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Abstract 

This dissertation, in a three paper format, explores structural determinants of health care 
processes, outcomes, and expenditures. 

The first paper examines the influence of the legal environment on emergency medical 
care.     Surveys suggest that physicians themselves believe that fear of lawsuits motivates care that is 
otherwise unnecessary.  Malpractice reform is frequently mentioned as a policy option to reduce 
wasteful spending on defensive practice.   In this paper, I use a quasi-experimental design to evaluate 
the impact of a 2005 Georgia law which provides unusually strong protection for physicians practicing in 
hospital emergency departments.   I find that the law was associated with small reductions in total 
charges and in the proportion of high-intensity visits, and non-significant reductions in the use of 
CT/MRI scanning and the proportion of ED patients admitted to the hospital.    This study demonstrates 
that even strong liability protection may cause only modest changes in practice. 

The second and third papers examine variation in home health care outcomes and utilization 
according to type of Medicare coverage and across geographic regions.     In 2011, home health care 
accounted for 5% of fee-for-service (FFS) Medicare spending ($18.4 billion), and little has been 
published regarding home care use among the approximately 25% of Medicare beneficiaries who are 
covered by Medicare Advantage (MA).    

In the second paper, as part of a project tasked with developing performance measures for 
Medicare Advantage plans, I evaluate functional outcomes of home health care across plans.   I find that 
MA and FFS outcomes are similar when compared within home care agencies, and that small differences 
in home care outcomes across MA plans are mostly accounted for by regional variation in agency-level 
performance.   

In the third paper, I compare regional variation in home care utilization among FFS and MA 
beneficiaries.   Key findings are as follows:  (1) FFS beneficiaries use substantially more home health care 
than do MA enrollees, even after adjusting for patient characteristics and regional differences in overall 
use. (2) High-use regions for FFS patients also tend to be high-use for MA patients, but to a lesser 
degree. (3) In higher-use regions, relatively less home care is “post-acute” (preceded by 
hospitalization).  (4) Disparities in home care utilization are not consistently associated with differences 
in clinical outcomes.   This study demonstrates that a capitated payment structure can reduce the use of 
a service, but also that other factors, such as the regional supply of providers, can limit the ability of 
capitated plans to control use.   
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Preface 

The three papers that comprise this dissertation are unified by the following theme:  Each is an 
exploration of ways in which a patient’s care is determined not only by his medical condition or 
preference, but also by the environment in which the care is provided.  There is nothing wrong with 
variation per se; in fact, since human circumstance is so much more nuanced than research protocol, 
relatively little of what we do in Medicine is governed by guideline or absolute consensus.  Yet 
experience has taught me that where there is variation, there are some practitioners and health systems 
doing things better than others are:  Some have better outcomes, more satisfied patients, or provide 
care that is just as good at a lower cost.   Thus variation offers an opportunity:   By looking for examples 
where the process or outcome of care varies according to the person or institution providing it, we can 
use the natural experiment of diversity to identify best practices and to improve care for all.    

Beyond that general theme, the three papers are distinct studies that are each meant to stand 
alone.  The first and third papers are targeted for eventual publication in a peer-reviewed medical 
journal.  The second paper is a draft of a subsection of a larger report that will eventually be sent to the 
Centers for Medicare and Medicaid Services. 

While all results presented here are felt to be accurate at the time of this writing, it is likely that 
future work and revision by way of the peer review process will lead to differences between what is 
presented here and the final published form of these papers.
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Abstract 

Background 

Defensive medicine is considered a significant driver of wasteful practice, and many believe legislation 

can reduce it.  Whereas most reform has focused on capping awards, some argue that a better approach 

is to protect physicians who deviate from their community’s standard of “customary practice” when that 

standard is wasteful.  In 2005, the Georgia General Assembly redefined malpractice and thereby 

provided such protection to physicians practicing in hospital emergency departments. 

Methods 

Using a 5% random sample of Medicare fee-for-service beneficiaries, we identified all ED visits to 

hospitals in Georgia and neighboring states (Alabama, Louisiana, North Carolina, Kentucky, and Virginia) 

from 2003 to 2009.  Utilizing a quasi-experimental design, we measured four patient-level outcomes in 

99 Georgia hospitals, before and after the statute took effect, and compared them to 383 control 

hospitals.  The analysis controlled for patient characteristics, time-invariant hospital characteristics, and 

general temporal trends.  Outcomes of interest were policy-attributable changes in:  (1) use of advanced 

medical imaging, (2) per-visit ED charges, (3) coded service intensity on the facility claim, (4) hospital 

admission (vs. discharge). 

Results 

The law was associated with reductions in average charges (4.5% reduction [95% CI:  0.3% to 8.6%]) and 

service intensity (OR for ordered logistic regression: 0.83 [95% CI:  0.69 to 0.99]); reductions in imaging 

(1.1% absolute reduction [95% CI, 0.1% increase to 2.2% reduction] and hospital admission (0.6% 

absolute reduction, [95% CI 1.5% reduction to 0.4% increase]) did not reach statistical significance. 

Conclusion 
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A law which substantially changed the malpractice standard for emergency physicians reduced 

defensive practice by at least some measures. 
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Introduction 

A widely-cited report describes “defensive medicine” as the largest source of wasted medical 

spending in the U.S. and estimates that $210 billion is spent annually on care motivated by fear of 

malpractice litigation.1  While this estimate may be high,2 many agree that malpractice reform belongs 

on short lists of policy options for reducing health care costs. 3-6 

Surveys suggest physicians believe they are strongly influenced by fear of lawsuits, and order 

care they believe to be otherwise unnecessary.7-9 There is little data however, to show whether 

physicians would practice differently if risk were appreciably lowered.   To the extent that legislation’s 

effect on defensive medicine has been studied, the weight of evidence and opinion suggests limited 

impact.5,3,10,11  However, it has been argued that most laws enacted so far (which have been primarily 

aimed at limiting the size of awards) do not address a fundamental problem: Because malpractice is 

usually defined as a deviation from a standard of “customary practice,” physicians feel compelled to 

practice maximally intensive medicine according what they believe their peers to be doing.  The 

corollary to this argument is that a fundamentally different type of law, one which protects physicians 

who follow practices deemed to be reasonable (e.g. by professional society guidelines), could have a 

qualitatively different impact. 

On February 16, 2005, the Georgia General Assembly passed Senate Bill 3 (SB 3),12 which 

specifically protects physicians practicing in hospital emergency departments (EDs).  The law’s key 

provision redefined malpractice in that setting as “gross negligence.”   Whereas prior to SB 3, a finding 

of malpractice required that a preponderance of the evidence show a failure to meet the standard of 

customary practice, under SB 3, a plaintiff must offer “clear and convincing evidence” of failure to 

exercise “even a slight degree of care,” or a “degree of care which every man of common sense, 

however inattentive he may be, exercises under the same or similar circumstances.”13   SB 3’s passage 
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was widely publicized.  A 2010 Georgia Law Review article complained that “the emergency room 

immunity provision has impacted medical malpractice litigation significantly because it prevents cases 

that normally reach a jury from doing so.” 14  15 

Georgia’s SB 3 targets  physicians practicing in a high-intensity care setting, and arguably should 

free physicians from the need to do “what the doctor down the hallway is doing” much as proposed safe 

harbor laws would.5  Its enactment offers an unusual natural experiment to evaluate a type of reform 

that is qualitatively different from those studied previously. 

Methods 

We isolated the law’s effect from temporal trends and from fixed characteristics of patients and 

of hospitals using a quasi-experimental analytic approach that allowed us to evaluate the law’s effect on 

the care of Medicare patients, as if it had been applied to hospitals in a randomized experiment.  We 

hypothesized that a decline in defensive practice, if any, would be measurable as the law’s “treatment 

effect” in that patient population.    

To evaluate policy-attributable changes in practice, we selected, a priori, four encounter-level 

endpoints based upon emergency physicians’ self-reports of defensive practices7,8: (1) whether an ED 

patient underwent one or more advanced imaging studies (CT or MRI), (2) total charges for the ED visit; 

(3) which of five facility “service intensities” was coded on ED patient claims; (4) whether an ED visit 

resulted in hospital admission.  Advanced imaging and hospital admission as endpoints were chosen 

because they were the two most “defensive maneuvers” self-identified by emergency physicians, and 

because they are among the costliest (e.g. Hospital admission triggers costs that are ten times that of 

the ED visit itself)16.   Per-visit charges proxy for practice intensity, are not dependent upon payer type, 
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and are directly meaningful as the starting point for payment negotiations and bad debt calculations. 

Facility service level (1-5 scale) was included as a confirmatory global measure of service intensity:  

According to CMS guidelines, a hospital’s mean service level should reflect the overall volume and 

intensity of its services.17 

Data sources and study population 

The CMS limited dataset (2003-2009) was used to identify all claims for visits to acute-care 

hospital emergency departments in a 5% random sample of patients in Georgia and five neighboring 

“control states,” Alabama, Louisiana, North Carolina, Kentucky, and Virginia (971,528 records before 

exclusions).  The years included were limited by data availability.  These control states were chosen as 

the nearest neighbors to Georgia without significant malpractice reform during the study period.18  Their 

selection was finalized prior to data analysis. 

ED visits for patients ultimately admitted to the hospital or discharged were identified by claims 

(revenue center codes 450-451, 981) in the inpatient and outpatient files, respectively.19  Patients 

admitted to observation units were identified by revenue center codes 0760 or 0762 in ED visit claims.20  

Since the choice between observation admission and inpatient admission may be administrative, and 

not made by (or even known to) the emergency physician, we considered both as “hospital admission.” 

21

Carrier charges were identified by place of service or CPT codes 99281-99285, and assigned to 

specific ED care episodes according to facility and date of service.  When the correct visit was 

ambiguous, it was proportionally allocated. 
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Advanced imaging was identified by a carrier claim with a Berenson-Eggers code of “I2” 

occurring in the ED or ordered by an emergency physician.  Because imaging studies could not be 

unambiguously assigned visit when patients made multiple ED visits per quarter, patients with multiple 

same-ED visits in a quarter were excluded from the analysis (for this outcome only). 

The “facility service level” is determined by one of five possible facility claims present in the 

outpatient file.  Facility service level is not coded for admitted patients, so this outcome is restricted to 

patients treated and released. 

Visits were excluded from the analysis (n=38,607) during the first quarter (2005) that the 

Georgia law was enacted.  Also excluded were 2,783 patients who died before admission, 3,522 visits 

that ended in transfer to another inpatient facility, 7,163 visits where the patient left the ED against 

medical advice, 4,629 visits to hospitals not operational both before and after the law change, and 

10,467 visits to EDs with no admissions to inpatient units at the same facility.  This left 941,283 records 

for analysis (96.9 percent of the original sample). 

Statistical analysis 

Using a difference-in-differences design, we modeled four encounter-level outcomes as a 

function of whether the ED visit occurred in a “treatment group” (i.e. a Georgia hospital after first 

quarter, 2005), after correcting for potential confounders.22  Control variables for all models included 

patient characteristics, calendar year indicators, and hospital fixed effects to control for all time-

invariant hospital characteristics.  Patient-level covariates included age (in 5-year increments), sex, race, 

and principal discharge diagnosis (aggregated into 38 exclusive/exhaustive ED-relevant categories).23  To 

ensure endogeneity of the discharge diagnosis did not confound the analysis (since diagnosis might be 

affected by the physician’s admission decision), we repeated all regressions after omitting diagnosis 

covariates, and present these results in a supplemental appendix.  Because the data exclude ED visits for 
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Medicare Advantage (MA) beneficiaries, we adjusted for the state/year-specific proportion of MA 

beneficiaries. 

This method controls for temporal trends and hospital characteristics without making 

distributional assumptions.  The fixed effects control for potentially unobserved factors that affect 

outcomes equally across all states, and other hospital and state-specific factors not specifically modeled 

that are stable over time, such as teaching status or certain features of state tort law. 

For all outcomes, the coefficient of interest was that for the “interaction term” between dummy 

variables for (visit date > q1 2005) and (hospital in Georgia).  Hospital admission and imaging outcomes 

were modeled using conditional logistic regression with hospital as the grouping variable.  Results are 

reported as odds ratios and “average treatment effect” (average marginal probability).22  The latter is 

the incremental probability of the outcome expected if the law (vs. no law) were applied to the entire 

study population.  Relative percent change is estimated as the marginal change in the natural logarithm 

of probability. 

Charges, where reported in absolute terms, are inflation-adjusted to 2009 levels using the 

unchained general consumer price index.24  Log-transformed charges were modeled using an absorbing 

regression, which is equivalent to linear regression with an indicator variable for each hospital.  In this 

formulation, the treatment effect coefficient can readily convert to the policy-attributable percent 

change in charges. 

The five-level facility service level was modeled using ordered logistic regression, a direct 

extension of binary logistic regression.  The treatment coefficient represents the odds of any given 

service level as compared to all lower levels. 

7



Standard errors were clustered at the hospital level.  Reported results were generated using 

Stata 12.  Some models were also checked using SAS 9.2 (results did not differ). 

Results 

We identified 941,283 emergency department (ED) visits among 482 eligible hospitals in Georgia 

and the 5 control states.  Of these, visits, 173,912 took place in 99 Georgia hospitals.  123,171 of the 

Georgia visits occurred after SB 3 was enacted; these represent the “treatment group.” 

514,461 patients had one visit during the quarter and were therefore eligible for the advanced 

imaging outcome.  618,965 visits ended without hospital admission, and were therefore eligible for the 

facility service level outcome. 

Temporal trends 

Unadjusted trends for each of the four outcomes of interest were qualitatively similar across 

states (figure 1).  The proportion of all ED patients (among Georgia and comparison states) receiving at 

least one CT or MRI increased each year, from 10.9% in 2003 to 18.7% in 2009.  Per-visit charges 

(inflation-adjusted) increased each year, from $891 in 2003 to $1,471 in 2009.  Facility service level and 

per-visit charges were strongly correlated; mean charges for the five service levels were:  $439, $590, 

$839, $1,261, $1,678.  Average facility service level increased from 2.96 in 2003 to 3.51 in 2009.  The 

overall proportion of ED patients admitted to the hospital decreased slightly from 37.1% in 2003 to 

36.2% in 2009. 
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Average treatment effects 

Regression results are given the supplemental appendix.  Inclusion/exclusion of principal 

diagnosis did not qualitatively change results.  Using the full model, we estimate “average treatment 

effects”—the average change in each of the four outcomes of interest that would be expected if the law 

were applied to the entire study population—as follows: 

Advanced imaging 

Enactment of SB 3 was associated with a 1.1% absolute reduction [95% CI, 0.1% increase to 2.2% 

reduction] in the proportion of patients receiving CT or MRI.  This corresponds to a relative reduction of 

8.3% [95% CI: 0.8% increase to 17.4% reduction].  This difference did not reach statistical significance.   

Emergency department charges 

SB 3 was associated with a 4.5% reduction [95% CI:  0.3% reduction to 8.6% reduction] in per-

visit charges. 

Facility service intensity 

There was an increase in claims for lower service intensities and fewer claims for higher service 

intensities.  The proportional odds ratio for higher versus lower levels of service is 0.83 [95% CI:  0.69 to 

0.99].  Estimates for the law’s predicted effect on each of the five possible facility service levels are given 

in figure 2. 

Hospital admission rate 

There was a small reduction in hospital admissions which was not statistically significant (0.6% 

absolute reduction [95% CI 1.5% reduction to 0.4% increase]). 
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Discussion 

Georgia SB 3 provides unusually broad protection for emergency physicians.  We find evidence it 

decreased practice intensity, as measured by average total charges and coded facility service intensity.  

There were non-significant trends toward reduction in advanced imaging (CT/MRI) and hospital 

admission from the ED. 

Study outcomes were chosen based on defensive practices self-identified in surveys of 

emergency physicians7.  Of the 70% who often practiced defensively, 63% cited imaging studies as their 

most recent act of defensive practice, 14% mentioned hospital admission, and the remainder cited other 

tests that would be reflected in aggregate service intensity measures.  Overuse of advanced imaging is 

cited as a common defensive practice across many specialties.7,8,25  In a Massachusetts survey, 

emergency physicians estimated that 30% of CT scans and 19% of MRIs  ordered were for “defensive 

purposes.”8  Responses by physicians of other specialties were similar.8  We estimate less than 1 in 10 

CT/MRIs ordered in the ED is avoidable on the basis of malpractice reform alone.  In terms of aggregate 

charges, we estimate that the law caused a 1-in-20 dollar reduction.  The latter result is on par with the 

effect found in a landmark study,  although it evaluated the effect of a diverse set of laws (largely award 

caps) on a highly selected group of patients (inpatients admitted for acute coronary events in the late 

1980s)26 and subsequent estimates have been lower.2,10,11 

Whether our results suggest a small or large effect is partly a matter of perspective.  If our 

findings are confirmed and generalizable to other medical specialties (an assertion we do not make), 

then in absolute terms, the potential for savings is large.  Arguably, our results compare favorably to 

other types of cost-saving initiatives (e.g., pay for performance), and perhaps the cumulative effect of 

modest reforms offers the only realistic pathway to cost reductions.27  Compared to the influence 
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physicians believe the legal climate has on their own practice, and to some projections reported in the 

lay press and by some policymakers, the effect we find is modest. 

The timeframe of this study is short, so no matter how much protection this law affords, its full 

effect may potentially only be seen as a new generation of physicians trained in a new environment 

begins to practice.  However, the magnitude of near-term savings is also of direct policy relevance.  

