrombosis 0.1862 0.1774 -0.0088 1 

19 Major Liver Complications 0.0677 0 -0.0677 2 

21 Clostridium Difficile Colitis 0.4459 0.4306 -0.0153 2 

23 GU Complications Except UTI 0.2014 0 -0.2014 2 

27 Post-Hemorrhagic & Other Acute Anemia with Transfusion 0.2722 0.2648 -0.0074 1 

28 In-Hospital Trauma and Fractures 0.2232 0 -0.2232 2 

30 Poisonings due to Anesthesia 0 0 0 2 

31 Decubitus Ulcer 0 0 0 2 

32 Transfusion Incompatibility Reaction 0 0 0 2 

35 Septicemia & Severe Infections 0.4565 0.4459 -0.0106 1 
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PPC 
NUMBER 

PPC DESCRIPTION 

Model 1 
>30 At-Risk 
Discharges 

Model 2 
>30 + 80% APR-

DRG-PPC  

Simple Differences 
Model 1 vs Model 2 

  

Benchmark Benchmark Benchmark Tier 

37 
Post-Operative Infection & Deep Wound Disruption Without 
Procedure 

0.3179 0.2915 -0.0264 1 

38 
Post-Operative Wound Infection & Deep Wound Disruption 
with Procedure 

0.3548 0 -0.3548 1 

39 Reopening Surgical Site 0.4059 0.2616 -0.1443 2 

40 
Post-Operative Hemorrhage & Hematoma without 
Hemorrhage Control Procedure or I&D Proc 

0.5583 0.5512 -0.0071 1 

41 
Post-Operative Hemorrhage & Hematoma with 
Hemorrhage Control Procedure or I&D Proc 

0.2917 0.154 -0.1377 1 

42 Accidental Puncture/Laceration During Invasive Procedure 0.302 0.3851 0.0831 1 

44 Other Surgical Complication - Mod 0.349 0 -0.349 2 

45 Post-procedure Foreign Bodies 0 0 0 2 

46 
Post-Operative Substance Reaction & Non-O.R. Procedure 
for Foreign Body 

0 0 0 2 

47 Encephalopathy 0.156 0.0937 -0.0623 2 

48 Other Complications of Medical Care 0.2061 0.0902 -0.1159 2 

49 Iatrogenic Pneumothorax 0.1275 0.0757 -0.0518 1 

50 Mechanical Complication of Device, Implant & Graft 0.4661 0.3827 -0.0834 2 

51 Gastrointestinal Ostomy Complications 0.3174 0.2301 -0.0873 2 

52 
Inflammation & Other Complications of Devices, Implants or 
Grafts Except Vascular Infection 

0.4157 0.4181 0.0024 2 

53 
Infection, Inflammation & Clotting Complications of 
Peripheral Vascular Catheters & Infusions 

0.0575 0 -0.0575 2 

59 Medical & Anesthesia Obstetric Complications 0.2625 0.2625 0 2 

60 
Major Puerperal Infection and Other Major Obstetric 
Complications 

0.1321 0.1321 0 2 

61 
Other Complications of Obstetrical Surgical & Perineal 
Wounds 

0.1592 0.1592 0 2 

65 Urinary Tract Infection without Catheter 0 0 0 2 

67 Combined PPC 1 (PPC 25, 26, 63, 64) 0.0842 0.0658 -0.0184 2 
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PPC 
NUMBER 

PPC DESCRIPTION 

Model 1 
>30 At-Risk 
Discharges 

Model 2 
>30 + 80% APR-

DRG-PPC  

Simple Differences 
Model 1 vs Model 2 

  

Benchmark Benchmark Benchmark Tier 

68 Combined PPC 2 (PPC 17, 18) 0.2423 0.226 -0.0163 2 

69 Combined PPC 3 (PPC 34, 54,66) Infection Combo 0.1701 0.1235 -0.0466 2 
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Appendix VII. PPCs by Hospital (RY 2020 Base Period) 

CMS 
ID 

HOSPITAL 
NAME 

Model 1 
No Changes 

Model 2 
80% APR-DRG-PPC  

Percent Differences 
Model 1 vs Model 2 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

AT-RISK 
BASE 

PERIOD 

OBS. 
Base Pd. 

