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PREFACE 

A dissertation in the Department of Community Health takes the form of three publishable papers 

(Chapters 1 through 3).  This document was re-formatted to comply with the Graduate School requirements 

at Brown University. 

Findings from the study described in Chapter 1 have been published in the Fall, 2008 issue of the 

Home Health Care Services Quarterly. Preliminary results from Chapter 2 were selected for a poster 

presentation at the AcademyHealth Annual Meeting,. June 2008.   
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ABSTRACT 

Little recent research exists identifying home health agency (HHA) organizational 

characteristics that influence home health quality. This study evaluates the impact of 

HHA profit orientation on quality, measured as patient risk for hospitalization within 60 

days of agency admission. Our sample (n=1304), from the National Home and Hospice 

Care Survey, comprised non-institutionalized patients, 18 and older, including all payer 

types, discharged from free-standing HHA. Our most deconfounded estimate, derived by 

propensity score adjusted, weighted polytomous logistic regression, yielded a for-profit 

hospitalization odds ratio of 1.31 but with a large confidence interval including unity. 

Results do not support our hypothesis of higher hospitalization risk for for-profit HHA 

patients.  

Key Words: Home health, home health care agencies, ownership, hospitalization, quality 

INTRODUCTION 

Home health agencies (HHAs) are an increasingly important provider of skilled and 

post-acute care services in the United States. The number of HHAs reported by the 

Medicare Payment Advisory Commission increased 17% from 6,888 in 2002 to 8,082 in 

20051 and personal health care expenditures for home health have also increased, from 

$12.6 billion to $40 billion between 1990 and 2003, or from 2.0% to 2.8% of total 

personal health expenditures2. While increased utilization and availability of home health 

care are consistent with federal and state policy directions emphasizing provision of 

health care in the least restrictive setting possible, including rebalancing the focus of 
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long-term care from institutional to non-institutional settings, the annual rate of hospital 

admissions for HHA patients remains high, at 28%1. 

Hospitalization rates have been used as indicators of health care quality in other 

settings including nursing homes3. Hospitalization increases risks for adverse health 

outcomes, adds to system costs, and is distressing, particularly for older patients4.  

Though some hospitalizations are necessary and may be a sign of good quality care, prior 

research suggests quality HHA care can reduce hospitalization5. Recognizing this, CMS 

reports acute care hospitalization as a quality indicator on Medicare’s Home Health 

Compare website. This indicator has been targeted for a nation-wide home health care 

quality improvement campaign6. 

Little recent research exists identifying HHA organizational characteristics that 

influence home health quality7. Studies of other health sectors have found profit status is 

a salient characteristic, with for-profits generally faring more poorly on patient care 

quality measures8-10.  We grounded the current study in organizational theory, focusing 

on differences in organizational goals, as represented by agency profit orientation, and 

hypothesized for-profit HHAs would provide poorer quality care, measured here as 

hospitalizations occurring within 60 days of admission to agency care.  This study adds to 

the literature by using competing risk methods to evaluate risk for hospitalization, given 

the possibility of multiple types of adverse outcomes (hospitalization, death, and 

admission to nursing home or other type of institution). This analysis also explicitly 

seeks, using propensity score estimation, to control for confounding that may have been 

introduced by differential sorting of patients into for-profit and not-for-profit HHA care. 

Estimates from this analysis are based on a nationally representative sample of home 
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health agency patients, which includes patients with all payer types (i.e., Medicare, 

Medicaid, out-of-pocket, and private insurance). 

Profit Orientation and Quality 

While the association between profit status and quality has been extensively reviewed 

in other health care sectors, the literature looking at this relationship among HHAs is 

lacking11-14.  Resource dependency theory explains organizational and managerial 

behavior as a response to environmental uncertainty, where organizations position 

themselves to better acquire and maintain supplies of resources15, 16. Organizational 

behavior is therefore influenced by the priorities of key resource suppliers17: for-profits 

maximize profit to meet the interests of share-holders18; not-for-profits must satisfy 

mandates, including provision of unprofitable services and charity care, imposed from 

community and government interests, in exchange for their tax status19, 20. One would 

then expect differences in the behavior of for-profit and not-for-profit health care entities, 

with possible implications for health care quality. Given this logic, for-profits are 

generally perceived to be more efficient, or better able to provide a set of services at a 

minimum cost, than not-for-profits8. Of concern, however, is when pursuit of profits 

might come at the cost of quality patient care. In the case of for-profit HHAs, agencies 

might increase patient volume while reducing visits per episode and visit lengths to 

increase revenue, putting patients at risk for poorer quality care. When reimbursement is 

fixed and few penalties exist for hospitalization, agencies may also have an incentive to 

discharge costly patients to inpatient settings and may discourage service contracts with 

high-need patients.  
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In 2000, 49% of all Medicare certified HHA (freestanding and facility-based) were 

proprietary21, serving approximately 34% of all Medicare Home Health beneficiaries22. 

Studies comparing for-profit and not-for-profit HHAs have focused on process measures, 

costs, and changes in agency behavior in response to policy changes, particularly the 

implementation of home health prospective payment (PPS), which potentially created 

incentives for HHAs to reduce services. Studies of HHA behavior prior to full HHA PPS 

implementation found for-profit agencies had more visits per case13, 16, 23, higher costs 

and revenues13, 16 and used more contract and part-time staff13, 23. Following PPS 

implementation, for-profit agencies had proportionately larger reductions in median 

length of service24. They also reduced visits per patient more strongly than not-for-

profits25. Additionally, more for-profits left the home health market1.  

METHODS 

Data and Sample 

This analysis used the 2000 National Home and Hospice Care Survey (NHHCS), the 

most recent wave available of the nationally representative survey conducted by the 

National Center for Health Statistics. Details regarding the design of the NHHCS are 

available elsewhere26. The current study used the discharge patient file (n= 6,273) 

focusing on the 3,946 records for patients receiving home health or home care services. 

Discharges are weighted to represent all discharges occurring from October 1999 through 

September 200026.  

The final analysis file contained data for discharges of non-institutionalized 

individuals eighteen years old and older, excluding those with any pregnancy related 
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diagnosis4 and those individuals referred to agency care by a nursing home or hospice 

agency. We included only those individuals with a length of service no longer than two 

years27 to minimize the risk of confounding by changes in policy, and clinical or 

administrative practice.  

Because the NHHCS does not distinguish patients who are receiving home health 

care from those receiving only home care, we focused only on individuals receiving care 

from agencies certified as a HHA by Medicare or Medicaid. Individuals receiving care 

from government HHAs were also excluded because government HHAs are likely 

organizationally different than for-profit and not-for-profit agencies and the category was 

too small too assess separately14. The final study sample comprised 1304 individuals, 

representing a population of 2,196,515 home health patients.  

Outcomes 

Conceptually the proposed study seeks to quantify occurrences of poor quality HHA 

care, measured here as hospitalization occurring within 60 days of admission to agency 

care, controlling for individual patient risk factors. Over 80% of home health care 

discharges in the NHHCS occur within 60 days of admission27, an interval corresponding 

to a Medicare home health reimbursement ‘episode’. A polytomous outcome was used to 

account for competing risks for death and discharge to alternate inpatient settings. 

Discharge reasons were categorized as follows: 1. hospitalization, 2. death, 3. admission 

to nursing home or other inpatient facility, 4. neutral or positive discharge or censored 

(referent outcome). Discharge status was evaluated for individuals with a length of 

service equaling 60 days or less. The referent outcome comprises individuals with 

potentially positive discharge dispositions including recovered, or stabilized; or neutral 
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discharge dispositions including family resuming care. Individuals with no transfer or 

discharge within 60 days were censored and, likewise, included in the referent outcome. 

While hospitalization, death and discharge to another inpatient facility should have 

relatively little measurement error, we did not differentiate positive from neutral 

outcomes due to the potential for misclassification.   

Exposure 

For the current study, profit orientation was operationalized as a dichotomous 

variable: for-profit and not-for-profit based on agency self-report. As mentioned earlier, 

agencies identified as state-, local-, federal- or other government were not included in the 

analysis.  

Potential Confounders  

We reviewed the literature to identify potential independent risk factors for 

hospitalization that might be confounders in the current study. Those identified include 

patient demographics: age, gender, race28, marital status29, and availability of a primary 

caregiver28, 29.  

We also considered clinical and agency characteristics. Two approaches to measuring 

the burden of patient comorbidities were used. We assigned a categorized Charlson 

comorbidity score (levels: 0, 1, 2, 3 or more), created using the original Charlson score 

index weights30, 31 based on patients’ six listed HHA admission diagnoses. For the second 

approach, variables indicate the occurrence, in any listed diagnosis, of each of four major 

comorbidities associated with home health care: congestive heart failure, chronic 

obstructive pulmonary disease, diabetes and cancer24. Functional status was characterized 

by creating counts (levels: 0, 1, 2 or more) of ADL and IADL deficiencies based on 
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NHHCS variables indicating need for assistance in six ADLs and six IADLs24. We also 

included aids used and presence of urinary catheter or colostomy at admission, and 

source of referral to home care32, 33. We constructed a summary variable combining 

primary and secondary payer source34, identifying individuals with Medicare and no 

Medicaid, those with Medicaid and no Medicare, those eligible for both, and those with 

only private sources of payment35. Agency organizational characteristics including chain 

membership, size, census region, and urban or rural location were also evaluated36.  

Statistical Analyses 

All analyses were conducted using SAS-callable SUDAAN version 9.0.0 (Research 

Triangle Institute, Research Triangle Park, NC) at the National Center for Health 

Statistic’s Research Data Center to access survey design variables and weights necessary 

for proper estimation of standard errors. Bivariate comparisons were conducted to 

evaluate the potential for confounding by individual, agency and geographic 

characteristics discussed above.  

Multivariable Analysis 

We used polytomous multiple logistic regression modelling to estimate adjusted odds 

ratios37 comparing by profit orientation, the occurrence of hospitalization, death, or 

nursing home admission within 60 days, relative to the occurrence of the neutral or 

positive discharge outcome. First, a crude analysis was conducted, then potential 

confounders evaluated in an iterative process. Each variable was introduced individually 

into the model and its impact on the estimate of the effect of profit orientation on 

hospitalization assessed. Variables changing the hospitalization estimate by more than ten 

percent were considered confounders and kept in the final model. We also ran a full 
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model including all potential confounders to evaluate the possibility of additional 

residual weak confounding by variables not selected for our final model. 

We conducted a propensity score analysis as an additional approach to address the 

potential for differential sorting of patients into profit and not-for-profit agency care, and 

the large number of hypothesized confounders relative to our sample size. Propensity 

scores allow for a ‘quasi-randomized’ experiment to identify the effect of treatment by 

creating balance between exposure groups simultaneously on several measured 

confounders38. The propensity score in this analysis is interpreted as the conditional 

probability of an individual receiving care from a for-profit agency given the individual’s 

set of observed characteristics 38.  

We generated propensity scores using a multiple logistic regression model including 

confounders identified in the initial polytomous logistic regression model above, 

additional weak confounders, and variables associated with the outcome39. Because the 

NHHCS sample design does impact estimates of the relationships among our variables of 

interest, with beta estimates changing markedly with and without weights, the propensity 

score model was developed using survey weights and design variables. Model 

discrimination, and the balance of specific confounders within strata defined by quintiles 

of the propensity score were evaluated graphically38. Propensity scores, once generated, 

were used to control for confounding by inclusion as a covariate in a polytomous logistic 

regression model. Variables used to construct the propensity score appearing unbalanced 

within propensity score strata were evaluated for residual confounding by adding each 

variable to the propensity score adjusted model. None caused additional changes to the 

measure of the effect of profit orientation on hospitalization.  
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While there was overlap at the tails of the initial propensity score model 

distribution, we found the for-profit and not-for-profit groups were skewed in opposite 

directions, increasing the potential for concealed residual confounding in the tails of the 

distributions40. We conducted an additional propensity score adjusted regression, 

restricting the analysis to only those individuals with a propensity score within ten 

percent of a comparison group member’s propensity score. Each individual in the for-

profit group was allowed only one match from the not-for-profit group. The set of 

variables used in the first propensity score model was used to create new propensity 

scores based on this restricted sample. Polytomous logistic regression estimates adjusting 

for the new propensity scores were conducted on the reduced sample using the new 

propensity score estimates and estimates of the effect of profit orientation on 

hospitalization calculated. 