Similarly, one could argue that physicians might not believe they are fully protected by the 

Georgia law.  This is true to some degree, but the critique may be applied to any other law.   If physicians 

do not believe themselves to be adequately protected by a legal standard of “gross negligence” then 

they also might not believe themselves protected by a statute which provides a safe harbor for those 

following evidence-based guidelines. 

Our study is limited to the FFS Medicare population and therefore mostly to patients over 65-

years-old.  It is known that temporal and geographic trends for ED care among Medicare FFS patients 

parallel those among the broader population.28  Furthermore, the CBO has estimated potential savings 

from reduced defensive practice is higher for fee-for-service Medicare patients than an all-payer mix.11 

Still, the law’s effect on defensive practice on behalf of non-Medicare (primarily younger) patients may 

be different. 

We control for a wide range of potential confounders.  Notably, we control for time trends 

without making a linearity assumption, and the use of “hospital fixed effects” controls for differences 

between hospitals (e.g. teaching vs. non-teaching hospital) and states that do not change over time.  

The main risk of making an incorrect inference therefore lies in the uncertainty of the counterfactual.  

To compare what happened in Georgia to what would have happened with no law, we make two key 

assumptions:  That any systematic change during the study period that affected Georgia hospitals but 

not surrounding hospitals was a result of the law itself, and that there was no systematic change 
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affecting hospitals in control states (on average) but not those in Georgia.  With regard to total charges 

and service level, we cannot exclude the possibility that state-level differences in billing practices (e.g., 

different companies providing different levels of “up-coding”) might have developed during the study 

period.  Hospital admission and advanced imaging, being “hard endpoints,” seem less susceptible to 

such confounding. 

Our study’s specialty-specific nature adds to the precision of the analysis, but it also limits 

generalizability.  Although available data suggest emergency physicians face an approximately average 

risk of being sued,29  the resource-intensive nature of the ED may magnify costs of defensive practice.  

For example, emergency physicians face fewer barriers than primary care providers to ordering 

advanced imaging tests, and play a gatekeeper role to costly hospital inpatient admission16.  Other 

specialties might be more or less responsive to similar changes in the legal climate. 

Cost reductions associated with defensive medicine represent only one of many reasons that a 

society might choose to enact malpractice reform.  Our study does not address other possible effects of 

the Georgia reform (e.g. altered regional physician supply, improved physician satisfaction, or reduced 

compensation for injured patients), nor does it evaluate the law’s impact on rates of medical errors or 

health outcomes. 

In the context of existing literature, our findings suggest physicians are less motivated by legal 

risk than they believe themselves to be.  While a practice culture of abundant caution clearly exists, it 

seems likely that aversion to legal risk exists in parallel with a more general risk aversion and with other 

motivations that affect decision-making.  When legal risk decreases, the “path of least resistance” may 

still favor resource-intensive care.   Our results suggest that proposed malpractice reforms may have less 

impact on costs than some have projected, but that such laws can reduce defensive practice at least to 

some degree. 
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Figures 

Figure 1.  Unadjusted averages for four measures of ED care intensity 

Unadjusted averages (by state and year) for each of the four study outcomes are shown.  For Georgia 

(solid black line) and each of the control states (colored dashed lines), raw averages (e.g. per-visit 

charges or proportion of ED patients admitted) for each calendar are plotted at the mid-point of the 

year.  The vertical dashed line represents the time point at which SB 3 was enacted. 
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Figure 2.  Facility Service intensity 

This figure shows the predicted marginal probabilities resulting from the ordered logistic regression 

model of coded facility service intensity (for patients treated and released from the ED).  The model 

predicts the law (after adjusting for patient characteristics, hospital characteristics, and time trends) 

would cause an increase in the probability of each of the lowest three service levels, and a decrease in 

the probability of each of the two highest service levels. 
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Supplementary Tables 

There are 8 tables, two for each of the study endpoints.  For each endpoint, regression results are given 
first for the full model, followed by results for a model which omits diagnosis as a covariate.   

They are organized as follows: 

1. Advanced imaging
a. Full model
b. Model which excludes diagnosis as a covariate.

2. Log-charges
a. Full model
b. Model which excludes diagnosis as a covariate.

3. Facility service level
a. Full model
b. Model which excludes diagnosis as a covariate.

4. Hospital admission
a. Full model
b. Model which excludes diagnosis as a covariate.
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Table 1a.  Log-charges, full model 

Coefficients  95% Confidence interval 

“Treatment group” -0.047 [-0.090,-0.003] 

Date > q1 2005 0.466 [0.358,0.573] 

Calendar year 2003 (omitted) 
Calendar year 2004 0.092 [0.079,0.104] 
Calendar year 2005 -0.287 [-0.380,-0.193] 
Calendar year 2006 -0.240 [-0.300,-0.181] 
Calendar year 2007 -0.171 [-0.206,-0.136] 
Calendar year 2008 -0.105 [-0.123,-0.087] 
Calendar year 2009 (omitted) 

Female sex 0.004 [-0.000,0.009] 

Age 65-69 0.065 [0.058,0.073] 
Age 70-74 0.094 [0.087,0.101] 
Age 75-79 0.111 [0.104,0.118] 
Age 80-84 0.128 [0.120,0.135] 
Age 85+ 0.150 [0.142,0.157] 

Black race 0.041 [0.034,0.047] 

Proportion MA for 
state/year 

0.617 [-0.122,1.356] 

Minor injuries  (omitted) 
Major injuries   0.448 [0.410,0.487] 
Other injuries -0.105 [-0.114,-0.095] 
Sx: abd. pain 0.138 [0.124,0.152] 
Sx: chest pain 0.264 [0.249,0.280] 
Sx: dizziness, vertigo 0.155 [0.141,0.169] 
Sx: headache     -0.081 [-0.102,-0.061] 
Sx: Other      -0.028 [-0.042,-0.015] 
URI -0.246 [-0.269,-0.223] 
Intestinal infections 0.254 [0.232,0.276] 
Urinary tract infection 0.060 [0.048,0.072] 
Other infectious diseases 0.208 [0.182,0.234] 
Skin infection   -0.121 [-0.136,-0.105] 
Endocrine, nutritional 0.135 [0.118,0.153] 
Diabetes mellitus 0.132 [0.114,0.150] 
Hypertension 0.059 [0.039,0.078] 
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Dysrhythmias 0.447 [0.422,0.471] 
Ischemic heart disease 0.283 [0.266,0.300] 
Congestive heart failure 0.423 [0.403,0.443] 
Circulatory disorders 0.356 [0.337,0.374] 
Cerebrovascular disease 0.105 [0.089,0.120] 
Diseases of the blood 0.349 [0.332,0.366] 
Neoplasm 0.171 [0.127,0.216] 
Mental illness 0.216 [0.185,0.246] 
CNS disorders -0.001 [-0.033,0.031] 
Pneumonia -0.039 [-0.052,-0.025] 
Other resp. disease 0.285 [0.270,0.301] 
COPD 0.144 [0.128,0.160] 
Asthma 0.173 [0.158,0.188] 
Noninfectious lung dis. 0.106 [0.078,0.133] 
GI system disease 0.351 [0.332,0.371] 
GU disease 0.135 [0.123,0.146] 
Renal disease -0.038 [-0.053,-0.023] 
Pregnancy-related  0.321 [0.298,0.345] 
Musculoskeletal disease -0.097 [-0.150,-0.043] 
Other complications -0.229 [-0.241,-0.217] 
Other residual codes 0.044 [0.025,0.062] 
Dysrhythmias -0.268 [-0.295,-0.241] 

Observations 941,283 

95% confidence interval are based upon standard errors clustered by hospital ID 

R-squared = 0.406 

Coefficients represent the change in log-charges and are therefore approximately equal to the percent change in 
charges.   

Coefficients for hospital identifiers (which also identify states) are not shown. 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 
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Table 1b.  Log-charges.  Diagnosis excluded as covariate. 

Coefficients 
for log-
charges 

95% Confidence interval 

“Treatment group” -0.049 [-0.094,-0.003] 

Date > q1 2005 0.464 [0.357,0.571] 

Calendar year 2003 
Calendar year 2004 0.090 [0.078,0.103] 
Calendar year 2005 -0.289 [-0.382,-0.195] 
Calendar year 2006 -0.240 [-0.299,-0.180] 
Calendar year 2007 -0.170 [-0.205,-0.136] 
Calendar year 2008 -0.104 [-0.122,-0.086] 
Calendar year 2009 

Female sex -0.016 [-0.021,-0.011] 

Age 65-69 0.114 [0.106,0.123] 
Age 70-74 0.151 [0.143,0.160] 
Age 75-79 0.174 [0.166,0.183] 
Age 80-84 0.193 [0.184,0.202] 
Age 85+ 0.217 [0.207,0.226] 

Black race 0.043 [0.035,0.050] 

Proportion MA for 
state/year 

0.588 [-0.147,1.324] 

Constant 6.439 [6.401,6.476] 

Observations 941,283 

95% confidence interval are based upon standard errors clustered by hospital ID 

R-squared = 0.323 

Coefficients represent the change in log-charges, 
 and are therefore approximately equal to the percent change in charges.  

Coefficients for hospital identifiers (which also identify states) are not shown. 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia
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Table 2a:  Hospital admission, full model 

Odds ratio for 
Hospital 

Admission 

95% Confidence interval 

“Treatment group” 0.966 [0.908,1.027] 

Date > q1 2005 0.828 [0.684,1.004] 

Calendar year 2003 (omitted) 
Calendar year 2004 1.003 [0.975,1.031] 
Calendar year 2005 1.176 [0.999,1.385] 
Calendar year 2006 1.129 [1.014,1.257] 
Calendar year 2007 1.085 [1.012,1.163] 
Calendar year 2008 1.056 [1.008,1.106] 
Calendar year 2009 (omitted) 

Female sex 0.961 [0.945,0.976] 

Age 65-69 1.475 [1.436,1.515] 
Age 70-74 1.708 [1.659,1.758] 
Age 75-79 1.904 [1.851,1.959] 
Age 80-84 2.192 [2.126,2.259] 
Age 85+ 2.587 [2.502,2.675] 

Black race 1.281 [1.251,1.313] 

Proportion MA for 
state/year 

5.355 [1.497,19.157] 

Minor injuries (omitted) 
Major injuries   3.138 [2.733,3.603] 
Other injuries 0.153 [0.143,0.164] 
Sx: abd. pain 0.186 [0.169,0.203] 
Sx: chest pain 0.849 [0.778,0.925] 
Sx: dizziness, vertigo 0.772 [0.715,0.832] 
Sx: headache     0.103 [0.090,0.119] 
Sx: other      0.289 [0.269,0.310] 
URI 0.286 [0.263,0.310] 
Intestinal infections 8.507 [7.535,9.604] 
Urinary tract infection 1.519 [1.430,1.613] 
Other infectious diseases 8.152 [7.638,8.700] 
Skin infection   1.270 [1.186,1.359] 
Endocrine, nutritional 2.819 [2.638,3.012] 
Diabetes mellitus 2.193 [2.035,2.363] 
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Hypertension 1.619 [1.496,1.752] 
Heart disease, other 9.868 [8.496,11.461] 
Dysrhythmias 3.486 [3.285,3.699] 
Ischemic heart disease 11.254 [10.325,12.267] 
Congestive heart failure 10.685 [9.935,11.491] 
Circulatory disorders 3.064 [2.880,3.260] 
Cerebrovascular disease 8.475 [7.943,9.042] 
Diseases of the blood 3.578 [2.988,4.283] 
Neoplasm 11.518 [10.561,12.563] 
Mental illness 1.139 [1.009,1.286] 
CNS disorders 0.942 [0.890,0.996] 
Pneumonia 10.899 [10.219,11.624] 
Other resp. disease 1.334 [1.225,1.454] 
COPD 2.864 [2.676,3.065] 
Asthma 2.314 [2.111,2.536] 
Noninfectious lung dis. 14.315 [13.089,15.656] 
GI system disease 2.962 [2.827,3.103] 
GU disease 0.379 [0.353,0.408] 
Renal disease 20.079 [17.716,22.756] 
Pregnancy-related  0.591 [0.388,0.900] 
Musculoskeletal disease 0.300 [0.283,0.318] 
Other complications 2.883 [2.693,3.085] 
Other residual codes 0.265 [0.241,0.291] 

Observations 941,283 

Exponentiated coefficients; 95% confidence interval are based upon standard errors clustered by hospital ID 

Area under ROC curve = 0.828 

Coefficients for hospital identifiers are not shown.   
Note that states are fully identified by hospital identifiers. 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia)
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Table 2b:  Hospital admission, Diagnoses excluded from model 

Odds ratio for 
Hospital 

Admission 

95% Confidence interval 

“Treatment group” 0.961 [0.906,1.020] 

Date > q1 2005 0.866 [0.732,1.025] 

Calendar year 2003 (omitted) 
Calendar year 2004 0.993 [0.969,1.019] 
Calendar year 2005 1.103 [0.955,1.274] 
Calendar year 2006 1.097 [0.997,1.206] 
Calendar year 2007 1.069 [1.006,1.136] 
Calendar year 2008 1.052 [1.011,1.095] 
Calendar year 2009 (omitted) 

Female sex 0.837 [0.824,0.850] 

Age 65-69 1.799 [1.750,1.850] 
Age 70-74 2.128 [2.066,2.193] 
Age 75-79 2.405 [2.334,2.478] 
Age 80-84 2.724 [2.637,2.814] 
Age 85+ 3.147 [3.036,3.262] 

Black race 1.166 [1.139,1.194] 

Proportion MA for 
state/year 

2.724 [0.898,8.257] 

Observations 941,283 

Exponentiated coefficients; 95% confidence intervals are based upon standard errors clustered by hospital ID 

Area under ROC curve = 0.662 

Coefficients for hospital identifiers are not shown.   
Note that states are fully identified by hospital identifiers. 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 
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Table 3a.  Advanced imaging, full model 

(1) 
Variable Odds ratio for 

Imaging 
outcome 

95% Confidence interval 

“Treatment group” 0.907 [0.815,1.009] 

Date > q1 2005 1.926 [1.412,2.626] 

Calendar year 2003 (omitted) 
Calendar year 2004 1.209 [1.156,1.264] 
Calendar year 2005 0.729 [0.560,0.948] 
Calendar year 2006 0.768 [0.651,0.905] 
Calendar year 2007 0.831 [0.753,0.917] 
Calendar year 2008 0.936 [0.886,0.989] 
Calendar year 2009 (omitted) 

Female sex 1.043 [1.023,1.062] 

Age 65-69 1.308 [1.274,1.343] 
Age 70-74 1.421 [1.380,1.464] 
Age 75-79 1.514 [1.471,1.559] 
Age 80-84 1.628 [1.579,1.679] 
Age 85+ 1.725 [1.667,1.786] 

Black race 1.134 [1.103,1.167] 

Proportion MA for 
state/year 

1.524 [0.169,13.772] 

Minor injuries (omitted) 
Major injuries   6.971 [6.171,7.874] 
Other injuries 2.455 [2.332,2.584] 
Sx: abd. pain 5.427 [5.082,5.795] 
Sx: chest pain 0.775 [0.718,0.836] 
Sx: dizziness, vertigo 5.931 [5.548,6.341] 
Sx: headache     10.807 [9.991,11.690] 
Sx: other 1.458 [1.362,1.560] 
Upper respiratory 
infections 

0.600 [0.542,0.664] 

Intestinal infections 0.874 [0.741,1.032] 
Urinary tract infection 1.531 [1.435,1.632] 
Other infectious and 
parasitic diseases 

0.711 [0.642,0.788] 

Skin infection   0.264 [0.229,0.304] 
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Endocrine, nutritional 1.080 [0.989,1.180] 
Diabetes mellitus 0.895 [0.806,0.994] 
Hypertension 1.509 [1.395,1.633] 
Heart disease, other 1.024 [0.878,1.195] 
Dysrhythmias 0.476 [0.429,0.528] 
Ischemic heart disease 0.318 [0.284,0.356] 
Congestive heart failure 0.297 [0.265,0.332] 
Circulatory disorders 1.042 [0.951,1.141] 
Cerebrovascular disease 5.050 [4.519,5.644] 
Diseases of the blood 0.702 [0.606,0.812] 
Neoplasm 1.372 [1.206,1.562] 
Mental illness 2.157 [1.976,2.355] 
CNS disorders 3.702 [3.478,3.941] 
Pneumonia 0.634 [0.579,0.693] 
Other resp. disease 0.837 [0.775,0.904] 
COPD 0.431 [0.394,0.472] 
Asthma 0.317 [0.264,0.380] 
Noninfectious lung dis. 0.760 [0.666,0.867] 
GI system disease 1.125 [1.055,1.199] 
GU disease 3.727 [3.464,4.010] 
Renal disease 0.795 [0.672,0.941] 
Pregnancy-related  0.231 [0.117,0.458] 
Musculoskeletal disease 0.918 [0.865,0.975] 
Other complications 0.454 [0.398,0.519] 
Other residual codes 2.554 [2.360,2.763] 

Observations 514,461 

Exponentiated coefficients; 95% confidence intervals in brackets 

Area under ROC curve = 0.761 

Coefficients for hospital identifiers not shown 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 

25



Table 3b.  Advanced imaging, diagnosis excluded as a covariate. 

