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EXECUTIVE SUMMARY 

This report examines Medicare beneficiary episodes of post-acute care (PAC). The importance 

of understanding beneficiary patterns of cost and use of post-acute services is particularly 

critical given recent estimates from MedPAC that 2007 spending on PAC was over $45 billion 

dollars (MedPAC, 2008). Numerous studies have focused on the costs and use of individual 

services in the Medicare program, including numbers of users, program costs per user, and 

the factors associated with those costs and use. But few have viewed these patterns across 

an episode. 

Policymakers are calling for greater attention to beneficiary episodes of care in order to 

understand patterns in service use across PAC providers within the current setting-based 

payment systems. Examining an episode-based approach allows one to consider the related 

sets of services that beneficiaries need to treat a condition, or set of conditions. 

Understanding these related services is critical to facilitating efficiency and improvements in 

health care quality across the continuum of care. Our work shows that over a third (35.2 

percent) of all beneficiaries discharged from acute hospitals go on to use other services. Of 

those who do, almost 80 percent are discharged to either skilled nursing facilities (SNF, 41.1 

percent) or sent home with home health services (HHA, 37.4 percent). Another 9 percent are 

discharged to outpatient therapy services (OP). The remaining 10-12 percent are leaving the 

hospital for continued services at a specialized hospital, such as an acute-level inpatient 

rehabilitation facility (IRF, 10.3 percent) or long term care hospital (LTCH, 2 percent). 

Understanding these service patterns and the factors that explain them is critical for 

assessing whether Medicare beneficiaries have access to appropriate services while ensuring 

that Medicare covers the most cost-effective options with the public Trust Funds. This 

research examines the relative importance of these different services and how their use varies 

by individual beneficiary characteristics, such as medical conditions, and the local availability 

of service options. The work presented here examines episodes of care that can answer 

questions such as how do individual costs vary by type of health condition and severity of 

illness? How are institutional, community-based, and physician services tied together for 

different types of patients?   

An episode of care in this work begins when a beneficiary is admitted for an index acute 

hospital stay in 2006 following a 60-day period without acute hospital or PAC use (HHA, LTCH, 

IRF, SNF, or OP) and includes all claims until a 60-day gap in acute or PAC service use. The 

60-day gap in service use is consistent with Medicare rules on the “spell of illness” definition 

which applies to SNFs and inpatient hospitals. According to Medicare’s definition, a spell of 

illness includes all readmission and skilled nursing facility service use until a 60-day period 



without readmission or skilled nursing facility use1. The 60-day period is also consistent with 

the home health 60-day episode definition.2 

The episode definition assumes that services following the index acute admission are related 

to the original hospitalization and allows us to look at the patterns of care for individual 

beneficiaries until a 60-day gap in services. This approach differs from many studies of 

chronic illness trajectories which examine only service use associated with treating a 

particular condition. By including all claims within these windows of time, we are able to 

assign claims to episodes when it may not be clear by examining diagnoses codes alone that 

claims are related. For example, diagnoses codes on inpatient rehabilitation claims are often 

coded as rehabilitation though they may be related to an episode that initiated in an inpatient 

acute hospital with a diagnosis of stroke. Our time based approach to constructing episodes 

allows us to link related claims that may not have similar diagnoses.  

Using a person-level approach to defining an episode of care allows us to consider people, 

their related service use, and the factors that predict cost and utilization. Defining related 

services lets us consider the effect of comorbidities and severity of illness in explaining total 

beneficiary costs and use variation, rather than examining services treating a specific 

condition as though each service were independent of the patient’s complicating conditions. 

This work builds on studies of state and regional variations in Medicare expenditures per 

service (MedPAC, 2008; Wennberg, Fisher, et al, 2003; Gage, Moon, and Chi, 1999) and looks 

at the total program costs per patient across an episode of care, similar to past work by this 

team (Gage, 1999; Gage, Morley, Spain, and Ingber, 2007).  

Section 1 Background 

Few medical services are used in isolation, with the exception of physician services. Typically, 

patients requiring treatment in a hospital also need related follow-up services, with at least 

their physician, and often with home health, skilled nursing facility, or outpatient services. 

These services may be considered related as they are part of the beneficiary’s treatment for 

the original illness requiring hospital admission. Yet, little work examines the relative use of 

these services across an episode of care.  

The one exception is with the chronically ill populations, where policymakers and insurers 

recognize these populations use multiple services and have tried to focus case management 

and other practices on coordinating care for these populations. These efforts typically focus on 

physician services and their role in managing costs, use, and outcomes for these high use 

populations. Some have also begun including hospital use in these studies as research has 

shown that the higher cost chronically ill populations often have inpatient admissions 

associated with physician services. Yet, few studies effectively consider the post-hospital 

                                                 
1  Medicare Benefit Policy Manual, Chapter 3 Duration of Covered Inpatient Services. 
2  Medicare Benefit Policy Manual, Chapter 7 Home Health Services. 



services; an oversight as they account for a substantial share of both the chronically ill and 

other beneficiary’s total episode of care costs. They also may be key to controlling adverse 

outcomes and reducing avoidable hospitalizations.  

This study focuses on all Medicare beneficiaries (chronic and acute care populations) with a 

hospital admission in 2006 following 60 days without acute or PAC use. Beneficiaries are 

assigned to a condition-group based on the DRG recorded on the acute hospital claim. In 

examining episodes of care, we consider the range of services that may be related to treating 

this condition. Beneficiaries are assigned to a group based on the DRG on the index acute 

hospital claim. This allows us to characterize a beneficiary’s use of services based on the 

initial reason for admission though diagnoses on subsequent claims may differ from the 

diagnoses on the index claim.  

Second, this study examines the effects of organizational relationships on the likelihood of 

using different types of services. While medical conditions are hypothesized to be the most 

significant predictor of service use, the availability of substitute services is also an important 

factor (Gage, 1999; Gage et al, 2007; Gage, Morley, and Green, 2006; Bewkes-Buntin, 

2005). Understanding not only the availability, but the effect of financial or other types of 

relationships is important for considering future policy options, including mechanisms for 

bundling payments across an episode of care.  

This report analyzes variations in costs and utilization patterns for Medicare beneficiaries in 

different parts of the country. The analyses control for case-mix differences, both the primary 

conditions and the types and severity of comorbid conditions. The analyses also control for 

differences in resources in each state as we consider the factors that predict the type of post-

hospital care, level of care, costs of care, and outcomes.  

Section 2 Data and Methods 

Multiple data sources are used to construct episodes of care, identify organizational 

relationships, and examine local supply variation. Episodes begin with an index 

hospitalization3 and continue through discharges to inpatient rehabilitation hospitals, long 

term acute care hospitals, skilled nursing facilities, home health agencies, and outpatient 

therapy services.4 Costs and use of physicians and other practitioners, hospice, and durable 

medical supplies during the episode are also examined. These patterns of care analyses allow 

us to study order of services as well as volume and relative probability of service use for 

different populations or beneficiaries with certain health conditions.  

                                                 
3  An index hospitalization is an acute hospitalization with a prior 60-day clean period. In the 

prior 60 days, no acute or post-acute (IRF, LTCH, SNF, HHA, outpatient therapy) services 
were used. 

4  Some episodes may end at hospital discharge. Only live hospital discharges are included in 
the analytic sample. 



Measures of formal and informal relationships between hospital and post-acute providers also 

are constructed. Formal relationships are defined by hospital ownership of a subprovider, such 

as a hospital-based rehabilitation unit or skilled nursing facility. Informal relationships are 

defined by “co-location” factors such as independently-owned providers being physically 

within 250 yards of each other, in effect, creating a medical mall or campus. Proximity is 

important in creating access to services, particularly for someone requiring transportation 

services, such as an ambulance between settings. Other informal relationships are defined by 

the presence of a satellite facility within another provider. This satellite may be located within 

a hospital campus or co-located with other healthcare providers in the community besides the 

parent facility. We hypothesize that these physically close providers may provide benefits to 

the acute hospitals despite the lack of formal “ownership” relationships.  

Hospitals have an incentive to discharge their cases within the average lengths of stay (ALOS) 

window used to set their payment rates in order to avoid losses on a particular case. Having a 

post-acute provider nearby allows this discharge to occur at the earliest time possible. 

Further, each post-acute provider has their own payment system in which the patient may be 

viewed as “profitable” or not. If a hospital owns the post-acute provider, they may encourage 

the PAC site to admit the patient if the anticipated hospital “savings” or reduced losses are 

greater than the anticipated PAC losses. For some cases, discharge to the PAC may be a win-

win situation where the hospital limits its costs and the PAC payment rate is profitable for that 

patient.5 

Section 3 Results 

Geographic Distribution of Post Acute Care Providers. The availability of PAC services 

varies widely across the nation. Skilled nursing facilities and home health agencies are 

available in every state, although certain states, such as Texas, California, Florida, Ohio, and 

Illinois have particularly high numbers of PAC providers compared to other states. In addition 

to looking at the number of PAC providers, it is important to consider the number of 

beneficiaries that they serve. After controlling for number of residents, states including 

Louisiana have a high supply of providers per beneficiary population. States with the highest 

supply of IRF beds per beneficiary included the District of Columbia (2.66 beds per 1,000 

beneficiaries), Louisiana (2.09 beds per 1,000 beneficiaries), Arkansas (1.82 beds per 1,000 

beneficiaries), and Texas (1.53 beds per 1,000 beneficiaries). The states with the highest 

supply of SNF beds per beneficiary population included North Dakota (62.69 beds per 1,000 

beneficiaries), Iowa (59.98 beds per 1,000 beneficiaries), and Louisiana (57.66 beds per 

1,000 beneficiaries). The two states with the highest number of LTCH beds per beneficiary 

included Massachusetts (3.92 beds per 1,000 beneficiaries) and Louisiana (3.08 beds per 

1,000 beneficiaries). Services were less available in some of the rural states. Maryland had 

                                                 
5  Past work by Gage and colleagues showed variations in per case margins for different types 

of cases (Gage, et al, 2007) 



the fewest IRF beds per beneficiary, Alaska had the fewest SNF beds per beneficiary, and 

seven states had no LTCH beds (Montana, New Hampshire, Alaska, Iowa, Maine, Vermont, 

and Oregon). The majority of LTCHs, SNFs, and HHAs are free-standing, or not owned by an 

acute hospital. The majority of IRFs, on the other hand, tend to be hospital-based units 

(Table 3-1 and Table 3-2).  

Organizational Relationships. Organizational relationships were another area we examined 

in this work. In looking at the discharges from acute hospitals to first site of PAC, we found 

that organizational relationships between the acute hospital and the PAC provider varied 

significantly depending on the type of PAC provider used. For example, in 2006, over 83 

percent of discharges to LTCHs were to freestanding providers compared to 47.3 percent of 

discharges to freestanding IRFs. This difference reflects the differences in supply of each type 

of provider (Section 3.1.3, Table 3-3). We also examined the role of organizational 

relationships further in the multivariate models to explain variations in episode costs and use 

(Section 3.9). Acute hospitals that have a subprovider, such as a hospital-based 

rehabilitation unit or skilled nursing facility unit or which own a home health agency or have a 

co-located LTCH, had longer length acute stays. However, the availability of these services 

was not significantly associated with the probability of using PAC. In other words, the PAC 

providers appeared to be located by hospitals treating longer-stay, possibly sicker 

populations. But this did not affect whether a patient used PAC, all else equal, such as their 

severity of illness and precipitating conditions.  

Post-Acute Care Episodes. Using the episode definition in our analysis, about 15 percent of 

all beneficiaries had at least one index admission to an acute hospital in 2006.6 Of these, 35.2 

percent were discharged to a post-acute site of care for further treatment. Skilled nursing 

facilities were the most common discharge destination for PAC users (41.1 percent of all PAC 

users), followed by home with home health care (37.4 percent). Inpatient rehabilitation 

hospitals and hospital outpatient therapy providers accounted for 10.3 percent and 9.1 

percent, respectively of first sites following hospital discharge. LTCHs are the least commonly 

used PAC provider; only 2 percent of all PAC users were discharged to LTCHs (Section 3.2, 

Table 3-4 and Section 3.7, Figure 3-2).  

Type of Condition. The importance of PAC services varies by type of condition being treated 

in the acute hospital. The most frequent acute hospital admission in 2006 was in DRG 544: 

Major Joint Replacement or Reattachment of Lower Extremity.7 This DRG represents over 5.0 

                                                 

6  This 15 percent is based on the number of index acute admissions (310,628 discharged 
alive) using the 5 percent sample, multiplied by 20 to estimate the number of index acute 
admissions in the Medicare population, divided by the total number of Medicare 
beneficiaries with Hospital Insurance as reported in the 2007 Statistical Supplement of the 
Health Care Financing Review (42,975,000 beneficiaries with hospital insurance in 2006). 

7  FY 2006 DRG titles were used in this analysis.  



percent of all hospital discharges in 2006, and 87 percent of beneficiaries with this discharge 

go on to use PAC services. The next most common acute DRGs by volume for PAC users are 

DRG 089: Simple Pneumonia and DRG 127: Heart Failure and Shock. While these two DRGs 

account for high numbers of acute admissions, beneficiaries with these conditions are much 

less likely to use PAC; only one-third of each of these cases will be discharged to PAC. Still, 

because of the high number of admissions in these categories, the DRGs rank 3rd and 4th in 

terms of the highest PAC volume (Section 3.3, Table 3-6 and Table 3-7).  

Most PAC admissions can be stratified by whether they need PAC for treating medical 

conditions or functional impairments. Among the medical conditions, such as pneumonia, 

septicemia, and other infections, beneficiaries are likely to be discharged to SNFs or HHAs 

where these conditions rank high in the frequency of admissions. Beneficiaries discharged 

after joint replacements and back problems are much more likely to be discharged to 

rehabilitation hospitals and skilled nursing facilities. LTCHs are more likely to admit the more 

medically complex cases whereas IRF patients need to be healthy enough to sustain 3 hours 

of therapy per day, on average (Table 3-7). 

Severity of Illness. Severity of illness typically distinguishes between PAC site of care, all 

else equal. LTCH admissions tend to have higher severity ratings, whether on the APR-DRG 

(severity level 3 or 4) or MS-DRG system, whereas SNF and HHA admissions tend to be in 

severity groups 2 or 3. IRF and outpatient admissions tend to be in severity groups 1 or 2. 

These differences reflect the expected variation in medical severity for each level of care 

(Section 3.4, Table 3-8).  

Comorbid conditions, as measured by Hierarchical Condition Categories (HCCs), are another 

indicator of severity of illness or number of complicating conditions. The HCCs were used in 

these analyses because they to provide a convenient method for collapsing ICD-9 codes into 

meaningful disease groupings to identify comorbid or complicating conditions. In these 

analyses, we counted the number of HCCs per beneficiary, regardless of the reason for acute 

hospitalization. In looking at mean length of stay and payments in the acute hospital, the 

general trend is that the mean length of stay and mean payment increase with increasing 

numbers of HCCs. For example, DRG 014 (Stroke), beneficiaries with one HCC had an episode 

mean length of stay of 82.6 days and mean episode payments of $23,442, whereas, stroke 

beneficiaries with five or more HCCs had mean episode length of stays of 108.9 days and 

mean episode payments of $35,659 (Section 3.5, Table 3-12). 

Readmission rates similarly vary by the type of condition. Beneficiaries admitted for diagnoses 

such as pneumonia or heart failure had higher readmission rates compared to beneficiaries 

with rehabilitative diagnoses. For example, over 43 percent of beneficiaries in DRG 127: Heart 

Failure & Shock had an acute readmission during their episode compared to only 14.3 percent 

of beneficiaries in DRG 544: Major Joint Replacement or Reattachment of Lower Extremity 

(Section 3.4, Table 3-10).  



Patterns of Care. Considering the patterns of care in the Medicare program and how the mix 

of services may vary depending on the patients’ complexity and the resources available in 

their local market area can be invaluable. The pattern analysis tables and figures (Section 

3.7, Tables 3-19 to 3-22 and Figures 3-2 to 3-7) help us understand the way services are 

combined to treat individual patients. Of the 35.2 percent of hospital discharges to PAC, 52 

percent of them go on to use additional services after the first PAC site. The episode 

payments and length of stay vary extensively depending by the extent to which higher cost 

institutional services are part of the episode or longer lasting, ambulatory services, such as 

home health or outpatient therapy. In the most common first site of PAC (SNFs which 

admitted 41 percent of PAC users), average payment per SNF stay was $8,759. For 

beneficiaries subsequently discharged to HHA, average payments were an additional $3,544. 

For beneficiaries discharged from SNF to LTCH, average payments were an additional 

$29,118. Further, seeing how these patterns varied for medical versus rehabilitation cases 

was also useful for considering expected care trajectories and costs.  

Composition of Total Episode Payments. In Section 3.8 we analyzed the composition of 

Medicare spending on post-acute care episodes by looking at the proportion of total episode 

payments attributable to each type of service. The episode composition analyses were 

performed overall, and by severity level for all DRGs and also for DRGs 089: Simple 

Pneumonia & Pleurisy and DRG 544: Major Joint Replacement or Reattachment of Lower 

Extremity. Across all DRGs, the largest share of episode spending is for the index acute 

admission (34.3 percent) followed by spending on SNFs (17.9 percent). Though payments for 

beneficiaries using LTCHs are very high, the proportion of total episode spending on LTCH 

services was only 3.7 percent due to the small number of beneficiaries using this service 

overall. In looking at the distribution of spending by severity level, we see that the proportion 

of total episode spending on LTCH services increases with increasing severity. In looking at 

the distribution of payments for beneficiaries in DRG 089 compared to DRG 544, we see that 

the proportion of spending for SNF is higher for beneficiaries in DRG 089 compared to those in 

DRG 544, and that the proportion of spending on index acute admissions and IRF services is 

higher for beneficiaries in DRG 544 reflecting the use of surgical procedures and frequency of 

use of rehabilitation services for beneficiaries in this DRG (Section 3.8, Figures 3-8 

to 3-16).  

Physician Use. We also examined physician use during an episode of care (Section 3.8, 

Table 3-23). Over 90.2 percent of the beneficiaries in our hospital discharge sample had a 

physician visit in the hospital. Over 68 percent had an inpatient consultation, 60 percent had 

an emergency room visit, and 55 percent had an office visit sometime during the episode of 

PAC. The highest payments were associated with hospital visits (over $1,100). The physician 

visit patterns also differed between the medical and rehabilitation cases. Medical cases, such 

as DRG 089: Simple Pneumonia & Pleurisy, were more likely to have seen a physician in the 

ER and more likely to have a NF visit than the patients in DRG 544: Major Joint Replacement 



or Reattachment of Lower Extremity which were more likely to have fewer visits of every 

kind.  

In sum, this report provides a great deal of insight on the factors associated with using post-

acute care and the types of PAC services used. The leading indicator appears to be the 

patients’ medical conditions and severity of illness although availability of alternative services 

is also critical to service use. 

Section 4 Discussion 

These analyses provide important information for understanding who uses PAC services, how 

their likelihood of using PAC services differs by certain characteristics, and which factors are 

most important in predicting hospital length of stay, probability of PAC use, relative 

probability of PAC site of care choices, hospital readmission rates, and average episode 

payments. Age and severity of illness factors were important in all the multivariate models 

predicting these outcome variables (Section 3.9, Tables 3-24 to 3-27).  