O/E 
Ratio 

210001 Meritus 

            
43  

          
407,534  

               
238  

           
214.10  

       1.11  39 
      

162,081  
              

196  
       

182.00  
       

1.08  
-60.23% -17.65% -2.70% 

210002 UMMC 

            
45  

          
534,838  

               
652  

           
687.36  

       0.95  43 
      

208,534  
              

562  
       

594.00  
       

0.95  
-61.01% -13.80% 0.00% 

210003 UM-PGHC 

            
41  

          
262,505  

               
129  

           
146.96  

       0.88  32 
        

90,402  
              

112  
       

118.92  
       

0.94  
-65.56% -13.18% 6.82% 

210004 Holy Cross 

            
44  

          
720,384  

               
268  

           
336.76  

       0.80  42 
      

282,784  
              

228  
       

292.59  
       

0.78  
-60.75% -14.93% -2.50% 

210005 Frederick 

            
43  

          
430,602  

               
235  

           
236.50  

       0.99  39 
      

168,630  
              

201  
       

198.98  
       

1.01  
-60.84% -14.47% 2.02% 

210006 UM-Harford 

            
21  

            
60,472  

                 
27  

             
35.89  

       0.75  20 
        

30,798  
                

27  
          

30.58  
       

0.88  
-49.07% 0.00% 17.33% 

210008 Mercy 

            
43  

          
383,043  

               
222  

           
232.16  

       0.96  37 
      

162,077  
              

189  
       

198.15  
       

0.95  
-57.69% -14.86% -1.04% 

210009 Johns Hopkins 

            
45  

          
931,895  

               
980  

           
911.69  

       1.07  45 
      

345,415  
              

811  
       

771.45  
       

1.05  
-62.93% -17.24% -1.87% 

210010 UM-Dorchester 

            
13  

            
21,305  

                   
7  

             
11.70  

       0.60  11 
        

12,207  
                   

5  
            

8.39  
       

0.60  
-42.70% -28.57% 0.00% 

210011 St. Agnes 

            
44  

          
409,484  

               
163  

           
254.53  

       0.64  42 
      

166,639  
              

142  
       

218.23  
       

0.65  
-59.31% -12.88% 1.56% 

210012 Sinai 

            
44  

          
455,939  

               
432  

           
365.83  

       1.18  42 
      

196,008  
              

377  
       

321.56  
       

1.17  
-57.01% -12.73% -0.85% 

210013 Bon Secours 

            
19  

            
47,287  

                 
51  

             
32.20  

       1.58  18 
        

24,928  
                

42  
          

27.17  
       

1.55  
-47.28% -17.65% -1.90% 

210015 
MedStar Fr 
Square 

            
44  

          
563,017  

               
324  

           
315.04  

       1.03  43 
      

223,558  
              

285  
       

272.99  
       

1.04  
-60.29% -12.04% 0.97% 
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CMS 
ID 

HOSPITAL 
NAME 

Model 1 
No Changes 

Model 2 
80% APR-DRG-PPC  

Percent Differences 
Model 1 vs Model 2 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

AT-RISK 
BASE 

PERIOD 

OBS. 
Base Pd. 