RESULTS 

Sample 

The average age of the sample was 72. Sixty-five percent were women (65.4%) and 

three quarters were white. Forty-four percent were currently unmarried, divorced or 

widowed (44.1%). The average length of service was about 50 days. Within 60 days, 131 

(14.6%) were hospitalized, 37 (1.6%) died, 27 (1.4%) were admitted into a nursing home 

or other inpatient setting, and 1109 (82.3%) had a neutral or positive discharge, or 

remained in HHA care.   

Bivariate Analyses 
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Bivariate analyses did not reveal strong differences among profit and not-for-profit 

HHA patients by demographic, clinical and caregiver characteristics. However, 

differences in potential confounders are noteworthy (Table 1): payer source (Medicare-

not-Medicaid: 64.1% FP, 72.2% NFP), referral source (Hospital: 39.5% FP, 52.6% NFP). 

Patients of for-profit agencies had longer mean lengths of service (Days: 54.5 FP, 45.5 

NFP). 

Individuals in not-for-profits were less likely to have functional impairments (Needs 

assistance in any of six activities of daily living (ADLs): 49.3% FP, 39.8%NFP). 

However, not-for-profit patients had a higher burden of comorbid conditions (Charlson 

score of three or more: 8.3% FP, 16.5% NFP) (see Table 2). 

Differences in the distribution of patients by characteristics of for-profit and not-for-

profit agencies were notable (Table 3), with more individuals in for-profits receiving care 

from smaller organizations (Mean current patients: FP, 431, NFP, 709) and chain 

members (FP, 59.8%, NFP, 41.1%).  

Multivariable Analyses 

The crude estimate of the relation between profit orientation and hospitalization 

shows individuals receiving care from for-profit HHA to have lower odds of 

hospitalization within 60 days of HHA admission than not-for-profit patients (Odds Ratio 

(OR):0.51), while having twice the odds of dying within the same time period (OR: 2.62). 

After adjustment for comorbidity, agency chain membership, age and payment source 

(Table 4), the point estimate for hospitalization increased to .89, but with a wide 

confidence interval suggesting no difference between outcomes of patients receiving care 

from for-profit and not-for-profit HHA. The full model yielded an odds ratio of 1.12 for 
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hospitalization, but also could not be differentiated from an odds ratio of one, or no 

effect. Adjusting for individuals’ propensity to be admitted into the care of a for-profit 

HHA resulted in similar estimates. Propensity score adjustment based on only those 

patients who matched on propensity score within 10% resulted in higher odds of 

hospitalization for for-profit HHA patients (OR: 1.31), and the odds ratio for death 

decreased to 1.31. These estimates were based on a sample size of 700, with outcomes 

distributed as follows: 67 hospitalizations, 17 deaths, 13 NH or other inpatient 

admissions, and 603 individuals in the referent category.  

DISCUSSION  

In this study we used the nationally representative National Home and Hospice Care 

Survey, including data on home health agency discharges for patients with all payer 

types, to assess the impact of HHA profit orientation on patient risk for hospitalization 

within 60 days of admission to agency care. This study fills a gap in the literature 

considering the impact of profit status on quality, and by considering hospitalization in 

the context of competing risks for other discharge outcomes. This study also provides an 

example of propensity score modeling applied to a health services research question. 

Propensity score modeling is a useful tool given the multitude of potential confounders in 

our study, and likely differential selection into for-profit and not-for-profit agency care 

given our hypothesis of profit status’ influence on organizational behavior. Propensity 

score analysis allows simultaneous control for several measured potential confounders 

and should adjust for ‘confounding by indication.’ Although the most deconfounded 

point estimate from our analysis does show higher odds of hospitalization for for-profit 
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agency patients (OR: 1.31), the uncertainty in our estimate does not allow us to state 

that it supports our a priori hypothesis that patients receiving care from for-profit 

agencies would have higher hospitalization risk. 

Whether the results of this study are due to similar quality care provision across profit 

status is not conclusive. However, theoretical and empirical supports do exist for the 

notion that for-profit and not-for-profit HHAs may behave similarly in the current home 

health sector. A recent analysis of length of service by patients cared for by for-profit and 

not-for-profit HHA before and after HHA PPS implementation suggests that there is no 

relationship between length of service and profit orientation14. According to institutional 

theory applied to health care organizations, under conditions of high environmental 

uncertainty where availability of resources such as patient referrals or reimbursement 

may be restricted, for-profit and not-for-profit organizations may behave more alike in a 

process of isomorphism8, 14, 16, 17, 41. The history of the HHA sector has been marked by 

rapid changes and instability. Research cites early shifts in funding of not-for-profit 

agencies from charitable donations to dependency on state and federal funding, and 

growth of competition in the 1980s when restrictions on for-profit HHA Medicare 

participation were dropped, as potential factors influencing not-for-profits to become 

more similar to for-profits42, 43. The 1983 implementation of hospital PPS also had a 

major effect on the HHA market, rapidly increasing demand for HHA services as 

hospitals discharged patients ‘quicker and sicker,’ while many hospitals entered the HHA 

market as they opened or acquired their own HHAs19, 41. The implementation of the more 

explicitly structured system of HHA PPS may have also influenced for-profit and not-for-

profit HHAs to behave more similarly14.   
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We interpret the current study findings with caution though, as several non-causal 

explanations related to sample size and potential confounders must be considered. The 

small sample size relative to the number of potential confounders makes it difficult to 

draw firm conclusions. Our analysis of referral sources suggests for-profit and not-for-

profit agencies do care for different types of patients. Further, our bivariate comparisons 

of the distribution of patients among for-profits and not-for-profits did show distinct 

differences in agency characteristics, including marked regional variation, and much 

smaller patient counts for FP agencies, a finding consistent with prior analyses of the 

1996 and 1998 waves of the NHHCS24. Prior studies of the relation between profit status 

and agency processes suggest other organizational characteristics might modify the 

relationship between profit status and quality, with potential implications for home health 

care quality, but the current study sample was too small to evaluate these possible 

influences. Clarke and Estes found meaningful differences in organizational 

characteristics when looking at a subsample comprised of only generalist HHAs, defined 

as agencies providing the average number or more of different types of services19. The 

same study also found differences among non-chain for-profit and not-for-profit HHAs19. 

Schlesinger also notes the importance of context on the impact of profit orientation on 

organizational behavior 8; however, the impact of regional variation in the distribution of 

HHA as observed in our study could not be pursued further. Also, a recent Canadian 

study showed that HHA contracting with for-profit service providers had worse 

performances on Home Care Quality Indicators7. An analysis of HHAs including market 

characteristics and conducted on a larger study sample allowing for control of more 

variables would be an addition to this field of research. 
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Ideally, hospitalizations that are indicators of poorer quality care should be those 

that are preventable. Prior studies looking at care provided in other settings such as 

nursing homes3 have used the strategy of restricting the study sample to only those 

individuals with diagnoses falling in a modified set of ambulatory care sensitive 

conditions44, to potentially better isolate hospitalizations sensitive to health care delivery. 

This strategy was not used in the current study because the loss of sample size.  

Regardless, if adjustment for individual risk factors for hospitalization is sufficient, 

marginal differences in hospitalization rates should be indicative of agency care and 

relevant organizational processes, including clinical decision making and communication 

with staff and other medical care providers4, 45.   

While hospitalization may not be as sensitive to agency quality problems as other 

measures, prior studies provide evidence that quality home health care can impact 

hospitalization rates. The quasi-experimental design of two Outcome-Based Quality 

Improvement (OBQI) demonstration trials, which implemented a combination of data 

collection, outcome analysis and continuous quality improvement methods, lends strong 

support to this supposition4. HHA participating in OBQI over the 3 and 4 year trials had 

25 and 27% reductions in risk-adjusted relative rates of hospitalization, respectively, in 

contrast to the less than 1% reduction found in the national comparison sample over the 

same period4. Prior research on individuals receiving post-acute home health care, 

compared to other post-acute care settings or no care, has found patients discharged to 

HHA care have reduced readmissions5. 

Other limitations to the current study that should be mentioned are the potential for 

residual and unmeasured confounding. For patients admitted to agency care following a 
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hospital stay, transition quality, including communication between the hospital and 

agency, and appropriateness of discharge timing may have an important impact on 

hospitalization risk46 which we could not evaluate here. Other social-psychological 

factors like stress, life satisfaction, compliance with therapy associated with 

hospitalization could also not be evaluated3, 46. It is also possible that the caregiver 

variables in the NHHCS may not adequately characterize the ability of a patient’s 

caregiver to support the patient in the community. 

 In conclusion, findings from the current analysis do not support our a priori 

hypothesis that patients of for-profit HHA are at higher risk for hospitalization. Evidence 

that for-profit and not-for-profit HHAs may provide care at similar levels of quality is 

also not conclusive. However, for-profit and not-for-profit HHA dependency on Federal 

reimbursement, high levels of competition, and the institution of a highly structured 

reimbursement system may have influenced for-profits and not-for-profits to behave very 

similarly with the result that agencies are providing a similar level of care. Further 

analysis, investigating whether similarities persist when looking at subsets of HHAs by 

agency characteristics, including chain, or generalist agencies, in addition to looking at 

environmental context such as regional competition, will be an important next step. 
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 TABLES 

Table 1.1: Patient Demographic Characteristics by HHA Profit Orientation        

(%, unless otherwise noted) For-Profit Not-for-Profit 

     n = 816 488

  weighted n = 1,063,585 1,132,930

 Women 69.6 61.5

 Whitea 73.2 77.0

 Age (years): <65 25.2 23.6

  65-74 21.1 21.8

  75-84 30.0 37.5

  85+ 23.7 17.1

 Married 44.0 44.3

 Lives with: Family 63.2 61.8

 Nonfamily 3.0 6.0

 Lives Alone 33.8 32.2

 Has a caregiver 81.1 87.2

 Primary & Secondary Payer:   

  Medicare not Medicaid 64.1 72.2

  Medicaid not Medicare 8.5 6.8

  Dual Eligible 7.5 4.6

  Private Insurance/Own Income 19.9 16.5

 Referral Sourceb: Hospital 39.5 52.6

 Referral Sourceb: Physician 52.1 40.2

 Length of Service mean days (SE)  54.5 (5.8) 45.5 (4.1)

 a Includes Hispanic 
b Can have multiple referral sources 
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Table 1.2: Patient Clinical Characteristics by HHA Profit Orientation 

(%, unless otherwise noted) For-Profit Not-for-Profit 

 ADL Dependencies:   

  None 50.7 60.2 

  One Dependency 7.7 3.0 

  2 or More Dependencies 41.6 36.8 

 IADL Dependencies:   

  None 64.3 69.8 

  One Dependency 22.5 19.8 

  2 or More Dependencies 13.2 10.4 

 Charlson Comorbidity Score:   

  0 42.5 37.7 

  1 31.0 30.3 

  2 18.1 15.5 

  3+ 8.3 16.5 

 Diagnostic or surgical procedure 31.6 37.8 

 Major Comorbiditiesa:   

  Chronic Heart Failure 14.7 11.0 

  Cancer 8.6 14.6 

  COPD 14.4 9.5 

  Diabetes 19.5 25.7 

 Aids used upon HHA admission:   

  IV equipment 3.9 1.8 

  Oxygen 7.1 10.3 

 Indwelling urinary catheter 5.1 5.6 

 a Major comorbidities occurring in any of 6 listed HHA admission diagnoses 
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Table 1.3: Patient Distribution by HHA Characteristics, by HHA Profit 

Orientation  

(%, unless otherwise noted) 

Agency Characteristics For-Profit Not-for-Profit 

 Chain Member 59.8 41.1

 Metropolitan Statistical Area 87.0 88.8

 Census Region   

  Northeast 21.2 56.0

  South 45.3 24.6

  West 16.6 10.1

  Midwest 16.9 9.3

 Number Current Patients (defined by quintiles of total) 

  1-99 34.0 5.4

  100-221 22.4 19.2

  222-446 21.5 14.9

  447-918 7.6 33.2

    918 or more 14.5 27.3
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Table 1.4: Adjusted Estimates for Association Between Profit Orientation and 

Hospitalization, Death or Other Inpatient Admissiona  

 

 

 

     Crude 

Adjusted 

Logistic 

 Modelb 

Propensity 

Score 

Adjustedb,c 

Matched 

Propensity  

Score 

Adjustedb,c,d 

Odds Ratio 

(95% Confidence 

Interval) 

OR 

(95%CI) 

OR

95%CI)

OR

(95%CI)

OR 

(95%CI) 

Hospitalized  
0.51

(0.28-0.94)

0.89

(0.52-1.51)

0.97

(0.53-1.75)

1.31 

(0.60-2.86) 

Died  
2.62

(0.61-11.23)

3.24

(0.71-14.79)

2.77

(0.64-12.05)

1.31 

(0.25-6.86) 

NH or Other 

Inpatient 

Admission 

 0.79

(0.22-2.83)

0.86

(0.25-2.99)

0.82

(0.27-2.50)

0.69 

(0.16-3.07) 

a Censored/Neutral/Positive Discharge is referent outcome 

b Adjusted for: Charlson comorbidity score, chain membership, age (<65, 65-74, 
75-84, 85+), and payment source. 

c Adjusted for: gender, region, race, adl, iadl dependencies, indwelling urinary 
catheter, use of oxygen or IV upon HHA admission, lives with family, non-family 
or alone, urbanicity, size of current patient population (quintiles), and hospital 
and/or physician referral. 

d  Restricted to individuals with comparison group match with a propensity score 
within 0.1. 
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CHAPTER 2: The Impact of Home Health Agency Profit Status on Risk for 

Hospital Readmission Among Post-Acute Care Medicare Home Health 

Beneficiaries 
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ABSTRACT 

Objectives: To quantify the impact of home health agency (HHA) profit orientation on 

Medicare post-acute care patients’ risk for receiving poor quality care, measured as 

rehospitalization within 60 days of home health admission.  