Odss ratio for 
Advanced 
Imaging 

95% Confidence interval 

“Treatment group” 0.918 [0.832,1.012] 

Date > q1 2005 1.787 [1.348,2.369] 

Calendar year 2003 (omitted) 
Calendar year 2004 1.200 [1.150,1.251] 
Calendar year 2005 0.775 [0.610,0.983] 
Calendar year 2006 0.794 [0.684,0.922] 
Calendar year 2007 0.854 [0.781,0.933] 
Calendar year 2008 0.940 [0.895,0.988] 
Calendar year 2009 (omitted) 

Female sex 1.058 [1.039,1.078] 

Age 65-69 1.240 [1.208,1.274] 
Age 70-74 1.325 [1.286,1.366] 
Age 75-79 1.408 [1.366,1.451] 
Age 80-84 1.505 [1.455,1.557] 
Age 85+ 1.568 [1.510,1.628] 

Black race 1.128 [1.096,1.161] 

Proportion MA for 
state/year 

1.830 [0.248,13.478] 

Observations 514,461 

Exponentiated coefficients; 95% confidence intervals are based upon standard errors clustered by hospital ID 

Area under ROC curve = 0.644 

Coefficients for hospital identifiers are not shown.   
Note that states are fully identified by hospital identifiers. 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 

26



Table 4a:  Facility service level, full model 

Odds ratio for facility service 
level 

(Ordered logit) 

95% Confidence 
interval 

“Treatment group” 0.828 [0.694,0.988] 

Date > q1 2005 3.504 [2.158,5.688] 

Calendar year 2003 (omitted) 
Calendar year 2004 1.114 [1.056,1.175] 
Calendar year 2005 0.402 [0.260,0.621] 
Calendar year 2006 0.486 [0.367,0.642] 
Calendar year 2007 0.618 [0.520,0.735] 
Calendar year 2008 0.756 [0.688,0.830] 
Calendar year 2009 (omitted) 

Female sex 1.048 [1.030,1.065] 

Age 65-69 1.241 [1.208,1.276] 
Age 70-74 1.370 [1.335,1.405] 
Age 75-79 1.479 [1.439,1.522] 
Age 80-84 1.600 [1.553,1.648] 
Age 85+ 1.795 [1.740,1.852] 

Black race 1.099 [1.072,1.127] 

Proportion MA for state/year 0.438 [0.014,14.146] 

Minor injuries 1.000 [1.000,1.000] 
Major injuries   3.404 [3.036,3.816] 
Other injuries 0.859 [0.835,0.884] 
Sx: abd. pain 2.820 [2.682,2.964] 
Sx: chest pain 10.898 [10.136,11.718] 
Sx: dizziness, vertigo 4.259 [4.028,4.503] 
Sx: headache     1.028 [0.946,1.117] 
Sx: other 1.934 [1.829,2.046] 
Upper respiratory infections 0.832 [0.791,0.874] 
Intestinal infections 3.424 [3.013,3.891] 
Urinary tract infection 2.011 [1.907,2.120] 
Other infectious and parasitic 
diseases 

0.597 [0.527,0.678] 

Skin infection   0.669 [0.634,0.705] 

27



Endocrine, nutritional 2.625 [2.466,2.794] 
Diabetes mellitus 2.729 [2.530,2.943] 
Hypertension 1.903 [1.769,2.048] 
Heart disease, other 9.246 [7.174,11.916] 
Dysrhythmias 6.869 [6.355,7.426] 
Ischemic heart disease 27.648 [24.986,30.594] 
Congestive heart failure 8.121 [7.299,9.034] 
Circulatory disorders 1.727 [1.614,1.848] 
Cerebrovascular disease 8.392 [7.786,9.046] 
Diseases of the blood 4.545 [2.195,9.409] 
Neoplasm 1.993 [1.694,2.345] 
Mental illness 2.330 [2.160,2.513] 
CNS disorders 1.300 [1.226,1.378] 
Pneumonia 3.880 [3.630,4.148] 
Other resp. disease 2.177 [2.052,2.309] 
COPD 2.959 [2.774,3.156] 
Asthma 2.604 [2.347,2.889] 
Noninfectious lung dis. 4.350 [3.893,4.860] 
GI system disease 1.790 [1.712,1.871] 
GU disease 1.478 [1.409,1.552] 
Renal disease 3.683 [2.929,4.631] 
Pregnancy-related  2.118 [1.833,2.447] 
Musculoskeletal disease 0.683 [0.660,0.708] 
Other complications 1.062 [0.994,1.135] 
Other residual codes 0.798 [0.731,0.870] 

Observations 618,965 

Ordered logisitic regression.  

Exponentiated coefficients; 95% confidence intervals are based upon standard errors clustered by hospital ID 

Patients treated and released only (admitted patients excluded). 

Coefficients for hospital identifiers are not shown.   
States are fully identified by hospital identifiers 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 
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Table 4b.  Facility service level, diagnosis excluded as a covariate 

Odds ratio for 
Facility 

service level 

95% Confidence interval 

“Treatment group” 0.835 [0.712,0.981] 

Date > q1 2005 3.352 [2.141,5.248] 

Calendar year 2003 (omitted) 
Calendar year 2004 1.107 [1.053,1.163] 
Calendar year 2005 0.413 [0.276,0.617] 
Calendar year 2006 0.500 [0.386,0.647] 
Calendar year 2007 0.634 [0.540,0.744] 
Calendar year 2008 0.766 [0.701,0.836] 
Calendar year 2009 (omitted) 

Female sex 1.007 [0.990,1.025] 

Age 65-69 1.372 [1.328,1.418] 
Age 70-74 1.527 [1.481,1.574] 
Age 75-79 1.643 [1.591,1.697] 
Age 80-84 1.726 [1.670,1.784] 
Age 85+ 1.857 [1.796,1.919] 

Black race 1.063 [1.037,1.090] 

Proportion MA for 
state/year 

0.329 [0.013,8.326] 

Observations 618,965 

Ordered logisitic regression.  

Exponentiated coefficients; 95% confidence intervals are based upon standard errors clustered by hospital ID 

Patients treated and released only (admitted patients excluded). 

Coefficients for hospital identifiers are not shown.  
States are fully identified by hospital identifiers 

“Treatment group” = (Date>q 2005)*(hospital is in Georgia) 
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Preface to second paper 

This second of three dissertation papers is also a draft of one of nine sections of a report 

to the Centers for Medicare and Medicaid Services for a project entitled “Evaluation and 

Development of Outcome Measures for Quality Assessment in MAOs and SNPs,” headed by 

Neil Wenger and David Ganz.  The project (still ongoing at the time of this writing), tasks 

RAND with developing novel measures of the quality of care provided to enrollees of Medicare 

Advantage plans, and particularly to the subset designated as Special Needs Plans (SNPs).     

Two of the nine sections focus on the quality of home health care.  I helped to develop these 

measures and, under the supervision and guidance of David Ganz and Neil Wenger, I had 

primary responsibility for developing and implementing an analytic plan, and for drafting this 

report.  

With regard to ensuring high quality care, Medicare Advantage represents a particular 

challenge and also an opportunity.    The challenge is that because claims do not exist for 

Medicare Advantage1, data with which to evaluate the quality of care are not usually generated 

as a byproduct of the reimbursement system.  The opportunity lies in the potential for Medicare 

Advantage organizations (other than Private Fee for Service plans) to offer a layer of care 

coordination that does not have a parallel in the fee-for-service environment.  Thus Medicare 

Advantage organizations might be able to impact care quality by enforcing standards among the 

providers with which they contract. 

Home health care was felt to be a particularly good focus for MA quality assessment 

because the existing infrastructure of the Outcomes Assessment and Information Set (OASIS) 

instrument offers a comprehensive window into the care provided to all Medicare beneficiaries, 

1 As of 2012, CMS has required MA organizations to submit “claims-like” encounter data to CMS.  These data are 
not yet available to researchers, however. 
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both MA and FFS.   OASIS facilitates a detailed assessment of every home care patient at both 

the start and end of care.  The specifications for OASIS outcome measures and risk adjustment 

algorithms have been refined over the past 15 years, and have long been used to provide 

information to agencies for quality improvement, for public reporting, and for setting 

reimbursement according to the home health prospective payment system.   We chose a 

composite measure of functional outcomes as a candidate MA plan-level measure because 

functional improvement or stabilization is a primary goal of home health care, and because it is 

an outcome whose importance is readily grasped by patients and providers alike. 

With more than 10,000 home health agencies now are operating in the U.S., MA plans 

have both a choice of agencies with which to contract, and a set of tools with which they can 

evaluate them.   This is the rationale for evaluating the home health care quality at the level of 

the Medicare Advantage plan rather than the home health agency.  Such MA organization-level 

measures are the focus of this report. 

Daniel Waxman 
September 27, 2013 
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Overview 

Background 

Medicare beneficiaries are eligible for home health if they are under the care of a physician, 
homebound and have an intermittent need for skilled nursing care, or need for physical therapy 
or a related therapy.  Home health is a critical component of care for complex Medicare 
beneficiaries and a particularly important facilitator of transitional care when patients move 
between venues of care.  Home health assists in the care for patients during periods of clinical 
instability and therefore changes in functional capacity during this period are important from a 
prognostic perspective and also as an indicator of the effect of care.  Aspects of functional status 
are reported in Home Health Compare to help consumers make choices about home health care 
agencies.  However, no composite measure of change in functional status has been routinely 
reported, although such a measure would be more stable than any one functional component and 
overall ability to function is important to patients. 

Using the Outcome-Based Quality Improvement Program framework, CMS collects extensive 
functional status data at the initiation of and discharge from home health care.  Nine specific 
activities of daily living (ADLs) are measured on scales ranging from low disability (zero, or 
completely independent) to completely dependent (maximum of 3 to 6 points, depending on the 
particular ADL).1 These ADLs include: 

1. Grooming: the patient’s ability to tend safely to personal hygiene needs.
2. Dress Upper: the patient’s ability to dress the upper body safely.
3. Dress Lower: the patient’s ability to dress the lower body safely.
4. Bathing: the patient’s ability to wash the entire body safely.
5. Toilet Transferring: the patient’s ability to get to and from the toilet or bedside commode

safely and transfer on and off the toilet/commode.
6. Toilet Hygiene:  the patient’s ability to maintain perineal hygiene following toileting.
7. Transferring: the patient’s ability to move safely from bed to chair, or the ability to turn

and position him/herself in bed if the patient is bedfast.
8. Ambulation/Locomotion: the patient’s ability to walk safely, once in a standing position,

or use a wheelchair, once in a seated position, on a variety of surfaces.
9. Feeding: the patient’s ability to feed him/herself meals and snacks safely.

However, only three of these ADLs are currently reported (at the agency level) as specific 
functional change measures on the Home Health Compare website: (1) “How often patients got 
better at walking or moving around”; (2) “How often patients got better at getting in and out of 
bed”; and (3) “How often patients got better at bathing.”   At present, the six remaining ADLs 
are not used for public reporting.    

1 See appendix A 
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Purpose 

The purpose of Measure 1 is twofold: 

(1) To develop an outcome measure that combines all 9 existing “activity of daily living” 
measures as a global assessment of functional change after home care.  

Functional outcomes are of particular interest to patients; our goal is to combine the 9 
ADL measures in order to create a patient-relevant global measure that is a more 
accurate and reliable measure of quality than any single measure currently reported.   

(2) To apply this new global functional change measure to the problem of evaluating 
home health outcomes at the level of the MA contract rather than the home care 
agency.  This parallels the work of Measure 2, wherein we assess performance of 
existing “Home Health Compare measures” applied to the assessment of MA 
contracts. 

Type of outcome measure:  Existing administrative data 

Data sources:  OASIS, Medicare Advantage Enrollment File, 100% Denominator File 

Validation study activities/methods 

Candidate measures  

We tested 16 different variations of the global functional change outcome.  Fifteen of the 16 
defined functional change as present versus absent (dichotomously), using varying degrees of 
change as the defined cutoff. The last definition is the continuous functional change outcome that 
we tested in the pilot study.  We build on prior work that focused on comparing performance at 
the level of the home care agency.2   

We tested the following candidate measures: 

1. Any improvement:  At least a 1-point disability reduction3 for one or more, two or
more, or three or more ADLs (i.e., three separate outcomes).

2. Substantial improvement:  At least a 2-point disability reduction in one or more, two or
more, or three or more ADLs (i.e., three separate outcomes).

3. Any functional decline:  The converse of measure 1:  At least a 1-point disability
increase with regard to one or more, two or more, or three or more ADLs (i.e., three
separate outcomes).

2Scharpf TP et al.  “Functional Status Decline as a Measure of Adverse Events in Home Care: An Observational 
Study,” BMC Health Services Research. 6(2006): 162.    Functional Status Outcomes Measures in Home Health 
Care with Heart Failure,” Home Health Care Services Quarterly 29 (2010): 155-70. 
3 There are 36 possible points in the combined 9 measures.  Since ADL scoring is based upon “degree of disability,” 
a functional improvement is represented as a numerical decline in the score.    See appendix A for details of the 
ADL scoring system. 
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4. Substantial functional decline: The converse of measure 2:  At least a 2-point disability
increase in one or more, two or more, or three or more ADLs (i.e., three separate
outcomes).

5. Improvement without decline:  At least a 1 point disability reduction in 1, 2, or 3
ADLs, without increased disability with regard to any other ADL. (i.e., three separate
outcomes).

6. Net change in ADL disability: Whereas the preceding outcome types are dichotomous
(outcome does or does not occur), this outcome is continuous, as defined in our pilot
study. This composite change score is computed as the net change in the ADL score
between admission and discharge from home care. Negative scores represent a net
improvement (less disability) and positive scores represent a net decline. This composite
score treats a 1-point improvement in three ADLs as equal to a 3-point improvement in a
single ADL.

Approach to evaluation and comparison 

Our goal is to determine whether meaningful differences between organizations can be detected 
in the ADL outcomes of interest, and if so, to determine which measures of outcome are best 
suited to that goal. In considering these questions, two fundamental issues need to be taken into 
account:  (1) Whether a recorded change in ADL outcome for a particular patient represents a 
true change in underlying functional status and (2) Whether or not apparent differences between 
organizations are true differences or whether they occur by random chance.  These two issues 
may be thought of as “clinical significance” and “statistical significance,” respectively. 

Clinical significance 

Each of the 9 individual ADL outcomes (e.g., improvement in ambulation, improvement in bed 
transferring) is dependent upon two measurements:  the ADL status recorded at the start of care 
and again at the end of care.  Since each of these may be imperfectly reported and since patient 
status can fluctuate from day to day, single point changes (either improvement or decline) might 
sometimes not reflect any underlying functional status change at all.  For example, the difference 
between a score of zero (normal) and a score of one (three being the worst possible score) for 
“lower body dressing” rests solely upon whether or not a patient needs his clothing or shoes laid 
out or handed to him in order to dress himself independently.  A one point improvement after an 
episode of home care might reflect true improvement, but it might also be seen if the patient’s 
ability was underestimated at the start-of-care evaluation or if it was overestimated at the end-of-
care evaluation.   Needless to say, even a small change in functional status is important to the 
patient in question if it is real, but sometimes a recorded change might not reflect any change in 
underlying status at all. 

In choosing between formulations of our proposed composite outcome measure, if one “sets the 
bar higher” (e.g., chooses a formulation that requires a two point change in a single ADL or 
changes in more than one ADL) then an outcome change is less likely to represent measurement 
error, but setting the bar higher also might mask smaller changes that are real.  We therefore 
tested the 16 candidate measures with the goal of informing this tradeoff. 
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Statistical significance of group-level variation 

Regardless of which formulation of a functional outcome measure is chosen, any patient’s home 
care outcome is dependent partly on random chance or other factors not accounted for by risk 
adjustment.  Therefore, when comparing organizations, some of the apparent variation between 
organizations reflects this randomness rather than true differences in organizations’ home care 
quality.  To address this problem, we report 95% confidence intervals of the candidate measures 
and their test-statistics (p-values) that describe the probability that an observed organization’s 
performance differs from average by more than would be expected by chance.4 

Methodological detail 

Unit of observation:  We analyzed data at the level of the home care episode.  Since only the first 
home care episode for each beneficiary during the calendar year was used, each observation also 
represents a unique beneficiary. 

Organizations across which performance is being compared:  MA contracts were the primary 
organization of interest.  We compared the adjusted outcomes for members of a particular MA 
contract to that of the average MA beneficiary in the data, defined as the grand mean for the 
group adjusted for clinical characteristics.  In addition, we separately reported results for the 
subset of MA contracts that includes Special Needs Plans (SNPs).  In the case of SNPs, we 
compared the contract-level outcomes among SNP members to the average of all SNP 
beneficiaries (rather than the average for all the MA beneficiaries in that contract).   

As a secondary analysis, we evaluated the performance of the candidate functional change 
measures when applied to all Medicare beneficiaries (both MA and fee-for-service) in an 
analysis of home care agency performance. 

Included MA plan types:  Medicare beneficiaries enrolled in the following type of MA plans of 
the following types were included in the primary analysis: 

• HMO
• Private fee-for-service
• Local PPO
• Regional PPO
• 1876 Cost

Dates of interest:  To ensure that we used sufficient data representing a full year of care in 2010, 
we identified all beneficiaries who started home care any time during 2010 and followed 
complete cases through 2011. 

4 “Differs from average” means that after adjusting for a given patient’s clinical characteristics, a member of the 
group in question would have an expected outcome that is either better or worse than the grand mean, which is 
defined as the mean for all patients in the data.  
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Creation of OASIS episodes: 

The OASIS file consists of several observations for each home care episode, representing clinical 
assessments at various time points.  We grouped these observations into clinical episodes of care 
by matching start-of-care and end-of-care assessments for each beneficiary.    