O/E 
Ratio 

210016 
Washington 
Adventist 

            
43  

          
285,597  

               
215  

           
186.62  

       1.15  39 
      

107,087  
              

194  
       

163.31  
       

1.19  
-62.50% -9.77% 3.48% 

210017 Garrett 

            
11  

            
11,914  

                   
5  

                
8.01  

       0.62  9 
           

8,664  
                   

4  
            

5.56  
       

0.72  
-27.28% -20.00% 16.13% 

210018 
MedStar 
Montgomery 

            
31  

          
135,397  

                 
59  

             
76.71  

       0.77  30 
        

65,062  
                

48  
          

65.81  
       

0.73  
-51.95% -18.64% -5.19% 

210019 Peninsula 

            
44  

          
447,929  

               
335  

           
337.34  

       0.99  43 
      

193,052  
              

293  
       

300.57  
       

0.97  
-56.90% -12.54% -2.02% 

210022 Suburban 

            
40  

          
341,630  

               
235  

           
229.81  

       1.02  35 
      

147,137  
              

195  
       

194.41  
       

1.00  
-56.93% -17.02% -1.96% 

210023 Anne Arundel 

            
45  

          
737,567  

               
313  

           
378.73  

       0.83  42 
      

297,430  
              

251  
       

324.06  
       

0.77  
-59.67% -19.81% -7.23% 

210024 
MedStar Union 
Mem 

            
41  

          
306,458  

               
285  

           
277.70  

       1.03  36 
      

133,196  
              

243  
       

241.80  
       

1.00  
-56.54% -14.74% -2.91% 

210027 
Western 
Maryland 

            
41  

          
290,122  

               
204  

           
183.20  

       1.11  36 
      

115,366  
              

163  
       

156.38  
       

1.04  
-60.24% -20.10% -6.31% 

210028 
MedStar St. 
Mary's 

            
29  

          
133,444  

                 
50  

             
72.46  

       0.69  28 
        

65,679  
                

45  
          

63.80  
       

0.71  
-50.78% -10.00% 2.90% 

210029 JH Bayview 

            
43  

          
520,336  

               
290  

           
318.84  

       0.91  41 
      

191,072  
              

240  
       

268.79  
       

0.89  
-63.28% -17.24% -2.20% 

210030 
UM-
Chestertown 

            
12  

            
11,419  

                 
11  

                
9.91  

       1.11  11 
           

9,091  
                   

8  
            

8.37  
       

0.96  
-20.39% -27.27% 

-
13.51% 

210032 Union of Cecil 

            
27  

            
91,039  

                 
65  

             
55.85  

       1.16  26 
        

44,482  
                

59  
          

48.95  
       

1.21  
-51.14% -9.23% 4.31% 

210033 Carroll 

            
39  

          
241,876  

               
166  

           
128.85  

       1.29  31 
        

92,492  
              

140  
       

105.07  
       

1.33  
-61.76% -15.66% 3.10% 

210034 
MedStar 
Harbor 

            
31  

          
136,275  

                 
89  

             
80.25  

       1.11  30 
        

70,066  
                

74  
          

70.14  
       

1.05  
-48.58% -16.85% -5.41% 
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CMS 
ID 

HOSPITAL 
NAME 

Model 1 
No Changes 

Model 2 
80% APR-DRG-PPC  

Percent Differences 
Model 1 vs Model 2 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

AT-RISK 
BASE 

PERIOD 

OBS. 
Base Pd. 

O/E 
Ratio 

210035 
UM-Charles 
Regional 

            
33  

          
138,420  

                 
59  

             
79.14  

       0.75  29 
        

61,515  
                

47  
          

64.68  
       

0.73  
-55.56% -20.34% -2.67% 

210037 UM-Easton 

            
30  

          
145,344  

                 
99  

             
81.45  

       1.22  28 
        

73,837  
                

85  
          

69.42  
       

1.22  
-49.20% -14.14% 0.00% 

210038 
UMMC 
Midtown 

            
27  

            
78,759  

                 
54  

             
66.67  

       0.81  26 
        

35,932  
                

50  
          

58.46  
       

0.86  
-54.38% -7.41% 6.17% 

210039 Calvert 

            
25  

            
79,266  

                 
35  

             
42.60  

       0.82  22 
        

39,434  
                

31  
          

34.99  
       

0.89  
-50.25% -11.43% 8.54% 

210040 Northwest 

            
37  

          
269,837  

                 
96  

           
124.33  

       0.77  29 
        

98,722  
                

82  
          

98.52  
       

0.83  
-63.41% -14.58% 7.79% 

210043 UM-BWMC 

            
42  

          
429,757  

               
296  

           
299.30  

       0.99  41 
      

174,472  
              

262  
       

257.28  
       

1.02  
-59.40% -11.49% 3.03% 

210044 GBMC 

            
44  

          
472,241  

               
283  

           
233.11  

       1.21  37 
      

180,205  
              

238  
       

194.66  
       

1.22  
-61.84% -15.90% 0.83% 

210048 Howard County 

            
43  

          
452,022  

               
208  

           
192.40  

       1.08  40 
      

172,598  
              

173  
       

161.11  
       

1.07  
-61.82% -16.83% -0.93% 

210049 
UM-Upper 
Chesapeake 

            
43  

          
289,973  

               
159  

           
186.81  

       0.85  36 
      

113,771  
              

124  
       

155.88  
       

0.80  
-60.76% -22.01% -5.88% 

210051 Doctors 

            
40  

          
248,769  

               
149  

           
184.76  

       0.81  34 
        

99,628  
              

129  
       

151.10  
       

0.85  
-59.95% -13.42% 4.94% 

210055 UM-Laurel 

            
26  

            
64,358  

                 
58  

             
45.03  

       1.29  24 
        

31,946  
                

51  
          

38.64  
       

1.32  
-50.36% -12.07% 2.33% 

210056 
MedStar Good 
Sam 

            
41  

          
240,814  

               
158  

           
172.70  

       0.91  34 
      

106,918  
              

138  
       

145.74  
       

0.95  
-55.60% -12.66% 4.40% 

210057 Shady Grove 

            
43  

          
458,572  

               
233  

           
223.66  

       1.04  40 
      

184,776  
              

198  
       

191.67  
       

1.03  
-59.71% -15.02% -0.96% 

210058 UMROI 

            
23  

            
47,786  

                 
60  

             
53.92  

       1.11  23 
        

44,548  
                

59  
          

52.61  
       

1.12  
-6.78% -1.67% 0.90% 
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CMS 
ID 

HOSPITAL 
NAME 

Model 1 
No Changes 

Model 2 
80% APR-DRG-PPC  

Percent Differences 
Model 1 vs Model 2 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

# 
PPCs 

At-Risk 
OBS. 
Base 
Pd. 