In this work, we compare several measures of severity including APR-DRG, MS-DRG and 

HCCs. The additional contribution of the HCC indicators to the multivariate models flagging 

comorbid conditions proved quite useful to improving the explanatory power of the models. 

Greater severity was associated with longer length stay, as expected, regardless of measure 

used. Severity was also important for explaining the probability of PAC use and the type of 

PAC service used. Patients with higher severity scores were more likely to use LTCHs, 

followed by SNFs, then IRFs, and last home health services relative to outpatient therapy 

services.  

Organizational relationships were also important for predicting use. We also found greater 

likelihood of using a type of PAC if the hospital had a subprovider or co-located PAC provider 

of that type. For example, multivariate models showed a greater likelihood of using IRFs if the 

hospital has a subprovider or co-located IRF and a lower likelihood if the hospital had a SNF 

subprovider, all else equal. Similarly, having a co-located LTCH increased the likelihood of 

LTCH use while the presence of a SNF or HHA reduced the likelihood of LTCH use, all else 

equal. And the same is true for the presence of a SNF.  

Both these factors (severity and organizational relationships) were also important for 

predicting readmission rates and average episode payments (Section 3.9, Table 3-27). The 

probability of readmission increased as severity increased and having a subprovider was 

negatively associated with readmission rates. Both factors were also statistically significantly 

associated with episode payments; as severity increased, so did the average payment per 

episode. Similarly, average episode payments were higher for beneficiaries treated in 

hospitals with PAC subproviders. This may reflect different resource mixes of the hospitals or 

reflect higher likelihood of using subproviders where they exist, all else equal. 

This work provides an important starting point for predicting beneficiary costliness and 

outcome variations. Understanding the contributions of better severity and medical 



complexity measures allows us to refine payment and outcome models. During the coming 

year, we will be adding data from the Chronic Care Warehouse (CCW) dataset to identify 

beneficiaries in our 2006 episode file with chronic conditions. Similar to some of the analyses 

presented in this report, we will look at the patterns of use and expenditures associated with 

having one or more chronic conditions. This will further allow us to refine the information 

describing a beneficiary’s medical complications and is more comprehensive than our limited 

application of the HCCs to the index acute admission claims. Second, we will also examine 

alternative episode definitions including fixed and variable length episodes and episodes 

initiating in IRF, LTCH, HHA, or outpatient therapy without an index acute hospital admission-

so-called community entrants to Medicare post-acute care services. This work will serve as 

the basis of exploring potential episode-based payment or bundling options and will build on 

some of the episode composition work presented here.   
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1. BACKGROUND 

The Medicare program spent over $428 billion dollars in 2007 providing health care coverage 

to primarily elderly and disabled populations (MedPAC, 2008). The largest share of these 

expenditures was associated with inpatient hospital care (30 percent) which was used by at 

least 15 percent of all beneficiaries (See Section 3). Post-acute care (PAC), including services 

provided by long-term acute care hospitals (LTCHs), inpatient rehabilitation facilities (IRFs), 

skilled nursing facilities (SNFs), and home health agencies (HHAs) accounted for $45.1 billion 

or nearly 10 percent of all Medicare spending (MedPAC, 2008). SNF expenditures alone 

accounted for $21 billion, home health, $14.1 billion, IRF spending was $5.6 billion, and LTCH 

expenditures accounted for $4.4 billion, despite the small numbers of LTCH users. While most 

of these services are used in combination with a hospital stay, past research and policy 

analysis has typically focused on the costs or use of individual providers.  

Of beneficiaries with an inpatient hospital stay following 60 days without inpatient, HHA, 

LTCH, SNF, or IRF use, over one third are discharged to post-acute providers. Most are using 

skilled nursing facilities (41.1 percent) or home health agencies (37.4 percent) for continuing 

nursing or therapy services but many are also discharged to inpatient rehabilitation hospitals 

(10.3 percent), LTCHs (2.0 percent) or outpatient therapy providers (9.1 percent). This study 

builds on work completed last year for the Assistant Secretary of Planning and Evaluation 

(ASPE) to examine Medicare program costs on an episode of care basis. For beneficiaries with 

at least one hospital stay during 2006, we examine their total episode cost and utilization, 

including their relative use of index acute admissions, SNFs, IRFs, LTCHs, HHAs, hospital 

outpatient therapy (HOPD), and acute hospital readmissions. This year’s work differs from last 

year’s study because it broadens the analysis to include physician services, durable medical 

equipment, and hospice services that are used during an episode of care. This broader 

approach provides more comprehensive information on each beneficiary’s complete episode of 

care. While per person physician costs are small relative to inpatient and PAC costs, they 

provide important information on patterns of care and may be useful for understanding the 

current role that physicians play and the potential for improving care with this broader 

approach to analysis. This study also examines how episodes vary by individual beneficiary 

characteristics, market characteristics, and the interorganizational, or financial relationships 

among providers associated with each episode.  

This study is particularly unique because it begins to consider whether a formal or informal 

relationship between a hospital and a PAC provider influences the acute hospital discharge’s 

likelihood of PAC use, and specifically the type of PAC service used, which in turn, may have a 

dramatic effect on individual episode costs of care. As noted in our earlier work (Gage, 

Morley, Spain, and Ingber, 2007), very little has been done in this area, particularly across an 

episode of care.  

Local health care markets have continued to evolve over the past 20 years, as payment 

policies and population needs have changed. Many hospitals have subproviders or hospital-
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based PAC units. For example, about one-fifth of all acute hospitals in 2007 had a hospital-

based SNF unit or an IRF unit or both (2007 POS, Table 3.1). Hospitals also frequently own 

HHAs, accounting for 17 percent of all HHAs (2007 POS, Table 3.1). LTCHs have also 

expanded over the last decade, opening hospitals-within-hospitals (HWH), which in effect, are 

units in acute hospitals that specialize in longer-stay patients.8  Hospitals with formal 

relationships, such as ownership of PAC providers, may have a financial incentive to discharge 

their patients earlier to a PAC site, and depending on the type of case and the relative 

Medicare payments, to one type of setting over another. The subproviders may or may not be 

profitable given that their role in the system may be to reduce losses for higher cost 

providers, such as the acute hospitals. Further, these relative roles may exist for providers 

located close to one another but without the formal ownership relationship. Other factors, 

such as service availability may also affect some of these decisions to transfer patients 

between sites of care. While these incentives may have a limited explanatory power relative 

to individual medical factors, their importance may vary by the type of case and level of 

severity; yet few studies have been done to examine these differences.  

The informal relationships have been particularly difficult to study because satellite facilities of 

one PAC provider may be located in a complementary acute care setting across town. Satellite 

facilities are authorized in the regulations, but little information exists on where they are 

actually located. Their bed counts, billing addresses, and other program regulatory materials 

are tied to the parent organization masking the effects of these satellites while they operate 

as pseudo “subprovider units.”  Unlike PAC providers that are subproviders, satellite facilities 

have a choice to enter a market, suggesting they operate in areas with win-wins for both the 

hospital and the PAC provider. As shown in last year’s study, these colocated providers, to the 

extent that we could identify them, were significantly associated with site of care choices, or 

determining the type of PAC used.  

The goal of this study is to evaluate the impact of organizational relationships, both formal 

and informal, on the total cost and use of services across an episode of care. This study 

examines how acute-PAC provider relationships may affect transfer patterns across post-

acute settings. Our analyses focus on the types of patients likely to use PAC, and after 

controlling for case-mix differences, examines the effects of organizational relationships on 

the PAC decisions, the types of PAC used, the likelihood of hospital readmissions, and the 

associated lengths of stay and costs of care in each setting. As with last year’s study which 

focused on 2005 episodes, the primary focus of the multivariate work is on the relationship 

between the hospital with the index admission and the first PAC provider. Descriptive 

                                           

8  LTCHs are not allowed to open units within hospitals. They are subject to separateness and 
control policies for colocated providers for hospital-within-hospitals [42 CFR 412.22(e)] and 
satellites [42 CFR 412.22(h)]. LTCHs must meet the same conditions of participation as 
acute hospitals including establishing a board and having a separate chief executive officer 
and medical director.  



Section 1 — Background 

1-3 

information is provided on the longer episodes and their service composition for episodes 

occurring within sets of related providers. This study also begins to examine the additional 

cost and frequency of physician, durable medical equipment (DME), and hospice services 

during an episode. This work will be continued as we begin to identify the role of physicians’ 

services within the larger episode and examine the extent to which these services are 

provided concurrently in inpatient settings, the office, or the home and identify whether they 

precede hospitalizations, provide follow-up care, or are more frequent among beneficiaries 

with certain types of conditions. 

In this study we also examine how provider organizational relationships may affect transfer 

patterns across post-acute settings. The analyses presented here use existing data sources 

and innovative methodologies, such as those developed by the medical geographers, to 

describe the current distribution of post-acute providers in the United States. Also included in 

the study are analyses of the average utilization and Medicare payments for a post-acute 

episode of care and the effects of organizational links between acute hospitals and PAC 

providers on the likelihood of transfers to a Medicare post-acute provider. This study 

examines transfer patterns across post-acute care settings using a 5 percent national sample 

of 2006 Medicare claims data. The results of these analyses provide information on how post-

acute transfer patterns from the acute hospital to the first site of PAC are affected by the 

presence of hospital-based subproviders and colocated providers. Further, this study provides 

information on the roles of physicians throughout the course of the episode. These analyses 

all begin with an index acute hospital stay but they will be expanded next year as we also 

examine episodes that begin in the community as well as those initiated by an index acute 

hospitalization.  

This year’s study also introduces the effects of Medicare Severity Diagnosis Related Groups 

(MS-DRGs) as explanatory variables for variations in beneficiary costs and use. While last 

year’s work incorporated All Patient Refined Diagnosis Related Groups (APR-DRGs) to explain 

the severity of individuals’ health conditions, the Medicare program now uses the MS-DRG 

system to risk-adjust payments for inpatient acute stays. In this study, we examine the 

relative explanatory power of the two systems–one based on the presence of specific 

comorbid conditions with a particular primary diagnosis, and one based on the presence of 

certain complicating comorbidities with any primary diagnosis. We also explored the role of 

comorbid conditions in understanding costs and use using Hierarchical Condition Categories 

(HCCs). The HCCs were used in these analyses because they to provide a convenient method 

for collapsing ICD-9 codes into meaningful disease groupings to identify comorbid or 

complicating conditions. These three methods of measuring severity were important 

explanatory variables to our multivariate analyses predicting any use of PAC, first site of PAC, 

index acute admission length of stay, acute hospital readmission, and total episode payments. 
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2. DATA AND METHODS 

2.1 Data Sources 

The primary data source for this study was the 2006 Medicare claims data that provided 

information on utilization and Medicare payments associated with each hospital discharge and 

post-acute care episode. Two other data sources were examined for their use in determining 

the nature of organizational relationships between hospitals and PAC providers. These sources 

were the Hospital Cost Report Information System (HCRIS) and the Online Survey and 

Certification Reporting System (OSCAR).  

Medicare Claims Data. The 2006 Medicare claims files were used to track patterns of post-

acute care use, including PAC service mix, length of stay, payment, and acute hospital 

readmission rates. The Medicare claims files were used to build episodes of acute plus PAC 

using inpatient acute, IRF, LTCH, SNF, HHA, and outpatient therapy claims. Note that 

inpatient acute claims included both prospective payment system (PPS) and critical access 

hospital (CAH) claims. The individual DRG numbers discussed throughout this paper refer to 

the FY 2006 CMS DRG system. Although they were not part of the episode definition, we also 

assigned Medicare carrier claims (including physician services, independent clinical 

laboratories, ambulance providers, and freestanding ambulatory surgery centers), hospice, 

and DME claims to the episodes based on dates of service in order provide a more 

comprehensive understanding of the resources associated with beneficiary care during PAC 

episodes. Medicare claims were also used to examine transfer patterns within PAC episodes to 

learn more about factors predicting first site of care after an acute hospital discharge and 

subsequent settings of care in a PAC episode. Using Medicare inpatient admission claims, we 

applied case mix measures to the PAC episodes using the 3M Health Information Systems 

APR-DRG and the newly developed MS-DRG software to assign severity of illness measures to 

index hospitalizations. The APR-DRG and MS-DRG groupers were used to distinguish 

beneficiary severity level at index acute hospitalization. Medicare inpatient claims data were 

also used to identify comorbid conditions, as defined by the Hierarchical Conditions Categories 

(HCCs) software. The use of APR-DRGs, MS-DRGs, and use of HCCs is explained further in 

Section 2.4.2.  

Online Survey and Certification Reporting System (OSCAR). The 2007 OSCAR database 

contains information on facility characteristics including ownership, bed capacity, and rural 

versus urban location. These facility characteristics have been used in both descriptive and 

multivariate analysis. The OSCAR data were the source for initial geographic analyses looking 

at the distribution of different types of post-acute providers by state. The OSCAR data were 

also used to identify colocated providers using the provider address reported in the OSCAR 

files. After geocoding the addresses in the OSCAR data to identify the latitude and longitude 

of each provider, RTI used geographic information systems (GIS) to identify colocated 

facilities, defined as those within 250 yards of each other. This definition of co-location is 
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consistent with regulations defining colocated LTCHs. However, because the OSCAR data 

typically report corporate addresses and not individual provider addresses, we suspect the 

colocation factor is under-reported in our analyses.  

Hospital Cost Report Information System (HCRIS). The HCRIS files (FY 2005-2006) are 

available for hospitals, hospices, renal dialysis facilities, SNFs, and HHAs. Facility identification 

numbers (IDs) for wholly owned hospital-based PAC settings were identified from the parent 

institutions’ files and linked to provider IDs in the Medicare claims episode of care files. By 

linking provider IDs in this way, we were able to track referral patterns to related hospital-

based subproviders. RTI explored using the OSCAR files versus the HCRIS data to identify 

hospital-based subproviders and found that the HCRIS data were more reliable than the 

OSCAR data for this purpose. Subproviders have formal ownership relationships that must be 

reported in the HCRIS data. 

2.2 Episode Construction 

Study Period. The 2006 Medicare claims were the basis for the analysis. Although the 

analysis took place using the 2006 data, we also used data from the last quarter 2005 and 

first 6 months of 2007 to impose our episode construction criteria. Episodes begin with an 

index acute hospital admission following a 60-day period without acute, LTCH, IRF, SNF, or 

HHA service use. Episodes include all claims until a 60-day gap in LTCH, IRF, SNF, HHA, or 

outpatient therapy service use. By using both the 2005 and 2007 data, we limit any left-hand 

or right-hand truncation issues in analyzing the full 2006 claims file.9  

Since the last post-acute prospective payment system was implemented in 2002, the data 

reflect full implementation of the post-acute prospective payment systems. Although the 

primary source of data analyses presented here is the 2006 Medicare claims, this study also 

compared findings to the previous ASPE study on 2005 PAC episodes (Gage, Morley, 

Constantine, et al., 2008). 

Episode Definition. PAC episodes were based on live beneficiary discharges from an index 

hospitalization into one of the related care settings: IRF, LTCH, SNF, HHA, or hospital 

outpatient therapy.10 Hospital outpatient therapy services were included in the definition of 

PAC use because of the importance of these services among elderly beneficiaries in need of 

rehabilitation services. These services may be particularly important for beneficiaries requiring 

                                           

9  Note that episodes continuing beyond the first 6 months of 2007 were truncated and in 
these cases all available claims were assigned to the episode. 

10  Though the sample is limited to beneficiaries discharged alive from the index acute 
hospitalization, the sample does include beneficiaries who die during PAC episodes. 
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therapy services after illness or surgery, but not meeting the eligibility criteria for inpatient 

rehabilitation, skilled nursing or home health care. 

Individual episodes were created at the beneficiary level. Each beneficiary’s claims were 

sorted chronologically to construct a file of the PAC services. Identification of an index 

admission requires a 60-day period prior to the index acute hospital admission without an 

inpatient acute or post-acute (defined as LTCH, IRF, SNF, or HHA) claim. We used the 

following criteria to identify the start of a PAC episode of care: 

Within 5 days of discharge from an acute hospital bed, first PAC admission to: 

 An IRF bed in either a freestanding IRF or a distinct part unit within acute 
hospital; or 

 An LTCH bed; or  

 An SNF bed; or  

Within 14 days of discharge from an acute hospital bed, first PAC admission to: 

 An HHA; or  

 Hospital outpatient therapy service use. 

PAC episodes are variable in length and include all claims subsequent to the first PAC service 

until a 60-day gap in use of inpatient acute, LTCH, IRF, SNF, HHA, or outpatient therapy 

services occurs. Acute hospital readmissions are included in the PAC episode. We used this 

variable length episode definition rather than a fixed length episode in order to capture longer 

periods of service use that may be related to an index acute hospital admission. Alternative 

episode definitions and specific methods for grouping claims to acute hospitalizations will be 

the focus of ongoing work in 2009.  

Part B, Hospice, and Durable Medical Equipment Claims. In addition to the acute and 

PAC claims mentioned above, the 2006 episode files also included Part B (including physician 

services and therapy), hospice claims, and DME claims. These claims were included in the 

2006 episode construction to provide a more comprehensive understanding of the resources 

associated with beneficiary care during PAC episodes. PAC episode start and end dates were 

determined based on acute and PAC claims as defined above. All Part B, hospice, and DME 

claims falling between the episode start and end dates were assigned to episodes of care. 

Part B therapy (physical therapy, occupational therapy, and speech therapy) claims were 

separated out from other Part B physician claims to better understand the use of both Part B 

therapy and hospital outpatient therapy services in episodes of PAC.  
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2.3 Defining Organizational Relationships  

In our analyses, we have identified three types of organizational relationships for health care 

providers: 

 Freestanding providers 

 Hospital-based (owned) subproviders 

 Colocated providers (excluding subproviders) 

Hospital-based subproviders were identified through the HCRIS data. These data contain the 

provider ID numbers of all HHA, SNF, and IRF subproviders and their respective hosts. These 

data provided an accurate measure of the post-acute providers that an acute hospital owns.  

Colocated providers were identified using the addresses reported in the OSCAR data. RTI 

geocoded the addresses for all post-acute providers in the OSCAR data to identify the latitude 

and longitude of each provider. RTI used this geocoded data with GIS to identify colocated 

facilities. Colocated providers were defined as those within 250 yards of each other. Though 

collocated providers may not have a formal organizational relationship with each other, their 

proximity is likely indicative of an informal relationship. It is important to note that the 

accuracy of this colocation definition is directly related to the level of accuracy of the address 

reported in OSCAR. Provider chains may report their corporate address in the OSCAR file, 

rather than the address of a specific provider, which limits the reliability of this measure.  

The three types of organizational relationships are mutually exclusive. For example, a 

hospital-based subprovider was classified as such, though it is also likely to be colocated 

(located within 250 yards) with the acute provider. Colocated providers were restricted to 

those providers that are colocated but not identified as a hospital-based subprovider. This 

relationship is particularly relevant to LTCHs as LTCHs cannot be subproviders of acute 

hospitals under current rules. However, a substantial number are colocated within a hospital 

although they must be certified (and meet the conditions of) independent hospitals. All other 

organizational relationships not otherwise defined as hospital-based subprovider or colocated 

were defined as freestanding.  