Research Design and Subjects: A retrospective cohort study of 520,319 non-

institutionalized Medicare post-acute home health beneficiaries 65 years and older, 

admitted to 2,698 free-standing HHAs from October 2003 to September 2004. 

Individual-level data were obtained from the Outcome Assessment Information Set for 

patients of HHAs identified as for-profit or non-for-profit in the Medicare Healthcare 

Cost Report Information System. 

Results:  Patients of for-profit agencies were rehospitalized within 60 days of HHA 

admission slightly more often than patients of not-for-profit HHAs (For-profit (FP): 

16.7%, Not-for-profit (NFP): 15.8%). For-profit agencies cared for patients with higher 

disability scores (Score >=7- FP: 16.7%, NFP: 11.9), but patients were similar on most 

other clinical characteristics. Crude multi-level regression estimates show higher risk for 

patients of for-profit HHAs than those receiving care from not-for-profits (OR: 1.11, 95% 

CI: 1.07-1.15). However, after adjusting for measured hospitalization risk factors, we 

found no difference in 60-day rehospitalization risk (Odds Ratio (OR): 1.00, 95% 

Confidence Interval (CI): 0.97-1.03). This finding persisted after considering whether 

HHAs were located in rural or urban areas.  

Conclusions: Our findings suggest there is no difference in the quality of care provided 

to post-acute care patients by free-standing for-profit and not-for-profit HHAs. Increased 
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competition, reimbursement policy changes, and public reporting may influence 

agencies to behave similarly, resulting in similar levels of quality.  

Key Words: Home health care agencies, post-acute care, ownership, rehospitalization, 

quality
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INTRODUCTION 

Home Health and Post-Acute Care 

Home health agencies (HHAs) are increasingly important providers of post-acute 

and other skilled care in the United States. Medicare home health spending rose an 

average of 7.5% per year from 2000 and 2007, or from 8.5 to 14.1 billion, while 

Medicare spending for post-acute care (PAC) rose an average of 9% per year, from 24.7 

to 45.1 billion for the same period47. HHAs provide care for the largest segment of 

Medicare post-acute care patients (16%) after skilled nursing facilities (17%)47.  

Rehospitalization 

Concern about the rate and associated cost of rehospitalization among Medicare 

funded home health patients has grown 6, 48. The Office of the Inspector General reports 

that, from 2000 to 2004, 47% of Medicare home health beneficiaries starting a home 

health episode within 30 days of a hospital discharge are rehospitalized 49. Risk-adjusted 

agency-level rates of rehospitalization publicly reported by the Centers for Medicare and 

Medicaid Services (CMS) as a measure of HHA quality vary widely50, suggesting that 

organizational-level differences may affect the quality of care provided. The current 

retrospective cohort study quantifies the impact of HHA organizational characteristics, 

particularly agency profit orientation, on patients’ risk for receiving poor quality PAC. 

We use risk for rehospitalization within 60 days of home health admission as a global 

quality measure.  

Profit Orientation and Quality  

In this study we were interested in quantifying the impact of organizational goals, 

as represented by agency profit orientation, on quality. Resource dependency theory 
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explains organizational behavior as a response to the environment where organizations 

continually position themselves to acquire and maintain supplies of resources15, 16. 

Priorities of key resource suppliers therefore drive organizational mission17. Thus, 

whereas for-profits have pressures to return profits to share-holders and owners18, not-

for-profits must conform to community and government imposed mandates, including 

provision of unprofitable services and charity care, in exchange for tax-exempt status19. 

As a consequence, for-profit agencies may be more likely to make choices to increase 

revenue and reduce costs than not-for-profits, which, in a fixed system of reimbursement 

like the Medicare home health prospective payment system (PPS), may create incentives 

to reduce services, putting patients at risk. This may be reflected in incentive for for-

profits to discharge costly patients to inpatient settings. We hypothesized that post-acute 

patients of free-standing for-profit HHAs are at higher risk for rehospitalization within 60 

days of HHA admission than non-profit patients.  

In 2002, 49% of all Medicare certified agencies (freestanding and facility-based) 

were proprietary1. While the association between profit status and quality has been 

extensively reviewed in other health care sectors8, there is limited literature looking at 

this relationship among HHAs11, 12, 14. In general, studies of nursing home, hospital and 

kidney dialysis centers report that for-profits fare more poorly on measures of quality8.  

Research comparing for-profit and not-for-profit HHAs has focused on 

differences in process measures, costs, and changes in agency behavior in response to 

policy changes, including provisions of the Balance Budget Act, which instituted home 

health PPS under Medicare. While studies of the period prior to full home health PPS 

implementation show for profit HHAs provided more visits per case, had higher costs and 
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revenues and used more contract and part-time staff than not-for-profits13, 16, 23. By 

contrast, studies of the period after PPS implementation have yielded mixed results. 

Reports have found for-profits had larger reductions in median length of service 24, 25 and 

visits per patient 25 than not-for-profits post-PPS. Recent analyses, however, suggest that 

there is no relationship between length of service and profit orientation following 

implementation14.  

The present study adds to the literature by addressing the gap in recent research 

on the impact of profit orientation on the quality of care provided by HHAs11-13. We used 

data from a longitudinal census of patients receiving Medicare or Medicaid funded home 

health care from Medicare certified HHAs, linked with publicly available agency-level 

data. This allowed us to control for confounding at both the individual- and agency-level 

in addition to correlation due to clustering of individuals within HHAs.  

METHODS 

Data Sources 

We obtained individual-level data from the Outcome and Assessment Information 

Set (OASIS), submitted by agencies, as a condition of HHA participation in Medicare, to 

CMS on all HHA patients receiving Medicare or Medicaid funded home health care. Data 

are collected via assessments completed by a registered nurse, physical therapist, speech 

language pathologist or occupational therapist. They include patient demographics, 

history, functional, behavioral and clinical status, living arrangements, informal 

assistance, and care needs. Assessments are completed at start of care, resumption of 

home health care after an inpatient transfer lasting less than 24 hours, follow-up at 60 
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days or for changes in health status, in addition to discharge, transfer, or death. Data 

are used to adjust Medicare payments to account for differences in costs due to patients’ 

severity, functional status and service needs51, and for public reporting and other 

outcome-based quality improvement efforts. We obtained agency profit orientation from 

the Medicare Healthcare Cost Reports Information System (HCRIS). Data submitted by 

agencies to Fiscal Intermediaries as a condition of Medicare participation, are used for 

audits and to set prospective payment rates for subsequent periods52. These data have 

been used extensively to characterize health care providers53, 54.  

Sample 

The sample included all non-institutionalized Medicare post-acute home health 

beneficiaries 65 years and older admitted to a non-facility-owned HHA in the United 

States from October 2003 to September 2004. We identified post-acute patients as having 

had an acute care hospitalization within the 14 days prior to the HHA start of care 

assessment (39% of all start of care assessments). If an individual had more than one start 

of care assessment within the study period we selected one assessment at random for 

inclusion (approximately 2% of all individuals prior to applying agency-level 

restrictions). We excluded 200 agencies (serving 3% of post-acute patients) missing 

profit information in the HCRIS and 330 agencies with a change in profit status reported 

between October 2000 and October 2005 (serving 3.2% of post-acute patients). Change 

in ownership may be a sign an agency is having financial problems, which may impact 

agency care quality 8. Strong linkages, like ownership, between agencies and inpatient 

facilities likely alter risk for rehospitalization by affecting incentives and quality of 

communication55. We therefore excluded hospital-, and nursing home-owned HHAs from 
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our analysis (1803 agencies serving 26.8% of post-acute patients). We excluded the 

small group of patients receiving care from government-owned agencies hypothesizing 

that these agencies would behave differently than for-profits and not-for-profits, and 

largely serve different kinds of patients (298 agencies serving 1.5% of post-acute 

patients). We also excluded individuals for whom we could not match a start of care 

assessment to a subsequent assessment to identify an outcome (n=54,013, 3.9% of post-

acute patients, evenly distributed across HHA profit status). We restricted the sample 

further to exclude HHAs with fewer than 20 individuals (36.9% of HHAs serving 1% of 

post-acute patients) to improve our ability to implement our modeling approach without 

convergence problems. Due to the small proportion (1.4%) of individuals with outcomes 

of death or transfer to a nursing home, rehabilitation, or skilled-nursing facility in our 

final sample we excluded individuals with these outcomes, resulting in a final sample of 

2,698 agencies and 520,319 individuals.  

Outcome Measure 

Conceptually, we sought to quantify occurrences of poor quality care by HHAs, 

measured here as any transfer to an acute care hospital from HHA care within 60 days of 

admission to the HHA, except for transfers for planned surgery or chemotherapy56. The 

majority (over 80%) of home health care discharges occur within 60 days of HHA 

admission27, the length of a Medicare home health reimbursement episode. We used a 

dichotomous outcome comparing acute care hospitalization to a referent outcome 

including positive (to the community, admitted to hospice57), or neutral discharge (e.g. 

moved, hospitalization for planned surgery or chemotherapy, etc.), or still receiving HHA 

services. To obtain length of service and outcomes, we matched Start of Care to Transfer 
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or Discharge assessments using individual and agency unique identifiers and start of 

care dates, which are listed on all assessments. We then identified individuals’ first 

discharge or transfer, or date of death. For patients admitted to an inpatient facility within 

60 days, we identified type of facility from the Transfer assessment.  

Exposure 

We determined HHA profit orientation by matching the HCRIS file to OASIS 

using Medicare provider numbers. We combined levels to generate the exposure variable 

as follows: non-profit (including: voluntary church, voluntary other private); and for-

profit (including: sole proprietor, partnership, corporation).  

Potential Confounders 

We reviewed the literature to identify independent risk factors for hospitalization 

of home health patients and potential confounders of the exposure-outcome relationship 

in our sample, particularly focusing on acute care hospitalization risk adjustment models 

using OASIS33, 58, 59. We included age29, 59, and gender28, 29. Since patients with other non-

agency supports have lower risk for rehospitalization60, we also control for living 

arrangements (lives with spouse, with others, both spouse and others, lives alone) and 

whether the patient resides with a non-agency, unpaid assisting person at home 61. We 

controlled for managed care versus fee-for-service coverage 59, since studies suggest that 

patients with HMO coverage have fewer preventable hospitalizations62, however it is not 

possible to differentiate patients with HMO coverage from other type of managed care in 

our data.  

Clinical characteristics we evaluated include bowel or urinary incontinence, 

presence of a urinary catheter, intractable pain, and dyspnea 33, 59.  Presence of lesions 
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and ulcers at admission may indicate a very ill or functionally impaired patient, but 

also poor hospital care prior to HHA admission, therefore we considered integumentary 

status33 (no lesion or wound, lesion other than pressure or stasis ulcer or surgical wound, 

surgical wound only, pressure or stasis ulcer with no surgical wound, pressure or stasis 

ulcer with surgical wound). We also included acute and home health diagnoses grouped 

into categories used for home health case-mix and risk adjustment measures by CMS63. 