EXP. 
Base Pd. 

O/E 
Ratio 

AT-RISK 
BASE 

PERIOD 

OBS. 
Base Pd. 

O/E 
Ratio 

210060 Ft. Washington 

            
18  

            
24,232  

                 
16  

             
19.48  

       0.82  15 
        

14,545  
                

13  
          

14.59  
       

0.89  
-39.98% -18.75% 8.54% 

210061 
Atlantic 
General 

            
25  

            
47,780  

                 
28  

             
39.47  

       0.71  22 
        

26,028  
                

27  
          

32.07  
       

0.84  
-45.53% -3.57% 18.31% 

210062 
MedStar 
Southern MD 

            
41  

          
281,292  

               
217  

           
136.34  

       1.59  31 
        

97,036  
              

194  
       

109.87  
       

1.77  
-65.50% -10.60% 11.32% 

210063 UM-St. Joe 

            
44  

          
432,558  

               
299  

           
298.58  

       1.00  40 
      

183,182  
              

276  
       

263.20  
       

1.05  
-57.65% -7.69% 5.00% 

210064 Levindale 

            
15  

            
15,702  

                 
83  

             
32.25  

       2.57  14 
        

11,674  
                

79  
          

30.75  
       

2.57  
-25.65% -4.82% 0.00% 

210065 
HC-
Germantown 

            
27  

            
83,235  

                 
48  

             
48.03  

       1.00  25 
        

40,741  
                

39  
          

40.44  
       

0.96  
-51.05% -18.75% -4.00% 

  
STATEWIDE 

Totals 
  

    
13,220,025  

           
8,688  

       
8,685.08  

       1.00    
  

5,405,445  
          

7,429  
    

7,417.72  
       

1.00  
-59.11% -14.49% 0.00% 

  
STATEWIDE 

Median 
            

41  
        

         
34  
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Appendix VIII. Hospital MHAC Scores and Revenue Adjustments (RY 2019 Base and YTD September 

Performance) 