One type of organizational relationship that we were unable to define using these data 

sources was satellite providers. A satellite provider is a provider that is owned by another 

organization but operates at a separate geographic location. Satellite providers do not have 

unique provider IDs which prevents them from being identified as separately located entities 

through OSCAR or HCRIS data. These providers have the same provider IDs as their parent 

organization in most instances. Providers are required to report satellite facilities to their fiscal 

intermediaries but this is not done consistently. Geographic information on these providers is, 

therefore, unavailable although many function similarly to a subproviders by making beds 

available to the host facility. Hence, while the host provider may have no measurable financial 
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relationship with the satellite provider, it may have an incentive to discharge to the satellite 

facility to reduce the length of stay associated with its payment. The satellite PAC provider 

also gains because they have a close referral source to increase their admissions; however, 

this relationship is not visible without accurate location information on each set of beds.  

Chain relationships are another problematic area for measuring formal ties. The OSCAR data 

contain a variable identifying chain membership for each organization. Affiliation with a chain 

may reduce provider costs by allowing shared services across the corporation. However, the 

chain variable in the OSCAR data is not reliable and leads to undercounting of organizational 

relationships that exist between post-acute providers. The Provider Enrollment Chain 

Ownership System (PECOS) data are a relatively new dataset that has the potential to 

capture the location of satellite and other interorganizational relationships; however, the level 

of completeness of the data at this time is not sufficient for the current study.  

Using the available data on organizational relationships, we created a set of variables to 

identify the type of organizational relationships. These variables identified the presence or 

absence of any subprovider, or any colocated provider for acute providers in the sample. More 

specifically, additional variables were created to identify whether the acute hospital had any 

IRF, SNF, or HHA subproviders or any IRF, or SNF colocated provider. These variables were 

used in multivariate analysis to predict any PAC service use, first post-acute discharge 

setting, index acute admission length of stay, episode payments, and acute hospital 

readmission during the post-acute episode. 

2.4 Descriptive and Multivariate Analyses 

2.4.1 Supply of Services 

The 2007 Provider of Service (POS) data were used to examine the distribution of post-acute 

providers nationally. This included looking at the number of freestanding versus hospital-

based SNFs, IRFs, HHAs, and freestanding versus HwH LTCHs in each state.11 These analyses 

also looked at the distribution of types of colocated providers across the United States. The 

purpose of this analysis was to understand the distribution of types of providers in different 

geographic areas of the country. For example, LTCHs are not available in every state and 

freestanding IRFs are not common in many areas of the country. This supply table shows the 

variation of supply and helps in interpreting observed differences in utilization of services by 

geographic area.  

                                           
11  LTCHs are not allowed to open units within hospitals. They are subject to separateness and 

control policies for colocated providers for hospital-within-hospitals [42 CFR 412.22(e)] and 
satellites [42 CFR 412.22(h)]. LTCHs must meet the same conditions of participation as 
acute hospitals including establishing a board and having a separate chief executive officer 
and medical director. 
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Bed supply variables were also created for the multivariate regression models using the 2007 

POS data. These variables measured the number of LTCH, IRF, and SNF beds per 1,000 

Medicare beneficiaries in each state. These bed supply variables were used in the multivariate 

analyses to contribute to an understanding of acute index admission length of stay, the 

likelihood of any PAC utilization, the first setting of PAC for beneficiaries discharged to PAC, 

and episode payments and acute hospital readmissions. By including the supply variables in 

the multivariate models it is possible to examine the magnitude of the effect of supply of PAC 

services on utilization.  

2.4.2 Post-Acute Care Episode Analyses 

Episodes of care were constructed to understand the factors associated with the use of 

different PAC services during an episode. Transition patterns were analyzed to learn more 

about the proportion of patients discharged to each post-acute setting. DRG-specific episode 

patterns were also examined to identify variations in condition-specific discharge patterns. 

Key variables of interest in the episode analyses were utilization and payments by type of PAC 

service. Note that the Medicare payment amounts on each claim were used and these 

payment amounts reflect any payment adjustments made for outlier costs, or facility 

characteristics, such as indirect medical education (IME), disproportionate share payments 

(DSH), and local wage differences. 

The PAC episode data were also case-mix adjusted using both the 3M APR-DRG grouping 

software and the MS-DRG software. Several revisions of the Medicare DRG system have been 

implemented to overcome the limitations of DRGs. These revisions include the refinement of 

the way principal diagnoses and procedures are stratified into categories based on the 

presence or absence of substantial complication or comorbidity (CC) in secondary diagnoses. 

In the March 2008 ASPE report, RTI used only APR-DRGs to case-mix adjust PAC episodes 

due to the timing of the analyses and the release of the MS-DRGs. In this study, both the 

APR-DRGs and the MS-DRGs were used for case-mix. The use of the APR-DRGs allows for 

comparison to the previous analyses and the use of the MS-DRGs reflects current Medicare 

policy. 

Comorbid conditions were also measured using Hierarchical Condition Categories (HCCs). The 

HCCs were used in these analyses because they to provide a convenient method for collapsing 

ICD-9 codes into meaningful disease groupings to identify comorbid or complicating 

conditions. HCCs were assigned to the index acute admission claims to identify the presence 

or absence of a comorbid condition. The HCCs provided additional information on the effects 

comorbidity on service utilization. A description of the application of the APR-DRG, MS-DRG, 

and HCC software to the 2006 PAC episode files follows. 

APR-DRG System. In the 1980s, CMS developed All-Patient DRGs (AP-DRGs) and expanded 

Medicare DRGs to include neonatal, obstetric, and other conditions typical to the under-65 

population. This resulted in the development of almost 1,200 DRGs, yet patient severity of 
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illness and mortality were not predicted and many secondary diagnoses were not included in 

the AP-DRG system. AP-DRGs formed the basis for APR-DRGs which were developed by 3M 

Health Information Systems in the early 1990s. APR-DRGs added severity of illness and risk-

of-mortality subclasses for each base APR-DRG. In determining the severity level, 3M revised 

the CC list to accommodate the non-Medicare population. 3M also incorporated principal 

diagnosis, age, interactions of multiple secondary diagnoses, and combinations of non-

operating procedures with principal diagnosis. The severity of illness and risk-of-mortality 

subclasses have levels of 1 to 4, indicating minor, moderate, major, and extreme, 

respectively. Based on these enhancements, APR-DRGs represented a significant 

improvement over previous severity-adjusting systems. 

MS-DRG System. In FY2008 CMS adopted Medicare-Severity (MS) diagnosis-related groups 

(MS-DRGs) to account for differences in patient mix in the Medicare inpatient hospital 

payment system (Wynn and Scott, 2007). The grouping logic for the MS-DRG system is the 

same as the CMS-DRG logic. It collapses paired DRGs (DRGs distinguished by the presence or 

absence of CCs and/or age) into base DRGs and then splits the base DRGs into CC-severity 

levels. The general structure of the MS-DRG logic establishes three mutually exclusive, 

hierarchical severity levels for each base DRG: 1) with major CCs (MCCs), 2) with CCs, and 3) 

without CCs. However, severity levels are consolidated for a base DRG if the following criteria 

for a subgroup will not be satisfied: 

 At least a 3 percent  reduction in variance would result 

 At least 5 percent of discharges in the MS-DRG would be assigned to the 
subgroup 

 At least 500 discharges would be assigned to the CC or MCC subgroup 

 Subgroups would have at least a 20 percent difference in average charges 
between them 

 Subgroups would have at least a $4,000 difference in average charges 
between them 

When the subgroups did not meet these criteria, the MCC and CC severity levels were 

collapsed in one of three ways:  “With CC/MCC DRG” and “Without CC/MCC DRG” Or “ with 

MCC DRG” and “without MCC DRG” (collapsing “no cc” and “cc”  severity levels. Third, some 

base MS-DRGs were not subdivided at all because of insufficient differences between the 

subgroups (based on the previously listed criteria, such as 3 percent reduction in variance or 

a $4,000 difference in average charges between subgroups). This variable stratification 

complicates the definition of severity across DRGs. Within each DRG, a discharge is assigned 

to the highest severity level of any secondary diagnosis. There is no adjustment in the 
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severity-level for additional factors or CCs, except that certain conditions with high-cost 

devices are assigned to a CC severity level. 

In March 2007, RAND released a report evaluating the MS-DRG system and other severity-

adjusted DRG systems that the agency was considering (Wynn and Scott, 2007). They found 

that, in comparison to the other severity-adjusted systems, the MS-DRGs have a much higher 

percentage of discharges assigned to the lowest severity level. For example, 60 percent of 

discharges are assigned to Severity Level 0 in the MS-DRG system, compared to only 

20 percent in the APR-DRG system. Wynn and Scott cite several reasons for this, including 

the re-assessment of CC assignments, the collapsing of the no CC and CC severity levels in 

some DRGs, and no severity subgroups in 53 base DRGs. The researchers also found that the 

MS-DRGs explain 43 percent of the cost variation, which was a 9 percent improvement over 

the unadjusted CMS-DRGs.  

Wynn and Scott (2007) note that although the underlying logic of the MS-DRG system uses 

standard severity levels (for which lower numbers indicate lower levels of severity), the 

criteria for establishing severity subgroups result in severity levels that vary by base DRG. 

Because the severity levels are often collapsed and the resulting subgroups depend on the 

particular DRG, the MS-DRG is a more complicated system to understand than the other 

severity-adjusted DRG systems. Wynn and Scott did, however, note that one major 

advantage of the MS-DRG system over other severity-adjusting systems is that the CC list 

and severity-level assignments reflect current Medicare data and the logic therefore likely 

reflects current patterns of care. 

As noted previously, in the March 2008 ASPE report, RTI used only APR-DRGs to case-mix 

adjust PAC episodes due to the timing of the analyses and the release of the MS-DRGs. For 

the research described herein, both the APR-DRG and the MS-DRG grouper software packages 

were used to assign a severity-of-illness measure to the index acute hospitalization. Analyses 

of utilization, length of stay, and Medicare payments were performed by DRGs and by APR-

DRGs and MS-DRGs to learn more about differences in post-acute service use by diagnosis 

and severity level. Severity adjustment using the APR-DRG system allows for comparison to 

similar analyses using 2005 Medicare claims data performed in the previous ASPE March 2008 

project. Applying the APR-DRG system to the 2006 data also provides an opportunity to 

understand some of the differences between the APR-DRG and MS-DRG systems.  

The DRG-specific nature of the MS-DRG grouping logic means that it is not possible to have 

direct comparisons between the APR-DRGs and the MS-DRGs. Direct comparisons between 

the two groupings were not made in this report; rather, we report utilization and payments 

separately by APR-DRG and MS-DRG in order to illustrate the different post-acute care 

patterns by each of the severity groupers. 

Comorbidities. Comorbidities are conditions that exist at the same time as the primary 

condition in the same patient (CDC, 2008). For example, hypertension is a comorbidity of 
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many conditions such as diabetes, ischemic heart disease, and end-stage renal disease. Many 

of the common comorbidities are also chronic diseases, including cardiovascular disease, 

cancer, and diabetes. These conditions are among the most prevalent, costly, and 

preventable of all health problems (CDC, 1999). Chronic illness accounts for 70 percent of 

deaths and over 75 percent of direct health care costs in the United States (Thrall, 2005). 

Because people with comorbid and chronic illnesses have greater health needs at any age, 

they account for a disproportionately high share of healthcare costs (Hoffman, 1996). About 

20 percent of all Medicare beneficiaries have five or more chronic conditions, and chronic, 

comorbid conditions account for over two-thirds of Medicare spending (Berenson, 2004).  

It is important to examine the impact of comorbid conditions on an acute event to understand 

the resource drivers in high-cost populations, such as the chronically ill. In order to examine 

the effect of chronic and complicating conditions on PAC utilization and costs, we examined 

the HCCs present in our sample of beneficiaries with an index acute hospital claim in 2006. As 

described in detail below, the HCC software is generally used for risk-adjustment purposes. 

The software generates a set of variables to indicate the presence of comorbid conditions and 

also generates a risk score that can be used in risk-adjustment models. For these analyses, 

we used only the variables indicating the presence of comorbid conditions.  

In 2004, CMS began to use the CMS-HCC risk-adjusted payment approach, which uses 

diagnostic and demographic information on the claims to predict resource use (Pope et al. 

2004; Noyes et al. 2006). This risk adjustment model uses a subset of International 

Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) diagnosis codes from 

the claims to place beneficiaries into 70 disease groups called HCCs. Each HCC includes 

conditions that are related clinically and have similar effects on costs. Several researchers 

have incorporated HCCs into models to represent comorbidities (Pope et al. 2004; Noyes et 

al. 2006; Ettner et al. 2001). The principal application of the condition categories (CCs) is to 

predict costs of Medicare Advantage plan enrollees. In that case the incremental cost of 

having a disease in each CC is determined statistically and the effect of the CCs and selected 

demographic factors are summed to create a predicted total. The same classes, with different 

incremental costs, are used for aged and disabled community dwelling, long-term 

institutionalized and ESRD beneficiaries. 

The classification system was developed in a collaborative process with physicians and 

econometricians. The clinical foundation of small, clinically homogeneous groups of ICD-9-CM 

codes was merged with data-driven information to develop the larger CC groupings. Some of 

the CCs are themselves grouped into hierarchies of related conditions. During a year, a 

person may be diagnosed with lower and higher levels of severity of a condition. When the 

hierarchy is imposed, only the highest cost level is used in describing the person. Having been 

coded with a lower related CC also adds to the prediction. In the diabetes hierarchy, if a 

person has been coded with simple diabetes, diabetes with ophthalmologic manifestations and 
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diabetes with renal manifestations, the only CC used would be the last in the group. Use of 

the hierarchy with the CCs is optional. 

The classification system, with or without the hierarchy, has been used in other settings in 

which controlling for risk is important. For example, the hospital mortality ratings on the 

Medicare Compare web site are developed with sets of the CCs as part of the risk adjustment 

The HCC system was created using the guidance of several principles (Pope et al. 2004), 

including: 

1. HCCs are clinically meaningful. They all relate to a reasonably well-
specified disease or medical condition that defines the category. 

2. HCCs predict medical expenditures. Diagnoses in the same HCC are 
reasonably homogeneous with respect to their effect on both the current 
and future year’s costs. 

3. HCCs have adequate sample sizes. Diagnostic categories that will affect 
payment have adequate sample sizes to permit stable expenditure 
estimates. Extremely rare diagnostic categories cannot reliably determine 
expected costs. 

4. HCCs use hierarchies. The most severe manifestation of a given disease 
process defines its impact on costs, so that related conditions are treated 
hierarchically, with more severe forms of a condition being flagged for a 
person (and less serious ones not being flagged). 

5. HCC system does not reward coding proliferation. The number of times 
that a particular code appears does not increase predicted costs. 

6. HCC classification system assigns all ICD-9 codes. There is exhaustive 
classification, because each diagnosis code contains relevant clinical 
information. 

The CMS HCC software generates variables identifying the presence or absence of 189 

conditions. For the purposes of these analyses we looked at the 70 most common conditions. 

Appendix A shows the 70 HCC groups that are used in this analysis. 

It is important to note that hierarchies are imposed among related conditions, so that a 

person is only coded for the most severe manifestation among related diseases. Also, 

although HCCs reflect hierarchies among related disease categories, for unrelated diseases, 

HCCs are allowed to accumulate. For example, a beneficiary with heart disease, stroke, and 

diabetes will have at three separate HCCs coded (and their costs are predicted to reflect the 

increments for all three diseases). As Pope and colleagues note, the HCC model is more than 

simply additive because some disease combinations interact. For example, the presence of 

congestive heart failure (CHF) and chronic obstructive pulmonary disease (COPD) is likely to 
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increase predicted costs by more than the sum of the separate increments for beneficiaries 

who have CHF or COPD alone. In this study we report on the total episode cost by the 

presence or absence of certain combinations of comorbidities that are often present together 

within the same individual (COPD and CHF; diabetes and renal failure).  

In order to calculate the HCC categories as measures of comorbidity in our sample, we used 

the available CMS-HCC software originally developed by RTI researchers (reference 18 in 

Noyes; Pope et al. 2004). The goal in using the HCCs was to learn more about the extent of 

chronic and comorbid conditions for beneficiaries using PAC and to learn more about how the 

presence of chronic and comorbid conditions affects the use of services within episodes of 

care. The HCCs provide a convenient method of collapsing ICD-9 codes into meaningful 

disease groupings.  

Though the HCCs are generally based on a year’s worth of claims data for the purposes of risk 

adjustment, in this case, the HCCs are used for their ability to provide meaningful disease 

groupings for understanding chronic and comorbid conditions. HCCs were constructed by 

running the acute index admission diagnoses reported on the claims through the CMS HCC 

software. The program assigns individuals to up to 70 HCC groups based on diagnoses on the 

claims. We used the diagnosis codes on the index hospital admission claims to calculate the 

HCC indicators.  

We performed two specific analyses using these HCC indicators of comorbidity. First, we 

examined prevalence and rank order for the 20 most frequent HCCs in our overall PAC 

sample. We present the prevalence and rank order of these 20 HCCs for the beneficiaries with 

index acute hospital admissions in five most common DRGs in our sample. These results are 

presented in Table 3-11. Next, we calculated the number of HCC indicators assigned to each 

beneficiary and categorized beneficiaries based on this number (i.e., 0, 1, 2, 3, 4, or 5 or 

more HCCs). We used these categories to examine index acute hospital admission and 

episode length of stay and payments for the beneficiaries with index acute hospital 

admissions in the five most common DRGs in our sample. These results are presented in 

Table 3-12.  

2.4.3 Multivariate Analyses 

Five multivariate models were run to examine the effects of beneficiary demographics, supply 

of PAC providers, severity of illness, and organizational relationships on any post-acute 

service use, index admission length of stay, first site of PAC, acute hospital readmission 

during post-acute episodes, and total Medicare payments for episodes of PAC.  

The models predicting post-acute service use and readmission during post-acute episodes 

were binomial logistic regression models in which the dependent variables were the presence 

or absence of a post-acute episode claim (1/0) or an acute hospital readmission during the 

episode of care. The models predicting index admission length of stay and total Medicare 

payments for episodes of post-acute care were ordinary least squares (OLS) regression 
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models with a continuous dependent variable indicating the beneficiary’s length of stay in the 

index hospitalization and the Medicare payment amount for the PAC episode. The fifth model 

was a multinomial logistic regression model predicting the first site of post-acute care for the 

subset of hospital discharges with a post-acute episode claim. The reference group for this 

model was hospital outpatient therapy meaning that all coefficients generated from the model 

are interpreted in comparison to beneficiaries discharged to hospital outpatient therapy. The 

model predicts the odds of being discharged to SNF, HHA, IRF, or LTCH compared to being 

discharged to hospital outpatient therapy.  

These five models were run using three sets of independent variables. These sets of variables 

differ based on the severity measures. Table 2-1 contains the variables used in the 

multivariate models and highlights the differences in the use of severity measures across 

modules.  

The independent variables across models included demographic characteristics such as 

gender, Medicaid status, age, and race; severity of illness level; supply of IRF, SNF, and LTCH 

beds per state; and census division. The supply measures of beds per beneficiary per state 

were included to control for availability of PAC providers and potential provider substitution. 

These measures are based on 2007 Medicare POS. Home health agencies and hospital 

outpatient departments are widely available across the nation and were not identified in these 

models. Characteristics of the discharging acute hospital were also included in the models 

predicting any post-acute service use, acute admission length of stay, readmission during a 

post-acute episode, and post-acute care episode payments.  

These variables included number of beds in the acute hospital, urban versus rural location, 

and for-profit versus not-for-profit versus government-run control.  