We based acute care diagnosis groups on hospital discharge diagnoses listed for the 

hospitalization preceding HHA admission and the home health admission diagnosis 

groups on diagnoses listed as the primary reason for receiving home health care63. We 

included severity of an individual’s most problematic HHA admitting diagnosis 

(asymptomatic or well controlled, controlled with difficulty, poorly controlled, history of 

rehospitalization)33 and a count of diagnoses controlled with difficulty or described as 

higher severity59. We also considered the receipt of any injection medications as another 

measure of severity. Ventilator use59 was very small (0.05%) so we created a combined 

indicator with oxygen therapy33. We also included indicators for presence of enteral or 

parenteral nutrition therapy33, intravenous therapy at admission33, 59, and good overall and 

rehabilitation prognoses33, 59. 

For cognitive and emotional status we included confusion (never, in new or 

complex situations only, on awakening, during day and night, constantly), anxiety (none, 

less than daily, daily, constantly), depression or any associated symptoms, and behavioral 

problems59. For functional status, we calculated a scaled composite disability score (with 

a range of 0 to 13) summarizing need for assistance in eight activities of daily living 

(ADLs) and five instrumental activities of daily living (IADLs), excluding telephone use 
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because of missing values. We assigned individuals a scaled score out of 1 for each 

ADL or IADL item based on its reported value (which ranged from 0-2 to 0-5), with the 

total score equal to the sum of all scaled items. For ease of interpretability and to avoid 

imposing a linear relationship readmission risk, we categorized the variable to whole 

number values that approximate quartiles of the distribution, with additional categories 

subdividing the upper end of the disability scale where we anticipated the largest effect. 

We also included an indicator of any need for medication administration assistance33. 

Larger agencies may have more resources for staff hiring, or development of 

specialized or comprehensive services64, 65. Alternatively, larger size might result in 

reduced administrative control and oversight or poor coordination of care{{; 1004 

Zinn,J.S. 1998; }}. We determined agency size by generating an unduplicated count of all 

clients65, regardless of referral source, with a start of care assessment during the study 

period. We also used these counts to calculate the percentage of all agency patients 

receiving post-acute care. Agencies with higher percent post-acute care may specialize in 

caring for hospital referrals, or have an unmeasured relationship with the referring 

hospital. We also considered whether HHAs were urban or rural, positing that 

proportionately more for-profit HHAs would be located in urban areas. This is an 

important consideration because urban HHAs may have financial resources otherwise 

unavailable to rural HHAs8, not to mention better supplies of educated staff. We did not 

consider chain status, because 99% of the free-standing for-profit agencies in our sample 

were members of a corporation or partnership. 

Analytic Approach 
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We conducted bivariate comparisons to assess potential confounding by the 

above individual, agency and geographic characteristics. We then conducted two-level 

multilevel regression analyses, accounting for the clustering of individuals within 

agencies. Individuals within an agency are likely to have similar clinical and 

demographic characteristics and be exposed to similar agency organizational policies and 

care practices. This analysis is best explained using three separate models, one for each 

level. The patient-level model is:  
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where i=patient and j=HHA and bij is the matrix of regression coefficients for a matrix of 

individual-level confounders. The agency-level model is:  
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Where bljk is the l’th regression coefficient for agency j within market k from the first 

level model and Eljk is an agency-level error term.  This model assumes that individual-

level variation in risk for rehospitalization has a systematic component attributable to 

characteristics of the HHA. These models can be combined: 
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Where Rij is the linear predictor of patient effects, Aj is the linear predictor of agency 

effects, and E0j accounts for random variation at the agency level. This is a random 

intercept value which assumes facility variability. The measure of effect estimated is an 

odds ratio, calculated by taking ntationprofitoriege , and interpreted as follows: The odds of 

rehospitalization for individuals cared for by a for-profit HHA are N times the odds for 

individuals cared for by not-for-profit HHA. Bivariate analyses were conducted using 

SAS (SAS Institute, Cary, NC) and regression analyses using the GLLAMM procedure in 

STATA (Version 10.0, StataCorp, College Station, TX).  

We first ran a crude analysis of the impact of profit orientation on 

rehospitalization, and then evaluated potential confounders in an iterative process. If a 

variable, when entered individually into the model, changed the profit orientation 

estimate by more than five percent we considered it a confounder and retained it in the 

model66. We also ran a full model including all potential confounders to evaluate residual 

weak confounding by variables not selected for our parsimonious model. Speculating that 

the effect of profit orientation might be different for rural and urban agencies, we 

evaluated whether urban or rural location modifies the effect of HHA profit status on 

patient rehospitalization risk by running a full model with dummy variables that allowed 

us to obtain the risk for hospitalization for patients of for-profit, rural HHAs, for-profit 

urban HHAs and not-for-profit rural HHAs relative to not-for-profit urban HHAs.  

RESULTS 

Table 1 shows for-profit agencies tended to be in metropolitan areas (FP: 79.8%, 

NFP: 63.6%), smaller than not-for-profits (median count of patients served – FP: 207, 
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NFP: 454), and cared for proportionately fewer post-acute patients(median – FP: 

52.0%, NFP: 63.6%).The median agency-level rate of rehospitalization during the study 

period was 17.0%, with a range from 0 to 50%. Patients of for-profit agencies were 

rehospitalized within 60 days of HHA admission at a rate of 16.7%, while 15.8% of 

patients of not-for-profit HHAs were rehospitalized. Proportionately more for-profit 

agency patients (9.0%) were still receiving agency care at 60 days from HHA admission 

compared to not-for-profit agency patients (5.2%).  

The patient loads of not-for-profit agencies were more likely to be covered by 

managed care (FP:10.0%, NFP: 13.9%). Patients of for-profit and not-for-profit agencies 

were similar on living arrangements and characteristics of non-agency persons providing 

assistance (Table 2). For-profit agencies cared for patients with higher disability scores 

(Score >=7- FP: 16.7%, NFP: 11.9%), but these patients needed medication assistance at 

similar rates to patients of not-for-profits (FP: 51.8, NFP: 49.7%). For-profit and not-for-

profit agency patient populations were similar on most clinical characteristics, including 

acute care diagnoses, integumentary status, severity of home health admitting diagnosis, 

and rehabilitation and overall prognoses (Table 3). They also had similar rates of 

intractable pain, bowel incontinence, use of enteral or parenteral nutrition, and respiratory 

therapies. However, patients receiving care from for-profit agencies had more severe 

dyspnea (with minimal exertion or at rest – FP: 16.8%, NFP: 12.3%), speech impairments 

(any – FP: 25.1%, NFP: 21.3%), and musckuloskeletal home health admission diagnoses 

(FP: 33.2%, NFP: 26.7%). While patients of not-for-profits were more likely to have 

cardiac acute care diagnoses (FP: 28.9%, NFP: 32.8%), for profits patients had slightly 
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more depression (FP:17.6%, NFP: 14.9%) and behavioral problems (FP:16.0%, NFP: 

13.3%), but  similar levels of cognitive impairment, anxiety and confusion. 

Table 4 presents the results of our crude and fully-adjusted multilevel regression 

analyses. Crude estimates show patients of free-standing for-profit HHA had a higher risk 

of rehospitalization within 60 days of HHA admission than those receiving care from not-

for-profits (OR: 1.11, 95% CI: 1.07-1.15). The fully adjusted model, however, shows no 

difference after adjusting for all measured hospitalization risk factors (OR: 1.00, 95% CI: 

0.97-1.03). Our partially adjusted model includes only variables identified as 

confounders: disability, dyspnea and cancer, circulatory, endocrine, respiratory and 

musculoskeletal home health admission diagnosis groups, and percent of HHA patients 

that are post-acute. This model did show a slightly lower risk for rehospitalization among 

patients of for-profit HHAs (OR: 0.96, 95% CI: 0.92-0.99). The impact of agency profit 

status was similar by rural or urban location.  

DISCUSSION 

Our findings do not support the hypothesis that post-acute Medicare home health 

beneficiaries receiving care from free-standing for-profit HHAs are at increased risk for 

rehospitalization compared to patients of free-standing not-for-profit HHAs. Our fully 

adjusted model suggests that there is no difference in risk for rehospitalization by agency 

profit orientation. We also found that there was no differential effect of profit status by 

urban and rural location.  

Post-acute patients of free-standing for- and not-for-profit HHAs were very 

similar on the majority of risk factors for hospitalization considered. It is therefore not 
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surprising that we found few strong confounders of the relationship between profit 

orientation and rehospitalization, even when the risk factors themselves had a strong 

influence on rehospitalization. However, bivariate results do suggest patients of for-profit 

agencies were likely receiving care for more chronic conditions as they had more severe 

dyspnea, functional dependencies, depression and behavioral problems. These findings 

are consistent with a prior study comparing for-profit and not-for-profit HHAs using the 

National Home and Hospice Care Survey67.  

Institutional theory applied to health care organizations provides an alternative 

explanation more in line with our study’s results. When health care organizations are 

exposed to uncertain conditions and restricted resources, such as patient referrals and 

reimbursement, they may respond similarly, mimicking actions of other health care 

organizations, in an attempt to survive in a process of isomorphism8, 14, 16, 17, 41. The HHA 

sector has indeed been marked by rapid changes and instability including multiple 

revisions to restrictions on agency participation19, 42 and individual Medicare home health 

benefit eligibility rules68. Changes in Medicare reimbursement policy, including hospital 

PPS implementation in 1983, which increased demand for post-acute care services, as 

hospitals discharged patients “quicker and sicker”, and also increased hospital 

diversification into the HHA market19, 41, have impacted HHAs as well. Later 

implementation of home health PPS with the Balanced Budget Act of 199714 further 

imposed restrictions on HHAs’ resources and practices by placing stricter controls on 

reimbursement and requiring detailed reporting by agencies. Our findings, therefore, are 

not inconsistent with resource dependency theory, which grounded our initial hypothesis 

that rehospitalization rates would be higher among for-profits. An alternate application of 
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this theory is that increased post-acute care competition, HHA dependence on Federal 

reimbursement, and full implementation of public reporting in Oct 2003, designed to 

encourage competition on quality through CMS’s online database Home Health 

Compare, may present much stronger influences on agency behavior as they position 

themselves to acquire resources, than those represented by tax status. Many have 

commented on the increasingly fuzzy distinction between for-profit and not-for-profit 

health care organizations, resulting in part from widespread consolidation and corporate 

restructuring trends in the healthcare market, which have refocused management culture, 

regardless of profit status, to emphasize competition and strategy69. Where little 

regulation of not-for-profits’ compliance with the non-distribution constraint and a poorly 

informed set of consumers who tend to use not-for-profit status as a signifier of quality, 

exist, organizations may survive as ‘not-for-profits’ only in name70 with little risk of 

consequences.   

While we did not find an effect for our sample, we should note the possibility that 

HHA profit status may be more relevant to other HHA quality measures, such as patient 

satisfaction or improvement in clinical and functional measures, or more pertinent to care 

being provided to patients with more chronic needs. The post-acute needs of the patients 

in our analytic sample may be specific71 enough that the possibility of agency-level 

variation in care practices was reduced; for example, post-acute home health beneficiaries 

have diagnoses dominated by major joint or lower extremity procedures and 

replacements72. Additionally, other organizational characteristics, relationships or market 

factors may have more influence on agency-level rehospitalization rates. However, while 

we found that free-standing for-profit agencies are much smaller than not-for-profits, size 
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did not have an impact on rehospitalization risk in our sample, consistent with earlier 

studies suggesting that economies of scale do not apply to HHAs73. Prior research has 

shown differences in organizational behavior among non-chain for-profit and not-for-

profit HHAs19; however, we could not evaluate the impact of chains because the 

overwhelming majority of for-profits in our sample are chain members. This is the likely 

explanation for the difference in agency size across profit orientation, though we were not 

able to group HHAs into their member chains.  

Other relevant agency characteristics not accounted for in the present study may 

be specialization in types of services provided19 or patients cared for. We did find a slight 

effect of the percentage of agency patients receiving post-acute care on rehospitalization 

risk, with  higher risks for rehospitalization among patients of HHAs serving lower 

percentages of post-acute patients even in our fully adjusted model, accounting for 

several patient-level risk factors. In the current study, we did not control for agency 

characteristics indicative of organizational strategy, such as breadth of services available, 

use of contract workers, or proportion of services provided by lower skilled workers 

because these have been correlated with profit status in prior research13, 16, 23 and, we 

initially hypothesized these strategies might be the way differences in organizational 

behavior by for-profits and not-for-profits could result in differential rehospitalization 

risk by profit status.  