We created these clinical episodes according to CMS technical documentation for Home Health 
Compare.5  Start of care was defined as admission to home care (M0010 Reason for assessment 
= 01 or 02) or resumption of home care after a short-stay inpatient hospitalization (M0100 
Reason for assessment = 03).  End-of-care was defined as discharge home, death, or admission to 
an inpatient facility for 24 hours or more (M0100 Reason for assessment = 06, 07, 08, or 09).  
Unmatched records (which included interim assessments) were not included in our analysis.   

Merge between OASIS episodes and 100% denominator file 

The OASIS file contains records for all patients cared for at CMS-certified agencies and 
therefore contains records for both Medicare and non-Medicare (e.g., Medicaid) patients.  
Although OASIS item M0150 does provide self-reported “current payment sources for home 
care,” the reliability of that information has not been established and the responses do not define 
coverage unambiguously.  For example, a patient may be listed as covered both by “Medicare, 
traditional fee-for-service” and “Medicare, HMO/managed care/Advantage plan.”  Therefore, to 
distinguish between FFS and MA beneficiaries, and to obtain a contract and plan identifier for 
MA beneficiaries, we merged OASIS records with the 100% denominator file.    

Our version of the denominator file was a custom file from CMS that provided a snapshot of all 
patients alive and enrolled in Medicare as of December 1 of the index year.  Since the 
denominator file did not include patients who died prior to December 1, we merged unmatched 
clinical records with the prior year’s denominator file, which had been updated with future dates 
of death at the time of its creation.  For those records, the Medicare plan enrollment as of 
December of the previous year was assumed to be the correct plan information at the time of 
home care.  This method was chosen to ensure that beneficiaries in their last year of life were not 
under-represented.    

Since HIC numbers were sometimes missing or corrupted in the OASIS file, we did not have a 
unique identifier that was reliably present in both the OASIS file and the denominator file.  We 
therefore employed the following approach:  When the OASIS record contained the social 
security number (SSN) of the person receiving care, we used the combination of SSN + date of 
birth in an OASIS record to match to the combination of Claim Account Number (usually the 
SSN of the wage earner) + date of birth in the denominator file.  This would be expected to 
usually produce a match when the person receiving care was the wage earner.  For the ~20% of 
records where this first strategy did not produce a match, we attempted to match the HIC number 
that was given in the OASIS record (if not missing).   

5 Hittle, DF, Nuccio EJ, Richard AA.  Home Health Agency Patient-Related Characteristics Reports: Technical 
Documentation of Measures.  US Department of Health and Human Services, 2011 
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To verify the accuracy of the match, we compared match results to reported insurance coverage 
status in OASIS.  We found that for 96.4% of first OASIS episodes in patients identified as 
“traditional fee-for-service,” there was a match with the fee-for-service denominator file.  
Among OASIS episodes for patients identified as “HMO/managed care/Advantage plan,” 74.7% 
matched an entry in the MA denominator file.   

Functional change measure: specifications and exclusions 

Each of the 16 candidate outcome measures are a composite representation of up to 9 specific 
ADL scores for each patient.  We first calculated change in each ADL disability as the difference 
between the degree of ADL disability at the end of care minus the degree ADL disability at the 
start of care.   Since zero is the least-disabled rating for each ADL, a negative score represents an 
improvement in function (less disability).   

We tested fifteen dichotomous functional change measures, where a particular home care 
episode was classified as meeting a cutoff of number of individual ADLs that underwent a 
change of a particular magnitude (see example, below).  We employed a continuous scale as our 
last candidate measure according to the following definition: 

• We normalized each individual ADL score (e.g., grooming, upper body dressing) by
dividing the ADL score by the maximum possible rating of disability for that ADL
(which ranged from 3 to 6)

• We then summed all available normalized scores into the continuous composite score.
• We calculated the difference in the continuous composite score between beginning to end

of service as the net change in function.
• We included all episodes with at least 1 ADL measurement measured at both the start and

end of care

Because end-of-care ADLs are only measured when a patient remains at home at the time the 
home care episode ends, our measures only include change in function for home discharges (i.e., 
episodes that end in transfer to an inpatient unit or death were excluded).  Of 521,142 eligible 
MA patients who received home care in 2010, 410,707 (78.8%) were discharged from home care 
and therefore were potentially eligible for the functional change measures. 

We applied additional episode-level exclusions.  We excluded beneficiaries if fewer than 1, 2, or 
3 ADLs were measured (e.g., due to item-non-response) for the candidate outcomes requiring 
change in degree of disability for 1, 2, or 3 ADLs, respectively.  Additionally, for the 
“improvement measures,” we excluded beneficiaries if there was not sufficient room for 
improvement at start.  For example, for the measure “2-point improvement in 1 or more ADLs,” 
patients who started the home care episode with all ADLs within 1 point of normal were 
excluded.  For each formulation of the composite outcome measure, we provide the proportion of 
discharged home care patients who remained eligible after these additional exclusions. 

In parallel with CMS’ policy for scoring home care agencies, we did not score MA contracts 
with fewer than 20 home care episodes eligible for any given measure. 
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Example:  

Suppose a patient had 6 of the 9 ADLs measured at the start of care, and at the start of care he 
was scored as normal with regard to all but walking and bathing.  He had 1-point deficits in each 
due to requiring a cane to walk and assistive devices to bathe independently.  If at the end of care 
he got worse in bathing by 1 point (scored on a 6-point scale) but improved by 1 point in 
walking (scored on a 3-point scale), he would have a continuous (composite) ADL score of 1/6 - 
1/3 = -1/6 or -.17, which would represent an improvement from the start of care (less disability 
by .17 normalized points).  

The same patient would have received the following scores on the dichotomous measures: 

Measure Outcome 
1 point improvement in ≥ 1 ADLs Favorable outcome 
1 point improvement in ≥ 2 ADLs Unfavorable outcome 
1 point improvement in ≥ 3 ADLs *not eligible*

2 point improvement in ≥ 1 ADLs *not eligible*
2 point improvement in ≥ 2 ADLs *not eligible*
2 point improvement in ≥ 3 ADLs *not eligible*

1 point decline in ≥ 1 ADLs Unfavorable outcome 
1 point decline in ≥ 2 ADLs Favorable outcome 
1 point decline in ≥ 3 ADLs Favorable outcome 

2 point decline in ≥ 1 ADLs Favorable outcome 
2 point decline in ≥ 2 ADLs Favorable outcome 
2 point decline in ≥ 3 ADLs Favorable outcome 

Improvement in ≥ 1 ADL, no decline Unfavorable outcome 
Improvement in ≥ 2 ADLs, no decline Unfavorable outcome 
Improvement in ≥ 3 ADLs, no decline Unfavorable outcome 

All scores would be the same if all 9 ADLs had been measured but the other 3 ADLs (not 
measured in this example) did not change (were the same at start of care and end of care).  

OASIS elements used for risk adjustment    

Because these composite measures are new, there is not a pre-existing specific risk adjustment 
methodology as for the existing home health outcomes (i.e., as in our plan/home health quality 
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measure set).  We therefore adapted the approach outlined by Murtaugh et al.6  To adapt this 
algorithm to the composite score, and because the algorithm made use of some older OASIS-B 
elements that are no longer collected, some modifications were necessary.7 

Statistical modeling approach to risk adjustment: 

Since outcomes for multiple home care episodes for the same patient are likely correlated with 
each other, only the first episode of home care of the calendar year was considered. 

We measured each group’s adjusted performance by fitting a hierarchical regression model, 
using a random intercept for the group of interest (MA contract or home care agency).  For the 
dichotomous outcomes we used logistic regression models and for the continuous “net change in 
ADL disability” outcome, we used a linear model.   

To evaluate C-SNPs and D-SNPs, we kept only observations for C-SNP or D-SNP enrollees and 
then fit a model using a random intercept for contract identifier, just as we did for the overall 
MA population. 

The predicted random intercepts from these regressions, the best linear unbiased predictors 
(BLUPs) represent a patient’s excess risk (positive or negative) of having the outcome in 
question as a result of being a member of that group.  In the case of the continuous outcome, the 
BLUP represents the average group-level difference in absolute score; for the dichotomous 
outcomes, the BLUP represents the difference on the log-odds scale.  To improve the 
interpretability of the results, we also report the adjusted group-level outcomes on the probability 
scale (or absolute scale for the continuous measure), calculated according to the following 
formula:8 

𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 =
𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑚𝑒𝑎𝑛 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑
𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑚𝑒𝑎𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑

∗ 𝐺𝑟𝑎𝑛𝑑 𝑀𝑒𝑎𝑛𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 

Where 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑚𝑒𝑎𝑛 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 is the prediction using the full model (BLUP plus 
covariates), and 𝐶𝑜𝑛𝑡𝑟𝑎𝑐𝑡 𝑚𝑒𝑎𝑛𝑒𝑥𝑝𝑒𝑐𝑡𝑒𝑑 is the prediction with the random intercept (the 
BLUP) set to zero. 

6 Murtaugh C, Peng T, Maduro G. Alternative Risk-Adjustment Approaches to Assessing the Quality of Home 
Health Care: US Department of Health and Human Services, 2006. 
http://aspe.hhs.gov/daltcp/reports/2006/qualHH.htm 

7 To adjust for baseline status, we used quintiles of the total ADL score and the number of ADLs that were normal at 
baseline.    We omitted the adjustment for current payer, used in Murtaugh’s original formulation, because the payer 
is MA in most analyses and because payer is not a patient characteristic.   In OASIS-C, prognosis was dropped as a 
risk adjustment, so we also dropped prognosis in our risk adjustment.   

8 This is methodology is similar to what CMS uses for “Hospital Compare.”  A recent statistical white paper 
commissioned by CMS endorses the broader use of this formulation:  http://www.cms.gov/Medicare/Quality-
Initiatives-Patient-Assessment-Instruments/HospitalQualityInits/Downloads/Statistical-Issues-in-Assessing-
Hospital-Performance.pdf.  See page 40, “Transfer technology to other CMS evaluations.”  
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Statistical significance: 

In the absence of an established minimally important clinical difference for any of these 
measures, we had to rely on p-value-based thresholds of statistical difference.  We report the 
statistical significance between the adjusted group-level performance and the grand mean in two 
ways:  We provide normal-based 95% confidence intervals and two-tailed p-values by 
calculating Wald standard errors using the point estimate of the prediction.  We also report the p-
values that test whether each BLUP is significantly different from zero, which are reported by 
the regression software (SAS 9.2, PROC GLIMMIX).  We found that the p-values by the two 
methods were concordant. 

Our threshold for “statistical significance” was 5%.  We set the threshold at 5% with the 
expectation that 1 in 20 groups whose performance is actually average will appear to be either 
better or worse than average strictly by random chance.  Since we are testing nearly 500 
contracts, not all apparent outliers will be true outliers.  This problem can be mitigated by 
looking at a group’s performance over a multi-year timeframe, which is a topic for future 
analyses. 

Performance of 16 candidate composite measures 

We compared the 16 candidate measures with regard to the following:  

I. Distributional characteristics: 

• The number and proportion of MA beneficiaries who were eligible for each outcome
measure

• The proportion of MA beneficiaries who had a positive outcome as defined for each
measure

• The proportion of MA contracts that had at least 20 patients eligible for each measure
• The dispersion of MA contract performance as measured by the inter-quartile range

of outcomes
• The number and proportion of MA contracts whose outcomes were significantly

different from the “grand mean.”
• The intra-class correlation coefficient, which represents the proportion of total

variance that is attributable to the MA contract rather than the patient.

II. Correlation to other outcome measures

Since functional change measures might be considered as a global measure of home care
quality, we report the correlation between the contract-level adjusted outcome for each
ADL composite candidate and the non-ADL-related outcome measures defined for Home
Health Compare (see Measure 2).  All other things being equal, we would prioritize the
ADL composite measures that are correlated with other clinically-important outcome
measures.  Hospital utilization is of particular interest because it is conceptually not
directly correlated with the ADL measures and may be more reliably measured.

41



III. Application to agency-level evaluation among all (MA and fee-for-service) beneficiaries.

We also evaluate the relative performance of each measure when applied to the
evaluation of home health care agencies’ performance rather than MA contracts.   Since
there appears to be greater variation between agencies than there is between MA
contracts (in terms of home care outcomes) and since agency-level evaluation allows for
the inclusion of the larger population of all Medicare beneficiaries, this evaluation might
help amplify the differences between the performance characteristics of each of the 16
measures.

Geographic analysis  

An MA organization that serves beneficiaries in any particular region is limited in its choice of 
home care agencies by those that are available in the region.  The purpose of the geographic 
analysis is to determine the degree to which differences in MA contract performance remain 
when considering only “within-region differences” between MA contracts.  

To answer this question, we repeated our analysis using a crossed-effects model that includes 
random intercepts for both MA contracts and hospital referral region.  A crossed-effects model is 
necessary when two different groupings of clustered data are not nested within each other.  
Hospital referral regions divide the U.S. into 306 mutually exclusive areas that approximate 
regional markets for tertiary care; they were felt to be the best available proxy for the regions 
served by home care agencies.  With this model, the predicted random intercept (“BLUP”) for 
MA contract represents the residual effect of MA contract on outcome after adjusting for region.   

Results 

Using the 2010 and 2011 OASIS data, we identified 5,432,156 complete home care episodes that 
began in calendar year 2010.   

719,738 of these OASIS episodes matched records in the MA enrollment file and 4,067,497 
matched records in the fee-for-service denominator file.  Fee-for-service beneficiaries who had at 
least 1 home care episode had an average of 1.45 complete OASIS episodes.  MA beneficiaries 
had 1.34 episodes on average.   

Among records matching the MA enrollment file, we identified 521,142 unique beneficiaries 
who belonged to included contract types (19,406 belonged to non-included contract types; 1,413 
belonged to contracts with fewer 20 beneficiaries receiving home care) 

Of these, 15,989 were enrolled in C-SNPs, and 57,652 were enrolled in D-SNPs.  There were 
520 MA contracts that enrolled at least 20 beneficiaries who received home care.  There were 58 
and 185 contracts with at least 20 beneficiaries enrolled in C-SNPs and D-SNPs, respectively. 
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MA Contract-level outcomes 

Of the included MA beneficiaries who received care, 410,707 (78.8%) were discharged home at 
the end of their home care episode and were therefore eligible for end-of-care ADL assessments. 

Table 1A describes the number of beneficiaries eligible for each candidate functional outcome 
measure (range 210,164 to 396,362).      Table 2A describes the number of MA contracts that had 
at least 20 eligible beneficiaries and that could therefore be scored (range 458-508 contracts). 

Reported declines in individual ADL scores were relatively rare. Therefore, we found that the 
composite outcomes based upon substantial decline were also rare.   For outcomes based on a 2-
point decline in 2 and 3 ADL criteria, so few cases met criteria that the adjusted decline outcome 
could not be calculated. Results are therefore reported for 14 of the original 16 candidate 
outcomes. 

Table 2A summarizes the contract-level results.  The most direct measure of the between-
contract variability is the intra-class correlation coefficient, which describes the proportion of 
total variance that is explained at the contract level.   The ICC ranges from .016 for the 
continuous measure to .045 for the 1-point decline in 2-ADL measure, meaning that for these 
two measures, 1.6% and 4.5% of the total variance, respectively, is attributable to the MA 
contract rather than the patient.  Table 2A also shows the inter-quartile range and the number and 
proportion of MA contracts whose performance is statistically distinguishable from average at 
the alpha=.05 level.   

Outliers are illustrated in Figure 1, which shows each MA organization’s adjusted average 
performance along with 95% confidence intervals, with performance ranked from worst to best.     

C-SNP and D-SNP outcomes 

We identified 58 C-SNP contracts and 185 D-SNP contracts that had at least 20 beneficiaries 
who started home health care in 2010.    

The small number of SNP observations relative to the number of risk adjustment variables and 
the amount of contract-level variability posed technical difficulties with model fitting; for some 
of the composite formulations, models did not converge and results are not available.  For 
formulations that were technically feasible, tables 1B and 1C show the proportion of C-SNP and 
D-SNP beneficiaries eligible for each measure and the proportion positive.  Tables 2B and 2C 
show the distribution of adjusted outcomes across C-SNP and D-SNP contracts, and the 
proportion of SNP contracts with performance that is statistically distinguishable from average.  
For C-SNPs, this proportion is roughly in line with what would be expected by random chance 
(5%).  Outliers are illustrated in Figures 2 and 3, which show each contract’s adjusted average C-
SNP and D-SNP performance along with 95% confidence intervals, with performance ranked 
from worst to best. 
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Performance of agency-level measures 

We identified 8,969 home care agencies that provided care to at least 20 beneficiaries.  For the 
agency-level analysis, we considered all Medicare beneficiaries receiving home care.  We 
identified 3,248,471 patients in total (MA and FFS), 2,443,130 of whom were discharged to 
home after the home care episode.   The results of an analogous analysis of ADL measure 
performance at the level of the home care agency, rather than the MA organization are 
summarized in tables 1D and 2D and Figure 4.   The amount of agency-level variation is much 
higher than the degree of contract-level variation.  This is measured directly with the intra-class 
correlation coefficients (agency-level ICCs are given in Table 2D; MA-contract-level ICCs are 
given in Table 2A).  More intuitively, the variation can be seen in the proportion of agencies that 
are significantly different from average or by comparing the inter-quartile range of the agency-
level vs. contract-level measures (for example, for the “improvement in 1 ADL, no decline” 
measure the interquartile range for MA contracts was 0.74-0.79, and the proportion different 
from average was 0.279;  for the same measure at the Agency level, the interquartile range was 
0.70-0.84, and the proportion of agencies that differed from average was 0.49; see Table 2D 
versus Table 2A).   

Do MA and FFS outcomes differ within agencies? 