Table 2-1. Independent Variables for Multivariate Analysis 

 Independent Variables
Variable Names Set 1 Set 2 Set 3

Demographics    
 Female X X X
 Any Medicaid in 2005 X X X
 Aged 65-74 X X X
 Aged 75-84 X X X
 Aged 85+ X X X

Post-Acute Care Supply Variables    
 IRF beds/1,000 beneficiaries/state X X X
 SNF beds/1,000 beneficiaries /state X X X
 LTCH beds/1,000 beneficiaries /state X X X

Census Division Indicators    
 Middle Atlantic X X X
 East North Central X X X
 West North Central X X X

(continued) 
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Table 2-1. Independent Variables for Multivariate Analysis (continued) 

Census Division Indicators (continued)    
 South Atlantic X X X
 East South Central X X X
 West South Central X X X
 Mountain X X X
 Pacific X X X
Organizational Relationships Variables    
 Presence of colocated providers  X X X
 Presence of subproviders X X X

Characteristics of Discharging Acute Hospital    
 Number of Beds X X X
 Urban Location X X X
 Not-for-Profit X X X
 Government Owned X X X
Index Acute DRG    
 DRG 209 544 Major Joint & Limb Reattachment Procedures of Lower 

Extremity X X  
 DRG 089 Simple Pneumonia & Pleurisy Age > 17 w CC X X 
 DRG 014 Specific Cerebrovascular Disorders Except TIA X X 
 DRG 127 Heart Failure & Shock X X 
 DRG 210 Hip & Femur Procedures Except Major Joint Age > 17 w CC X X 
APR-DRG Severity Measure    
 APR-DRG Severity Index = moderate X   
 APR-DRG Severity Index = major X   
 APR-DRG Severity Index = extreme X   

MS-DRG Severity Measure    
 MS-DRG Severity Index = CC X X
 MS-DRG Severity Index = MCC X X
Hierarchical Condition Category Indicators    
 HCC80 Congestive Heart Failure  X
 HCC92 Specified Heart Arrhythmias  X
 HCC108 Chronic Obstructive Pulmonary Disease  X
 HCC19 Diabetes without Complication  X
 HCC131 Renal Failure  X
 HCC79 Cardio-Respiratory Failure and Shock  X
 HCC158 Hip Fracture/Dislocation  X
 HCC164 Major Complications of Medical Care and Trauma  X
 HCC105 Vascular Disease  X
 HCC96 Ischemic or Unspecified Stroke  X
Demographics    
 Female X X X
 Any Medicaid in 2005 X X X
 Aged 65-74 X X X
 Aged 75-84 X X X
 Aged 85+ X X X
Post-Acute Care Supply Variables    
 IRF beds/1,000 beneficiaries/state X X X
 SNF beds/1,000 beneficiaries /state X X X
 LTCH beds/1,000 beneficiaries /state X X X
 HCC83 Angina Pectoris/Od Myocardial Infarction  X
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Indicator variables for the five most frequent hospital DRGs for PAC users were included in 

the first two sets of independent variables to capture the added effect of particular diagnoses 

and the impact of medical versus rehabilitation DRGs in each of the models. These top five 

DRGs included DRG 544: Major Joint & Limb Reattachment Procedures of Lower Extremity; 

DRG 089: Simple Pneumonia & Pleurisy Age > 17 w CC; DRG 014: Specific Cerebrovascular 

Disorders Except TIA; DRG 127: Heart Failure & Shock; and DRG 210: Hip & Femur 

Procedures Except Major Joint Age > 17 w CC. These five DRGs encompass the most common 

three DRGs in each PAC setting except for LTCHs. The two most common LTCH DRGs are for 

tracheostomy procedures and these DRGs are discharged to non-LTCH settings with very low 

frequency. The uncommon observance of these DRGs in the other PAC settings led to model 

convergence issues when these DRGs were included.  

Organizational relationship variables were also included in each multivariate model. The 

models predicting any PAC use, acute hospital readmission, PAC episode payment, and 

predicting acute index admission length of stay included dummy variables indicating if the 

acute index hospital had any type of subprovider or any type of colocated provider. The 

multinomial logit model included more specific organizational relationship variables indicating 

the presence or absence of specific post-acute subproviders or colocated providers. Because 

the multinomial logit predicts the specific setting of PAC, it is important to know whether the 

acute index hospital has an organizational relationship with the type of post-acute provider to 

which a beneficiary is discharged. Correlations were run for all independent variables included 

in the multivariate models and no significant correlation was noted.  

As indicated in Table 2-1, the three sets of independent variables used in the multivariate 

analyses varied in terms of the severity measures included. The APR-DRG severity measures 

were used in order to compare the results of the regressions using the 2006 Medicare claims 

data to the results using 2005 Medicare claims data as reported in last year’s findings. In the 

second set of independent variables, we replaced the APR-DRG severity variables with the 

MS-DRG severity variables in order to reflect current CMS policy which has mandated the use 

of MS-DRGs as of FY 2008. Given that the MS-DRGs have fewer categories that measure 

differences in clinical severity of illness, we also ran a third set of independent variables to 

include HCC indicator variables along with the MS-DRGs. In these models we removed the 

indicators for the five most frequent hospital DRGs due to high correlation of these variables 

to the HCCs. We included HCC indicators variables for HCCs present in 5 percent of 

beneficiaries in the sample. These HCCs included: 

 HCC80 Congestive Heart Failure 

 HCC92 Specified Heart Arrhythmias 

 HCC108 Chronic Obstructive Pulmonary Disease  
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 HCC19 Diabetes without Complication 

 HCC131 Renal Failure 

 HCC79 Cardio-Respiratory Failure and Shock 

 HCC158 Hip Fracture/Dislocation 

 HCC164 Major Complications of Medical Care and Trauma 

 HCC105 Vascular Disease 

 HCC96 Ischemic or Unspecified Stroke 

 HCC83 Angina Pectoris/Old Myocardial Infarction 
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3. RESULTS 

3.1 Geographic Distribution of Providers 

This section provides an overview of the availability of PAC services throughout the United 

States. We focus on the overall distribution of providers by state, the number of providers per 

1000 beneficiaries/state and the differences in the share that are freestanding versus 

hospital-based providers.  

In 2007, according to analysis of the Online Survey and Certification Reporting System 

(OSCAR), there were almost 26,000 post-acute providers in the United States. The majority 

of PAC providers are the 15,056 SNFs and the 9,286 HHAs, followed by the 1,203 IRFs, and 

397 LTCHs. The majority of SNFs, HHAs and LTCHs tend to be freestanding providers whereas 

IRFs are primarily hospital-based units.  

As Figure 3-1 and Table 3-1 show, the geographic distribution of SNFs, IRFs, and LTCHs 

varies widely across the United States. Overall, Texas had the most PAC providers, with over 

3,000. California, Florida, Ohio, and Illinois all had between 1,245 and 1,964 PAC providers in 

2007. In contrast, 26 states (particularly in the Midwest and West regions) had fewer than 

350 freestanding or hospital-based SNFs, IRFs, HHAs, and LTCHs in 2007. 

Table 3-2 shows the number of acute, SNF, IRF, and LTCH beds per 1,000 beneficiaries. This 

provides more information on the supply of post-acute care relative to the Medicare 

beneficiary population in each state. The picture of availability changes somewhat once we 

control for population size. Texas, which has the highest number of PAC providers, also ranks 

very high in the number of beds per beneficiary. However, after controlling for Medicare 

beneficiaries residing in the state, Texas ties with Nevada for the state with the fourth highest 

number of IRF beds per 1,000 beneficiaries (1.53 beds per 1,000 beneficiaries) but ranks 16th 

in the number of SNF beds per 1,000 beneficiaries (45.22 beds per 1,000 beneficiaries) and 

5th in the number of LTCHs bed per 1,000 beneficiaries (1.51 beds per 1,000 beneficiaries). 

The other high volume states, such as California are not among the top 20 in terms of beds 

per 1,000 beneficiaries. States with the highest supply of IRF beds per beneficiary included 

the District of Columbia (2.66 beds per 1,000 beneficiaries), Louisiana (2.09 beds per 1,000 

beneficiaries), Arkansas (1.82 beds per 1,000 beneficiaries), and Texas and Nevada (both 

1.53 beds per 1,000 beneficiaries). The states with the highest supply of SNF beds per 

beneficiary population included North Dakota (62.69 beds per 1,000 beneficiaries), Iowa 

(59.98 beds per 1,000 beneficiaries), and Louisiana (57.66 beds per 1,000 beneficiaries). The 

two states with the highest number of LTCH beds per beneficiary included Massachusetts 

(3.92 beds per 1,000 beneficiaries) and Louisiana (3.08 beds per 1,000 beneficiaries). 

Delaware was the state with the lowest supply of acute hospital beds per beneficiary (2.90 

beds per 1,000 beneficiaries), Maryland had the fewest IRF beds per beneficiary (0.19 beds  
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Figure 3-1. Distribution of Freestanding versus Hospital-Based SNFs, IRFs, and 
Freestanding and HWH LTCHs in 2007 

 

 

SOURCE: RTI analysis of 2007 POS data. 

per 1,000 beneficiaries), Alaska had the fewest SNF beds per beneficiary (11.14 beds per 

1,000 beneficiaries), and seven states had no LTCH beds (Montana, New Hampshire, Alaska, 

Iowa, Maine, Vermont, and Oregon). This analysis demonstrates the variation in supply of 

providers across the nation as well as the variation in supply of providers per Medicare 

beneficiary. This variation has implications for use of services during episodes of post-acute 

care. 

3.1.1 Freestanding versus Hospital within Hospital Long-Term Care 
Hospitals  

LTCHs are among the smallest number of PAC providers. These hospitals treat medically 

complex cases often following discharge from an acute intensive care unit (Gage et al, 2007). 

They are not available in all parts of the nation, although they have grown immensely over 

the past 20 years, more than doubling in number. The majority are located in the Northeast 

and Southern parts of the United States. In 2007, there were 397 LTCHs in the United States, 

the majority of which were freestanding (258, or 65 percent) as opposed to being located 

with acute hospitals, so-called hospital within hospitals (HWH). It is notable that the majority 
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Table 3-1. Number of Acute and Post-Acute Providers, by State, 2007  

   SNF IRF LTCH HHA 

State 
Acute  

Hospital 
Hospital 
Based 

Free- 
standing

Hospital 
Based 

Free- 
standing HwH 

Free- 
standing

Hospital 
Based 

Free- 
standing

Total 4,961 1,127 13,929 983 220 139 258 1,602 7,684 

Alabama 103 16 213 10 7 1 5 45 101 

Alaska 23 11 4 3 − − − 9 7 

Arizona 80 3 132 17 6 1 4 13 73 

Arkansas 79 15 200 19 8 2 4 58 116 

California 357 134 1063 73 6 − 14 80 628 

Colorado 74 14 179 16 3 3 4 26 110 

Connecticut 33 5 239 8 1 − 3 5 80 

Delaware 5 2 36 3 − 1 − 2 17 

District of Columbia 7 5 14 2 1 − 2 1 24 

Florida 186 16 661 30 14 − 12 31 811 

Georgia 145 48 309 30 3 4 11 29 72 

Hawaii 23 17 26 − 1 − 1 6 8 

Idaho 42 17 59 5 1 − 1 16 33 

Illinois 185 56 647 43 4 − 6 70 428 

Indiana 117 23 466 36 7 9 3 52 159 

Iowa 118 26 389 14 − − − 68 109 

Kansas 145 12 257 17 4 3 2 57 78 

Kentucky 96 31 261 12 6 6 1 36 68 

Louisiana 131 21 271 31 22 10 31 23 198 

(continued) 
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Table 3-1. Number of Acute and Post-Acute Providers, by State, 2007 (continued) 

   SNF IRF LTCH HHA 

State 
Acute  

Hospital 
Hospital 
Based 

Free- 
standing

Hospital 
Based 

Free- 
standing HwH 

Free- 
standing

Hospital 
Based 

Free- 
standing

Maine 40 9 104 4 1 − − 6 23 

Maryland 47 17 211 − 2 − 4 6 43 

Massachusetts 70 14 424 6 8 − 17 14 114 

Michigan 145 25 379 48 4 11 9 39 361 

Minnesota 133 55 325 17 1 − 2 78 137 

Mississippi 101 14 157 14 − 7 3 15 41 

Missouri 115 20 465 32 4 3 4 57 114 

Montana 62 32 59 5 − − − 25 11 

Nebraska 87 8 188 7 1 2 − 44 29 

Nevada 34 9 37 9 3 2 3 4 67 

New Hampshire 26 3 71 3 2 − − 4 32 

New Jersey 75 15 347 8 8 − 7 14 35 

New Mexico 41 4 63 4 5 1 1 13 55 

New York 206 67 588 70 − − 4 73 118 

North Carolina 115 36 384 21 2 3 4 35 134 

North Dakota 45 16 67 4 − 2 − 18 5 

Ohio 171 40 916 54 3 13 8 68 411 

Oklahoma 127 12 268 21 2 3 11 55 159 

Oregon 58 4 117 10 − − − 34 23 

(continued) 
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Table 3-1. Number of Acute and Post-Acute Providers, by State, 2007 (continued) 

   SNF IRF LTCH HHA 

State 
Acute  

Hospital 
Hospital 
Based 

Free- 
standing

Hospital 
Based 

Free- 
standing HwH 

Free- 
standing

Hospital 
Based 

Free- 
standing

Pennsylvania 170 59 650 64 18 12 11 59 266 

Puerto Rico 52 5 3 1 1 − − 4 45 

Rhode Island 11 1 85 4 1 − 1 2 20 

South Carolina 60 16 157 12 5 2 4 17 51 

South Dakota 62 12 81 5 − 1 − 27 15 

Tennessee 125 22 277 25 6 7 2 29 110 

Texas 394 37 1,038 84 34 26 46 89 1,740 

Utah 40 9 76 8 1 − 3 8 65 

Vermont 14 3 37 3 − − − − 12 

Virginia 90 18 239 18 7 − 4 42 146 

Washington 89 12 222 21 1 1 1 25 35 

West Virginia 55 26 97 2 5 1 1 26 35 

Wisconsin 124 25 347 27 1 2 2 33 95 

Wyoming 26 10 23 3 − − 1 12 15 

SOURCE: RTI analysis of 2007 POS data (ASPEPAC2_MM31). 
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Table 3-2. Beds per 1,000 Beneficiaries, 2007 

State  

Acute Beds 
Per 1,000 

Beneficiaries

IRF Beds  
Per 1,000 

Beneficiaries 

SNF Beds  
Per 1,000 

Beneficiaries 

LTCH Beds 
Per 1,000 

Beneficiaries

Alabama 18.73 0.92 34.65 0.53 

Alaska 15.82 0.51 11.14 0.00 

Arizona 11.06 0.92 19.20 0.30 

Arkansas 12.17 1.82 45.17 0.47 

California 12.33 0.55 26.43 0.35 

Colorado 10.71 0.99 34.24 0.78 

Connecticut 9.78 0.36 56.83 1.27 

Delaware 2.90 0.75 33.34 0.28 

District of Columbia 36.53 2.66 32.26 1.68 

Florida 11.31 0.76 25.99 0.24 

Georgia 13.45 0.88 37.61 0.69 

Hawaii 12.90 0.56 21.52 0.06 

Idaho 8.87 0.72 31.41 0.21 

Illinois 15.33 0.98 38.35 0.55 

Indiana 9.88 1.26 50.86 0.66 

Iowa 13.56 0.55 59.98 0.00 

Kansas 18.90 1.27 47.76 0.42 

Kentucky 16.83 1.05 37.30 0.83 

Louisiana 12.45 2.09 57.66 3.08 

Maine 11.68 0.77 28.36 0.00 

Maryland 19.05 0.19 36.56 0.68 

Massachusetts 12.00 1.24 49.53 3.92 

Michigan 8.89 0.90 30.09 0.65 

Minnesota 10.37 0.56 47.87 0.52 

Mississippi 18.19 0.85 34.47 0.87 

Missouri 12.20 1.04 48.62 0.50 

Montana 12.21 0.80 47.71 0.00 

Nebraska 15.56 0.77 54.56 0.53 

Nevada 9.86 1.53 18.26 0.84 

New Hampshire 13.12 1.10 38.98 0.00 

New Jersey 18.93 0.87 40.85 0.31 

New Mexico 12.79 1.18 23.76 0.33 

New York 12.08 0.86 43.73 0.37 

North Carolina 11.25 0.72 33.35 0.33 

North Dakota 14.61 0.86 62.69 0.70 

(continued) 
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Table 3-2. Beds per 1,000 Beneficiaries, 2007 (continued) 

State  

Acute Beds 
Per 1,000 

Beneficiaries

IRF Beds  
Per 1,000 

Beneficiaries 

SNF Beds  
Per 1,000 

Beneficiaries 

LTCH Beds 
Per 1,000 

Beneficiaries

Ohio 11.77 0.76 53.17 0.69 

Oklahoma 14.07 1.25 47.60 1.17 

Oregon 8.84 0.30 19.95 0.00 

Pennsylvania 6.92 1.41 39.94 0.62 

Rhode Island 10.78 0.93 49.75 2.90 

South Carolina 13.38 0.92 26.85 0.46 

South Dakota 12.84 1.01 47.21 0.19 

Tennessee  17.81 1.17 29.34 0.36 

Texas 11.93 1.53 45.22 1.51 

Utah 8.64 0.94 31.89 0.48 

Vermont 8.03 0.60 33.00 0.00 

Virginia 11.88 0.76 26.43 0.18 

Washington 8.17 0.57 25.01 0.13 

West Virginia 20.89 0.90 27.44 0.17 

Wisconsin 8.69 0.79 43.42 0.19 

Wyoming 13.64 0.63 40.32 0.04 

SOURCE: RTI analysis of 2007 POS data (ASPEPAC2_MM31). 

of states in the West region and a large proportion of states in the Midwest region had fewer 

than 9 LTCHs per state in 2007. The exception was California, which had 14 LTCHs (all 

freestanding) and Oklahoma, which also had 14 LTCHs (11 of which were freestanding). Most 

notably, the states of Montana, New Hampshire, Alaska, Iowa, Maine, Vermont, and Oregon 

had no LTCHs in 2007. Although overall, most LTCHs were freestanding in 2007, Texas, Ohio, 

and Pennsylvania, were the states with the most colocated HWH LTCHs, with 26, 13, and 12, 

respectively. HWHs include colocated providers and satellite facilities. Texas also had the 

most freestanding LTCHs (46), followed by Louisiana (31). Overall, between 2006 and 2007, 

there was a slight shift in the number of freestanding versus HwH LTCHs. The number of HWH 

LTCHs decreased 6 percent from 148 to 139 and the number of freestanding LTCHs increased 

from 244 to 257.  

3.1.2 Freestanding versus Hospital-based Inpatient Rehabilitation 
Facilities and Skilled Nursing Facilities 

There were 1,203 IRFs in the United States in 2007 compared to 1,224 in 2006. The vast 

majority of IRFs are hospital-based (983, or 82 percent). Texas was the most densely 

populated in terms of IRFs, with 118 (84, or 71 percent hospital-based). After Texas, the 
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three states with the most IRFs were Pennsylvania with 82 IRFs (64, or 78 percent Hospital-

based), California with 79 IRFs (73, or 92 percent hospital-based), and New York with 70 

(100 percent hospital-based). In contrast to these states, the majority of U.S. states had 

fewer than 20 IRFs. In fact, Hawaii had only one IRF in 2007. Though hospital-based units are 

more common than freestanding IRFs, IRF units are generally smaller and have a lower 

volume of admissions compared to freestanding IRF providers. 