We should also consider non-causal explanations for our findings. The variable 

used to select post-acute care patients, hospitalization in the 14 days prior to assessment 

for start of care, is included in the Home Health Resource Group (HHRG) calculations 

used to determine Medicare reimbursement. A differential tendency by profit status to 
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code patients as having a prior hospitalization when they did not would result in 

healthier patients in our sample of for-profit HHAs. Even if for-profits did not tend to 

code a prior hospitalization, a related concern that could explain our findings is that for-

profits might avoid admitting high need patients in the first place, resulting in a healthier 

patient population than is found in not-for-profits. However, our data show sicker patients 

in for-profits, which is not consistent with either of these explanations. We should note 

that for-profit agencies might systematically up-code variables, such as dyspnea and 

selected ADL items as well, as they are also used in HHRG calculations. This 

hypothetical differential “up-coding” of patients in for-profit agencies could explain our 

results. Recent support for a general tendency of for-profit HHAs to ‘profit-maximize’ is 

suggested by a prior study that found, after adjusting for case-mix, that for-profit HHAs 

had a greater increase than not-for-profits in the proportion of home health episodes with 

10 or more physical therapy visits, following changes to Medicare payments increasing 

reimbursement for episodes meeting this threshold 74.   

Another non-causal explanation for our findings might be that we did not 

specifically look at preventable rehospitalizations as our indicator of poor quality care3. A 

meta-analysis investigating the impact of hospital inpatient care processes on 

rehospitalization observed more inconclusive findings among studies that did not 

differentiate between planned and unplanned readmission, while those identifying 

unplanned readmissions consistently showed associations75. However, if adjustment for 

individual risk factors is sufficient, marginal differences in hospitalization rates should be 

indicative of organizational quality. That we considered an extensive list of risk factors 

for hospitalization in our model building and also differentiated those rehospitalizations 
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that were clearly planned (for chemotherapy and planned surgery), suggests that our 

findings are truly negative rather than merely inconclusive.    

Other limitations to consider include the possibility of unmeasured individual 

characteristics impacting risk for rehospitalization related to profit orientation of agency. 

These might include stress, life satisfaction, and therapy compliance46 and unmeasured 

caregiver attributes related to the ability to support the patient in the community28. Lack 

of strong confounding by measured patient and caregiver characteristics in our analysis 

minimize these concerns. Another possibility is that unmeasured differences in physician 

and hospital characteristics may influence variation in patient outcomes across for- and 

not-for-profit agencies. For example, poor communication of care plans and patient 

information between hospitals and HHAs during transition could result in higher patient 

risks.  

Prior research also indicates that context has an important influence on the impact 

of profit orientation on organizational behavior8. Perhaps the most salient aspects of the 

HHA context not explicitly controlled for in the present study were market-level factors 

like variation in regional hospitalization rates, post-acute care utilization72, competition65 

and concentration of for-profit, or not-for-profit HHAs in the market. However, our 

analysis of HHA profit status by urban and rural location shows no difference in the 

impact of profit status on rehospitalization, regardless of whether the agency is in a rural 

or urban area.  

In conclusion, findings from the current analysis suggest that there is no 

difference in quality of care provided to post-acute care patients by free-standing for-

profit and not-for-profit HHAs, regardless of whether agencies are located in rural or 
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urban areas. Our study addresses a gap in the literature linking HHA organizational 

characteristics and quality. We also used a rich data set, which is not yet widely used in 

health services research, that allowed us to control for many individual- and agency-level 

characteristics, in addition to accounting for clustering of patients within agencies. Our 

findings suggest that profit-status may not be relevant to quality among free-standing 

HHA, at least when considering a more extreme measure of patient deterioration. Recent 

increases in post-acute care competition, and changes to Federal policy including 

instituting a highly structured reimbursement system, in addition to public reporting may 

have influenced agencies to behave similarly, resulting in similar levels of quality by for-

profit and not-for-profit agencies.  
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TABLES  

Table 2.1: Agency Characteristics by Profit Orientation 

Agency Characteristic For profit 

Not-for- 

profit 

(%, unless noted)  n=2123 n=575 

Size - median (std dev) 207 (1550) 454 (378)

 <100 19.1 8.5

 100-199 29.8 18.1

 200-499 32.7 27.0

 500+ 18.4 46.4

Percent post-acute care  - median percent (std dev) 52.0 (14.5) 63.6 (11.8)

 <=43.6% 29.8 7.5

 >43.6% to 55.1% 28.2 12.9

 >55.1% to 64.5% 22.6 33.9

 >64.5% to 72.5% 11.7 27.7

 >72.5% 7.8 18.1

Urban 79.8 70.3
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Table 2.2: Length of Service, Living Arrangements, Non-agency Assistance 

Available, and Functional Status by HHA Profit Orientation 

 

Individual-level Characteristics For-Profit 

Not-for-

Profit 

 (%, unless noted)  n=276,621 n= 243,698

Readmissions 16.7 15.8

Length of service – median days (std dev) 25.0 (18.5) 22.0 (16.8)

 14 days or less 27.9 30.5

 15-30 days 33.1 37.4

 31-60 days 30.0 26.8

 60 days or more 9.0 5.2

Managed care payer* 10.0 13.9

Living arrangements^  

 lives with spouse 43.9 43.0

 lives with others (family, friends, neighbors, paid) 26.9 24.7

 lives with both spouse and others 4.2 4.4

 lives alone 25.1 27.9

Has no one primary caregiver^ 15.7 16.4

Non-agency assisting person characteristics  

 comes in from outside home (unpaid) 29.8 31.6

 resides in home (unpaid) 65.6 64.9

 paid help  2.3 1.5

  none of the above 2.3 2.0

Has no one primary caregiver 15.7 16.4
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Individual-level Characteristics For-Profit 

Not-for-

Profit 

Disability, Scaled Score – median (std dev) 5.2 (2.1) 4.7 (2.0)

 <3 15.8 19.8

 3 to <4 14.2 17.3

 4 to <5 16.8 18.1

 5 to <6 19.7 18.6

 6 to <7 16.8 14.4

 7 to <9  13.0 9.6

 9+ 3.7 2.3

Medication assistance needed 51.8 49.7

* Referent is fee-for-service. 

^ Missing values: no one caregiver – 521, non-agency assisting person characteristics – 335 

Patients were similar on age (sample mean: 77.8%) and gender (59.2% female).   
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Table 2.3: Clinical Characteristics, by HHA Profit Orientation 

Clinical Characteristics (%, unless noted) For profit 

Not-for-

profit 

Dyspnea   

 never 33.4 38.1

 walking more than 20 feet 24.4 29.1

 upon moderate exertion 25.3 20.4

 upon minimal exertion 13.5 9.9

 at rest 3.3 2.4

Acute Care diagnosis group   

 orthopedic 31.6 28.1

 cardiac 28.9 32.8

 pulmonary 15.9 16.5

HHA Admission diagnosis group   

 cancer 10.1 12.8

 circulatory 53.8 55.1

 endocrine 25.3 24.7

 musculoskeletal 33.2 26.7

 respiratory 17.7 18.6

Highest severity HHA admission diagnosis   

 asymptomatic or well controlled 1.7 1.7

 controlled with difficulty 59.7 63.1

 poorly controlled 32.8 30.8

 history of rehospitalization 5.8 4.6

Integumentary status   

 no lesion or wound 33.8 30.6
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Clinical Characteristics (%, unless noted) For profit 

Not-for-

profit 

 lesion –no pressure or stasis ulcer or surgical wound 16.4 18.6

 surgical wound (observable only) 44.8 46.3

 pressure ulcer or stasis ulcer (no surgical wound) 3.0 2.8

 surgical wound plus pressure ulcer or stasis ulcer 2.0 1.8

Intractable pain 12.0 13.3

Bowel incontinence frequency or ostomy   

 rarely or never 90.5 91.9

 less than once per week 1.9 1.9

 1-3 times per week 2.8 1.9

 four or more times per week 3.0 2.2

 ostomy 1.8 2.1

Urinary incontinence frequency, or urinary catheter   

 never 71.4 74.5

 timed voiding defers 5.2 6.0

 at night only 2.0 1.3

 during the day and night 17.4 14.1

 catheterized 4.0 4.1

Depression and associated symptoms 17.6 14.9

Behavioral problems, any 16.0 13.3

Confusion^   

 never 65.5 67.2

 in new or complex situations only 26.3 25.9

 on awakening or at night only 1.4 0.9

 during the day and evening 5.7 4.8

 constantly 1.3 1.1
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Clinical Characteristics (%, unless noted) For profit 

Not-for-

profit 

Anxiety^   

 none of the time 64.3 64.5

 less often than daily 21.4 20.5

 daily, but not constantly 13.1 13.8

 constantly 1.2 1.2

Speech   

 no impairment 74.9 78.7

 minimal to moderate difficulty 23.2 19.9

 severe to total impairment 1.9 1.4

Enteral or parenteral nutrition therapy 1.6 1.3

Receiving injection medications 14.7 13.3

Oxygen or ventilator use 12.7 11.5

Overall prognosis good 94.3 93.6

Rehabilitation prognosis good^ 85.2 83.6

^ Missing values: confusion – 615, anxiety – 1559, overall prognosis – 6286, rehabilitation 
prognosis - 6572 

Acute care diagnosis groups also considered, showing no difference across profit status: 
diabetes (5.0%), gastrointestinal (10.2%), neurologic (7.4%), psychiatric (1.4%), pulmonary ( 
16.2%), other (15.7%). 

HHA admission diagnosis groups also considered, also with no difference: contagious 
(2.1%), blood disease (6.5%), psychiatric (5.5%), nervous system (6.0%), digestive (9.9%), 
genitourinary (9.2), skin (5.5%), congenital (0.6%), fracture (5.2%), intracranial (0.3%), other 
injury (4.5%), iatrogenic (2.9%). 

Patients were similar by count of HHA admission diagnosis groups controlled with difficulty or 
worse severity (49.7% with 4 or more), urinary catheterization (4.0%) and urinary 
incontinence frequency (15.9% occurring during both day and night), and receipt of IV 
therapy (2.2%) 
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Table 2.4: Crude and Adjusted Estimates of Association Between HHA Profit 

Orientation and Rehospitalization 

 Crude OR Adjusted OR* 

    (95% CI) (95% CI) 

For-profit 1.11 (1.07-1.15) 1.00 (0.97-1.03) 

Not-for-profit Ref Ref 

Dyspnea     

 never Ref Ref 

 walking more than 20 ft 1.39 (1.36-1.42) 1.20 (1.17-1.23) 

 upon moderate exertion 1.94 (1.90-1.98) 1.36 (1.33-1.39) 

 upon minimal exertion 2.80 (2.73-2.87) 1.59 (1.54-1.63) 

 at rest 3.88 (3.73-4.03) 1.82 (1.74-1.90) 

Disability, Scaled Score     

 <3 Ref Ref 

 3 to <4 1.13 (1.10-1.16) 1.16 (1.13-1.20) 

 4 to <5 1.24 (1.20-1.27) 1.30 (1.26-1.33) 

 5 to <6 1.37 (1.33-1.40) 1.42 (1.38-1.46) 

 6 to <7 1.78 (1.73-1.82) 1.68 (1.63-1.74) 

 7 to <9  2.69 (2.61-2.76) 2.10 (2.04-2.18) 

 9+ 4.37 (4.19-4.54) 2.58 (2.45-2.72) 

HHA Admission diagnosis group     

 cancer 1.76 (1.72-1.79) 1.54 (1.51-1.58) 

 circulatory 1.37 (1.35-1.39) 1.04 (1.02-1.07) 

 endocrine 1.34 (1.32-1.36) 1.14 (1.12-1.16) 

 musculoskeletal 0.74 (0.73-0.75) 1.00 (0.98-1.02) 

 respiratory 1.52 (1.49-1.54) 1.02 (0.99-1.04) 
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 Crude OR Adjusted OR* 

    (95% CI) (95% CI) 

Percent post-acute care     

 <=43.6% 1.11 (1.06-1.16) 1.05 (1.01-1.10) 

 >43.6% to 55.1% 1.08 (1.03-1.12) 1.05 (1.01-1.09) 

 >55.1% to 64.5% Ref Ref 

 >64.5% to 72.5% 0.93 (0.89-0.96) 0.97 (0.93-1.00) 

 >72.5% 0.98 (0.95-1.02) 1.00 (0.96-1.04) 

Urban location 0.87 (0.84-0.90) 0.94 (0.91-0.97) 

Size (categorical)     

 small (<100) 1.14 (1.08-1.21) 0.99 (0.94-1.01) 

 medium (100-199) 1.09 (1.05-1.14) 0.99 (0.95-1.03) 

 large (199-499) Ref Ref 

 very large (500+) 0.95 (0.92-0.99) 1.02 (0.99-1.06) 