To answer this question, we evaluated the effect of adding an indicator variable for MA vs. FFS 
insurance in models, using a random intercept for home care agency and a random coefficient for 
the MA insurance status.  Table 4 shows the coefficients, which describe the relative odds 
(dichotomous outcomes) and average score difference (continuous outcomes) between MA and 
FFS after adjusting for differences between agencies.  There was a very slight trend towards 
poorer outcomes for MA patients.    

The small magnitude of the coefficients suggests that MA and FFS patients have similar 
functional change outcomes within any given agency, and that outcome differences across MA 
contracts therefore tend to reflect a different mix of agencies by different MA contracts (i.e., that 
contracts with poorer home health outcomes tend to use agencies that have poorer outcomes in 
general).    

Within-region analysis 

Table 3 shows the results of the geographic analysis adjusting for hospital referral region and 
contract in a cross-effects model.  For all versions of the functional outcome measure, the 
amount of variance explained by region is at least as much as the amount explained by MA 
contract. 

A comparison between table 2A and table 3 demonstrates that the proportion of contracts with a 
score that is statistically distinguishable from average is considerably lower after adjusting for 
hospital referral region.  For the “ADL net improvement score,” for example, 37% of contracts 
are either better or worse than average before adjusting for region, but only 14.8% are 
statistically different from average once region is taken into account.  Furthermore, since the 
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significance level in this analysis, alpha, is set at .05, five percent of all contracts should appear 
to be better or worse than average performers simply by random chance. 

Correlations to Home Health Compare outcome measures 

Table 5A shows the correlation (pairwise Spearman rank) between each contract’s performance 
on each of the ADL composite measures and its performance on each of the Home Health 
Compare measures scored at the MA contract level (as per Measure #2). 

As might be expected, the correlations are highest between the composite ADL measures and the 
individual ADL measures.   Hospital utilization is of particular interest because it is less 
subjectively measured than the other Home Health Compare measures, and because it is an 
endpoint of particular clinical interest.   

Although the correlations are not high, the analysis is notable for providing the following insight:  
Composite formulations that focus solely on improvement have the weakest correlation with 
hospital utilization, and scores that focus only on decline are relatively poor predictors of 
positive outcomes.  This analysis suggests that the “improvement, no decline” or the continuous 
net score measures may be the most promising candidates for implementation of a composite 
functional change measure.     

Table 5B shows the rank correlations between all the individual Home Health Compare outcome 
measures (ADL and others) applied at the MA contract level (also see Measure #2).  The 
correlations between the functional change composite measures and the other Home Health 
Compare measures can be compared with those given in this table. 
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Conclusions and recommendations 

I. Value of ADL composite measure 

A composite measure of functional change, whether applied at the level of the home care 
agency or MA contract does appear to have an advantage over individual ADL outcomes. 

The composite measures incorporate two forms of additional information as compared to any 
individual ADL measure:  First, they use 6 ADL measures that are not publically reported at 
present.  Second, they take advantage of the fact that for most patients, changes in individual 
ADLs over the course of a home care episode are highly correlated with each other.  While 
exceptions do exist, for most patients the ability to dress the upper body, to dress the lower 
body, to walk, to bathe, and to feed one’s self (for example) all relate to a single underlying 
construct of  “functional status” rather than to a  specific deficit.  Therefore, the composite 
measures can harness the additional statistical power of multiple measurements to improve 
the “signal to noise ratio” for each beneficiary. 

One finding that illustrates the value of the composite measures is that 87% of home care 
episodes meet the “any improvement in 1 or more ADL” formulation of the composite 
outcome.  This is much higher than the percentage of episodes where there is an 
improvement in any individual ADL outcome (e.g., 54% for improvement in ambulation; see 
Measure #2 in this report).  Calculating the composite improvement rate thus provides a 
different understanding of the data than looking only at the individual ADL results.   

II. Choice between formulations of ADL composite measure

Just as the high proportion of patients who have a favorable outcome by the “improvement in 
1 ADL” formulation provides support for the adoption of a composite functional change 
outcome, it also suggests that the 1-point improvement formulations of the composites are 
not recommended.  While clinical improvement may be the most common outcome of home 
care, the presence of an 87% improvement calls into question whether a 1-point improvement 
represents a substantive change.  This very high improvement rate (compared to a very low 
decline rate) raises the possibility of some degree of bias in measurement, with agencies 
either underestimating the baseline or overestimating the final score in some cases.   

We suspect that declines, when recorded, might convey more clinical meaning than 
improvements.  This intuition might be supported by the finding that decline is correlated 
with hospital utilization (i.e., that contracts with higher rates of decline have higher rates of 
hospital utilization) whereas improvement alone is not.      

The “improvement but no decline” measures incorporate the decline measures and might be 
preferable to using decline by itself.  This measure is also patient-centered, reflecting home 
care patients’ desire to improve rather than simply demonstrate lack of decline. 
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The continuous ADL score performed reasonably well but its drawbacks are that it is less 
intuitive to patients, and it would seem to be more susceptible to gaming if it were adopted, 
since a decline in one measure could be made up for with an improvement in another.  

III. Application of ADL composite measure to MA contract-level performance

We have identified a small amount of contract-level variation in home care outcomes.  A 
substantial part of this variation is attributable to regional variation:  MA patients tend to 
have home care outcomes that are similar to those of other Medicare patients in the same 
region.  The amount of contract-level variation is, as might be expected, much smaller than 
the variation that is found between home care agencies, which are more directly responsible 
for home care outcomes.     

We find that when a within-home-care-agency analysis is performed, there is a very small 
tendency for MA patients to have poorer composite functional outcomes than fee-for-service 
patients.  The magnitude of this difference is small, and it is possible that it represents 
differences in patient characteristics unaccounted for in the risk adjustment.  In the Measure 
#2 work, we did not find that individual home health outcomes were consistently better or 
worse for MA patients as compared to FFS patients within agencies. 

The magnitude of differences in outcomes across MA contracts is small.  However, 
preliminary analyses suggest that there are substantial differences in utilization across MA 
contracts and between MA and fee-for-service beneficiaries.  A fruitful line of inquiry 
regarding home health care might be to investigate the differences in home health care 
utilization across MA contracts and to compare such differences across regions to fee-for-
service beneficiaries. 

If CMS deems the between-MA contract variation in home care outcomes to be sufficient to 
warrant going forward with contract-level home care measures, either for purposes of 
internal feedback to MA contracts, or for use as publicly reported accountability measures, 
we recommend an audit (e.g., chart review) of individual high and low performing contracts 
to better understand the mechanism of this variation.  

IV. Application of ADL composite measure to agency-level performance

Although the focus of this effort was on developing a novel measure of ADL outcome to 
measure MA contract and SNP-level performance, the composite ADL outcome could also 
be considered for use in summarizing agency-level performance, e.g., on Home Health 
Compare. 

V. Next steps 

General approaches for next steps to evaluation of home health at the MA contract or SNP 
level are detailed in the Measure 2 report.  These include internal feedback of measure results 
to MA contracts and SNPs, and/or using these measures for public reporting/accountability. 
In addition, we recommend that changes in MA contract and SNP performance on these 
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measures over time be evaluated to determine the stability of contract and SNP performance 
from one year to the next.  We recommend that any attempts to adopt these new measures 
include discussion with a multi-stakeholder expert panel to ensure that the potential impacts 
of measure adoption are understood in advance of actual implementation. 
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Table 1a ‐ Beneficiary‐ level statistics ‐‐ Medicare Advantage 

Measure

#   

beneficiaries 

eligible for 

measure

Proportion  

eligible for 

measure, among 

those discharged 

from home care

Proportion with 

outcome*

Proportion 

with favorable 

outcome, 

among those 

eligible for 

measure*

1 point improvement in 1 ADLs 380,927 0.93 0.87 0.87

1 point improvement in 2 ADLs 363,630 0.89 0.78 0.78

1 point improvement in 3 ADLs 338,845 0.83 0.72 0.72

2 point improvement in 1 ADLs 346,914 0.84 0.64 0.64

2 point improvement in 2 ADLs 288,221 0.70 0.47 0.47

2 point improvement in 3 ADLs 210,164 0.51 0.36 0.36

1 point decline in 1 ADLs 396,362 0.97 0.15 0.85

1 point decline in 2 ADLs 396,362 0.97 0.06 0.94

1 point decline in 3 ADLs 396,362 0.97 0.03 0.97

2 point decline in 1 ADLs 396,362 0.97 0.04 0.96

2 point decline in 2 ADLs 396,362 0.97 0.01 0.99

2 point decline in 3 ADLs 396,362 0.97 0.00 1.00

Improvement in 1 ADL, no decline 380,927 0.93 0.77 0.77

Improvement in 2 ADLs, no decline 363,630 0.89 0.71 0.71

Improvement in 3 ADLs, no decline 338,845 0.83 0.67 0.67

Net change in ADL disability 396,362 0.97 ‐1.32 ‐1.32

Number of MA beneficiaries receiving home care 521,142

Number of MA beneficiaries discharged from 
home care 410,707

Note that ADL outcomes are only scored on beneficiaries discharged from home care

*among those eligible for measure. ADL net improvement given as change in score rather than proportion

# beneficiaries eligible for measure, Proportion eligible among those receiving home care, Proportion with favorable 
outcome
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Table 1b ‐‐ Beneficiary‐ level statistics ‐‐ CSNPs 

# beneficiaries eligible for measure, Proportion eligible among those receiving home care, Proportion with favorable outcome

Measure

#   

beneficiaries 

eligible for 

measure

Proportion  eligible 

for measure, among 

those discharged 

from home care

Proportion with 

outcome*

Proportion of 

beneficiaries 

with favorable 

outcome, 

among those 

eligible for 

measure*

1 point improvement in 2 ADLs 10,458 0.87 0.76 0.76

1 point improvement in 3 ADLs 9,750 0.81 0.69 0.69

Improvement in 1 ADL, no decline 10,888 0.90 0.74 0.74

Improvement in 2 ADLs, no decline 10,458 0.87 0.68 0.68

Improvement in 3 ADLs, no decline 9,750 0.81 0.63 0.63

Net change in ADL disability 11,292 0.94 ‐1.31 ‐1.31

# of C‐SNP beneficiaries receiving home care 15,989

# of C‐SNP beneficiaries discharged from home care 12,068

Note that ADL outcomes are only scored on beneficiaries discharged from home care

*among those eligible for measure. ADL net improvement given as change in score rather than proportion
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Table 1c ‐‐ Beneficiary‐ level statistics ‐‐ DSNPs 

# beneficiaries eligible for measure, Proportion eligible among those receiving home care, Proportion with favorable outcome

Measure

#   

beneficiaries 

eligible for 

measure

Proportion  eligible 

for measure, among 

those discharged 

from home care

Proportion with 

outcome*

Proportion of 

beneficiaries 

with favorable 

outcome, 

among those 

eligible for 

measure*

1 point improvement in 1 ADLs 39,523 0.91 0.83 0.83

1 point improvement in 2 ADLs 37,381 0.86 0.73 0.73

1 point improvement in 3 ADLs 34,713 0.80 0.66 0.66

2 point improvement in 1 ADLs 34,447 0.79 0.57 0.57

2 point improvement in 2 ADLs 27,706 0.64 0.40 0.40

2 point improvement in 3 ADLs 20,499 0.47 0.32 0.32

1 point decline in 1 ADLs 41,697 0.96 0.18 0.82

1 point decline in 2 ADLs 41,697 0.96 0.08 0.92

Improvement in 1 ADL, no decline 39,523 0.91 0.70 0.70

Improvement in 2 ADLs, no decline 37,381 0.86 0.64 0.64

Improvement in 3 ADLs, no decline 34,713 0.80 0.59 0.59

Net change in ADL disability 41,697 0.96 ‐1.14 ‐1.14

# of DSNP beneficiaries receiving home care 57,652

# of DSNP beneficiaries discharged from home care 43,508

*among those eligible for measure. ADL net improvement given as change in score rather than proportion

Note that ADL outcomes are only scored on beneficiaries discharged from home care

51



Table 1d ‐‐‐ Beneficiary‐ level statistics ‐‐ All Medicare (MA + fee‐for‐service). 

# beneficiaries eligible for  measure, Proportion eligible among those receiving home care, Proportion with favorable outcome

Measure

#   

beneficiaries 

eligible for 

measure 

Proportion  

eligible for 

measure, among 

those discharged 

from home care

Proportion with 

outcome*

Proportion of 

beneficiaries 

with favorable 

outcome**

1 point improvement in 2 ADLs 2,202,398 0.90 0.79 0.79

1 point improvement in 3 ADLs 2,077,156 0.85 0.73 0.73

2 point improvement in 1 ADLs 2,096,591 0.86 0.63 0.63

2 point improvement in 2 ADLs 1,760,071 0.72 0.46 0.46

2 point improvement in 3 ADLs 1,295,513 0.53 0.36 0.36

1 point decline in 1 ADLs 2,359,198 0.97 0.15 0.85

1 point decline in 2 ADLs 2,359,198 0.97 0.06 0.94

1 point decline in 3 ADLs 2,359,198 0.97 0.03 0.97

2 point decline in 1 ADLs 2,359,198 0.97 0.04 0.96

2 point decline in 2 ADLs 2,359,198 0.97 0.01 0.99

Improvement in 1 ADL, no decline 2,287,476 0.94 0.77 0.77

Improvement in 2 ADLs, no decline 2,202,398 0.90 0.71 0.71

Improvement in 3 ADLs, no decline 2,077,156 0.85 0.67 0.67

Net change in ADL disability 2,359,198 0.97 ‐1.37 ‐1.37

# of Medicare beneficiaries receiving home care 3,248,471

# of Medicare beneficiaries discharged from home care 2,443,130

Note that ADL outcomes are only scored on beneficiaries discharged from home care

*among those eligible for measure. ADL net improvement given as change in score rather than proportion

52



Table 2a
Group‐ level statistics ‐‐ MA contracts

# eligible, adjusted outcomes, Proportion whose performance can be distinguished from average

N Proportion

Median

25th 
percentile

75th 
percentile

# better 
than 

average

# worse 
than 

average

Proportion 
different 

from average

Residual 
fixed 
effects 
variance

Variance ICC

1 point improvement in 1 ADLs 505 0.971 0.874 0.857 0.887 57 40 0.192 3.290 0.107 0.031

1 point improvement in 2 ADLs 502 0.965 0.787 0.765 0.805 58 43 0.201 3.290 0.095 0.028

1 point improvement in 3 ADLs 493 0.948 0.724 0.701 0.747 67 50 0.237 3.290 0.097 0.029

2 point improvement in 1 ADLs 494 0.950 0.647 0.617 0.669 70 51 0.245 3.290 0.077 0.023

2 point improvement in 2 ADLs 484 0.931 0.470 0.44 0.495 62 46 0.223 3.290 0.071 0.021

2 point improvement in 3 ADLs 458 0.881 0.367 0.34 0.394 58 37 0.207 3.290 0.078 0.023

1 point decline in 1 ADLs 508 0.977 0.144 0.127 0.167 73 60 0.262 3.290 0.115 0.034

1 point decline in 2 ADLs 508 0.977 0.057 0.048 0.069 50 49 0.195 3.290 0.156 0.045

1 point decline in 3 ADLs 508 0.977 0.031 0.026 0.037 35 32 0.132 3.290 0.151 0.044

2 point decline in 1 ADLs 508 0.977 0.037 0.033 0.042 15 22 0.073 3.290 0.092 0.027

Improvement in 1 ADL, no decline 505 0.971 0.771 0.742 0.792 83 58 0.279 3.290 0.093 0.027

Improvement in 2 ADLs, no decline 502 0.965 0.712 0.683 0.738 74 53 0.253 3.290 0.092 0.027

Improvement in 3 ADLs, no decline 493 0.948 0.669 0.639 0.698 74 52 0.256 3.290 0.096 0.028

Net change in ADL disability 508 0.977 ‐1.328 ‐1.401 ‐1.254 105 83 0.370 1.004 0.017 0.016

Total # of MA contracts with 20 or more 
beneficiaries receiving home care 520

MA contracts ‐‐adjusted outcomes

MA contracts with performance 
better or worse than average 

performance

MA Contracts:  >= 20 eligible 
beneficiaries for measure

Variance components

Measure
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Table 2b
Group‐ level statistics ‐‐ CSNPs
# eligible, adjusted outcomes, Proportion whose performance can be distinguished from average

N Proportion Median
25th 

percentile

75th 
percentile

# better 
than 

average

# worse 
than 

average

Proportion 
different 

from average

Residual 
fixed 
effects 
Variance

Variance 
of 

random 
intercept

ICC

1 point improvement in 2 ADLs 51 0.88 0.759 0.75 0.772 1 1 0.04 3.29 0.04 0.01

1 point improvement in 3 ADLs 47 0.81 0.696 0.681 0.71 1 1 0.04 3.29 0.05 0.02

Improvement in 1 ADL, no decline 51 0.88 0.739 0.725 0.755 1 2 0.06 3.29 0.06 0.02

Improvement in 2 ADLs, no decline 51 0.88 0.677 0.664 0.69 0 1 0.02 3.29 0.04 0.01

Improvement in 3 ADLs, no decline 47 0.81 0.635 0.614 0.649 1 1 0.04 3.29 0.04 0.01

Net change in ADL disability 51 0.88 ‐1.30915 ‐1.356361 ‐1.26222 2 1 0.06 1.17 0.01 0.01