There were 15,056 SNF providers in 2007. SNFs are by far the most prevalent type of post-

acute care facility in the U.S. In contrast to LTCHs and IRFs, the vast majority of SNFs were 

freestanding (13,929, or 93 percent). The three states with the most SNFs in 2007 were 

California, with 1,197 (1,063, or 89 percent, freestanding), Texas, with 1,075 (1,038, or 

97 percent, freestanding), and Ohio, with 956 (916, or 96 percent, freestanding). 

Home health agencies are also widely available across the United States. There were 9,286 

HHAs in 2007. Of these, 17.3 percent were hospital-based and 82.7 percent were 

freestanding. States with the highest numbers of home health agencies include Florida 

(827 home health agencies) and Texas (1,738 home health agencies). 

3.1.3 Organizational Relationships in Post-Acute Episodes  

The next set of tables examines differences in the proportion of episodes that are discharged 

to freestanding, subprovider, or colocated PAC services and how these patterns differed from 

2005 to 2006 (Table 3-3). These numbers reflect the supply of each type of provider 

nationally. For example, LTCHs are primarily freestanding hospitals. In 2005, 20.4 percent of 

acute discharges to LTCHs nationally were to colocated LTCHs, which include LTCHs within 

250 yards of the acute provider (Gage, Morley, Constantine, et al., 2008). However, this 

proportion did decrease to 16.3 percent in 2006. A potential explanation for this decrease 

may be related to CMS’ new policy in FY 2005 limiting the proportion of total LTCH admissions 

from collocated acute hospitals. This policy, known as the 25 Percent Threshold Rule, limited 

the number of LTCH admissions from colocated acute hospitals to 25 percent of an LTCH’s 

total admissions. Across the other types of PAC providers (IRF, SNF, and HHA), there were 

only very slight changes in the proportion of beneficiaries discharged to each type of provider 

between 2005 and 2006.  

Although we observed that the total number of freestanding IRFs in the United States is 

relatively small, the volume of discharges to freestanding IRF providers was approaching half 

of all beneficiaries admitted to IRFs following discharge from the acute hospital. This is due to 

the fact that freestanding IRFs are generally much larger than rehabilitation units within acute 

hospitals. The majority of discharges to SNFs and HHAs are to freestanding providers. The 

proportion of discharges to providers that are colocated, but do not have a formal subprovider 

relationship is very small for IRFs, SNFs, and HHAs (all less than 3 percent). 
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Table 3-3. Proportion of Discharges to each First PAC Setting, by 
Organizational Relationship, 2005 and 2006 

2005 
    % Discharges 

First PAC 
Setting N   

Discharges to 
Freestanding 

Provider 

Discharges to 
Hospital-Based 

Subprovider 

Discharges to 
Colocated 
Provider 

LTCH 2,368 79.6 - 20.4 
IRF 12,759 49.3 47.8 2.9 
SNF 46,129 83.8 13.5 2.7 
HHA 41,726 76.9 21.9 1.2 

2006 

    % Discharges 

First PAC 
Setting N   

Discharges to 
Freestanding 

Provider 

Discharges to 
Hospital-Based 

Subprovider 

Discharges to 
Colocated 
Provider 

LTCH 2,235 83.7 - 16.3 
IRF 11,240 47.3 50.2 2.5 
SNF 44,929 84.4 12.7 2.9 
HHA 40,865 78.0 20.8 1.2 

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample (MM2Y002). 

 

3.2 Post-Acute Care Episodes: First Post-Acute Site of Care, 
Index Admission Length of Stay and Payment 

This section looks at the use of post-acute services, particularly the first site of care following 

the hospital discharge but also provides information on the reasons for hospitalization, the 

length of stay, and the average payments for the stay prior to PAC use. 

Over 14 percent of beneficiaries had an acute hospital discharge meeting our episode criteria 

of an acute hospital stay following a 60-day window without acute or PAC service use12. Of 

these, 35.2 percent were discharged to a post-acute site of care for further treatment. The 

largest share of those discharged to PAC were discharged to SNFs (41.1 percent) or home 

health agencies (37.4 percent) while inpatient rehabilitation hospitals and hospital outpatient 

therapy providers accounted for 10.3 percent and 9.1 percent, respectively (Table 3-4). Only 

a small number of beneficiaries with index acute hospital admissions were discharged to 

                                           

12  This 15 percent is based on the number of index acute admissions (310,628 discharged 
alive) using the 5 percent sample, multiplied by 20 to estimate the number of index acute 
admissions in the Medicare population, divided by the total number of Medicare 
beneficiaries with Hospital Insurance as reported in the 2007 Statistical Supplement of the 
Health Care Financing Review (42,975,000 beneficiaries with hospital insurance in 2006). 
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LTCHs (2.0 percent). Note that the proportion of beneficiaries discharged to SNF and HHA 

differed very little from similar analyses conducted using 2005 data (Table 3-5). However, 

there was a slight decrease in the proportion of beneficiaries discharged to IRF in 2006 

compared to 2005 (11.4 percent in 2005 vs. 10.3 percent in 2006) and a corresponding 

increase in the proportion of beneficiaries discharged to hospital outpatient therapy (8.0 

percent in 2005 vs. 9.1 percent in 2006) indicating a shift to increasing use of outpatient 

therapy services.  

These differences in first site of PAC are also associated with differences in length of stay and 

payments in the index acute hospital stay. In 2006, beneficiaries discharged to LTCH hospitals  

Table 3-4. Acute Index Admissions, Mean Length of Stay and Payment, by 
First Site of PAC, PAC Users 2006 

Discharge  
Destination N 

% of Acute 
Discharges 

(%) 

Mean 
Length of 

Stay 
(days) 

Mean 
Payment 

($)  

LTCH 2,235 2.0 16.8 $32,486 
IRF 11,240 10.3 6.9 12,725 
SNF 44,929 41.1 7.4 9,417 
HHA 40,865 37.4 6.1 10,044 
Hospital Outpatient Therapy 9,967 9.1 4.8 7,589 

NOTE: 35.2 percent of live discharges from index acute hospitalizations went on to use PAC in 2006. 

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample (MM2Y002). 

 

Table 3-5.  Acute Index Admissions, Mean Length of Stay and Payment, by 
First Site of PAC, PAC Users 2005 

Discharge Destination N 

% of  
Acute 

Discharges 
(%) 

Mean  
Length of 

Stay  
(days) 

Mean 
Payment 

($) 
     
LTCH 2,368 2.1 16.4 $30,204 
IRF 12,759 11.4 6.7 12,003 
SNF 46,129 41.2 7.6 9,085 
HHA 41,726 37.3 6.3 9,929 
Hospital Outpatient Therapy 8,897 8.0 4.9 7,531 

NOTE: 34.8 percent of live discharges from index acute hospitalizations went on to use PAC in 
2005. 

SOURCE: RTI analysis of 2005 Medicare Claims 5% sample (mmor075b). 
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had the longest acute hospital length of stay (16.8 days) compared with beneficiaries 

discharged to outpatient therapy who had the shortest average length of stay of 4.8 days in 

the acute setting. Payments for the acute settings corresponded to the observed length of 

stay. Beneficiaries discharged to LTCH hospitals had an average acute hospital payment of 

$32,486 compared to patients discharged to outpatient therapy for whom acute hospital 

payments averaged $7,589. These results are as expected and reflect the sicker and more 

resource intensive populations treated in LTCHs. 

Patients discharged to SNFs had an average acute index admission length of stay of 7.4 days 

compared with 6.9 days for patients discharged to IRFs. Acute hospital payments averaged 

$9,417 for beneficiaries discharged to SNFs and $12,725 for patients discharged to IRF. The 

shorter lengths of stay and higher index acute hospital payments for patients discharged to 

IRFs reflect the patient populations discharged to the IRF setting. These beneficiaries include 

those receiving surgical procedures for hip and knee replacements or other procedures that 

lead to higher resource utilization in the acute care setting. 

3.3 Diagnosis Related Groups by Hospital and Post-Acute Care 
Setting 

Table 3-6 presents the 20 most common acute hospital DRGS in 2006 (for beneficiaries who 

go on to PAC as well as beneficiaries not using PAC). For each DRG, Table 3-6 shows the total 

number of hospital discharges, the percent of all hospital discharges that each DRG accounts 

for, the average Medicare payment for index acute hospital stays with this DRG, and the 

percent of beneficiaries in the DRG that go on to use PAC services. The most common type of 

acute hospital discharge is DRG 544: Major Joint Replacement or Reattachment of Lower 

Extremity. This DRG represents over 5.0 percent of all hospital discharges in 2006, and 

87 percent of beneficiaries is this DRG go on to use PAC services. The next two most common 

acute hospital DRGs are DRG 089: Simple Pneumonia and DRG 127: Heart Failure and Shock. 

While these two DRGs account for high numbers of acute hospital discharges, they are much 

less likely to use PAC; only one-third of each of these cases is discharged to PAC. Still, as 

shown on Table 3-7, these DRGs rank 3rd and 4th in terms of the highest volume of 

discharges among beneficiaries using PAC services. Despite the fact that only one-third of 

beneficiaries in these two DRGs go on to use PAC following hospital discharge, the high 

volume of these DRGs in the acute hospital leads to their high proportion in the PAC 

population. Two DRGs that are most common in acute hospital discharges but that are not 

likely to use PAC services are DRG 143: Chest Pain and DRG 588: Percutaneous 

Cardiovascular Procedure, with less than 10 percent and 5 percent, respectively use PAC. 

Although DRG 544 is the most common DRG for hospital discharges, it is not the most costly. 

DRG 148: Major Small & Large Bowel Procedures represents only 1.0 percent of all hospital 

discharges, yet the average acute index admission payment for is $19,713, the highest 
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among the 20 most common acute hospital DRGs. Almost half these cases (46.4 percent of 

live hospital discharges) 

Table 3-7 presents the 20 most common acute hospital DRGs discharged to PAC by volume 

and the percent of beneficiaries discharged to each first site of care for each DRG. Note the 

overlap between Tables 3-6 and 3-7, in that 15 of the top 20 DRGs for all hospital discharges 

are among the top 20 DRGs discharged to PAC. DRG 545: Revision of Hip or Knee 

Replacement and DRG 236: Fractures of Hip and Pelvis are two DRGs for which over 80% of 

all discharges go on to use PAC services but are not among the 20 most common DRGs for all 

acute hospital discharges. 

The goal of Table 3-7 is to show how patients with the same index acute hospital DRG may be 

discharged to multiple settings, although the distribution of discharges by type of setting may 

differ by whether the case is primarily medical or rehabilitation-oriented. The DRG from the 

index acute admission, rather than the diagnosis on the post-acute care claim, was used in 

order to standardize the analysis of post-acute episodes. Note that the 2006 DRG 

designations are presented here. 

Of the 35.2 percent of beneficiaries in our episode file with an index acute hospital discharge 

who go on to use PAC, the most common DRG is 544 Major Joint & Limb Reattachment 

Procedures of Lower Extremity (typically hip or knee replacement procedures). Over 

87 percent of beneficiaries in this DRG go on to use PAC. These rehabilitation patients are 

admitted to a range of settings following discharge from the acute hospital. In this DRG, 

19.4 percent are discharged to IRFs, 37.3 percent are discharged to SNFs, and 35.7 percent 

are discharged to HHAs. In our analyses of the 2005 episode data, DRGs 209 and 544 were 

coded separately, and in 2006 both of these DRGs were combined. The proportion of 

beneficiaries in this DRG discharged to IRF decreased from 2005 to 2006. In 2005, 

25.7 percent of beneficiaries in DRG 209 were discharged to IRF (23.2 percent of beneficiaries 

in DRG 544). In 2006, 19.4 percent of beneficiaries in DRG 544 were discharged to IRF. This 

decrease is likely due to increased compliance with statutory requirements that at least a 

minimum percentage of an inpatient rehabilitation facility’s (60 percent of admissions, as of 

July 2006) patient population require treatment for at least one of thirteen conditions.
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Figure 3-10. Medicare Payments by Service Type, All Post Acute Users, by MS-DRG 

MS-DRG No CCs  
Mean Episode Payment = $26,609 

N = 61,196 

 MS-DRG W/CCs 
Mean Episode Payment = $30,238 

N = 26,736 
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NOTE: Note that MS-DRG severity levels were assigned to 2006 DRGs. Results may differ in 
other years of data. 

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample. 
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Figure 3-11. Medicare Payments by Service Type, DRG 089 Simple Pneumonia & 
Pleurisy Age > 17 w CC 

Mean Episode Payment = $20,476 
N = 4,675 
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SOURCE: RTI analysis of 2006 Medicare Claims 5% sample. 
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Figure 3-12. Medicare Payments by Service Type, DRG 089 Simple  
Pneumonia & Pleurisy Age > 17 w CC, by APR-DRG 
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Figure 3-13. Medicare Payments by Service Type, DRG 089 Simple  
Pneumonia & Pleurisy Age > 17 w CC, by MS-DRG 

MS-DRG No CCs 
Mean Episode Payment = $17,525 

N = 1,222 
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NOTE: Note that MS-DRG severity levels were assigned to 2006 DRGs. Results may differ in 
other years of data. 

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample. 
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Figure 3-14. Medicare Payments by Service Type, DRG 544 Major Joint Replacement or 
Reattachment of Lower Extremity 

Mean Episode Payment = $23,985 
N = 15,261 
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NOTE: Percent of episode payments for hospice appear as 0.0% due to rounding. 

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample. 
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Figure 3-15. Medicare Payments by Service Type, DRG 544 Major Joint Replacement or 
Reattachment of Lower Extremity, by APR-DRG 
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Mean Episode Payment = $20,513 
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Figure 3-16. Composition of PAC Episode Payments, DRG 544 Major Joint Replacement 
or Reattachment of Lower Extremity, by MS-DRG 

MS-DRG No MCCs 
Mean Episode Payment = $23,341 

N = 14,446 

 MS-DRG W/MCCs 
Mean Episode Payment = $35,409 

N = 815 
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SOURCE: RTI analysis of 2006 Medicare Claims 5% sample. 

 

Several key differences between beneficiaries in DRG 089 Simple Pneumonia & Pleurisy and 

DRG 544 Major Joint Replacement or Reattachment of Lower Extremity emerged in the 

analysis of episode composition. The proportion of total episode payments attributable to the 

index admission was significantly higher for beneficiaries in DRG 544 (43.9 percent overall) 

compared to DRG 089 (25.2 percent overall). One explanation for this is simply the nature of 

the care for beneficiaries in this DRG. Beneficiaries admitted to acute hospitals for DRG 544 

are likely to undergo surgical procedures and therefore incur higher costs during the initial 

hospital stay. The proportion of episode payments for IRF services was also significantly 

higher for beneficiaries in DRG 544 (10.3 percent of payments overall) compared to 

beneficiaries in DRG 089 (2.4 percent of payments overall). As presented in section 3.5, 

approximately 20 percent of beneficiaries in DRG 544 had a claim for IRF services compared 

to less than 3 percent of beneficiaries in DRG 089. The proportion of episode payments for 

readmissions during post-acute episodes was lower for beneficiaries in DRG 544 (7.7 percent 

of payments overall) compared with beneficiaries in DRG 089 (20.1 percent of payments 

overall). Over 31 percent of beneficiaries in DRG 089 had an acute readmission in their PAC 

episode compared to 14 percent of beneficiaries in DRG 544 (Section 3.5). The differences in 

service use between the medical and rehabilitation DRGs are reflected in the proportion of 
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total payments attributable to each service type. Overall, DME, hospice, and Therapy 

(including hospital outpatient therapy and therapy) account for very small proportions of total 

episode payments in both DRGs due to the lower payments associated with these services 

during episodes of PAC in comparison to the payments associated with inpatient service use. 

Examining episode payments across all beneficiaries in a DRG and severity level, rather than 

payments by user of the service, is a helpful step in understanding the overall distribution of 

payments among beneficiaries with similar diagnoses and complexity. While the payments per 

service type, per user of services, presented in Section 3.5 are also important to understand, 

the graphic representation of the proportions of total spending by service type in a DRG bring 

us a step closer to understanding the overall allocation of Medicare spending across services. 

These analyses may be helpful as we look to consider bundled payment options. The 

composition of episodes, the definition of episodes, and potential bundling options will be 

explored further in future work in 2008 and 2009. 

3.8.1 Part B Physician Service Utilization within Post-Acute Care 
Episodes 

The pie charts in the previous section showing the distribution of payments for service use 

within episodes by service type indicate the significant role of physician services within 

episodes of PAC. The proportion of total episode payments accounted for by physician 

services varied only slightly across the medical DRG (DRG 089: Simple Pneumonia & Pleurisy 

Age >17) and the rehabilitative DRG (DRG: Major Joint Replacement or Reattachment of 

Lower Extremity) and also varied only slightly by severity level. In order to better understand 

the nature of physician service use, we examined the place of service associated with Part B 

physician claims using the Berenson-Eggers Type of Service (BETOS) codes on each of the 

Part B claims. The BETOS codes group HCPCS procedure codes into clinically meaningful 

categories.  

We selected several BETOS categories to answer our questions of where these Part B 

physician services take place during post-acute episodes. These categories included office 

visits, hospital visits, nursing home visits, emergency room visits, home visits, inpatient 

consultations, and outpatient consultations. Note that the consultations were identified using 

HCPCS codes rather than BETOS codes because BETOS group inpatient and outpatient 

consultations into one category. Table 3-23 shows the number and proportion of 

beneficiaries using PAC with each type of visit, the mean number of units and the mean 

payments associated with visits in each category. In our 2006 episode sample overall, 90.2 

percent of beneficiaries had a physician visit in a hospital. Over 68 percent had an inpatient 

consultation, 60 percent had an emergency room visit, and 55 percent had an office visit 

sometime during the episode of PAC. The highest payments were associated with physician 

hospital visits (over $1,100). Though beneficiaries in our sample all had an index acute 
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hospital stay initiating an episode of care, some physician visits related to the hospital service 

may not be in the counts in the table.14 Note that over half of all beneficiaries had an office 

visit during their PAC episode indicating ongoing physician care subsequent to an acute 

hospitalization.  