CMS 
ID 

HOSPITAL 
NAME 

  Model 1 
No Changes 

Model 2 
80% APR-DRG-PPC  

Simple Differences 
Model 1 vs Model 2 

RY17 Permanent 
Inpatient 
Revenue 

FINAL 
Weighted 
SCORE 

% 
Adjustment 

Revenue 
Adjustment 

FINAL 
Weighted 
SCORE 

% 
Adjustment 

Revenue 
Adjustment 

FINAL 
Weighted 
SCORE 

Revenue 
Adjustment 

210062 
MedStar 
Southern MD $163,339,853 27% -0.80% -$1,306,719 27% -0.80% 

-
$1,306,719 0% $0 

210064 Levindale $54,805,171 32% -0.58% -$316,652 29% -0.71% -$389,726 -3% -$73,074 

210024 
MedStar 
Union Mem $231,121,787 34% -0.49% -$1,129,929 37% -0.36% -$821,766 3% $308,162 

210033 Carroll $116,510,378 34% -0.49% -$569,606 38% -0.31% -$362,477 4% $207,130 

210027 
Western 
Maryland $171,858,929 35% -0.44% -$763,817 39% -0.27% -$458,290 4% $305,527 

210048 
Howard 
County $176,085,796 29% -0.71% -$1,252,166 41% -0.18% -$313,041 12% $939,124 

210001 Meritus $185,173,878 39% -0.27% -$493,797 46% 0.00% $0 7% $493,797 

210002 UMMC $874,727,573 34% -0.49% -$4,276,446 54% 0.00% $0 20% $4,276,446 

210005 Frederick $178,853,951 47% 0.00% $0 52% 0.00% $0 5% $0 

210012 Sinai $397,073,246 32% -0.58% -$2,294,201 48% 0.00% $0 16% $2,294,201 

210013 Bon Secours $62,008,295 43% -0.09% -$55,118 54% 0.00% $0 11% $55,118 

210015 
MedStar Fr 
Square $287,510,180 45% 0.00% $0 47% 0.00% $0 2% $0 

210022 Suburban $189,851,798 41% -0.18% -$337,514 48% 0.00% $0 7% $337,514 

210029 JH Bayview $348,529,477 48% 0.00% $0 55% 0.00% $0 7% $0 

210030 
UM-
Chestertown $18,989,104 50% 0.00% $0 54% 0.00% $0 4% $0 

210044 GBMC $216,554,825 38% -0.31% -$673,726 49% 0.00% $0 11% $673,726 

210057 Shady Grove $219,319,153 50% 0.00% $0 55% 0.00% $0 5% $0 

210058 UMROI $67,555,816 52% 0.00% $0 55% 0.00% $0 3% $0 

210034 
MedStar 
Harbor $107,761,881 47% 0.00% $0 56% 0.02% $23,947 9% $23,947 

210063 UM-St. Joe $234,995,507 53% 0.00% $0 56% 0.02% $52,221 3% $52,221 
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210004 Holy Cross $339,593,506 59% 0.09% $301,861 62% 0.16% $528,257 3% $226,396 

210008 Mercy $216,281,427 54% 0.00% $0 63% 0.18% $384,500 9% $384,500 

210032 
Union of 
Cecil $68,179,037 61% 0.13% $90,905 63% 0.18% $121,207 2% $30,302 

210051 Doctors $132,931,890 61% 0.13% $177,243 64% 0.20% $265,864 3% $88,621 

210019 Peninsula $235,729,906 51% 0.00% $0 66% 0.24% $576,229 15% $576,229 

210040 Northwest $125,696,184 61% 0.13% $167,595 66% 0.24% $307,257 5% $139,662 

210011 St. Agnes $233,151,492 65% 0.22% $518,114 67% 0.27% $621,737 2% $103,623 

210056 
MedStar 
Good Sam $158,579,215 65% 0.22% $352,398 67% 0.27% $422,878 2% $70,480 

210009 
Johns 
Hopkins $1,357,164,899 49% 0.00% $0 68% 0.29% $3,920,699 19% $3,920,699 

210016 
Washington 
Adventist $150,097,509 66% 0.24% $366,905 68% 0.29% $433,615 2% $66,710 

210038 
UMMC 
Midtown $114,950,934 70% 0.33% $383,170 68% 0.29% $332,080 -2% -$51,089 

210018 
MedStar 
Montgomery $79,298,762 62% 0.16% $123,354 69% 0.31% $246,707 7% $123,354 

210039 Calvert $63,319,998 62% 0.16% $98,498 69% 0.31% $196,996 7% $98,498 

210043 UM-BWMC $227,399,457 58% 0.07% $151,600 70% 0.33% $757,998 12% $606,399 

210028 
MedStar St. 
Mary's $77,346,008 71% 0.36% $275,008 71% 0.36% $275,008 0% $0 

210049 
UM-Upper 
Chesapeake $133,152,736 62% 0.16% $207,126 71% 0.36% $473,432 9% $266,305 

210065 
HC-
Germantown $62,086,212 63% 0.18% $110,375 71% 0.36% $220,751 8% $110,375 

210003 UM-PGHC $215,010,869 67% 0.27% $573,362 72% 0.38% $812,263 5% $238,901 

210060 
Ft. 
Washington $19,371,986 76% 0.47% $90,403 72% 0.38% $73,183 -4% -$17,220 

210061 
Atlantic 
General $38,966,012 72% 0.38% $147,205 72% 0.38% $147,205 0% $0 

210035 
UM-Charles 
Regional $68,387,041 68% 0.29% $197,563 74% 0.42% $288,745 6% $91,183 

210037 UM-Easton $100,000,562 67% 0.27% $266,668 74% 0.42% $422,225 7% $155,556 
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210006 UM-Harford $46,975,749 76% 0.47% $219,220 77% 0.49% $229,659 1% $10,439 

210017 Garrett $21,836,267 64% 0.20% $43,673 77% 0.49% $106,755 13% $63,083 

210023 
Anne 
Arundel $296,168,973 72% 0.38% $1,118,861 77% 0.49% $1,447,937 5% $329,077 

210055 UM-Laurel $59,724,224 59% 0.09% $53,088 77% 0.49% $291,985 18% $238,897 

210010 
UM-
Dorchester $24,256,573 74% 0.42% $102,417 78% 0.51% $123,978 4% $21,561 

                      

  
Statewide 
Median   58%     64%         

 

 

State Total   -$7,333,081 State Total   $10,453,300 

Penalty   
-

$13,469,692 Penalty   -$3,652,019 

% Inpatient     % Inpatient     

Reward   $6,136,611 Reward   $14,105,319 

% Inpatient     % Inpatient     
 