Total # of MA contracts with 20 or more 
D‐SNP beneficiaries receiving home care

58

Variance components

Measure

C‐SNPs:   #  of contracts with >= 20 
eligible beneficiaries for measure

CSNPs‐‐adjusted outcomes
CSNPs with performance better or 
worse than average performance
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Table 2c
Group‐ level statistics ‐‐  DSNPs
# eligible, adjusted outcomes, Proportion whose performance can be distinguished from average

N Proportion Median
25th 

percentile

75th 
percentile

# better 
than 

average

# worse 
than 

average

Proportion 
different 

from average

Residual 
fixed 
effects 
Variance

Variance 
of 

random 
intercept

ICC

1 point improvement in 1 ADLs 173 0.935 0.832 0.815 0.843 6 9 0.09 3.290 0.079 0.024

1 point improvement in 2 ADLs 168 0.908 0.728 0.706 0.747 10 7 0.1 3.290 0.067 0.020

1 point improvement in 3 ADLs 163 0.881 0.658 0.63 0.681 10 11 0.13 3.290 0.079 0.023

2 point improvement in 1 ADLs 165 0.892 0.574 0.534 0.599 17 11 0.17 3.290 0.080 0.024

2 point improvement in 2 ADLs 150 0.811 0.402 0.37 0.431 11 10 0.14 3.290 0.088 0.026

2 point improvement in 3 ADLs 133 0.719 0.31 0.286 0.348 10 6 0.12 3.290 0.099 0.029

1 point decline in 1 ADLs 176 0.951 0.177 0.156 0.209 17 10 0.15 3.290 0.131 0.038

1 point decline in 2 ADLs 176 0.951 0.074 0.063 0.092 11 8 0.11 3.290 0.190 0.055

Improvement in 1 ADL, no decline 173 0.935 0.703 0.672 0.729 14 12 0.15 3.290 0.083 0.025

Improvement in 2 ADLs, no decline 168 0.908 0.639 0.607 0.664 13 11 0.14 3.290 0.079 0.024

Improvement in 3 ADLs, no decline 163 0.881 0.593 0.553 0.618 15 12 0.17 3.290 0.093 0.027

Net change in ADL disability 176 0.951 ‐1.144 ‐1.212 ‐1.048 28 29 0.32 1.110 0.022 0.019

Total # of MA contracts with 20 or more 
D‐SNP beneficiaries receiving home care 185

DSNPs‐‐adjusted outcomes
DSNPs with performance better or 
worse than average performance

Variance components
D‐SNPs:   #  of contracts with >= 20 
eligible beneficiaries for measure

Measure
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Table 2d
Group‐ level statistics ‐‐   Home care agencies

# eligible, adjusted outcomes, Proportion whose performance can be distinguished from average

N Proportion Median
25th 

percentile

75th 
percentile

# better 
than 

average

# worse 
than 

average

Proportion 
eligible 
different 
from 

average

Residual 
fixed 
effects 
Variance

Variance 
of 

random 
intercept

ICC

1 point improvement in 2 ADLs 8,099 0.903 0.802 0.734 0.848 2,139 1,414 0.44 3.29 0.500 0.132

1 point improvement in 3 ADLs 7,981 0.890 0.741 0.662 0.795 2,161 1,474 0.46 3.29 0.510 0.134

2 point improvement in 1 ADLs 7,890 0.880 0.644 0.565 0.702 2,105 1,345 0.44 3.29 0.342 0.094

2 point improvement in 2 ADLs 7,449 0.831 0.468 0.395 0.536 1,816 1,217 0.41 3.29 0.348 0.096

2 point improvement in 3 ADLs 6,775 0.755 0.367 0.299 0.436 1,470 1,035 0.37 3.29 0.357 0.098

1 point decline in 1 ADLs 8,260 0.921 0.152 0.095 0.218 2,084 1,924 0.49 3.29 0.625 0.160

1 point decline in 2 ADLs 8,260 0.921 0.058 0.034 0.093 1,593 1,313 0.35 3.29 0.736 0.183

1 point decline in 3 ADLs 8,260 0.921 0.03 0.019 0.048 1,086 785 0.23 3.29 0.689 0.173

2 point decline in 1 ADLs 8,260 0.921 0.035 0.024 0.051 916 695 0.2 3.29 0.516 0.136

2 point decline in 2 ADLs 8,260 0.921 0.009 0.008 0.013 244 170 0.05 3.29 0.518 0.136

Improvement in 1 ADL, no decline 8,180 0.912 0.775 0.699 0.836 2,281 1,709 0.49 3.29 0.459 0.122

Improvement in 2 ADLs, no decline 8,099 0.903 0.724 0.641 0.788 2,302 1,628 0.49 3.29 0.468 0.125

Improvement in 3 ADLs, no decline 7,981 0.890 0.681 0.595 0.75 2,272 1,593 0.48 3.29 0.481 0.127

Net change in ADL disability 8,260 0.921 ‐1.38687 ‐1.575 ‐1.166 2,987 2,737 0.69 1.04 0.117 0.101

Total # of home health agencies with 20 
or more beneficiaries receiving home care

8,969

Agencies ‐‐ Proportion Favorable 
outcomes

Agencies with performance 
better or worse than average

Variance components

Measure

Agencies ‐‐ # with >= 20 eligible 
beneficiaries for measure
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Table 3 ‐‐ Contract‐level variation after adjusting for Hospital Referral Region (cross classified model)

Group‐ level statistics ‐‐ MA contracts

# eligible, adjusted outcomes, Proportion whose performance can be distinguished from average

Residual fixed 
effects 
variance

Variance ICC

Residual 
fixed 
effects 
variance

Variance  ICC Variance ICC

# better 
than 

average

# worse 
than 

average

Proportion 
different 
from 

average

1 point improvement in 1 ADLs 3.290 0.107 0.031 3.290 0.050 0.015 0.061 0.018 27 30 0.111

1 point improvement in 2 ADLs 3.290 0.095 0.028 3.290 0.046 0.014 0.051 0.015 33 32 0.126

1 point improvement in 3 ADLs 3.290 0.097 0.029 3.290 0.047 0.014 0.049 0.015 36 35 0.138

2 point improvement in 1 ADLs 3.290 0.077 0.023 3.290 0.035 0.010 0.037 0.011 31 30 0.118

2 point improvement in 2 ADLs 3.290 0.071 0.021 3.290 0.033 0.010 0.037 0.011 31 22 0.103

2 point improvement in 3 ADLs 3.290 0.078 0.023 3.290 0.034 0.010 0.048 0.014 30 17 0.091

1 point decline in 1 ADLs 3.290 0.115 0.034 3.290 0.041 0.012 0.091 0.027 27 23 0.097

1 point decline in 2 ADLs 3.290 0.156 0.045 3.290 0.057 0.017 0.119 0.035 19 11 0.058

1 point decline in 3 ADLs 3.290 0.151 0.044 3.290 0.065 0.019 0.121 0.035 18 6 0.047

2 point decline in 1 ADLs 3.290 0.092 0.027 3.290 0.043 0.013 0.085 0.025 13 4 0.033

Improvement in 1 ADL, no decline 3.290 0.093 0.027 3.290 0.041 0.012 0.062 0.018 32 32 0.124

Improvement in 2 ADLs, no decline 3.290 0.092 0.027 3.290 0.043 0.013 0.051 0.015 32 32 0.124

Improvement in 3 ADLs, no decline 3.290 0.096 0.028 3.290 0.045 0.014 0.049 0.015 38 31 0.134

ADL net improvement 1.004 0.017 0.016 0.982 0.007 0.007 0.011 0.011 35 41 0.148

Measure

MA contracts with performance 

Single random intercept
Cross classified model:  Random intercepts for 

MA contract and HRR

MA Contract MA Contract Hospital Referral 
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Table 4 ‐‐ Aggregate MA vs. FFS performance after adjusting for (A) home care agency, and (B) hospital referral region.   

Coefficient for MA 
indicator

Exponentiated 
(Odds ratio)*

p‐value
Coefficient 
for MA 
indicator

Exponentiated 
(Odds ratio)*

p‐value

1 point improvement in 1 ADLs ‐0.06 0.95 <.0001 ‐0.05 0.95 0.00

1 point improvement in 2 ADLs ‐0.05 0.95 <.0001 ‐0.05 0.95 0.00

1 point improvement in 3 ADLs ‐0.05 0.95 <.0001 ‐0.05 0.95 0.00

2 point improvement in 1 ADLs ‐0.03 0.97 <.0001 ‐0.02 0.98 0.07

2 point improvement in 2 ADLs ‐0.03 0.98  <.0001 ‐0.03 0.97 0.00

2 point improvement in 3 ADLs ‐0.032 0.97 <.0001 ‐0.04 0.96 0.00

1 point decline in 1 ADLs 0.03 1.03  <.0001 0.017 1.02 0.206

1 point decline in 2 ADLs 0.02 1.02 0.07 0.01 1.01 0.76

1 point decline in 3 ADLs 0.01 1.01 0.35 0.01 1.01 0.67

Improvement in 1 ADL, no decline ‐0.05 0.95  <.0001 ‐0.04 0.96 0.00

Improvement in 2 ADLs, no decline ‐0.05 0.95  <.0001 ‐0.04 0.96 0.00

Improvement in 3 ADLs, no decline ‐0.05 0.95  <.0001 ‐0.04 0.96 0.00

Net change in ADL disability** 0.02 N/A <.0001 0.03 1.03  <.0001

Figures in red represent better performance for FFS (at alpha=.05 significance level)
*Odds ratio can be interpreted as the relative odds of the outcome in question for an MA vs. FFS patient after adjusting for
home care agency (A) or Hospital referral region (B)

**  In the case of the "Net change in ADL disability"  outcome, the coefficient represents the absolute excess disability for MA 
vs FSS patients, after adjusting for home care agency or hospital referral region

A. Adjusted for home care agency B.  Adjusted for hospital referral region

Measure
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Table 5A.    Rank correlation between ADL composite measures and each of the Home Health Compare measures

(at the contract level)

Measure

Hospital 
utilization Bed transfer

Improve 
Pain

Improve 
Dyspnea

Improve 
Ambulation

Improve 
oral meds

Improve 
bathing

1 point improvement in 1 ADLs ‐0.02 0.64 0.38 0.56 0.57 0.50 0.60

1 point improvement in 2 ADLs ‐0.09 0.70 0.40 0.52 0.69 0.55 0.70

1 point improvement in 3 ADLs ‐0.09 0.70 0.42 0.48 0.73 0.53 0.71

2 point improvement in 1 ADLs 0.00 0.65 0.35 0.45 0.67 0.62 0.66

2 point improvement in 2 ADLs ‐0.02 0.65 0.37 0.43 0.71 0.61 0.67

2 point improvement in 3 ADLs 0.01 0.61 0.37 0.36 0.71 0.58 0.62

1 point decline in 1 ADLs 0.27 ‐0.32 ‐0.21 0.09 ‐0.35 0.03 ‐0.23
1 point decline in 2 ADLs 0.30 ‐0.28 ‐0.12 0.05 ‐0.26 0.09 ‐0.15
1 point decline in 3 ADLs 0.26 ‐0.26 ‐0.14 0.07 ‐0.21 0.03 ‐0.13

2 point decline in 1 ADLs 0.23 ‐0.21 ‐0.14 0.00 ‐0.29 0.00 ‐0.19

Improvement in 1 ADL, no decline ‐0.17 0.59 0.33 0.36 0.60 0.26 0.53

Improvement in 2 ADLs, no decline ‐0.17 0.65 0.35 0.38 0.69 0.37 0.62

Improvement in 3 ADLs, no decline ‐0.14 0.67 0.39 0.39 0.73 0.40 0.64

Net change in ADL disability 0.09 ‐0.72 ‐0.40 0.42 ‐0.76 ‐0.56 ‐0.70

Cells represent Spearman rank correlation coefficients
Correlation coefficients significant at p<.05 are given in green

Note that four measures given in the last four rows are the only ones that have significant correlations to 
all Home Health Compare outcome measures tested
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Table 5B.  Correlation of Home Health Compare measures at contract level with each other (see Measure #2)

Improved bed 
transfer

Improved pain
Improved 
dyspnea

Improved 
ambulation

Improved oral 
meds

Improved 
bathing

Hospital 
utilization

Improved bed transfer 1

Improved pain 0.3187 1

Improved dyspnea 0.5524 0.4533 1

Improved ambulation 0.5816 0.4758 0.3414 1

Improved oral meds 0.4315 0.407 0.4163 0.5338 1

Improved bathing 0.5369 0.4032 0.441 0.6589 0.6197 1

Hospital utilization* ‐0.1163 0.0334 ‐0.0865 0.0119 0.0361 ‐0.1361 1

Correlation coefficients significant at p<.05 are given in green

*Note that hospital utilization is an adverse outcome; a negative correlation with other measures is therefore expected
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Appendix A -- ADL measures and scoring criteria  

ADL: Grooming  0  Able to groom self, unaided, with or without use of assistive devices 
1  Grooming utensils must be placed within reach 
2  Someone must assist the patient to groom self 
3  Patient depends entirely upon someone else 

ADL: Ability to dress upper body 0  Able to obtain, put on, and remove clothing 
1  Able to dress upper body without assistance 
2  Someone must help patient 
3  Patient depends entirely on someone else 

ADL: Ability to dress lower body 0  Able to obtain, put on and remove clothing 
1  Able to dress lower body without assistance 
2  Someone must help the patient 
3  Patient depends entirely on someone else 

ADL: Bathing 0  Able to bathe self in shower or tub independently 
1  With the use of devices, is able to bathe 
2  Able to bathe with the assistance of a person 
3  Participates in bathing in shower or tub 
4  Unable to use the shower or tub, but able to assist 
5  Unable to effectively participate in bathing, totally bathed by another person 

ADL: Toilet transferring 0  Able to get to and from the toilet independently 
1  When reminded assisted or supervised 
2  Unable to get to and from toilet; can use bedside commode 
3  Unable to get to from the toilet or bedside commode; can use a bedpan 
4  Is totally dependent for toileting 
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ADL: Toilet hygiene 0 Able to manage toileting hygiene and clothing management without  assistance 
1 Able to manage toileting hygiene and clothing management without assistance if 

supplies/implements are laid out for the patient 
2 Someone must help the patient to maintain toileting hygiene and/or adjust clothing 
3 Patient depends entirely upon another person to maintain toileting hygiene 

ADL: Transferring 0  Able to independently transfer 
1  Transfers with minimal human assistance 
2  Unable to transfer self but is able to bear weight 
3  Unable to transfer self and is unable to bear weight 
4  Bedfast, unable to transfer but is able to turn 
5  Bedfast, unable to transfer and is unable to turn 

ADL: Ambulation/Locomotion 0  Able to independently walk 
1  Requires use of a device 
2  Able to walk only with the supervision 
3  Chairfast, unable to ambulate but can use wheelchair 
4  Chairfast, unable to ambulate and or use wheelchair 
5  Bedfast 

ADL: Feeding or eating 0  Able to independently feed self 
1  Able to feed self but requires help in setup 
2  Unable to feed self and requires human assistance 
3  Able to take in nutrients orally and tube fed 
4  Unable to take in nutrients orally; tube fed 
5  Unable to take in nutrients orally or by tube feeding 

Maximum disability 36 
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Appendix B 

Figures 

Figure 1:  Distribution of functional change composite measures across MA contracts, for all 
MA beneficiaries 

Each graph shows a different formulation of the functional change composite measure.  Scores 
represent the adjusted averages for MA beneficiaries enrolled in each contract of interest.  
Contracts are ranked from lowest (numerical) score to highest numerical score.  Note that for the 
“improvement measures”, higher scores are better.  For the “decline measures” and for the “net 
change in disability” measure, lower scores are better.  The red line represents the point estimate 
for each contract’s score.  The dashed line represents the grand mean for all beneficiaries in the 
population of interest.  The vertical bars represent the 95% confidence interval for each 
contract’s score, and are blue if the confidence interval does not cross the grand mean (i.e., if the 
contract’s performance is statistically distinguishable from average), and grey otherwise. 
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Figure 1.1 - Outcome: 1 point improvement in 1 ADLs 
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Figure 1.2 - Outcome: 1 point improvement in 2 ADLs 
Contract
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Figure 1.3 - Outcome: 1 point improvement in 3 ADLs 
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Figure 1.7 - Outcome: 1 point decline in 1 ADLs 
Contract

0
.2

.4
.6

.8
1

C
on

tra
ct

 s
co

re
 (a

dj
. m

ea
n 

pr
ed

ic
tio

n)

0 100 200 300 400 500
Group rank by point estimate

Proportion significant at p<.05: 0.19.  Blue: 50 positive outliers, 49 negative outliers.