The second two panels of the table allow for comparison of types of physician service use in a 

medical versus a rehabilitative DRG (DRG 089: Simple Pneumonia & Pleurisy versus DRG 544: 

Major Joint Replacement or Reattachment of Lower Extremity). The following differences in 

service use are noted. A higher proportion of beneficiaries in DRG 089 had hospital visits and 

emergency room visits (97.8 percent and 74.0 percent) compared with beneficiaries in DRG 

544 (70.7 percent and 23.7 percent). These descriptive tables provide a straightforward look  

Table 3-23. Part B Claim Units of Service and Payments, by BETOS Place of 
Service, 2006 

All 2006 Episodes  N 

Percent
With 
Claim 

Mean  
Units of  
Service 

Mean 
Medicare 
Payments

Office Visits  60,631 55.5 4.0 $198
Hospital Visits  98,482 90.2 20.8 $1,123
Nursing Home Visits  45,847 42.0 5.6 $295
Emergency Room Visits  65,664 60.1 1.8 $175
Home Visits  2,410 2.2 2.8 $237
Inpatient Consultations  75,220 68.9 3.1 $71
Outpatient Consultations  14,319 13.1 1.3 $157

2006 Episodes-Index DRG 089      
Office Visits  2,355 50.4 3.7 $189
Hospital Visits  4,570 97.8 16.4 $906
Nursing Home Visits  2,136 45.7 4.8 $248
Emergency Room Visits  3,458 74.0 1.9 $171
Home Visits  94 2.0 2.8 $241
Inpatient Consultations  2,520 53.9 2.8 $49
Outpatient Consultations  486 10.4 1.3 $153
2006 Episodes-Index DRG 544      
Office Visits  7,275 47.7 2.9 $134
Hospital Visits  10,794 70.7 10.4 $510
Nursing Home Visits  5,024 32.9 4.6 $243
Emergency Room Visits  3,615 23.7 1.5 $142
Home Visits  117 0.8 2.2 $181
Inpatient Consultations   8,483 55.6 2.0 $27
Outpatient Consultations  1,078 7.1 1.2 $137

SOURCE: RTI analysis of 2006 Medicare Claims 5% sample (MM2Y068). 

                                           
14  There are many services, particularly surgeries, that have an associated global period in 

which follow-up visits are included in the physician service payment. The global period for 
major surgery is 90 days. When no-pay claims are not submitted for such visits, they do 
not appear in the counts. 
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at service use within episodes and serve as a starting point to think more about the role of 

physician services in episodes of care. For example, other interesting analyses to perform on 

the physician claims include identifying when during the PAC episode these services occur and 

what types of specialists the beneficiaries see.  

3.9 Multivariate analysis results 

The regression models presented here provide more information on the factors that affect 

(1) 78 index admission length of stay; (2) use of any PAC services; (3) first site of PAC, 

(4) readmission to acute hospitals during PAC episodes; and (5) total episode payments. 

These five models were run using three sets of independent variables. The key differences 

between these sets of independent variables were the severity measures. In our previous 

ASPE analyses using the 2005 Medicare claims data, we used the APR-DRG severity measures 

and these variables were included in one of the sets of independent variables presented here 

(Set 1). In our work using the 2006 Medicare claims data, we moved to using the MS-DRG 

severity measures given that CMS policy has adopted the use of MS-DRGs as of FY 2008. The 

MS-DRGs were included in place of the APR-DRG severity of illness variables in the second set 

of independent variables (Set 2). MS-DRGs have fewer categories differentiating severity of 

illness, and for that reason, the third set of independent variables we used included both MS-

DRG severity levels and HCCs (Set 3). The HCC variables indicate the presence of the 11 

most common comorbid conditions that were present in at least 5 percent of the study 

sample. The adjusted R2, measuring the degree to which the independent variables predict 

the dependent variable, increased notably with the addition of the 11 HCC variables, 

indicating the usefulness of the HCCs in addition to the MS-DRGs in predicting the outcome 

variables. The adjusted R2 in the models predicting total episode payment was 0.1319 in the 

models using the APR-DRG severity measures, the adjusted R2 decreased to 0.0689 in the 

models using the MS-DRG, and the adjusted R2 increased to 0.2804 when using both the MS-

DRG and the HCC indicator variables. The HCCs provide an opportunity to learn more about 

the effects of comorbid conditions on the dependent variables of interest.  

The results of the regression models are presented in Table 3-24, Table 3-25, and 

Table 3-26. These three tables contain the regression models predicting index acute 

admission length of stay, any PAC use, and first site of PAC care for the three sets of 

independent variables (Sets 1, 2, and 3, respectively). Table 3-27 contains the results for 

the models predicting readmission during PAC episodes and episode payment for each of the 

three sets of independent variables.  

The results of the binomial and multinomial logits are presented as odds ratios. Values < 1 

indicate a negative association; values >1 indicate a positive association. Exponentiated 

coefficients from the multinomial logistic regression are relative risk ratios. They identify the 

proportional change in the risk (probability) of discharge to each PAC setting relative to the 

risk of discharge to hospital outpatient therapy, which is associated with a one-unit change in 

the explanatory variable. Values < 1 indicate an associated risk reduction. The binomial 
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results represent the average effects across PAC sites while the multinomial model presents 

the odds of using a particular type of service relative to the odds of using hospital outpatient 

therapy. This is useful for examining the magnitude of the differences in the probability of 

admission to one site versus another compared to the average case with a particular 

beneficiary or market characteristic. The coefficients reported for the ordinary least squares 

(OLS) model predicting index admission length of stay and episode payments reflect the 

increase in index admission days and payments for a one-unit change in the independent 

variable. Positive coefficient values indicate an increase in length of stay or episode payment 

with increasing values of the independent variable. 
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Table 3-24. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 
Discharge Destination Using Independent Variable Set 1 (APR-DRGs), 2006  

 

OLS Regression 
Predicting Index 

Acute Admission LOS 

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 

Intercept  2.415***         

Demographics        
Female 0.028 1.314*** 1.183*** 1.282*** 1.060 1.431*** 
Any Medicaid in 2005 0.253*** 1.415*** 0.682*** 0.602*** 0.988 1.333*** 
Age 65-744 0.026 1.645*** 1.160** 1.093 0.799** 1.410*** 
Age 75-84 0.177*** 2.834*** 1.449*** 1.676*** 1.078 3.248*** 
Ages 85 + 0.083** 5.052*** 1.247*** 1.317*** 0.885 4.859*** 
Black5 0.368*** 0.977 1.123** 0.978 1.458*** 0.924 

Severity      
APR-DRG Severity Index = moderate6 1.298*** 1.776*** 1.272*** 1.515*** 1.804*** 1.869*** 
APR-DRG Severity Index = major 3.966*** 3.282*** 1.710*** 2.376*** 3.261*** 3.226*** 
APR-DRG Severity Index = extreme 12.061*** 7.712*** 1.691*** 4.775*** 5.223*** 6.376*** 

Supply      
IRF beds/1,000 beneficiaries/state -0.050 1.021 0.752*** 1.905*** 0.795** 0.718*** 
SNF beds/1,000 beneficiaries/state -0.001 1.000 0.975*** 0.987*** 0.998***  0.999 
LTCH beds/1,000 beneficiaries/state -0.022 1.045*** 1.333*** 1.057 1.162*** 1.146*** 

Census Division7      
Middle Atlantic 0.666*** 0.826*** 1.069 1.104 0.991 0.845* 
East North Central -0.318*** 0.645*** 0.629*** 0.620*** 1.000 0.619*** 
West North Central -0.257*** 0.544*** 0.458*** 0.364*** 0.651* 0.361*** 
South Atlantic -0.053 0.623*** 0.710*** 0.738** 0.676* 0.634*** 
East South Central -0.085 0.538*** 0.603*** 0.799* 0.931 0.550*** 
West South Central 0.009 0.462*** 0.828* 0.800* 2.253*** 0.306*** 
Mountain -0.390*** 0.548*** 0.602*** 0.821 1.378 0.648*** 
Pacific -0.132* 0.426*** 0.720*** 0.814 1.449* 0.437*** 
Organizational Relationships of 
Discharging Acute Hospital8       
Any Colocated Provider 0.014 1.009 - - - - 
Any Subprovider 0.137*** 1.008 - - - - 
Any Subprovider IRF - - 1.044 1.917*** 0.874* 0.815*** 
Any Subprovider SNF - - 0.940* 0.764*** 0.780*** 1.183*** 
Any Subprovider HHA - - 1.001 0.945 0.812** 1.052* 
Any Colocated IRF - - 1.275** 2.265*** 0.845 0.895 
Any Colocated SNF - - 1.085* 1.022 0.988 1.142** 
Any Colocated HHA - - 0.884* 0.797** 0.927 0.848** 
Any Colocated LTCH - - 0.885** 0.934 1.512*** 0.742*** 

(continued) 
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Table 3-24. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 
Discharge Destination Using APR Independent Variable Set 1 (APR-DRGs), 2006 (continued) 

 

OLS Regression 
Predicting Index 

Acute Admission LOS 

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 

Characteristics of Discharging  
Acute Hospital         
Number of Beds 0.000*** 1.000  -  - - - 
Urban Location9 0.346*** 1.166 *** -  - - - 
Not-for-profit10 -0.031 1.006  -  - - - 
Government run10                                                                         0.079* 0.962 * -  - - - 

Acute DRG11         
DRG 209 Major Joint & Limb 
Reattachment Procedures of Lower 
Extremity -0.239*** 25.189*** 1.277 *** 4.411 *** 0.401*** 1.953*** 
DRG 089 Simple Pneumonia &  
Pleurisy Age >17 w CC -0.244*** 0.959 * 0.711 *** 0.189 *** 0.375*** 0.692*** 
DRG 014 Specific Cerebrovascular  
Disorders Except TIA 0.051 4.008 *** 0.562 *** 6.086  1.211 1.002 
DRG 127 Heart Failure & Shock -0.199*** 1.002  1.366 *** 0.297 ** 0.582 0.849** 
DRG 210 Hip & Femur Procedures  
Except Major Joint Age >17 w CC 0.814*** 15.395 *** 0.644 ** 13.204 *** 2.489*** 5.155*** 

1. Note that the reference group for the binomial logit is No PAC Use. 
2. Note that the reference group for the multinomial logit is Hospital Outpatient Therapy. 
3. Significance * p<0.05. ** p<0.01, *** p<0.0001. 
4. The reference group for age is <65. 
5. The reference group includes White, Asian, Hispanic, North American Native, Unknown, and Other. 
6. The reference group for APR-DRG Severity Index is minor. 
7. The reference group for the census division variables is New England.  
8. The reference group for each of these variables is the absence of this type of organizational relationship. 
9. The reference group is rural location. 
10. The reference group is for-profit. 
11. The reference group for each of these variables is the absence of this DRG as the index acute admission DRG. 

SOURCE: RTI analysis of 2006 Medicare claims 5% sample. 
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 Table 3-25. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 

Discharge Destination Using Independent Variable Set 2 (MS-DRGs), 2006  

 

OLS Regression 
Predicting Index 

Acute Admission LOS 

Binomial Logit1 
Predicting 

PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 
   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 
Intercept  3.029 ***     
Demographics      
Female -0.071  *** 1.283 *** 1.161 *** 1.246 *** 0.903 * 1.375 *** 
Any Medicaid in 2005 0.374  *** 1.458 *** 0.684 *** 0.598 *** 0.988  1.340 *** 
Age 65-744 0.069  * 1.636  *** 1.155 ** 1.105 0.782 ** 1.413 *** 
Age 75-84 0.362  *** 2.916  *** 1.443 *** 1.692 *** 0.999  3.283 *** 
Ages 85 + 0.400  *** 5.351  *** 1.252 *** 1.313 *** 0.785 ** 4.949 *** 
Black5 0.314  *** 0.979   1.128 ** 0.977 1.489 *** 0.923 * 
Severity6      
MS-DRG Severity Index = CC 1.828  *** 1.677  *** 1.437 *** 1.485 *** 1.236 ** 1.610 *** 
MS-DRG Severity Index = MCC 4.803  *** 2.659  *** 1.296 *** 1.942 *** 3.695 *** 2.212 *** 
Supply      
IRF beds/1,000 beneficiaries/state -0.075   1.014   0.743 *** 1.883 *** 1.437 ** 0.790 *** 
SNF beds/1,000 beneficiaries/state -0.001   1.000   0.974 *** 0.987 *** 0.979 *** 0.998  
LTCH beds/1,000 beneficiaries/state -0.034   1.039  *** 1.331 *** 1.049 1.754 *** 1.151 *** 
      
Census Division7      
Middle Atlantic 0.651  *** 0.828  *** 1.069 1.111 0.977  0.841 * 
East North Central -0.218  *** 0.670  *** 0.637 *** 0.644 *** 1.064  0.631 *** 
West North Central -0.237  ** 0.560  *** 0.459 *** 0.370 *** 0.684  0.362 *** 
South Atlantic 0.040   0.645  *** 0.706 *** 0.742 ** 0.712 * 0.638 *** 
East South Central -0.045   0.553  *** 0.609 *** 0.816 * 1.009  0.559 *** 
West South Central 0.095   0.480  *** 0.824 * 0.796 * 2.263 *** 0.302 *** 
Mountain -0.344  *** 0.567  *** 0.601 *** 0.828 1.432  0.654 *** 
Pacific -0.159  * 0.433  *** 0.714 *** 0.814 1.515 * 0.436 *** 
Organizational Relationships of 
Discharging Acute Hospital8       
Any Colocated Provider 0.004   1.008   - - -  -  
Any Subprovider 0.144  *** 1.007   - - -  -  
Any Subprovider IRF -  -  1.043 1.926 *** 0.909  0.824 *** 
Any Subprovider SNF -  -  0.953 0.774 *** 0.800 *** 1.191 *** 
Any Subprovider HHA -  -  0.996 0.937 ** 0.779 *** 1.047  
Any Colocated IRF -  -  1.264 * 2.339 *** 0.888  0.930  
Any Colocated SNF -  -  1.071 * 1.003 0.977  1.128 ** 
Any Colocated HHA -  -  0.888 * 0.803 ** 0.927  0.860 ** 
Any Colocated LTCH -  -  0.870 ** 0.925 1.588 *** 0.743 *** 

  (continued) 
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Table 3-25. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 
Discharge Destination Using Independent Variable Set 2 (MS-DRGs), 2006 (continued) 

 OLS Regression 
Predicting Index 

Acute Admission LOS 

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 
Characteristics of Discharging  
Acute Hospital      
Number of Beds 0.001  *** 1.000   - - -  -  
Urban Location9 0.468  *** 1.200 *** - - -  -  
Not-for-profit10 0.008   1.020   - - -  -  
Government run10 0.096  ** 0.965  * - - -  -  
      
Acute DRG11      
DRG 209 Major Joint & Limb 
Reattachment Procedures of Lower Extremity 0.179  *** 25.909  *** 1.314 *** 4.340 *** 0.248 *** 1.955 *** 
DRG 089 Simple Pneumonia &  
Pleurisy Age >17 w CC -0.464 *** 0.920  *** 0.675 *** 0.181 *** 0.361 *** 0.668 *** 
DRG 014 Specific Cerebrovascular  
Disorders Except TIA -0.290  *** 3.629  *** 0.519 *** 5.459 0.884  0.892 * 
DRG 127 Heart Failure & Shock -1.050  *** 0.836  *** 1.270 *** 0.257 *** 0.402  0.720 *** 
DRG 210 Hip & Femur Procedures  
Except Major Joint Age >17 w CC 0.365  *** 13.455  *** 0.570 *** 11.361 ** 1.802 *** 4.382 *** 
  

1. Note that the reference group for the binomial logit is No PAC Use. 
2. Note that the reference group for the multinomial logit is Outpatient Therapy. 
3. Significance * p<0.05. ** p<0.01, *** p<0.0001. 
4. The reference group for age is <65. 
5. The reference group includes White, Asian, Hispanic, North American Native, Unknown, and Other. 
6. The reference group for MS-DRG Severity Index No CCs. 
7. The reference group for the census division variables is New England.  
8. The reference group for each of these variables is the absence of this type of organizational relationship. 
9. The reference group is rural location. 
10. The reference group is for-profit. 
11. The reference group for each of these variables is the absence of this DRG as the index acute admission DRG. 

 
SOURCE: RTI analysis of 2006 Medicare claims 5% sample. 
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 Table 3-26. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 

Discharge Destination Using Independent Variable Set 3 (MS-DRGs + HCC), 2006  

 

OLS Regression
Predicting  

Index Acute 
Admission LOS

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3

Intercept  2.904 ***  

Demographics   
Female 0.020 1.329 *** 1.203 *** 1.27 *** 0.943 1.385 ***
Any Medicaid in 2005 0.355 *** 1.301 *** 0.657 *** 0.535 *** 1.044 1.266 ***
Age 65-744 -0.024 1.799 *** 1.143 ** 1.221 *** 0.715 *** 1.46 ***
Age 75-84 0.126 *** 2.808 *** 1.383 *** 1.526 *** 0.917 3.087 ***
Ages 85 + 0.041 4.559 *** 1.181 *** 0.989 0.719 ** 4.248 ***
Black5 0.413 *** 0.96 ** 1.156 ** 0.975 1.643 *** 0.938

Severity6,7  
MS-DRG Severity Index = CC 1.356 *** 1.251 *** 1.259 *** 1.088 * 1.235 ** 1.39 ***
MS-DRG Severity Index = MCC 3.426 *** 1.698 *** 1.2 *** 1.267 *** 1.926 *** 1.835 ***
   
HCC80: Congestive Heart Failure 0.553 *** 1.097 *** 1.139 *** 0.809 *** 1.236 ** 1.071 *
HCC92: Specified Heart Arrhythmias 0.735 *** 0.995 1.213 *** 1.111 *** 1.402 *** 1.159 ***
HCC108: Chronic Obstructive 
Pulmonary Disease 0.260 *** 1.011 1.146 *** 0.815 *** 1.101  1.049  
HCC19: Diabetes without Complication -0.392 *** 1.003 1.113 ** 1.024 ** 0.74 *** 1.04
HCC131: Renal Failure 0.752 *** 1.13 *** 0.869 *** 0.791 *** 1.399 *** 0.943
HCC79: Cardio-Respiratory Failure and 
Shock 3.553 *** 1.811 *** 1.111 * 1.58 * 7.461 *** 1.368 *** 
HCC158: Hip Fracture/Dislocation 1.282 *** 12.175 *** 0.675 *** 9.939 *** 3.217 *** 4.318 ***
HCC105: Vascular Disease 0.093 ** 0.852 *** 1.127 * 0.869 * 1.043 0.981
HCC164: Major Complications of 
Medical Care and Trauma 2.700 *** 1.974 *** 1.681 *** 2.326 *** 2.874 *** 1.528 *** 
HCC96: Ischemic or Unspecified Stroke 0.730 3.465 *** 0.538 *** 5.363 *** 1.983 *** 0.937
HCC83: Angina Pectoris/Old Myocardial 
Infarction -0.802 *** 0.686 *** 1.051  0.874  0.358 *** 0.761 *** 

(continued) 
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Table 3-26. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 
Discharge Destination Using Independent Variable Set 3 (MS-DRGs + HCC), 2006 (continued) 

 

OLS Regression
Predicting  

Index Acute 
Admission LOS

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3

Supply  
IRF beds/1,000 beneficiaries/state -0.137 ** 1.002 0.739 *** 1.885 *** 1.45 ** 0.768 ***
SNF beds/1000 beneficiaries/state -0.002 1 0.974 *** 0.987 *** 0.977 *** 0.998
LTCH beds/1000 beneficiaries/state -0.002 1.003 ** 1.338 *** 1.057 1.878 *** 1.162 ***

Census Division8  
Middle Atlantic 0.720 *** 0.793 *** 1.078 1.073 1.075 0.841 **
East North Central -0.240 *** 0.673 *** 0.643 *** 0.665 *** 1.08 0.636 ***
West North Central -0.233 ** 0.582 *** 0.47 *** 0.385 *** 0.69 0.37 ***
South Atlantic -0.027 0.646 *** 0.725 *** 0.76 ** 0.697 * 0.645 ***
East South Central -0.073 0.554 *** 0.62 *** 0.822 * 0.997 0.561 ***
West South Central 0.102 0.489 *** 0.842 * 0.813 * 2.362 *** 0.304 ***
Mountain -0.444 *** 0.588 *** 0.616 *** 0.859 1.279 0.663 ***
Pacific -0.190 ** 0.461 *** 0.741 ** 0.862 1.541 * 0.443 ***

Organizational Relationships of 
Discharging Acute Hospital9   
Any Colocated Provider 0.007 1.006 - - - -
Any Subprovider 0.135 *** 0.996 - - - -
Any Subprovider IRF - - 1.042 1.968 *** 0.901 * 0.829 ***
Any Subprovider SNF - - 0.953 0.769 *** 0.784 *** 1.185 ***
Any Subprovider HHA - - 0.991 0.916 ** 0.773 *** 1.036
Any Colocated IRF - - 1.258 * 2.349 *** 0.829 0.928
Any Colocated SNF - - 1.073 * 1.014 0.982 1.132 **
Any Colocated HHA - - 0.885 * 0.802 ** 0.947 0.862 **
Any Colocated LTCH - - 0.863 ** 0.935 1.556 *** 0.743 ***

(continued) 



 

 

S
ectio

n
 3

 —
R
esu

lts 

3
-6

4
 Table 3-26. Regression Results Predicting Index Admission Length of Stay, Any PAC Use, and First 

Discharge Destination Using Independent Variable Set 3 (MS-DRGs + HCC), 2006 (continued) 

 

OLS Regression
Predicting  

Index Acute 
Admission LOS

Binomial Logit1

Predicting 
PAC/NoPAC Multinomial Logit: Predicting Discharge Destination2 

   Home Health IRF LTCH SNF 
Variable  Coefficient3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3 Odds Ratio3

Characteristics of Discharging  
Acute Hospital       
Number of Beds 0.001 *** 1.000 **   
Urban Location10 0.415 *** 1.209 ***   
Not-for-profit11 -0.034 1.013   
Government run11 0.072 * 0.933 ***   

   
1. Note that the reference group for the binomial logit is No PAC Use. 
2. Note that the reference group for the multinomial logit is Hospital Outpatient Therapy. 
3. Significance * p<0.05. ** p<0.01, *** p<0.0001. 
4. The reference group for age is <65. 
5. The reference group includes White, Asian, Hispanic, North American Native, Unknown, and Other. 
6. The reference group for MS-DRG Severity Index is No CCs. 
7. The reference group for each of the HCC variables is the absence of the HCC.  
8. The reference group for the census division variables is New England.  
9. The reference group for each of these variables is the absence of this type of organizational relationship. 
10.   The reference group is rural location. 
11.  The reference group is for-profit.
 