Managed care payer 0.83 (0.81-0.86) 0.85 (0.82-0.87) 

Integumentary status     

 no lesion or wound Ref Ref 

 

lesion present no pressure or stasis ulcer or 

surgical wound 1.11 (1.09-1.14) 1.04 (1.02-1.07) 

 surgical wound (observable only) 0.60 (0.59-0.62) 0.76 (0.74-0.77) 

 pressure ulcer or stasis ulcer (no surgical wound) 1.92 (1.85-1.99) 1.33 (1.28-1.38) 

 surgical wound plus pressure ulcer or stasis ulcer 1.46 (1.39-1.53) 1.26 (1.20-1.33) 

Highest severity HHA admission diagnosis     

 asymptomatic or well controlled Ref Ref 

 controlled with difficulty 1.42 (1.32-1.52) 1.18 (1.10-1.27) 

 poorly controlled 1.95 (1.81-2.09) 1.31 (1.21-1.40) 

 history of rehospitalization 2.66 (2.46-2.87) 1.39 (1.29-1.51) 
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 Crude OR Adjusted OR* 

    (95% CI) (95% CI) 

Bowel incontinence frequency or ostomy     

 rarely or never Ref Ref 

 less than once per week 1.56 (1.49-1.64) 1.06 (1.01-1.12) 

 1-3 times per week 1.95 (1.87-2.03) 1.12 (1.07-1.18) 

 four or more times per week 2.56 (2.46-2.65) 1.30 (1.24-1.36) 

 ostomy 1.48 (1.41-1.55) 1.38 (1.31-1.46) 

Cardiac acute care diagnosis group 1.40 (1.38-1.42) 1.25 (1.22-1.28) 

Orthopedic acute care diagnosis group 0.40 (0.40-0.41) 0.61 (0.60-0.63) 

Enteral or parenteral nutrition therapy 2.55 (2.42-2.67) 1.49 (1.41-1.57) 

Rehabilitation prognosis good 0.41 (0.41-0.42) 0.73 (0.71-0.74) 

Medication assistance needed 1.99 (1.96-2.02) 1.23 (1.21-1.26) 

*Also adjusted for the following: patient age, intractable pain, pulmonary acute care diagnosis 
group, urinary incontinence frequency, presence of urinary catheter, IV therapy, oxygen or 
ventilator use, receipt of injection medication, anxiety, behavioral problems, depression and 
associated symptoms, confusion, cognitive impairment, speech impairment, living arrangements, 
characteristics of non-agency assisting persons available, including patient has no one primary 
caregiver, need for any medication assistance, and HHA size. Final sample after omitting 
individuals with missing covariable values: 511,548 
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CHAPTER 3: The Impact of Home Health Agency Market Competition on 

Risk for Hospital Readmission Among Post-Acute Care Medicare Home 

Health Beneficiaries 
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ABSTRACT 

Objective. To quantify the impact of market competition on the quality of care provided 

by freestanding home health agencies (HHAs) to post-acute care Medicare home health 

beneficiaries and to determine if market competition differentially effects the quality of 

care being provided by for-profit and not-for-profit agencies.  

Study Design and Data Sources. Retrospective cohort study of retrospective cohort 

study of non-institutionalized Medicare post-acute home health beneficiaries 65 years and 

older, admitted to freestanding HHAs from October 2003 to September 2004. Individual-

level data were obtained from the Outcome Assessment Information Set (OASIS) for 

patients of HHAs identified as for-profit or non-for-profit in the Medicare Healthcare 

Cost Report Information System, linked with market level Medicare data from the 

Dartmouth Atlas and Medicare Provider of Service Files. 

Principal Findings. Estimates from a three-level multilevel logistic regression, adjusted 

for market, agency and patient characteristics suggest that HHA competition (as 

measured by the Herfindahl index) does not affect patients’ risk for rehospitalization and 

that the impact of profit status on rehospitalization risk is not altered by market 

competition.  

Conclusions. Results suggest that variation in rehospitalization among free-standing 

HHAs, may be driven more by regional practice patterns and propensity to utilize 

inpatient care than by competition.  

Key Words. Home health care, post-acute care, competition, markets
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INTRODUCTION 

In the last three decades the structure and relationships among providers in the 

healthcare market have been changing strikingly, with implications for the 

competitiveness of the post-acute home health care market. The implementation of 

hospital prospective payment in 1983 resulted in expanded demand for post-acute care 

services, in addition to hospital diversification into home health care19.Changes in 

Medicare policy instituted with the Omnibus Budget Reconciliation Act (OBRA) allowed 

for-profit HHA to participate in Medicare, resulting in the rapid proliferation of for-profit 

HHAs in the postacute care market. The implementation of HHA PPS in with the 1997 

Balanced Budget Act resulted the exit of HHA from the market. Additionally, the 

healthcare market in general has been characterized by increasing vertical and horizontal 

integration of health care organizations positioning themselves to better compete and 

negotiate for resources76, 77.  

THEORY AND HYPOTHESES 

Market Competition and Quality 

When considering how market competition might impact health care quality, 

aspects of sociology’s open-natural systems theories, including resource dependency, and 

contingency theory are useful. They address how organizations fit themselves to their 

environment and respond to uncertainty in their pursuit of key resources necessary to 

insure organizational survival15, 78. Conceptually, highly competitive markets will have 

high levels of uncertainty. Higher competition has been associated with organizational 
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mortality79. This analysis assesses the quality consequences of organizational decisions in 

pursuit of key resources and survival.  

Encouragement of market competition in healthcare is regarded by many as a 

mechanism for containing costs and improving health care quality, while market 

concentration increases costs and reduces quality80 however, evidence from empirical 

research is mixed. Competition has been associated with lower costs and prices 77, 

increased innovation3, 81 and reduced inpatient rehospitalization rates 82 and market 

concentration associated with higher rates of poor outcomes among acute care hospitals83, 

84. However, some studies have shown higher rates of poor outcomes in more competitive 

hospital markets 77, 83, 85. While research among nursing homes has been mixed, finding 

poorer outcomes86, and no association between competition and quality87, nursing homes 

in competitive markets evidenced more improvement in publicly reported measures from 

2002 to 2004 than was the case for facilities in less competitive markets88. On the other 

hand, a recent study of health maintenance organizations found increased competition 

was not associated with better quality89. 

Little research, if any, has assessed the impact of market competition on HHA 

care quality. Analyses have focused on market influences on Medicare Home Health 

Benefit utilization23, 90, 91 or the effect of competition on HHA decisions to expand or 

contract service areas or enter or exit markets65, 92. Porell found that these changes in 

HHA behavior happened more often in competitive markets. Increased market 

competition might be associated with poorer quality depending on strategies that agencies 

employ to survive, and depending on whether agencies risk losing hospital referrals if 
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they provide poorer quality care. Under highly competitive conditions where there are 

poorly informed consumers, agencies might, reduce costs by hiring lower-skilled 

workers, pressure employees to reduce visits or visit lengths (depending upon 

reimbursement), avoid providing, or reducing the availability of costly services, or under 

some circumstances be inclined to discharge costly patients. However, given a sector 

with informed consumers, organizations need to compete on quality, which should result 

in better outcomes for patients receiving care in competitive markets. All Medicare 

patients are required to receive discharge planning services, and therefore assistance in 

deciding on a post-acute provider, from their discharging hospitals. However, because of 

the fixed reimbursement rates of hospital PPS, hospitals have an incentive to discharge 

patients as quickly as possible causing a potential conflict of interest for the discharge 

planner. HHA in competitive markets may therefore feel pressure from hospitals to 

accept patients that the agency may not be prepared to handle. Agencies in non-

competitive markets will have fewer consequences for providing poor quality care.  

Hypothesis 1: Patients receiving care from HHA in competitive markets and in 

noncompetitive markets will have higher risks for rehospitalization than those in 

moderately competitive markets.  

Market Competition and the Relationship between Profit Orientation and Quality 

Evaluations of whether the effect of profit orientation on quality is modified by 

the organization environment are scant8. Institutional and ecological theory suggest that 

organizations tend to react to uncertainty in their environment by becoming more 

structurally and behaviorally similar93, 94. Under high competition, for-profits and not-for-
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profits may employ similar strategies to pursue scarce resources: patients and 

reimbursement. Nursing home studies looking at a variety of behaviors support this 

isomorphism hypothesis95, 96. Additionally, it has been found that regardless of profit 

orientation, HHA in competitive markets are less likely to restrict admission criteria, or 

be as selective about the characteristics of patients they are willing to admit41. An 

alternative hypothesis is that for-profits and not-for-profits in competitive markets will 

have different levels of quality because organizations because for-profit agencies may be 

more vulnerable to resource restrictions in competitive markets. They must allocate funds 

for taxes and prioritize profit-maximization, limiting the availability of funds for quality 

improvement efforts and service innovation. While evidence is mixed for whether for-

profit agencies were more likely to exit a HHA market during the initial phases of HHA 

PPS implementation compared to not-for-profits65, there is evidence that for-profit 

agencies were more likely to reduce the size of their service area65 and had 

proportionately larger reductions in the median length of patient stays24, 25, supporting the 

notion that for-profit HHA may be more response to changes in their environments than 

not-for-profits. Both of these hypotheses (isomorphism and differential response to 

competition by profit orientation) suggest that the effect of profit orientation on risk for 

rehospitalization will differ by level of market competition for post-acute care patients. 

Hypothesis 2: The effect of HHA profit orientation on risk for rehospitalization 

will differ by level of market competition for post-acute care patients. 

 

Rehospitalization 



59 

 

  

Concern about the rate and associated cost of rehospitalization among Medicare 

funded home health patients has been growing6, 48. The Office of the Inspector General 

reports that, from 2000 to 2004, 47% of Medicare home health beneficiaries starting a 

home health episode within 30 days of a hospital discharge are rehospitalized 49. Risk-

adjusted agency-level rates of rehospitalization publicly reported by the Centers for 

Medicare and Medicaid Services (CMS) as a measure of HHA quality vary widely50, 

suggesting that organizational-level differences may affect the quality of care provided. 

This indicator has been targeted for a nation-wide home health care quality improvement 

campaign6. Hospitalization rates have been used as indicators of health care quality in 

other settings including nursing homes3. Though some hospitalizations are necessary and 

may be a sign of good quality care, prior research suggests quality HHA care can reduce 

hospitalization5.  

To date, no studies have assessed the impact of market competition on 

rehospitalization risk among post-acute care HHA patients. In this study we quantified 

the impact of market-level post-acute care competition on quality of HHA care as 

measured by patient rehospitalization within 60 days of home health admission. We also 

evaluated whether market competition has a differential impact on the quality of care 

being provided by for-profit and not-for-profit HHAs. 

METHODS 

Data Sources 
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We obtained individual-level data from the Outcome and Assessment Information 

Set (OASIS), submitted by agencies, as a condition of HHA participation in Medicare, to 

CMS on all HHA patients receiving Medicare or Medicaid funded home health care. 

OASIS data are used to adjust Medicare payments to account for differences in costs due 

to patients’ severity, functional status and service needs51, for public reporting and other 

outcome-based quality improvement (OBQI) efforts. We obtained market level data on 

the availability of other types of post-acute care providers and address information used 

to assign HHAs to markets from the Medicare Provider of Service files.  

We defined markets using Hospital Referral Regions (HRRs) as defined by The 

Dartmouth Atlas of Health Care. HRR are geographic areas that reflect the distribution of 

Medicare patients referred from local hospitals to regional facilities for major 

cardiovascular and neurological surgery and have been used extensively in health 

services research. HRRs are made up of smaller Hospital Service Areas, which are local 

markets for hospital care defined by aggregating ZIP code regions where the plurality of 

hospitalized Medicare patients in the ZIP code received their care in the same local 

hospital97. Our use of the larger geographic unit in this analysis avoids convergence 

problems arising from small cell sizes when running regression analyses, and still reflects 

patterns of local hospital utilization. The use of HRRs improves on prior studies using 

state as a unit of analysis by more closely approximating markets where patients might 

reasonably choose among post-acute care providers. HRR are based on health care 

utilization patterns rather than political boundaries.  



61 

 

  

Agency profit status was obtained from the Medicare Healthcare Cost Reports 

Information System (HCRIS). Data are submitted by agencies to Fiscal Intermediaries as 

a condition of Medicare participation, are used for audits and to set prospective payment 

rates for subsequent periods52. These data have been used extensively to characterize 

health care providers53, 54.  