Figure 1.8 - Outcome: 1 point decline in 2 ADLs 
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Figure 1.9 - Outcome: 1 point decline in 3 ADLs 
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Figure 1.10 - Outcome: 2 point decline in 1 ADLs 
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Figure 1.11 - Outcome: 2 point decline in 2 ADLs 
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Figure 1.12 - Outcome: 2 point decline in 3 ADLs 
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Figure 1.13 - Outcome: Improvement in 1 ADL, no decline 
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Figure 1.14 - Outcome: Improvement in 2 ADLs, no decline 
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Figure 1.15 - Outcome: Improvement in 3 ADLs, no decline 
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Figure 1.16 - Outcome: Net change in ADL disability 
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Figure 2:  Distribution of functional change composite measures for contracts with C-SNPs 

Each graph shows a different formulation of the functional change composite measure.  Scores 
represent the adjusted averages for C-SNP beneficiaries enrolled in each contract of interest.  
Contracts are ranked from lowest (numerical) score to highest numerical score.  Note that for the 
“improvement measures”, higher scores are better.  For the “decline measures” and for the “net 
change in disability” measure, lower scores are better.  The red line represents the point estimate 
for each contract’s score.  The dashed line represents the grand mean for all beneficiaries in the 
population of interest.  The vertical bars represent the 95% confidence interval for each 
contract’s score, and are blue if the confidence interval does not cross the grand mean (i.e., if the 
contract’s performance is statistically distinguishable from average), and grey otherwise. 
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Figure 2.1 - Outcome: 1 point improvement in 2 ADLs 
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Figure 2.2 - Outcome: 1 point improvement in 3 ADLs 
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Figure 2.3 - Outcome: Improvement in 1 ADL, no decline 
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Figure 2.5 - Outcome: Improvement in 3 ADLs, no decline 
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Figure 3:  Distribution of functional change composite measures for contracts with D-SNPs 

Each graph shows a different formulation of the functional change composite measure.  
Contracts are ranked from lowest (numerical) score to highest numerical score.  Scores represent 
the adjusted averages for D-SNP beneficiaries enrolled in each contract of interest.  Note that for 
the “improvement measures”, higher scores are better.  For the “decline measures” and for the 
“net change in disability” measure, lower scores are better.  The red line represents the point 
estimate for each contract’s score.  The dashed line represents the grand mean for all 
beneficiaries in the population of interest.   The vertical bars represent the 95% confidence 
interval for each contract’s score, and are blue if the confidence interval does not cross the grand 
mean (i.e., if the contract’s performance is statistically distinguishable from average), and grey 
otherwise. 
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Figure 3.5 - Outcome: 2 point improvement in 2 ADLs 
D−SNPs

0
.2

.4
.6

.8
1

C
on

tra
ct

 s
co

re
 (a

dj
. m

ea
n 

pr
ed

ic
tio

n)

0 50 100 150
Group rank by point estimate

Proportion significant at p<.05: 0.12.  Blue: 10 positive outliers, 6 negative outliers.

Figure 3.6 - Outcome: 2 point improvement in 3 ADLs 
D−SNPs



0
.2

.4
.6

.8
1

C
on

tra
ct

 s
co

re
 (a

dj
. m

ea
n 

pr
ed

ic
tio

n)

0 50 100 150 200
Group rank by point estimate

Proportion significant at p<.05: 0.15.  Blue: 17 positive outliers, 10 negative outliers.

Figure 3.7 - Outcome: 1 point decline in 1 ADLs 
D−SNPs

0
.2

.4
.6

.8
1

C
on

tra
ct

 s
co

re
 (a

dj
. m

ea
n 

pr
ed

ic
tio

n)

0 50 100 150 200
Group rank by point estimate

Proportion significant at p<.05: 0.11.  Blue: 11 positive outliers, 8 negative outliers.

Figure 3.8 - Outcome: 1 point decline in 2 ADLs 
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Figure 4:  Distribution of functional change composite measures across home health agencies, 
for all Medicare beneficiaries (MA + FFS) 

Each graph shows a different formulation of the functional change composite measure.  Scores 
represent the adjusted averages among for all Medicare-certified agencies.  Agencies are ranked 
from lowest (numerical) score to highest numerical score. Note that for the “improvement 
measures”, higher scores are better.  For the “decline measures” and for the “net change in 
disability” measure, lower scores are better.  The red line represents the point estimate for each 
agency’s score.  The dashed line represents the grand mean for all beneficiaries in the population 
of interest.  The vertical bars represent the 95% confidence interval for each agency’s score, and 
are blue if the confidence interval does not cross the grand mean (i.e., if the agency’s 
performance is statistically distinguishable from average), and grey otherwise. 
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Abstract 

Importance:  Home health care accounts for 5% of fee-for-service (FFS) Medicare spending nationally.  

Substantial regional variation in use may reflect over-use in some areas.  If true, less variation might be 

expected among Medicare Advantage (MA) beneficiaries if MA organizations limit unnecessary care, 

such as by requiring pre-authorization or co-pays.      

Objective:  To compare national and regional home care use and outcomes of care among FFS versus 

MA beneficiaries. 

Design, Setting, Participants:  We used the 100% Outcomes and Assessment Information Set (OASIS) file 

to identify all home care episodes starting in 2010 and completed by 2011, and merged records with the 

100% Medicare denominator file to determine region-specific rates of use, stratified by FFS versus MA.  

OASIS variables were used to adjust for patient characteristics. 

Exposure:  Hospital referral region and Medicare payer type. 

Main Outcome Measure(s):  Patient-level:  Whether a beneficiary used any home care; total home care 

duration in days for patients receiving care; seven clinical outcomes that the Centers for Medicare and 

Medicaid Services publicly report on the Home Health Compare website.  Region-level:  Standardized 

FFS-specific and MA-specific regional rates of use and average duration, after adjusting for patient 

characteristics. 

Results:  We identified 5,432,156 home care episodes among 36,710,712 FFS and 11,683,676 MA 

beneficiaries.  Utilization rates and average duration for FFS and MA patients were 7.5% and 54.5 days, 

and 4.4% and 42.1 days, respectively.  Regional trends in home care utilization among FFS beneficiaries 

were paralleled by MA beneficiaries, although MA utilization was lower:   Across regions, for each 
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absolute percentage point that the FFS standardized utilization rate changes, MA utilization changes by 

an average of 0.43 points [95% CI 0.34-0.51].  For each day that a region’s FFS average home care 

duration changes, MA duration changes by an average of 0.66 days [95% CI 0.61-0.70] (Figure 3).  There 

was no consistent relationship between utilization and clinical outcomes.     

Conclusions:     MA beneficiaries use less home care than their FFS counterparts, but regional variation 

for MA and FFS parallel each other.   Thus, MA organizations successfully limit care, but cannot 

overcome regional forces driving variation in home care use. 
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Introduction 

Home health care is a benefit available to homebound Medicare beneficiaries who require 

intermittent skilled nursing or therapy services due to illness or injury.  Spending on home care for 

Medicare fee-for-service (FFS) beneficiaries has fluctuated dramatically in the past; such fluctuation has 

been closely tied to changes in payment policies.1 For example, spending quadrupled to $17 billion in 

the 5-year period ending in 1997, and was then cut in half when cost-based reimbursement was 

replaced with an interim payment system that substantially limited agency profitability.  More recently, 

profit margins have again been reported to be high, and spending has been on the upswing: Annual 

spending doubled to $18.4 billion in 2011, and now accounts for 5% of all spending for FFS 

beneficiaries.2  Substantial regional variation has been well-documented, and it has been suggested that 

some home care use in the highest-use regions may be excessive.2,3  

In 1997, an Office of Inspector General report on home care use among Medicare health 

maintenance organizations (HMOs), the forerunner of today’s Medicare Advantage (MA) plans, found 

that per-beneficiary spending on home care by HMOs was, on average, only about one-quarter that of 

FFS, and that a typical HMO patient received only 19% as many visits as a FFS patient during an episode 

of care.4  Moreover, the report implied that, in general, HMO patients were receiving adequate home 

care services.  Around the time of the report’s release, Congress passed the home health provisions of 

the Balanced Budget Act of 1997, which laid the groundwork for the prospective payment system, by 

which FFS providers are reimbursed today.1 

In its most recent report to Congress, the Medicare Payment Advisory Commission (MedPAC) 

noted that “the broad program standards and fragmented nature of the FFS program do not encourage 

effective targeting of the [home health care] benefit … and provide opportunities for fraud, waste, and 

abuse.”  While the report does not mention the MA program, which now covers more than one quarter 
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of all Medicare beneficiaries, MA offers a natural comparator to FFS (as its forerunner did in the 1997 

report).  MA organizations, paid on a capitated basis, have a direct financial incentive to limit 

unnecessary home care.  They might also have an incentive to limit necessary care, but to the extent 

home care substitutes for more expensive inpatient or skilled nursing facility care,5 the latter incentive 

may be moderated.   

If MedPAC’s assessment is correct, then MA beneficiaries might be expected to use less home 

care, on average, than their FFS counterparts.  Moreover, if most regional variation in home care use 

among FFS beneficiaries does not reflect differences in legitimate need, and if MA organizations can 

successfully avoid providing unnecessary care, then region-specific rates of home care for MA and for 

FFS might be expected to be unrelated to one another.  This study tests these hypotheses.  We compare 

home care utilization, baseline functional status, and clinical outcomes, by MA and FFS across regions, 

with the goal of better understanding the forces that drive regional variation and the extent to which 

MA organizations, paid on a capitated basis, have been able to mitigate those forces. 
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Methods 

Study design and population 

We identified all home health care episodes among Medicare beneficiaries that started in 2010 

and ended in 2010 or 2011.  We compared regional utilization by FFS and MA enrollees according to two 

measures:  (1) Whether or not any home care was begun in 2010, and (2) The duration of home care for 

those who used it.  We also evaluated baseline functional status and clinical outcomes for those using 

home care.  This study was approved by RAND’s Human Subjects Protection Committee. 

Data sources 

The Centers for Medicare and Medicaid Services (CMS) requires that all patients receiving care 

from a CMS-certified home health agency receive periodic clinical assessments using the Outcomes 

Assessment and Information Set (OASIS) instrument.  Using the 100% OASIS file, we grouped 

assessments according to CMS specifications.6  OASIS episodes represent a complete cycle of care that 

ends only when a patient is hospitalized, dies, or is discharged to the community.  An OASIS episode may 

encompass one or more 60 day billing episodes as defined by the prospective payment system.7    

Home care utilization rates, payer type (MA vs. FFS), beneficiary zip code, date of birth, and sex, 

were determined by merging OASIS records to the 100% denominator file and aggregating the records 

at the beneficiary level.  Details of this merge are provided in the online supplement (eMethods).  

Hospital referral region (HRR) was determined by merging the beneficiary’s zip-code with a publically-

available crosswalk file.8  HRR was chosen as the geographic unit of interest because it partitions the 

country into (306) mutually exclusive regional health care markets, which were felt to be the best 

available approximation for regions serviced by home care agencies.  Hierarchical condition category 
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(HCC) scores, for use as risk adjustors, were obtained by merging records with a year-specific file.  HCC 

scores are calculated by CMS for both MA and FFS patients and represent the ratio of a patient’s 

expected cost to that of an average beneficiary.9    

Primary analyses: Proportion of population with “any use” and duration of home care 

The analysis was performed in two steps:  First, we fit beneficiary-level generalized linear mixed 

models (logit link for “any use” and Poisson link for “duration”) to evaluate utilization as a function of 

beneficiary-level characteristics, regional random effects, and an indicator for MA vs. FFS enrollment.   

We then estimated region-specific standardized outcomes for MA and FFS by aggregating recycled 

predictions by hospital referral region.10  We show these region-level data graphically to illustrate the 

distribution of home care utilization for MA and for FFS across regions, and we use linear regression to 

describe and quantify within-region MA vs. FFS relationships.  See e-Methods for further details.     

Secondary analyses: Baseline functional status and clinical outcomes 

If differences in home care utilization do not relate to differences in medical condition, then 

high-use groups (regions, or FFS vs. MA in aggregate) might have less baseline disability than their 

lower-use counterparts.  We compared patients’ baseline functional status (functional status at entry to 

home care) between MA and FFS and as a function of regional utilization rate, according to three activity 

of daily living (ADL) measures (walking, bed transferring, and bathing) used by CMS for public 

reporting.11    

Although published literature commonly describes home health as a form of post-acute care, a 

substantial and increasing proportion of home care episodes are not preceded by hospitalization.2  We 

therefore evaluated the relationship between regional utilization rates and the proportion of home care 
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episodes that are provided outside the post-acute context.  Similarly, we evaluated the proportion of 

home care episodes occurring after surgical procedures. 

Finally, we compared clinical outcomes for MA and FFS patients, using the seven outcomes 

defined by CMS for public reporting (improvement in the three ADL measures; acute care 

hospitalizations; and improvement in pain, dyspnea, and management of oral medications).6  Outcomes 

are dichotomous and, except for “acute care hospitalizations,” are defined by comparing a patient’s 

condition at the start and end of home care.  Per CMS specifications, outcomes are adjusted for baseline 

functional status and other clinical characteristics, but not for home care duration.  End of home care 

clinical assessments are only made when patients are discharged back to the community after home 

care; patients for whom home care ends in hospitalization are therefore not included in any outcome 

other than “hospital utilization.” 

Results 

We identified 5,432,156 complete home care episodes.  Of beneficiaries with U.S. zip codes, 

36,710,712 were FFS and 11,683,676 were MA; 4,048,032 and 692,709 episodes matched FFS and MA 

denominator records, respectively. The mean number of OASIS episodes per beneficiary receiving home 

care was 1.45 for FFS and 1.34 for MA.  Baseline characteristics and their distribution across the 306 

hospital referral regions are summarized in Tables 1A and 1B. 

Among FFS and MA beneficiaries, 7.5% and 4.4% had at least one episode of home care, 

respectively (relative difference, 70.4% more care for FFS).   Mean episode duration for those receiving 

home care was 54.5 days for FFS and 42.1 days for MA (relative difference, 29.5% more days for FFS).  

Figure 1 illustrates the patient-level distributions of home care duration.  For both FFS and MA 

beneficiaries, there are large clusters of home care durations at multiples of 60 days, and to a lesser 
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extent, multiples of 7 days, suggesting an influence of the FFS prospective payment system (which does 

not directly apply to MA) on home care episode duration for both FFS and MA enrollees.   E-Figure 1 

shows the distribution of home care duration across four types of MA plans. 

Distribution of home care use across regions 

Across hospital referral regions, the unadjusted proportion of FFS patients receiving care ranged 

from 2.0% to 21.2% (median 6.7%, inter-quartile range, 5.4%-8.6%).   For MA, this proportion ranged 

from 0.9%-10.0% (median 4.5%, inter-quartile range 3.3%-5.6%).     

The average home care duration (regional, unadjusted) among FFS beneficiaries ranged from a 

mean of 25.2 days to 123.4 days (median 44.9, interquartile range 32.4-55.5).  For MA, regional averages 

ranged from 19.4 - 117.2 (median 39.9, inter-quartile range 33.2-50.6). 

Patient-level regression results are detailed in e-table 1.  After adjusting for region and other 

covariates, MA patients were less likely to use home care, and durations were shorter for those who did.  

Home care utilization and duration were each associated with older age (beyond 74) and higher HCC 

scores.  Analyses performed using unadjusted rates or omitting HCC scores produced similar results.  

The region-by-region relationship between rates of home care use by FFS and MA patients (after 

adjustment for patient-level characteristics) is illustrated in figure 2.  Regional trends in home care 

utilization among FFS beneficiaries were paralleled by MA beneficiaries, although MA utilization was 

lower:  Comparing regions to one another, for each absolute percentage point that a given region’s FFS 

standardized utilization rate changes, MA utilization changes by an average of 0.43 points [95% CI 0.34-

0.51].  For each day that a region’s FFS average home care duration changes, MA duration changes by an 

average of 0.66 days [95% CI 0.61-0.70] (Figure 3).   

 Care setting: Post-acute versus community 
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For both MA and FFS, higher utilization regions are associated with relatively more care that is 

not “post-acute” (Figure 4). 

Baseline functional status and clinical outcomes of home care 

MA patients are slightly less disabled at baseline than FFS.  Higher regional utilization was 

associated with slightly less baseline disability according to the walking and bathing ADL measures, but 

there was no significant difference with regard to transferring (e-Table2).    Outcome differences 

between MA and FFS were small in magnitude and inconsistent (e-Table 3).   
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Discussion 

We have shown that FFS beneficiaries use substantially more home care than MA, both in terms 

of the proportion who receive care, and the duration of home care among users.  This is true after 

adjusting for age, for disease burden, and for regional differences in overall home care rates.   We find 

that for both MA and FFS, home care in high use-regions is less likely to be post-acute (i.e., preceded by 

a hospitalization).   Despite these disparities, we find little variation in baseline functional status or 

clinical home care outcomes across regions or between MA and FFS. 

We have also shown that regional variation in home care use among MA parallels that of FFS, 

but that the degree of variation is considerably smaller for MA.  Disparities between the amount of 

home care that FFS and MA patients receive are greatest in regions that are outliers in terms of FFS use.  

In most cases, this phenomenon reflects the fact that high-use FFS regions are also high-use MA regions, 

but to a lesser degree for MA.  There are striking exceptions: For example, in Miami, FL, 21.0% of FFS 

beneficiaries received home care, but only 2.0% of MA beneficiaries did.   

Since within any given region, MA and FFS beneficiaries are exposed to the same home health 

agency market, the same hospitals, and the same regional culture, it is not surprising that regional 

variation by MA and by FFS track one another.  To the extent that these regional forces relate to the 

health care market and not to factors that relate to the need for home care (e.g., regional differences in 

family support), this tracking shows that an MA organization’s ability to restrict use, despite its clear 

financial incentive to do so, is not unlimited.  At the same time, the finding that utilization measured 

within regions is consistently lower for MA demonstrates that the capitation/care management 

mechanism can moderate use.  MA organizations might exert restrictions directly (e.g., through 

preauthorization) or less directly, such as by imposing an administrative time cost to the referring 

provider or by limiting agency profit margins for certain conditions.  In contrast, eligibility for FFS 
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patients is broad, and the prospective payment system is designed to provide uniform profit margins 

across the spectrum of patients receiving home care.2  The reason for substantial overall regional 

variation in demand, regardless of payer, remains unexplained.   