SOURCE: RTI analysis of 2006 Medicare claims 5% sample. 
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Table 3-27. Regression Results Predicting Readmission During PAC Episode, 2006 

 
Binomial Logit Regressions  

Predicting Readmission 
OLS Regressions Predicting  

Episode Payments 

Variable 
Set 1 

APR-DRG 
Set 2 

MS-DRG 

Set 3 
MS-DRGs 
and HCCs 

Set 1 
APR-DRG 

Set 2 
MS-DRG 

Set 3 
MS-DRGs  
and HCCs 

Demographics       
Female 0.889*** 0.878*** 0.924*** -688*** -950*** -411*** 
Any Medicaid in 2005 1.071*** 1.085*** 1.152***  1,464*** 1,902*** 1,616*** 
Age 65-742 0.856*** 0.861*** 0.882***  2,131*** 2,090*** 1,907*** 
Age 75-84 0.962 0.973 1.025  3,138*** 3,541*** 2,563*** 
Ages 85 + 0.967 0.992 1.12***  2,825*** 3,689*** 1,838*** 
Black3 1.159*** 1.157*** 1.127***  1,272*** 1,273*** 1,452*** 
Severity        
APR-DRG Severity Index = moderate4 1.412***    3,896***   
APR-DRG Severity Index = major 1.872***    11,389***   
APR-DRG Severity Index = extreme 1.916***    36,537***   
MS-DRG Severity index = CC5  1.212*** 1.293***   4,632*** 2,217*** 
MS-DRG Severity index = MCC  1.391*** 1.387***   11,995*** 6,313*** 
Supply        
IRF beds/1,000 beneficiaries/state 0.961 0.972 0.968  -1,555*** -1,649*** -1,862*** 
SNF beds/1,000 beneficiaries/state 0.998 0.999 1  -26* -26** -32*** 
LTCH beds/1,000 beneficiaries/state 1.040* 1.033* 1.021  1,044 979*** 1,088*** 
Census Division6        
Middle Atlantic 1.160** 1.142* 1.112*  841** 806* 911** 
East North Central 1.163** 1.162*** 1.108*  -2,065*** -1,727*** -1,840*** 
West North Central 1.075 1.069 1.076  -3,619*** -3,510*** -3,494*** 
South Atlantic 1.014 1.022 0.988  -3,242*** -2,907*** -3,159*** 
East South Central 1.172** 1.181* 1.073  -3,388*** -3,226*** -3,388*** 
West South Central 1.307** 1.281*** 1.145**  -1,453*** -1,147*** -1,229*** 
Mountain 0.927 0.934 0.961  -2,215*** -1,995*** -2,264*** 
Pacific 0.911 0.911* 0.9**  -1,645*** -1,690*** -1,736*** 
Organizational Relationships of Discharging Acute 
Hospital7   

 
 

 
   

Any Colocated Provider 0.985 0.982 1.006  340** 332** 348** 
Any Subprovider 0.971 0.966* 0.973*  392*** 412*** 346** 
Characteristics of Discharging Acute Hospital        
Number of Beds 1.000 1.000* 1.000*  3*** 4*** 3*** 
Urban Location8 1.066* 1.075*** 1.035*  3,757*** 4,221*** 4,105*** 
Not-for-profit9 0.930** 0.936* 0.94**  -499*** -344* -497*** 
Government run9 0.961 0.961 0.988  208 262 75 
IndexLOS 1.026*** 1.031*** 1.033***     

(continued) 
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 Table 3-27. Regression Results Predicting Readmission During PAC Episode, 2006 (continued) 

 
Binomial Logit Regressions Predicting 

Readmission 
 OLS Regressions Predicting Episode 

Payments 

Variable 
Set 1 

APR-DRG 
Set 2 

MS-DRG 

Set 3 
MS-DRGs 
and HCCs 

 
Set 1 

APR-DRG 
Set 2 

MS-DRG 

Set 3 
MS-DRGs  
and HCCs 

Acute DRG10        
DRG 209 Major Joint & Limb Reattachment Procedures  
of Lower Extremity 

0.421*** 0.436*** 
 

 8,022*** 8,968*** 
 

DRG 089 Simple Pneumonia & Pleurisy Age >17 w CC 0.944 0.955   -5,465*** -5,827***  
DRG 014 Specific Cerebrovascular Disorders Except TIA 1.015 0.992   7,726*** 6,972***  
DRG 127 Heart Failure & Shock 1.605*** 1.525***   -2,390*** -4,495***  
DRG 210 Hip & Femur Procedures Except Major Joint  
Age >17 w CC 

0.931 0.902* 
 

 17,130*** 16,164*** 
 

Comorbid Conditions11        
HCC80: Congestive Heart Failure   1.287***    2,523*** 
HCC92: Specified Heart Arrhythmias   1.16***    2,577*** 
HCC108: Chronic Obstructive Pulmonary Disease   1.241***    -614*** 
HCC19: Diabetes without Complication   1.109***    -126 
HCC131: Renal Failure   1.255***    2,784*** 
HCC79: Cardio-Respiratory Failure and Shock   0.999    14,900*** 
HCC158: Hip Fracture/Dislocation   1.003    16,707*** 
HCC105: Vascular Disease   1.187***    1,544*** 
HCC164: Major Complications of Medical Care and Trauma   0.98    12,604*** 
HCC96: Ischemic or Unspecified Stroke   1.143***    10,675*** 
HCC83: Angina Pectoris/Old Myocardial Infarction   1.998    -1,026*** 
First PAC Setting12        
SNF 1.214 1.232*** 7.043***     
LTCH 1.196** 1.299*** 7.917***     
HHA 1.227 1.234*** 7.464***     
IRF 1.357 1.356*** 7.557***     

1.  Significance * p<0.05. ** p<0.01, *** p<0.0001. 
2.  The reference group for age is <65. 
3. The reference group includes White, Asian, Hispanic, North American Native, Unknown, and Other. 
4.  The reference group for APR-DRG Severity Index is minor. 
5.  The reference group for MS-DRG Severity Index is No CCs. 
6.  The reference group for the census division variables is New England.  
7.  The reference group for each of these variables is the absence of this type of organizational relationship. 
8.  The reference group is rural location. 
9.  The reference group is for-profit. 
10. The reference group for each of these variables is the absence of this DRG as the index acute admission DRG. 
11. The reference group for each of the HCC variables is the absence of the HCC. 
12. The reference group is outpatient therapy. 
 
SOURCE: RTI analysis of 2006 Medicare claims 5% sample. 
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3.9.1  Ordinary Least Squares Regression Predicting Index 
Admission Length of Stay 

The results of the models predicting index admission length of stay highlight the importance 

of severity measures (Table 3-24, Table 3-25, and Table 3-26). The results using independent 

variable Set 1 with the APR-DRG severity measures (Table 3-24) indicate that beneficiaries in 

APR-DRG severity level 4 (extreme severity) have a mean length of stay that is 12.1 days 

longer than that of beneficiaries in the lowest APR-DRG severity level. Similarly, in looking at 

the regression model predicting index admission length of stay using the MS-DRG severity 

measures (Set 2, Table 3-25) beneficiaries in the MS-DRG MCC severity level had a length of 

stay 4.8 days longer than that of beneficiaries in the MS-DRG No CC level. When the HCCs 

were added to the multivariate models as severity measures (Set 3, Table 3-26), we see that 

after controlling for MS-DRG severity levels, beneficiaries with particular comorbid conditions 

are likely to have longer lengths of stay in the acute setting. For example, beneficiaries with 

HCC 79 Cardio-Respiratory Failure and Shock have an index admission length of stay 3.6 days 

longer than that of beneficiaries without this HCC. 

Indicator variables for acute DRGs were included in independent variable Sets 1 and 2 (Note 

that these variables were not included in Set 3 because of the high degree of correlation 

between the DRG and HCC indicators). In Set 1, only beneficiaries with DRG 210 had 

significantly longer length of stay (Table 3-24). Beneficiaries admitted to acute hospitals for 

DRG 209, DRG 089, and DRG 127 had shorter lengths of stay compared to those of 

beneficiaries admitted for other diagnoses. The results from Set 2 showed that both 

beneficiaries in DRGs 209 and 210 had significantly longer index admission lengths of stay 

than those of beneficiaries in other DRGS (Table 3-25). 

The impact of age on index admission length of stay varied across the sets of independent 

variables. When using the APR-DRG severity measures and the MS-DRG severity measures 

(Sets 1 and 2, Table 3-24 and Table 3-25), increasing age was associated with increasing 

index admission lengths of stay. However, when using the MS-DRG and HCCs (Set 3, 

Table 3-26), only the coefficient on the age 75 to 84 variable was significant indicating that 

beneficiaries in this age group had a length of stay 0.13 days longer than that of  beneficiaries 

younger than 65.  

Results of the impact of census region was similar across models; beneficiaries in the Middle 

Atlantic had slightly longer index admission lengths of stay compared with beneficiaries in 

New England. Beneficiaries from the East North Central, West North Central, Mountain, and 

Pacific census division had shorter index admission lengths of stay than did those in New 

England. Since the models controlled for patient differences, this seems to reflect local 

practice pattern differences. 

Supply of services did not have a significant effect on index admission length of stay with the 

exception of the supply of IRF beds using independent variable Set 3 (Table 3-26). In this 
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model, an increase in supply of IRF beds was associated with a shorter index admission 

length of stay. In looking at the characteristics of the acute hospitals, both urban location and 

government-run hospitals were associated with longer index admission length of stay.  

Across all three sets of independent variables, the presence of any PAC subprovider was 

associated with an increase in index admission length of stay. For example, in the results 

using independent variable Set 3 (Table 3-26), beneficiaries discharged from an acute 

hospital with any PAC subprovider had index admission lengths of stay that were 0.135 days 

longer than those of beneficiaries discharged from acute hospitals without subproviders. The 

presence of any colocated post-acute provider was not significant in predicting index 

admission length of stay.  

3.9.2 Binomial Logit Regression Predicting Use of Post-Acute Care 

As in the model predicting index acute admission length stay, severity measures were 

important factors in predicting the use of any PAC services. The odds of using any post-acute 

care services increased with increasing severity level across each set of severity measures. In 

the case of APR-DRGs (Set 1, Table 3-24), for beneficiaries in APR-DRG level 4 (extreme 

severity), the odds of using any PAC were 7.7 times the odds for beneficiaries in the lowest 

severity level. The odds of using any PAC were also higher for beneficiaries with MS-DRG with 

MCC (OR=2.7) and with CC (OR=1.7) compared with beneficiaries without CCs (Set 2, 

Table 3-25).  

In Set 3 (Table 3-27), the magnitude of the odds ratios were smaller on the MS-DRG 

variables compared to Set 2 (w MMC OR=1.7; w CC OR=1.3), but the direction was the same 

indicating increasing odds of PAC use with increasing severity. In this model, many of the 

HCC measures also increased the odds of using any PAC services. For example, beneficiaries 

with HCC96 Ischemic or Unspecified Stroke had 3.5 times the odds of using PAC compared 

beneficiaries without this HCC. In the models without the HCC indicators (Set 1, Table 3-25, 

and Set 2, Table 3-26), the DRG indicator variables demonstrated similar results. The odds of 

using any PAC service were significantly higher for beneficiaries with index acute hospital 

admission for DRGs 209, 210, and 014. 

Age was another significant factor in these models. Increasing age was associated with higher 

odds of PAC use. For example, in the model run using APR-DRG severity measures (Set 1, 

Table 3-25), the odds of using any PAC for beneficiaries aged 75-84 were 2.8 times the odds 

for beneficiaries less than age 65 and the odds increased to 5.1 for beneficiaries aged 85 and 

older. Similar patterns were observed across the independent variable sets. 

The census region variables were each significant across the models indicating that the odds 

of using any PAC services were lower in each region compared to odds of PAC use in New 

England. The only supply variable that was significant across the models was the supply of 

LTCH beds/1,000 beneficiaries. Higher numbers of LTCH beds per beneficiary was associated 

with a slight increase in the odds of any PAC use.  
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The odds of PAC use were approximately 20 percent higher for beneficiaries discharged from 

hospitals located in urban areas compared with nonurban areas (OR=1.21 in Set 3, 

Table 3-26). Beneficiaries discharged from government-run hospitals were slightly less likely 

to use PAC compared with other beneficiaries (OR=0.93 in Set 3, Table 3-26). 

The organizational relationship variables in this model were not significant indicating that the 

presence of any colocated post-acute providers or post-acute subproviders does not affect the 

odds of using PAC.  

3.9.3 Multinomial Logit Predicting First Site of Post-Acute Care 

The effect of severity on first site of PAC demonstrates that the odds of discharge to IRFs, 

LTCHs, and SNFs are much higher compared to the odds of discharge to hospital outpatient 

therapy or home health for beneficiaries of higher severity. For example, in the multinomial 

model run using the APR-DRG severity measures (Set 1, Table 3-24), the odds of discharge to 

LTCH for beneficiaries in APR-DRG severity level 4 (extreme) were 5.2 times the odds of 

discharge to hospital outpatient therapy. Using the APR-DRG severity levels variables, it is 

clear that the odds of discharge to inpatient post-acute settings increases with increasing 

severity. While similar patterns are observed in using MS-DRG severity measures (Set 2, 

Table 3-25), and MS-DRG and HCCs as severity measures (Set 3, Table 3-26), the magnitude 

of the odds ratios in these models were not as large. The model using the MS-DRG and HCC 

severit measures (Table 3-26), does highlight the role of particular HCCs in predicting first 

site of PAC. For example, the odds of discharge to IRFs for beneficiaries with HCC 158 Hip 

Fracture/Dislocation are 9.9 times the odds of beneficiaries without this HCC due to the 

rehabilitative services that these patients often require. Beneficiaries with HCC 79 Cardio-

Respiratory Failure and Shock had 7.5 times the odds of being discharged to LTCHs compared 

with beneficiaries without this HCC and this may reflect the medical complexity of these 

patients.  

Patterns of the effect of age varied across models and by first site of PAC (Tables 3-24, 3-25, 

and 3-26). Across all models, the odds of being discharged to SNFs increased with increasing 

age. Also across all models, the odds of being discharged to HHAs were lower for beneficiaries 

aged 85 or older compared with the odds for beneficiaries aged 75-84, indicating that these 

oldest beneficiaries may be more likely to be discharged directly to inpatient PAC following an 

inpatient stay. 

The findings from the organizational variables indicate that organizational relationships do 

have some effect on the first site of care for beneficiaries discharged to PAC. In the models 

using the APR-DRG severity measures (Set 1, Table 3-24), we found that for beneficiaries 

discharged from an acute hospital with an IRF subprovider, the odds of being discharged to 

an IRF were 1.9 times the odds of being discharged to outpatient therapy. Similarly, for 

beneficiaries discharged from an acute with a colocated IRF, the odds of discharge to IRF 

were 2.3 times the odds of discharge to outpatient therapy. Similar results were seen across 
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the models (Table 3-25 and Table 3-26). The organizational relationship variables also 

indicated increases in the odds of discharge to SNF for beneficiaries discharged from providers 

with SNF subproviders or colocated SNFs and an increase in odds of discharge to LTCH for 

beneficiaries discharged from acute hospitals with colocated LTCHs. The presence of 

organizationally related home health agencies did not increase the likelihood of discharge 

to HHA.  

3.9.4  Binomial Logit Regression Predicting Readmission During 
Post-Acute Care Episodes 

As in the other models, severity is an important predictor of acute hospital readmission during 

PAC episodes. The odds of readmission increase with increasing severity. In the binomial logit 

model using both the MS-DRG severity measures and the HCCs (Set 3, Table 3-27), the 

odds of readmission for beneficiaries with MS-DRG w/MCC are 1.4 times the odds of 

readmission for beneficiaries without CCs. The odds of readmission are also higher for 

beneficiaries with particular HCCCs. The odds of readmission for beneficiaries with HCC80 

Congestive Heart Failure are 1.3 times those for beneficiaries without this HCC. 

The odds of readmission during a PAC episode also varied by demographic characteristics. The 

odds of readmission were higher for older beneficiaries, for beneficiaries enrolled in Medicaid, 

and for non-white beneficiaries. The post-acute care supply variables were not significant 

predictors of readmission. In looking at geography, there were very few significant differences 

compared to the New England region. In looking at the binomial model using the MS-DRG 

severity measure and the HCCs, the odds of readmission were significantly higher in the 

Middle Atlantic (OR=1.112) and the West South Central (OR=1.145) compared to New 

England. The beneficiary’s index admission length of stay was also a significant predictor of 

readmission in this model (OR=1.033) (Set 3, Table 3-27). 

Another interesting finding to note in this regression is related to the organizational 

relationship variables. The odds of readmission for beneficiaries discharged to colocated 

providers are not significantly different from those for other beneficiaries. Using the MS-DRG 

severity measure and the HCCs (Sets 2 and 3, Table 3-27), we found that the odds of being 

readmitted during a PAC episode was slightly lower than for other beneficiaries.  