Sample 

The sample includes all non-institutionalized Medicare post-acute home health 

beneficiaries 65 years and older admitted to a non-facility-owned HHA in the United 

States during the 12 months from October 2003 to September 2004. We identified post-

acute patients as having had an acute care hospitalization within the 14 days prior to the 

HHA start of care assessment (39% of all start of care assessments). If an individual had 

more than one start of care assessment within the study period we selected one 

assessment at random for inclusion (approximately 2% of all individuals prior to applying 

agency-level restrictions). We excluded 200 agencies (serving 3% of post-acute patients) 

missing profit status data in the HCRIS and 330 agencies with a change in profit status 

reported between October 2000 and October 2005. Change in ownership may be a sign 

an agency is having financial problems, which may impact agency care quality 8. While 

this group of HHA is of interest, there were too few of them to assess as a separate 

category. We excluded hospital-, and nursing home-owned HHAs from our analysis 

(1,803 agencies serving 26.8% of post-acute patients) hypothesizing that these strong 

linkages alter risk for rehospitalization by affecting incentives and quality of 

communication55. Government-owned agencies made up a small proportion of HHAs in 
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the sample (n=298), serving a very small proportion of post-acute care patients (1.5%), 

therefore we excluded these HHAs. We also excluded individuals for whom we could not 

match a start of care assessment to a subsequent assessment to identify an outcome 

(n=54,013, 3.9% of post-acute patients, evenly distributed across HHA profit status). We 

restricted the sample further to exclude HHAs with fewer than 20 individuals (36.9% of 

HHAs serving 1% of post-acute patients). Doing so improved our ability to implement 

our modeling approach without convergence problems. Due to the small proportion 

(1.4%) of individuals with outcomes of death or transfer to a nursing home, 

rehabilitation, or skilled-nursing facility in our final sample we excluded individuals with 

these outcomes.  

We further restricted our model to markets with 3 or more HHAs, also to avoid 

convergence problems (71 markets, 108 agencies serving 24,803 post-acute care 

patients). Our final sample of was 405,516 individuals receiving care from 2,590 HHA, 

located in 223 markets.  

Determinant 

To characterize competition from other HHA, we used the Herfindahl-Hirschman 

Index, a measure of market concentration widely used in empirical research investigating 

market competition 98-100. The index is the sum of the square of the market shares of each 

firm in the market98.  
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Where i indicates an individual HHA, si is market share of HHAi, and n is the number of 

HHAs in the market. Market share, in this case, is the proportion of all post-acute 

Medicare Home Health Beneficiaries being served by an individual agency in the market, 

regardless of patient characteristics. The denominator is the count of start of care 

assessments for all post-acute care patients receiving care from an any agency located in 

the market, regardless of any patient- or agency-level characteristics and including 

hospital and nusing home owned HHAs. Values range from zero to one, with one 

indicating a monopoly and zero perfect competition. Of all the 7,197 US agencies with 

any Medicare Home Health Beneficiaries in the OASIS for our study year, we were able 

to match all but 105 to a HRR by zipcode using addresses from the Medicare Provider of 

Service File. Hypothesizing a non-linear effect, with higher risk of rehospitalization in 

highly competitive and in concentrated markets, we categorized the variable according to 

the US Department of Justice 98 thresholds as follows: below 0.1 (competitive), 0.1-0.18 

(moderately competitive), above 0.18 (concentrated). 

To investigate the impact of market competition on the quality of for-profit and 

not-for-profit HHA, we determined HHA profit orientation by matching the HCRIS file 

to OASIS using Medicare provider numbers. We combined levels to generate the 

exposure variable as follows: non-profit (including: voluntary church, voluntary other 

private); and for-profit (including: sole proprietor, partnership, corporation).  

Outcome Measure 

Conceptually, this study seeks to quantify occurrences of poor quality care by 

HHAs, operationally measured as any transfer to an acute care hospital from HHA care 
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within 60 days of admission to the HHA, except for transfers for planned surgery or 

chemotherapy56. The majority (over 80%) of home health care discharges occur within 60 

days of HHA admission27, the length of a Medicare home health reimbursement episode. 

We used a dichotomous outcome comparing acute care hospitalization to a referent 

outcome including positive (to the community, admitted to hospice57), or neutral 

discharge (e.g., moved, hospitalization for planned surgery or chemotherapy, etc.), or still 

receiving HHA services. To obtain length of service and outcomes, we matched Start of 

Care to Transfer or Discharge assessments using individual and agency unique identifiers 

and start of care dates, which are listed on all assessments. We then identified 

individuals’ first discharge or transfer, or date of death. For patients admitted to an 

inpatient facility within 60 days, we identified type of facility from the Transfer 

assessment.  

Potential Confounders 

 We reviewed the literature to identify market-, agency- and individual-level 

independent risk factors for hospitalization of home health patients. We evaluated these 

factors in bivariate and multivariate analyses described below to assess if they were 

confounders of the exposure-outcome relationship in our sample.   

Market level: To account for potential competition from other types of post-acute 

care providers we considered skilled nursing facility (SNF), inpatient rehabilitation 

facility (IRF) and long-term care hospital (LTCH) beds per 1,000 Medicare enrollees65, 72 

using data from the Medicare Provider of Service Files. A prior study suggests that post-

acute patients with more severe conditions are more likely to receive care from SNFs or 
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LTCHs than IRFs or HHAs if they are present in the market72, potentially reducing the 

case-mix severity of the patient population of HHAs in the same market72.We considered 

beds for rural hospitals listing any swing beds in our SNF bed counts. We categorized 

these variables into three levels, corresponding to the bottom quartile, inter-quartile range 

and top quartile for ease of interpretability and to avoid forcing a linear relationship 

between the variables and our outcome. HHA utilization is reduced in markets where 

there are more nursing home beds72, 90, 91, 101, IRF or LTCH beds72.  

We hypothesized that the proportion of HHAs in a market owned by hospitals and 

skilled nursing facilities will impact the level of competitiveness for the free-standing 

HHAs and on patients’ risk for rehospitalization. In particular, hospital-owned HHAs 

should be specially situated to compete for post-acute patients72. The presence of 

hospital- and SNF-owned HHAs might reduce the case-mix acuity of patients being 

provided services by free-standing HHAs. Data was not available to allow us to group 

HHAs that are members of chain together, but we did consider the percent of HHAs in a 

market with a branch or subunit, hypothesizing that HHAs with branches or subunits may 

be buffered from competitive pressures because they may be able to share resources and 

centralize some administrative functions. We included a variable indicating whether 50% 

or more of the HHAs in the market were for-profit, hypothesizing for-profit agencies 

located in markets dominated by not-for-profits may behave more like a not-for-profit to 

better compete for patient referrals96, 98. Not-for-profit behavior may be similarly 

influenced by being located in a market dominated by for-profits.   
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Prior research looking at geographic variation health care costs in the US has 

found that regional differences in costs are not driven by any variation in patient clinical 

and service needs or by costs, but rather by availability and volume of services provided 

97. This regional variation in service utilization might be a major factor in determining 

individual patient risk for hospitalization. We included two measures that characterize 

regional predisposition use health care. Wennberg suggests that intensity of regional 

practice patterns of care provided to Medicare patients at the end of life are highly 

correlated with care patterns of care provided to patients during other periods102. We 

therefore considered the percent of Medicare decedents hospitalized within the last six 

months of life as an indicator of regional tendency to utilize inpatient hospital services102. 

We also include Medicare hospital discharges per 1,000 Medicare enrollees97. Increased 

hospital discharge rates, a measure of potential demand for post-acute care, have been 

associated with increased home health101 and other post-acute care72 utilization. We also 

included a measure of total Medicare reimbursements per enrollee (parts A and B), which 

is also an indicator of the volume of services being provided in the market, as regional 

spending has been found to be associated more strongly with service volume than local 

prices97. Markets with higher reimbursement rates have been found to have more hospital 

utilization measured by more discharges, inpatient days and higher intensive-care unit 

admissions103. All variables were categorized into three levels, corresponding to the 

bottom quartile, inter-quartile range and top quartile. 

Agency-level factors: Larger agencies may have more resources for staff hiring, or 

development of specialized or comprehensive services64. They may also be more 
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insulated from changes in market conditions and able to survive reductions in resource 

supplies65. Alternatively, larger size might result in reduced administrative control and 

oversight or poor coordination of care. Some debate exists about how to quantify HHA 

size given the decentralized structure of HHAs12, 64. We considered two different 

methods: 1) unduplicated counts of patients served and 2) counts of full-time equivalent 

staff and contract employees from the HCRIS. For the patient counts, we generated an 

unduplicated agency-level count of all individuals, regardless of referral source, with a 

start of care assessment during the study period. We also used these counts to calculate 

the percentage of all agency patients receiving post-acute care. Agencies with higher 

percent post-acute care may specialize in caring for hospital referrals, or have an 

unmeasured relationship with the referring hospital. All of these variables were 

categorized because distributions were not normal, to avoid a forcing a linear relationship 

with hospitalization risk, and to improve interpretability of estimates. We also considered 

whether HHAs were urban or rural predicting that proportionately more for-profits HHA 

would be located in urban areas. Urban areas may have more financial resources 

available8, and better supplies of educated staff.  

Individual-level: For individual-level confounders we focused on hospitalization 

risk factors, including demographic characteristics29, 59, availability of other non-agency 

supports60, and living arrangements 61. We also considered whether patients had managed 

care versus fee-for-service coverage 59, 62. For functional status, we calculated a scaled 

composite disability score (with a range of 0 to 13) summarizing need for assistance in 

eight activities of daily living (ADLs) and five instrumental activities of daily living 
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(IADLs), excluding telephone use because of missing values. For ease of interpretability 

and to avoid imposing a linear relationship to readmission risk, we categorized the 

variable to whole number values that approximate quartiles of the distribution, with 

additional categories subdividing the upper end of the disability scale where we 

anticipated the largest effect. We also included an indicator of any need for medication 

administration assistance as another indicator of functional disability33. 

Clinical characteristics we evaluated include urinary incontinence, presence of a 

urinary catheter, an indicator or any bowel incontinence or ostomy, intractable pain, and 

dyspnea 33, 59, integumentary status33. We also considered acute and home health 

diagnoses grouped into categories used for home health case-mix and risk adjustment 

measures by CMS63. We included severity of an individual’s most problematic HHA 

admitting diagnosis33 and receipt of any injection medications. Ventilator use59 was very 

small (0.05%) so we created a combined indicator with oxygen therapy33. We also 

included indicators for presence of enteral or parenteral nutrition therapy33, intravenous 

therapy at admission33, 59, and good rehabilitation prognoses33, 59. For cognitive and 

emotional status we included confusion59, anxiety, depression59 or any associated 

symptoms, and behavioral problems59.  

Analytic Approach 

 We conducted bivariate comparisons to assess potential confounding by the above 

individual, agency and market characteristics. Variables that appeared unbalanced across 

agency profit status, we considered as candidate variables in our subsequent model 

building. We conducted three-level multilevel logistic regression analyses, accounting for 
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the clustering of individuals within agencies. Individuals within an agency are likely to 

have similar clinical and demographic characteristics and be exposed to similar agency 

organizational policies and care practices. Clustering of agencies within a market is also 

likely, due to exposure to the same population and market factors. If sources of clustering 

are not accounted for, coefficient estimates may be biased and standard errors 

underestimated. This analysis is best explained using three separate models, one for each 

level. The patient-level model is:  
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where i=patient and j=HHA, within k=market.  

The agency-level model is:  

(ii) ljklkklklljk Entationprofitorieggb +++= sConfounderLevelAgencyg10  

Where bljk is the l’th regression coefficient for agency j within market k from the 

first level model and Eljk is an agency-level error term.  This model assumes that 

individual-level variation in risk for rehospitalization has a systematic component 

attributable to characteristics of the HHA. The market-level model is: 

 (iii) 
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Where glmk is the lm’th regression coefficient for market k from the second level model. 

Index l has a range equivalent to the number of coefficients in level 1 (equation i). The 
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index m has a range equivalent to the number of coefficients in level 2 (equation ii). Ulmk 

is a market-level error term.  

These models can be combined: 
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Where Rijk is the linear predictor of patient effects, Fjk is the linear predictor of agency 

effects, Sk is the linear predictor of market effects, and E0j accounts for random variation 

at the agency level and U00k variability at the market level. This is a random intercept 

value which assumes facility and market variability. The odds ratio for the effect of a 

competitive market is calculated by taking ecompetitivde , and interpreted as follows: The odds 

of rehospitalization for individuals cared for by an agency in a competitive market are N 

times the odds for individuals cared for by an agency in a moderately competitive market.  