The number and capacity of home health agencies vary considerably across regions, and it is not 

clear whether this variation in supply is a reflection of varying demand or a cause of it.5   In considering 

the possibility of “supply-driven demand,” it should be noted that the agency’s roles in influencing home 

care use are different for the two measures we have defined.  For fee-for-service patients, agencies 

have a direct financial incentive to increase both utilization and duration of care:  There are marginal 

profits both for recruiting new patients and, within certain parameters, for providing additional days of 

care7.  But while agencies might play a role in determining the duration of care, their influence on 

utilization rates—on beneficiaries who are not yet their patients—might be less direct.    

While MA plans have flexibility in structuring financial arrangements with home care agencies, 

MA episode durations have spikes at 60-day intervals, suggesting that as a practical matter, many MA 

plans use the FFS prospective payment system schedule (which pays according to 60 day episodes), 

presumably to limit administrative overhead.   

The finding that high regional home care utilization is strongly associated with lower rates of 

post-acute utilization is consistent with previous work which has demonstrated that recent growth in 

home care spending has been for care outside the post-acute setting.2  An important implication of this 

finding is that reforms which bundle payment for post-acute care together with payment for the 

associated hospitalization might have less of an effect on home care utilization than some have 

suggested.12   
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If high utilization is not driven by medical necessity, then baseline disability might be expected 

to have an inverse correlation to utilization.   We find such associations to be minor and inconsistent.  

One potential explanation is that high use regions are not actually over-using home care.  While it seems 

unlikely that population differences unaccounted for by risk adjustment explain the most extreme 

regional outliers, it is unclear what the “right amount” of home care is and there may be a pool of 

patients in lower use regions who would benefit from home care but are not receiving it.   

It is also possible that baseline functional status is a poor determinant of the need for home 

care, or that there are regional differences in the way functional status is measured.  Functional status 

assessment is measured by home care agencies, and agency reimbursement is based partly on these 

scores.3  Thus agencies may have an incentive to under-estimate baseline functional status, and it is 

possible that this bias is increased in more competitive (and higher use) markets.   

Because (with the exception of hospital utilization) the outcomes we evaluate here are 

measured as a change from this potentially biased baseline, and because they are extensively risk 

adjusted, they must be interpreted with caution.  Notably, outcomes are not adjusted for the duration 

of a home care episode, so it is of interest that they are not worse for MA patients, who receive 

substantially fewer days of care.   This finding is concordant with previous studies which generally found 

little correlation between home care utilization and outcome.13  

Although MA provides a natural comparator to FFS with regard to the study of regional 

variation, little has been published on this topic. With individual claims unavailable, there are few 

accurate windows into the care of MA patients.  The OASIS survey, which is mandated for all home care 

episodes, provides a rare opportunity to comprehensively compare utilization of a particular service 

nationwide.  To our knowledge, this is the first study to demonstrate a systematic difference between 

the use of a service by FFS and MA patients across regions.   A recent study evaluating cardiovascular 
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procedures in a similar manner came to a different conclusion than ours:  While regional rates of some 

cardiovascular procedures were found to be correlated, a systematic pattern of FFS/MA disparity was 

not identified.14  While it is possible that associations are different for cardiovascular procedures than 

they are for home care, it is also possible that the focus on only a subset of MA patients in 36 of 306 

hospital referral regions masked a pattern that would have been apparent if the whole nation had been 

studied.    

The Medicare Payment Advisory Commission has reported to congress that the FFS system does 

not provide for an efficient provision of home health care.  Our study provides a counter-example of 

care under an alternative reimbursement structure.  The GAO cites the lack of standards for what 

constitutes appropriate and necessary care as one of the challenges to curbing excess.  While we do not 

offer such a standard, we suggest that the type of within-region, between-payer comparison performed 

here can help to better-define a reasonable range of use, and to identify high-use and low-use regional 

outliers (for both FFS and MA).  This methodology may be more widely applicable using MA encounter 

data, which are now being collected15. The methodology might also be extended to evaluate differences 

between individual MA plans. Just as the 1997 Medicare HMO report appears to have informed 

payment reform at that time, FFS and MA provide a natural counterpoint to each other that may enrich 

our understanding of the care provided to each group. 
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Figures 

Figure 1 

Figure 1. Patient-level distributions of home care duration, for FFS and MA.  Episodes that lasted 190 

days or less (95% of all episodes) are shown. Each data point represents one home care episode and a 

unique beneficiary. For both FFS and MA, clustering around the 60, 120, and 180 day marks are 

apparent, although this is somewhat more pronounced in the FFS group. Clustering at 7 day increments 

is also apparent for both. 
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Figure 2. 

Figure 2. Utilization rates for MA vs. FFS beneficiaries, by region. The solid red line represents the OLS 

regression, omitting the four highest use regions. The slope of 0.43 [95% CI 0.34-0.51] means that on 

average, for every percentage point that a region’s standardized FFS utilization rate increases, the MA 

rate for the same region increases by approximately half as much.  The dashed red line has a slope of 1. 

If FFS and MA rates within were similar within regions, then data points would be clustered along this 

line.  If all data points are included, then the OLS slope would be 0.35 [95% CI 0.23-0.47], R-squared 

0.26. 
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Figure 3 

Figure 3. Average duration of home care use (days/ episode), by region, FFS versus MA. The solid red 

line represents the ordinary least squares regression line, fit to the 306 hospital referral region data 

points. The slope is 0.66 [95% 0.61-0.69], meaning that for each day that a region’s standardized FFS 

duration increases, duration for MA patients in the same region increases by an average of two-thirds of 

a day. 
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Figure 4 

Figure 4. Proportion of episodes that occur outside the post-acute setting (i.e., do not follow a 

hospitalization), versus unadjusted utilization rates (proportion of beneficiaries in the same region who 

have one or more home care episodes). Results are shown separately by payer type. 
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Table 1 

Table 1A.  Patient characteristics -- beneficiary-level 

Population:  All beneficiaries Fee-for-service Medicare Advantage 

N (total beneficiaries) 36,710,712 11,683,676 
Age (mean, s.d.) 70.2 13.1 71.9 10.3 

HCC Score (mean, s.d.) 1.048 0.959 1.087 0.949 
Proportion receiving home care 0.075 0.044 

Population: Patients receiving home care 
N (beneficiaries receiving home care) 2,779,048 512,747 

# OASIS episodes/ home care recipient 1.45 1.36 
Home care episode duration (mean, s.d.) 54.5 71.2 42.1 56.8 

Proportion post-acute 0.676 0.744 
Proportion post-surgical 0.348 0.377 
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Table 1B.  Patient characteristics, distribution of regional means 

Fee-for-service Medicare Advantage 

Beneficiaries per region 
Median region, 25th percentile, 75th percentile 83,091 48,645 148,677 20,164 8,776 43,434 

Range (lowest regional enrollment - highest  enrollment) 18,856 759,513 418 452,317 

Age 
Regional means:   Median, 25th percentile, 75th percentile 70.1 69.3 70.9 71.6 70.2 72.8 

Range (smallest regional mean, largest  mean) 66.1 73.8 66.3 75.8 

HCC score 
Regional means:   Median, 25th percentile, 75th percentile 1.081 1.037 1.131 1.086 1.017 1.143 

Range (smallest regional mean, largest  mean) 0.866 1.382 0.785 1.395 

Proportion post-acute 
Regional means:   Median, 25th percentile, 75th percentile 0.716 0.650 0.764 0.747 0.686 0.786 

Range (smallest regional mean, largest  mean) 0.269 0.863 0.361 0.905 

Proportion postoperative (mean) 
Regional means:   Median, 25th percentile, 75th percentile 0.370 0.329 0.411 0.382 0.344 0.427 

Range (smallest regional mean, largest  mean) 0.141 0.565 0.206 0.857 
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Online Appendix 

eMethods 

Merge between OASIS records and 100% denominator file 

Our version of the denominator file was a snapshot of all patients alive and enrolled in Medicare as of 

December 1, 2010.  Monthly indicators for MA vs. FFS enrollment in the preceding months were available, as was 

the contract and plan benefit package identifier for MA enrollees as of 12/1/2010.  Since the denominator file did 

not include patients who died prior to December 1, we merged unmatched clinical records with 2009 denominator 

records which had been updated with the 2010 dates of death at the time of its creation.  For those records, the 

Medicare plan enrollment as of 12/1/2009 was assumed to be the correct plan information at the time of 2010 home 

care.   This method was chosen so as to ensure that beneficiaries in their last year of life were not under-represented.   

Since our denominator included all beneficiaries alive and enrolled as of 12/1/2010 plus those who died earlier in 

the year, the total number of beneficiaries was slightly larger than the actual number of beneficiaries enrolled in 

Medicare at any one time during the calendar year. 

Statistical models 

A.  Beneficiary-level random effects models for utilization 

Generalized linear mixed models used a logit link for the “any use” outcome and a Poisson link for the 

“duration” outcome.   We modeled each outcome as a function of a dummy variable for membership in MA, random 

effects for hospital referral region (a random intercept and a random coefficient for the MA dummy variable), age 

(in 10-year increments, as per CMS risk adjustment algorithms) and HCC scores.     For patients receiving care, we 

also included indicators for post-acute and post-surgical care, and the interaction between them.   

The covariance between the random coefficient and the random intercept was directly estimated and relates 

to our principal study hypothesis, since it describes the linear relationship (on a log-odds or Poisson scale) between 

the MA-FFS difference a given region and overall use in the same region.   Since the regional-standardized approach 
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quantifies this relationship in a more intuitive way, we present generalized linear mixed model results in eTable1 but 

do not emphasize them. 

Because HCC scores have previously been reported to differ between MA and FFS patients1, we also tested 

models without HCC scores.    In the case of the utilization outcome, we applied the model to the entire population 

of Medicare beneficiaries (approximately 48 million observations); for length of stay we used the smaller population 

of patients who received home care (approximately 3.3 million observations), and considered only the first complete 

home care episode for each beneficiary.    

B. Calculation of regional standardized outcomes 

We used beneficiary-level predictions from the random effects models to construct standardized regional 

outcomes that were adjusted for beneficiary-level characteristics:2    

Region mean outcomeadjusted =
Region mean predicted
Region meanexpected

∗ Grand Meanobserved 

(Where "Region mean" is the prediction of the full model, and "Region meanexpected" is the prediction 

with the random intercept (best linear unbiased predictor) set to zero). 

To obtain regional standardized outcomes separately for MA and FFS beneficiaries, we used recycled 

predictions for the MA/FFS indicator3.  For example, to determine a region’s standardized outcome for MA patients, 

we used “expected” and “predicted” values after setting the MA indicator to 1 for the entire population. 
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C. MA vs. FFS within-region comparison 

Using the standardized regional outcomes (proportion with “any use” and duration), we fit a linear 

regression with regional MA outcome as the dependent variable and regional FFS use as the predictor.   We used 

robust standard errors.    

D. Secondary analyses:  Baseline function and clinical outcomes 

We modeled baseline functional status (walking, bathing, transferring) among patients receiving home care as a 

function of regional utilization rate, using a linear mixed model that included an MA vs. FFS indicator, age, HCC 

scores, indicators for post-acute and post-surgical care, and random intercept for HRR.   

We evaluated the effect of MA vs. FFS on 7 clinical outcomes by fitting a series of generalized linear mixed 

models (logit link, random coefficient and intercept) that included an extensive set of OASIS-based patient-level 

risk adjustors defined by CMS for public reporting as well as indicators for post-acute and post-surgical care.4     

Software 

Data management and analyses were performed using SAS 9.2 and Stata 13.0.    Random effects models 

were run using Proc Glimmix (SAS 9.2).    
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eFigure 1 

eFigure 1. Patient-level distribution of home care duration for MA patients, by type of Medicare 

Advantage Plan.  Plan types are aggregated into four categories:  Private fee-for-service, Health 

Maintenance Organizations, Preferred Provider Organizations, and Other (e.g. 1876 Cost, 1833 Cost, 

Chronic Care National PACE).  The distributions of home care duration (including the degree of 60, 120, 

and 180 day clustering) appear to be qualitatively similar across these four types. 
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eTable 1 

Regresssion results.   Random slope/intercept generalized mixed models. 
Home care utilization 

(N=36,741,205) 
Duration of home care episode 

(10,745,214) 

Coefficient* s.e. 
Exponentiated 

(OR) 
Coefficient** s.e. Exponentiated 

(% diff/100) 

Intercept -3.094 0.022 N/A 4.107 0.018 N/A 
MA vs. FFS -0.426 0.023 0.653 -0.094 0.007 -0.089 
HCC score (per standard deviation) 0.440 0.000 1.553 0.026 0.000 0.026 

Age < 65      (reference 65-74) 0.082 0.002 1.086 0.108 0.002 0.114 
Age 75-84 0.639 0.002 1.895 0.034 0.002 0.035 
Age >=85  1.100 0.002 3.005 0.060 0.002 0.062 
Post-acute home-care  N/A N/A N/A -0.299 0.002 -0.258 
Post-operative home care N/A N/A N/A -0.244 0.003 -0.217 
Post-operative X post-acute interaction N/A N/A N/A -0.005 0.004 -0.005 

Variance HRR 0.376 0.015 N/A 0.314 0.013 N/A 
Variance MA 0.387 0.016 N/A 0.114 0.006 N/A 
Residual Variance 3.290 N/A N/A 70.354 0.055 N/A 
Correlation (HRR, MA) -0.307 N/A N/A -0.219 N/A N/A 

* link: logit, distribution: binomial ** link: log, distribution: poisson 

eTable 1.  Regression results for random slope/intercept Logit models (any home care use) and Poisson models (home care duration).    For the 
Poisson model, (1-exp(coefficient)) can be interpreted as the average percent change for a unit change in the coefficient in an "average region".  
For the logistic models, the exponentiated coefficients can be interpreted in terms of the relative odds of receiving home care  for such a 
beneficiary. 
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eTable 2 

Comparison of ADL scores at the start of home care.   Linear mixed model, random intercept only 
Walking Bathing Transferring 

Unadjusted patient-level means Mean s.d. Mean s.d. Mean s.d. 
FFS 2.135 1.200 2.877 1.505 1.120 0.864 
MA 2.101 1.227 2.847 1.551 1.076 0.879 

Fixed effects Coef. s.e. Coef. s.e. Coef. s.e. 
Intercept 2.09 0.03 2.71 0.05 0.93 0.03 

MA vs. FFS -0.06 0.00 -0.05 0.00 -0.05 0.00 
(Utilization)x100* -0.022 0.004 -0.027 0.006 0.008 0.00 

Post-acute home-care 0.02 0.00 0.31 0.00 -0.02 0.00 
Post-operative home care 0.06 0.00 0.20 0.00 0.01 0.00 

HCC score (per standard deviation) 0.10 0.00 0.08 0.00 0.06 0.00 
Age < 65 -0.03 0.00 -0.11 0.00 0.01 0.00 

(Age 65-74, reference) 
Age 75-84 0.14 0.00 0.14 0.00 0.07 0.00 
Age >= 85 0.39 0.00 0.39 0.00 0.20 0.00 

Random effects 
Variance HRR 0.16 0.01 0.27 0.01 0.14 0.01 

Variance residual 1.36 0.00 2.14 0.00 0.70 0.00 
ICC 0.11 0.11 0.16 
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eTable 2.  Unadjusted mean baseline scores are given for each of 3 ADLs for MA and for FFS.   Note that each of the ADLs is on given a 0-5 scale, 
with 5 being the highest level of disability. Regression is for baseline score as dependent variable; coefficients can be interpreted as the change 
in baseline score per unit change in the characteristic (e.g. MA patients in an average group have an average walking score that is .051 points 
below FFS patients).   Since linear mixed models are used here, fixed coefficients can be interpreted as the average marginal change in the 
baseline score for a unit change in the variable of interest, holding other variables constant 

*Utilization is multiplied by 100, such that the coefficient represents the change in ADL score per 1% absolute change in utilization
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eTable 3 

Unadjusted means
FFS
MA

Fixed effects coef. s.e. coef. s.e. coef. s.e. coef. s.e. coef. s.e. coef. s.e. coef. s.e.
Intercept -0.123 0.023 -0.309 0.018 -0.518 0.024 -0.605 0.020 0.055 0.026 -0.960 0.018 -1.802 0.018

MA vs. FFS 0.015 0.005 -0.068 0.005 0.009 0.005 -0.011 0.005 -0.026 0.005 0.033 0.006 -0.114 0.004
Post-acute home-care * 0.199 0.005 0.199 0.004 0.293 0.008 0.211 0.005 0.264 0.007 0.270 0.005 -0.087 0.006

Post-operative home care 0.288 0.004 0.060 0.004 0.230 0.004 0.366 0.004 0.280 0.005 0.359 0.004 0.229 0.004

(Coefficients on CMS covariates  omitted)

Random effects (intercept)
Variance HRR 0.211 0.009 0.204 0.009 0.303 0.013 0.174 0.007 0.217 0.009 0.205 0.009 0.234 0.010

ICC 0.060 0.058 0.003 0.084 0.050 0.002 0.062 0.059 0.003 0.066

Note:  exponentiated fixed cluster coefficients can be interpreted as within-cluster odds ratios.

0.657 0.225
% postive/100 % postive/100

* Hospital utilizationis an unfavorable outcome.  Therefore, the negative coefficient for MA implies a better result.

0.635
0.633

0.561
0.559

0.480
0.481 0.651 0.194

0.551
0.560

% postive/100

Improve pain

0.674
0.661

Improved bathing Hospital Utilization*

Clinical outcomes of home care as function of MA versus FFS.  Adjusted for patient-level covariates and hospital 
referral region (random intercept-only model).  

Coefficients are on the log-odds scale.  

% postive/100 % postive/100 % postive/100 % postive/100

Improve 
dyspnea

Improved 
ambulation

Improved oral 
meds

Improved bed 
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