3.9.5  Ordinary Least Squares Regression Predicting Post-Acute 
Care Episode Payment 

In the regression predicting PAC episode payments, increasing severity is associated with 

increases in episode payments. For example, in the model using MS-DRG severity measures 

and HCCs (Set 3, Table 3-27), beneficiaries with MS-DRG w/MCC have $6,313 higher episode 

payments compared to beneficiaries in the lowest severity level. The magnitude of the impact 

of particular comorbid conditions is also demonstrated in looking at the coefficients for the 

HCC variables in this model Beneficiaries with HCC 158 Hip Fracture/Dislocation and HCC 79 

Cardio-Respiratory Failure and Shock were associated with the largest increases in episode 
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payments. These conditions may be proxy measures for frailty or other unmeasured signs of 

general decline. 

Increasing age was associated with increasing episode payments except for beneficiaries aged 

85 or older. Female beneficiaries were associated with lower episode payments and 

beneficiaries on Medicaid had higher episode payments. Across the models, episode payments 

were lower for all census regions than for New England with the exception of the Middle 

Atlantic. Across all models the presence of a colocated post-acute provider or a post-acute 

subprovider was associated with increases in episode payments. 
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4. DISCUSSION  

4.1 Implications of the Findings 

These analyses provide important information for understanding who uses PAC services, how 

their likelihood of using them differs by certain characteristics, and which factors are most 

important in predicting hospital length of stay, probability of PAC use, relative probability of 

PAC site of care choices, hospital readmission rates, and average episode payments. Age and 

severity of illness factors were important in all the models.  

In this work, we tested several measures of severity, including the APR-DRGs which assign 

severity levels based on having certain comorbid conditions; MS-DRGs which match specific 

primary and secondary conditions to assign a severity level; and HCC indicators of comorbid 

conditions. These three methods varied in their explanatory power although the models that  

explained the most variation in payments (Table 3-27) included both the MS-DRG and the 

HCC flags (28 percent explained variance compared to 13 percent for the APR-DRG and 

6.8 percent for the MS-DRG-based models). Individual HCC flags varied in their impact on 

length of stay. Certain comorbid conditions, such as cardio-respiratory failure and shock and 

major complication of medical care and trauma had much larger effects than other conditions 

such as vascular disease (Table 3-26).  

Severity of illness was important for predicting expected length of stay in the acute hospital 

prior to PAC use. Greater severity was associated with longer length stay, as expected, 

regardless of measure used. The APR-DRG model (Table 3-24) had the greatest explanatory 

power in these models, explaining almost 22 percent of the variation in hospital LOS. The MS-

DRG models (Table 3-24) explained 11 percent of the variation but this increased to 17 

percent when the HCC flags were added. It was also important for explaining the probability 

of PAC use and the type of PAC service used. Patients with higher severity scores were more 

likely to use LTCHs, followed by SNFs, then IRFs, and last home health services relative to 

outpatient therapy services.  

Organizational relationships were also important for predicting use. Having a subprovider was 

associated with having longer acute lengths of stay suggesting that PAC units are more 

commonly associated with hospitals treating sicker populations. We also found greater 

likelihoods of using a type of PAC if the hospital had a subprovider or co-located PAC provider 

of that type. For example, the model showed a greater likelihood of using IRFs if the hospital 

has a subprovider or co-located IRF. Having a particular type of subprovider appeared to be 

related to the use of that provider type, with the exception of home health. SNF effects were 

lower than IRF or LTCH and this may be due to the availability of these providers.    

Severity and organizational relationships were important for predicting readmission rates and 

average episode payments. The probability of readmission increased as severity increased 

and having a subprovider was negatively associated with readmission rates. For example, the 
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results of the binomial regressions predicting readmission using the MS-DRG severity 

measures and HCCs (Set 3, Table 3-27) indicated that the odds ratio on the MS-DRG severity 

CC variable was 1.293 and the odds ratio on the MS-DRG severity MCC variable was 1.387 

demonstrating increasing odds of readmission with increasing severity compared to 

beneficiaries with MS-DRG severity w/o CC. In looking at the subprovider variable in the same 

model, beneficiaries discharged from an acute hospital with any subprovider had 0.973 times 

the odds of readmission compared to beneficiaries discharged from an acute hospital without 

any subprovider. The odds ratio on the variable indicating the presence of any colocated 

provider was not statistically significant. Both factors severity and organizational relationships 

were also significantly associated with episode payments; as severity increased, so did the 

average payment per episode. Similarly, average episode payments were higher for 

beneficiaries treated in hospitals with PAC providers. This may reflect different resource mixes 

of the hospitals or reflect higher likelihood of using subproviders where they exist, all else 

equal.  

These analyses provide a useful insight into the role of comorbid conditions in PAC utilization, 

the impact of patient severity as measured by both the APR-DRG and the MS-DRG on 

patterns of PAC use, and a more complete view of a beneficiary’s total cost of care within in 

an episode, given the addition of the Part B, DME, and hospice data to this year’s analyses. 

Another important contribution of this effort is the examination of the role of organizational 

relationships beyond first site of PAC care. Although previous work focused exclusively on the 

relationship between acute settings and first site of PAC, this work also looked at the effect of 

the presence of organizational relationships between providers across multiple settings of PAC 

settings.  

While this information is useful for predicting episode use and payment variation, this work 

has also been helpful in considering the patterns of care in the Medicare program and how the 

mix of services may vary depending on the patients’ complexity and the resources available in 

their local market area. The pattern analysis discussed in Section 3.7 helps us understand the 

way services are combined to treat individual patients. Of the 35.2 percent of hospital 

discharges to PAC, 52 percent of them go on to use additional services after the first PAC site. 

The episode payments and length of stay vary extensively depending on the extent to which 

higher cost institutional services are part of the episode or longer lasting, ambulatory 

services, such as home health or outpatient therapy. As shown in Figure 3-3, among the most 

common PAC discharge group (SNFs which admitted 41 percent of PAC users), average 

payment per episode was $8,759 but ranged from additional amounts of $3,544 for discharge 

to home health to an additional $29,118 for cases discharged from the SNF to LTCHs. Further, 

seeing how these patterns varied for medical versus rehabilitation cases was also useful for 

considering expected care trajectories and costs.   

Analysis of the physician’s role will also be important. The physician is a key player in the 

Medicare program, yet often PAC populations have numerous physicians involved. First, the 
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patient’s primary care provider typically sent them to the hospital. Once there, they may be 

seen by an emergency room physician, a hospitalist, or a surgeon. If they are discharged to 

PAC, they will be seen by yet another set of physicians, and depending on the type of setting, 

possibly more than one physician, including physiatrists, pulmonologists, infectious disease 

specialists, internists, and many others. Information about their various treatments may or 

may not go back to their primary care physician.  

The data presented in Section 3.8 helps us begin to understand the physician’s role in an 

episode of care. More work is needed on this to explore the number of physicians and place 

and timing of interventions across an episode of care, and further, how these may vary by 

different types of patients (those with different conditions or at different levels of severity of 

illness).  

The results of the analyses in this report demonstrate the importance of understanding case 

complexity, particularly the patient’s medical complexity. Second, comorbidity plays an 

important role in understanding expected costs and use, since both the type of comorbidity 

(as measured using the HCCs) and the number of comorbidities affect PAC utilization. We 

observed that the episode payments and length of stay increased with increasing numbers of 

comorbidities. In looking at the presence of selected comorbidities by themselves, and then in 

combination, we also saw a noticeable increase in episode payments in beneficiaries with 

combinations of selected HCCs. These analyses provide a baseline understanding of how 

comorbidities may affect episodes of PAC. These issues will be explored further in future work 

as we consider the use of the Chronic Condition Warehouse data and alternative definitions of 

post-acute episodes in the coming year.  

The use of the MS-DRG severity measures in this year’s work provided an opportunity to learn 

more about the severity definitions in the MS-DRGs and  provided good information on ways 

to improve its usefulness in stratifying patients based on severity. The addition of the HCC 

flags was helpful for considering a person’s constellation of conditions which may be 

complicating the use of any one service. The analyses also compared the effects of the two 

condition-specific severity measures. While the MS-DRGs have fewer severity levels, the two 

methodologies are not directly comparable. The MS-DRG system bases complexity on a 

condition-specific number of complicating levels while the APR-DRG system assigns severity 

based on the presence of specific comorbid conditions. Despite these differences in measures, 

both systems showed the same basic patterns of longer length episodes and higher payments 

being associated with more complicated MS-DRG and APR-DRG levels. The inclusion of the 

HCC indicator variables in the multivariate models using the MS-DRG severity measure 

allowed for a more specific understanding of the role of comorbidity and severity on post-

acute care utilization. 

The inclusion of the Part B, DME, and hospice claims in this year’s episode files was a major 

advancement in the post-acute care analysis. Previous analyses have focused solely on the 

inpatient post-acute, home health, and hospital outpatient therapy settings of care, but as the 
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results of the analyses indicate, Part B physician services are an important component of 

overall post-acute care payments. Across DRGs and severity levels, Part B physician services 

accounted for over 11.9 percent of total episode payments (Figure 3-8). Again, this work 

serves as a base to further work looking into physician utilization during post-acute care 

episodes. Of particular interest is the point at which these services occur during the post-

acute episode. Do they occur primarily during the index acute hospitalization or are they 

follow-up visits? What types of physician specialists are treating beneficiaries in the different 

DRGs? Are the visits related to the index DRG or are they unrelated? These questions will be 

the basis of future work in this area.  

Last year’s report on post-acute care episodes focused on the presence of organizational 

relationships and the effects of organizational relationships on discharge to first site of PAC, 

readmission to PAC, index admission length of stay, and any post-acute use. In recognition of 

the fact that episodes of post-acute care are complex and often involve more than one site of 

care, this year’s work attempted to learn more about the relationships between providers 

within post-acute care episodes with multiple providers. The analysis of episode patterns 

including acute index hospitalization, SNF, and HHA claims (episode pattern=ASH); and 

episodes including acute index hospitalization, IRF, and HHA claims (episode pattern=AIH) 

demonstrated that episodes occurring within sets of related providers were more likely to 

have lower episode lengths of stay and payments, after controlling for beneficiary 

demographics and severity. This finding suggests that there are differences in patterns of 

utilization for beneficiaries receiving care within providers with formal and informal 

organizational relationships.  

4.2 Next Steps 

The results of the current work will feed directly in to work we will be completing as part of a 

contract modification. The additional work will include use of the CCW data to identify the 

presence of chronic conditions in beneficiaries in our 2006 episode file. Similar to some of the 

analyses presented in this report, we will look at the patterns of use and expenditures 

associated with beneficiaries with chronic conditions and with multiple chronic conditions. The 

CCW methodology includes flagging a beneficiary as ever having a chronic condition. This 

definition is more comprehensive than our limited application of the HCCs to the index acute 

admission claims.  

Work under the contract modification will also include analyses of alternative episode 

definitions including fixed and variable length episodes and episodes initiating without an 

index acute admission. This work will serve as the basis of exploring potential episode-based 

payment or bundling options and will build on some of the episode composition work 

presented here.  
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HHC Label 
HCC1 HIV/AIDS 

HCC2 Septicemia/Shock 

HCC5 Opportunistic Infections 

HCC7 Metastatic Cancer and Acute Leukemia 

HCC8 
Lung, Upper Digestive Tract, and Other 
Severe Cancers 

HCC9 
Lymphatic, Head and Neck, Brain, and 
Other Major Cancers 

HCC10 
Breast, Prostate, Colorectal and Other 
Cancers and Tumors 

HCC15 
Diabetes with Renal or Peripheral 
Circulatory Manifestation 

HCC16 
Diabetes with Neurologic or Other Specified 
Manifestation 

HCC17 Diabetes with Acute Complications 

HCC18 
Diabetes with Ophthalmologic or Unspecified 
Manifestation 

HCC19 Diabetes without Complication 

HCC21 Protein-Calorie Malnutrition 

HCC25 End-Stage Liver Disease 

HCC26 Cirrhosis of Liver 

HCC27 Chronic Hepatitis 

HCC31 Intestinal Obstruction/Perforation 

HCC32 Pancreatic Disease 

HCC33 Inflammatory Bowel Disease 

HCC37 Bone/Joint/Muscle Infections/Necrosis 

HCC38 
Rheumatoid Arthritis and Inflammatory 
Connective Tissue Dise 

HCC44 Severe Hematological Disorders 

HCC45 Disorders of Immunity 

HCC51 Drug/Alcohol Psychosis 

HCC52 Drug/Alcohol Dependence 

HCC54 Schizophrenia 

HCC55 
Major Depressive, Bipolar, and Paranoid 
Disorders 
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HHC Label 
HCC67 Quadriplegia, Other Extensive Paralysis 

HCC68 Paraplegia 

HCC69 Spinal Cord Disorders/Injuries 

HCC70 Muscular Dystrophy 

HCC71 Polyneuropathy 

HCC72 Multiple Sclerosis 

HCC73 Parkinson's and Huntington's Diseases 

HCC74 Seizure Disorders and Convulsions 

HCC75 Coma, Brain Compression/Anoxic Damage 

HCC77 
Respirator Dependence/Tracheostomy 
Status 

HCC78 Respiratory Arrest 

HCC79 Cardio-Respiratory Failure and Shock 

HCC80 Congestive Heart Failure 

HCC81 Acute Myocardial Infarction 

HCC82 
Unstable Angina and Other Acute Ischemic 
Heart Disease 

HCC83 Angina Pectoris/Old Myocardial Infarction 

HCC92 Specified Heart Arrhythmias 

HCC95 Cerebral Hemorrhage 

HCC96 Ischemic or Unspecified Stroke 

HCC100 Hemiplegia/Hemiparesis 

HCC101 
Cerebral Palsy and Other Paralytic 
Syndromes 

HCC104 Vascular Disease with Complications 

HCC105 Vascular Disease 

HCC107 Cystic Fibrosis 

HCC108 Chronic Obstructive Pulmonary Disease 

HCC111 
Aspiration and Specified Bacterial 
Pneumonias 

HCC112 
Pneumococcal Pneumonia, Emphysema, 
Lung Abscess 

HCC119 
Proliferative Diabetic Retinopathy and 
Vitreous Hemorrhage 

HCC130 Dialysis Status 

HCC131 Renal Failure 
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HHC Label 
HCC132 Nephritis 

HCC148 Decubitus Ulcer of Skin 

HCC149 Chronic Ulcer of Skin, Except Decubitus 

HCC150 Extensive Third-Degree Burns 

HCC154 Severe Head Injury 

HCC155 Major Head Injury 

HCC157 
Vertebral Fractures without Spinal Cord 
Injury 

HCC158 Hip Fracture/Dislocation 

HCC161 Traumatic Amputation 

HCC164 
Major Complications of Medical Care and 
Trauma 

HCC174 Major Organ Transplant Status 

HCC176 Artificial Openings for Feeding or Elimination 

HCC177 
Amputation Status, Lower Limb/Amputation 
Complications 
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Table B-1. Utilization1 and Payment, by Claim Type, by DRG and APR-DRG Severity Index2, for Live Discharges, 2005 

       APR-DRG Severity of Illness Level 

DRG 

 

N 

%  
with 
Claim

Mean
Use 

Mean 
Payment  N 

% 
with 
Claim

Mean
Use 

Mean 
Payment   N 

% 
with 
Claim

Mean
Use 

Mean 
Payment  N 

%  
with 
Claim

Mean
Use 

Mean 
Payment

544 

Major Joint and Limb 
Reattachment Procedures 
of Lower Extremity 
(N=12,970) 

APR-DRG 1 
N=4,133   

APR-DRG 2 
N=5,999   

APR-DRG 3 
N=2,726   

APR-DRG 4 
N=112 

 

Total Episode Days 
(Index Admission Days + 
PAC days)  4,133 31.9* 59.0 $18,288 5,999 46.3* 64.9 $21,428  2,726 21.0* 70.0 $23,925 112 0.9* 95.4 $36,628 

 Index Admission (Days) 4,133 100.0 3.7 $10,214 5,999 100.0 4.2 $10,506  2,726 100.0 5.1 $10,623 112 100.0 12.8 $15,078 
 Home Health (Visits) 2,724 65.9 16.6 $3,341 4,046 67.4 17.7 $3,442  1,914 70.2 20.0 $3,648 62 55.4 29.0 $4,945 
 IRF (Days) 965 23.3 9.3 $10,128 1,638 27.3 10.6 $11,352  806 29.6 11.6 $12,299 31 27.7 16.4 $14,834 
 LTCH (Days) 13 0.3 26.1 $26,425 39 0.7 30.0 $30,207  41 1.5 28.8 $29,218 8 7.1 45.1 $57,427 

 
Hospital Outpatient Therapy 
(Services) 1,827 44.2 49.9 $1,074 2,151 35.9 50.6 $1,123  709 26.0 46.0 $1,131 29 25.9 52.0 $1,381 

 SNF (Days) 1,218 29.5 18.1 $6,025 2,422 40.4 24.1 $7,656  1,252 45.9 25.8 $8,152 67 59.8 34.9 $10,492 
 Acute Readmission (Days) 426 10.3 6.4 $11,386 971 16.2 7.3 $11,193  538 19.7 9.7 $13,308 39 34.8 10.7 $11,406 

089 

  
Simple Pneumonia & 
Pleurisy  
Age >17 w CC (N=5,441) 

APR-DRG 1 
N=83 

  

APR-DRG 2 
N=2,712 

  

APR-DRG 3 
N=2,467 

  

APR-DRG 4 
N=179    

 Total Episode Days 
(Index Admission Days + 
PAC days)  83 1.5* 71.0 $15,388 2,712 49.8* 67.6 $16,551  2,467 45.3* 75.5 $18,727 179 3.3* 77.3 $21,726 

 Index Admission (Days) 83 100.0 5.3 $4,927 2,712 100.0 5.5 $4,886  2,467 100.0 7.1 $5,139 179 100.0 10.3 $5,462 
 Home Health (Visits) 49 59.0 24.3 $2,909 1,424 52.5 23.2 $3,225  1,219 49.4 27.5 $3,666 89 49.7 25.1 $3,693 
 IRF (Days) 2 2.4 25.0 $22,838 99 3.7 15.1 $15,824  79 3.2 14.8 $16,785 8 4.5 14.1 $19,031 
 LTCH (Days) 0 0.0 - - 44 1.6 26.0 $30,721  57 2.3 28.9 $36,796 11 6.1 27.2 $28,852 

 
Hospital Outpatient Therapy 
(Services) 11 13.3 19.6 $678 476 17.6 34.3 $1,007  374 15.2 44.0 $1,447 24 13.4 30.1 $1,206 

 SNF (Days) 45 54.2 34.2 $9,186 1,412 52.1 34.7 $9,376  1,459 59.1 35.9 $9,688 102 57.0 33.0 $9,190 
 Acute Readmission (Days) 21 25.3 7.9 $12,343 789 29.1 10.8 $13,192  836 33.9 11.0 $13,102 77 43.0 12.0 $14,889 

1. Utilization is measured in days for acute, IRF, LTCH, and SNF; visits for HHA; and units of service for hospital outpatient therapy. 

2. APR-DRG level 1 = Minor Severity; APR-DRG level 2 = Moderate Severity; APR-DRG level 3 = Major Severity; APR-DRG level 4 = Extreme Severity. 

NOTE:  * This is a row percent. 

SOURCE: RTI analysis of 2005 Medicare Claims (mmor140). 