We first ran a crude analysis of the impact of market competition on 

rehospitalization, controlling for clustering at the agency- and market-levels, then 

evaluated potential confounders in an iterative process. If a variable, when entered 

individually into the model, changed the coefficient estimates for either highly 

competitive or concentrated markets by more than five percent we considered it a 

confounder and retained it in the model66. Bivariate analyses were conducted using SAS 

(Version 9.1, SAS Institute, Inc., Cary, NC), and multilevel using the GLLAMM 

procedure in STATA (Version 10.0, StataCorp, College Station, TX). Speculating that 

the impact of market competition would be different for for-profit agencies and not-for-
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profits, we conducted a stratified analyses looking at the impact of profit orientation on 

rehospitalization by level of market competitiveness. 

RESULTS 

Market-level bivariate results: The supply of beds per enrollee for SNFs and 

rehabilitation facility appear to increase with increasing HHA market competition (Table 

1a) while there are more long-term care hospital beds per enrollee in concentrated 

markets. While the market-level median percentages of HHA that are for-profit are 

equivalent across competition, it appears that fewer moderately competitive markets are 

majority for-profit than either low or high competition markets. At the same time, 

concentrated markets appear to have proportionately fewer facility-owned HHA and 

fewer agencies with a branch or subunit. Markedly more Medicare patients were 

hospitalized in their last six month in high competition markets while rates are similar in 

moderate and low competition markets. Similarly, high competition markets were likely 

to have more discharges per Medicare enrollee. Total Medicare reimbursement rates per 

enrollee were higher in high and low competition markets than moderately competitive 

markets.  

Agency-level bivariate results: Not surprisingly, highly competitive markets have 

proportionately more small agencies (Table 1b), based on count of patients, or of full-

time equivalent employees (either staff or contract). Of our study sample, eighty-five 

percent of agencies in highly competitive markets are for-profit compared to 68% and 

74% in moderate and low competition markets respectively. Agencies do not appear to 
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vary systematically across market competition when looking at percent of clients served 

who are post-acute patients. Agencies in concentrated markets appear to be more often 

located in urban locations.  

Patient-level bivariate characteristics:- The median agency-level proportion of 

patients rehospitalized for the study sample during the study period was 17.0% with a 

range from 0 to 50%. Patients of agencies in highly competitive markets were 

rehospitalized within 60 days of HHA admission at a risk of 16.5% (Table 1c) only 

slightly higher than the risk for patients in moderate (16.1%) and low (16.0%) 

competition markets. Patients were largely very similar on the clinical, demographic, 

functional and assistance variables we considered. Patients receiving care from agencies 

located in high competition markets had slightly higher disability scores, and more severe 

dyspnea. Patients in moderately competitive markets had better rehabilitation prognoses 

than those in highly competitive or in concentrated markets.  

Regression results: Results of our crude three-level model (Table 4) suggest that 

patients receiving care from HHA in highly competitive markets are more likely to be 

rehospitalized than those receiving care from HHA in moderately competitive markets 

(OR: 1.06, 95% Confidence Interval:0.99 to 1.14). The same model suggests that patients 

in concentrated markets are slightly less likely to be rehospitalized (OR:0.98, 95% 

Confidence Interval:0.90 to 1.06). Neither of these results were statistically significant, 

however. This is further reflected in our adjusted model where no difference in in 

rehospitalization risk across competition could be discerned (Table 5) (Competitive 

Market OR: 0.98, 95% CI: 0.93-1.03; Concentrated Market OR:1.02, 95% CI: 0.96-1.09). 
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These estimates reflect adjustment for the following variables we identified as 

confounders: disability, dyspnea, urban location of HHA, and at the market-level, the 

percent of HHA in the market that were facility owned and the number of all Medicare 

hospital discharges per 1,000 Medicare enrollees. We did not see a difference in the 

impact of HHA profit status on rehospitalization risk across levels of market competition 

(Table 6) adjusting for additional confounders of the profit – rehospitalization 

relationship (HHA admission diagnosis groups, and  percent of patients in HHA who are 

receiving post-acute care). 

DISCUSSION 

Our findings do not support our hypothesis that post-acute Medicare home health 

beneficiaries receiving care from free-standing HHAs in highly competitive and 

concentrated markets are at increased risk for rehospitalization compared to patients of 

HHAs in moderately competitive markets. While our crude estimates showed higher odds 

of rehospitalization for competitive markets (OR: 1.06, 95% CI: 0.99-1.44) and no 

difference for concentrated markets (OR: 0.98, 95% CI: 0.90-1.06), the effect of 

competitive markets dissipated after controlling for the few individual-, agency- and 

market-level characteristics identified in the multivariate analyses as confounders. 

Furthermore, controlling for whether the majority of HHAs in the market were for-profit 

had no effect on our estimate of the effect of market competition. We also found that the 

effect of HHA profit status on patient odds of rehospitalization did not different as a 

function of market competitiveness. 
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 We found little confounding by individual-level characteristics, consistent with 

our bivariate results which only indicated differences by market competition in the 

distribution of patients with severe dyspnea and disability and by rehabilitation prognosis. 

While the percent of HHAs in the market that are facility owned had the biggest initial 

impact on our competition estimate when added to the model, the effect of this variable 

on rehospitalization disappeared once we controlled for other variables. We found that 

patients living in markets with more Medicare hospital discharges per 1,000 Medicare 

enrollees were more likely to be rehospitalized and that this variable accounts for a 

portion of the market-level variation in rehospitalization by competition. This finding is 

consistent with prior work suggesting that regional variation in health care utilization is 

determined more by regional practice patterns than by variation in patient-level 

severity97. 

 It is possible that characteristics of post-acute care and home health may make 

competition irrelevant to quality. Patients and their families may find it difficult to make 

informed decisions at the time of hospital discharge, diminishing the need for HHAs to 

compete on quality for referrals. Additionally, if discharge planners are more likely to 

serve the needs of the hospital to discharge patients as quickly as possible, or if hospitals 

do not put resources into sufficient personnel to adequately serve patients’ needs for 

discharge planning services, the need for HHA to compete on quality is also undermined. 

Alternatively, HHAs may be competing by meeting other patient preferences, e.g. 

specialized services, which may not be relevant to rehospitalization. It is possible that 
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other quality measures such as, patient satisfaction, or improvement on patient clinical 

and functional measures, may still be influenced by competition.  

Institutional theory applied to health care organizations provides an explanation 

for our finding that for-profit and not-for-profit HHAs behave similarly regardless of 

market competition. In agencies efforts to survive in a sector marked by a lot of change 

across all markets, including changes in patient eligibility for the Medicare home health 

benefit, and major changes in Medicare reimbursement, they may respond similarly 

mimicking actions of other health care organizations, in an attempt to survive, in a 

process of isomorphism8, 14, 16, 17, 41. Many have commented on the increasingly fuzzy 

distinction between for-profit and not-for-profit health care organizations, and observed 

general shifts in health care management culture to emphasize competition and strategy 69 

An alternative but congruent explanation may be that there is little regulation of not-for-

profit HHA compliance with non-distribution constraints imposed on not-for-profits, 

coupled with a poorly informed set of consumers resulting in a sector where HHAs can 

operate as ‘not-for-profit’s in name only without consequences, behaving otherwise as 

for-profits might70.  

Limitations 

It is possible that there are other factors relevant to the competitiveness of the 

post-acute care market that we have not included in our study. It is not currently possible 

to adequately identify which HHAs are members of the same chain72, as a result there 

may be markets that are highly competitive according to the Herfindahl Index, but may 

be made of many small agencies that are members of the same chain. Markets with 
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chains may in fact be much more similar to concentrated markets than is represented in 

our HHI measure. Chain members may also be more sheltered from the effects of market 

competition. The error introduced by not being able to account for clusters of chains in 

the HHI is somewhat mitigated by identifying the proportion of HHAs in a market that 

have subunits or branches. Additionally, prior research suggests that HHA do not benefit 

by economies of scale sometimes associated with larger organizations73. The local supply 

of primary care physicians and nurse aides may also impact agencies’ ability to provide 

quality health care. Some agencies may be better prepared to compete for staff. Market 

shortages of health professionals may have an overall negative effect on patient 

outcomes. As a strength, we have thoroughly considered other formal sources of 

competition (e.g. SNFs) for post-acute care patients, which might also influence the 

availability of quality physician, nurses and other workforce for HHAs. Furthermore, our 

decision to keep these other sources of post-acute care separate from our competition 

measure is appropriate as prior research has shown that these settings are not perfect 

substitutes although characteristics of patients do overlap72.  

Other relevant market characteristics that we have not accounted for may include 

the local market capacity for informal caregiving, which could be measured by the 

proportion of women active in the workforce. Not considering these other factors may 

introduce non-differential misclassification into my analysis, biasing the measure of 

effect towards the null. We have not included a measure of managed care penetration in 

this analysis; which may also act to increase competitiveness by pressuring HHA to 

reduce costs and improve efficiency. However, rates of coverage at the individual-level in 
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our sample suggest that managed care may not have been a large presence in the HHA 

market during our study year.  

It is also possible that HRRs may not be the appropriate unit of analysis to define 

home health agency markets. It is likely that this would introduce non-differential 

misclassification into the analysis and therefore bias the estimate towards the null. 

However, because HRRs are based on actual patient acute care utilization patterns, they 

present an improvement on other market definitions used previously that are dependent 

on political boundaries like state. Additionally, a criticism of the Herfindahl-Hirschman 

Index is that it does not give a complete picture of market structure. Not reflected in the 

measure is an individual agency’s position relative to the rest of the market. A small 

agency in a highly concentrated market with another very large agency may be 

experiencing constraints on its resources due to the competitive advantage of the larger 

agency, which could impact its behavior, resource allocation choices including patient 

care, analogous to the experiences of another agency in a more competitive, 

unconcentrated market. We did, however, consider two measures of size (patient count, 

and count of full-time equivalent employees) and did not find they affected our estimates. 

Other potential non-causal explanations for our findings are that there are 

unmeasured individual-level characteristics impacting risk for rehospitalization including 

stress, life satisfaction, and therapy compliance46, 104, education 104 and unmeasured 

caregiver attributes related to the ability to support the patient in the community28. 

However, the lack of strong confounding by measured patient and caregiver 

characteristics in our analysis minimize these concerns. Differences by market 
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competition in unmeasured physician and hospital characteristics may influence variation 

in patient outcomes. Poor communication of care plans and patient information between 

the hospital and agency during transition could also result in higher patient risks. 

However, clustering at the HRR should control for some of these unmeasured market 

characteristics. 

Conclusion 

Findings from the current analysis suggest that competition does not influence the 

quality of care provided to post-acute care patients by free-standing HHA even when 

accounting for agency profit status. Our study adds to the literature by looking at HHA 

market and organizational characteristics and their relationship to quality. Our study also 

accounts for clustering at both the market- and agency-level, in addition to confounders at 

these levels. The OASIS data set is a Census of Medicare home health beneficiaries and 

as yet not yet widely used. We also considered the possible role of the availability of 

other post-acute care providers and regional practice patterns on patient risk for 

rehospitalization 

Our results suggest that variation in rehospitalization among HHA, particularly free-

standing agencies, may be driven more by regional practice patterns and propensity to 

utilize inpatient care than by competition. This may have implications for efforts to 

improve home health care quality through mechanisms that encourage competition on 

quality such as public reporting and pay-for-performance.  
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TABLES  

Table 3.1a: Market Characteristics by Market Level of HHA Competition  

Market Characteristics 

Competitive 

(HI:<0.10)

Moderately 

Competitive 

(0.1<=HI<0.18) 

Non- 

Competitive 

(HI>=0.18)

 Count of markets: 77 79 67

 Count of agencies: 1528 695 367

 Count of patients: 242307 151464 101745

  Median number of agencies in sample 15 7 4

Competition: other post-acute care providers  

Medicare SNF beds per 1,000 enrollees 47 (17) 46 (17) 40 (18)

 up to 26 2.6 7.59 13.43

 27 to 40 31.17 30.38 38.81

 41 or more 66.23 62.03 47.76

Medicare Rehab Facility beds per 1,000 

enrollees 1.3 (1.0) 1.3 (0.8) 1.2 (0.7)

 <=0.77 11.69 29.11 34.33

 >.77 to 1.74 55.84 48.1 46.27

 1.74+ 32.47 22.78 19.4

Medicare LTC hospital beds per 1,000 

enrollees 1.0 (3.5) 0.9 (2.6) 1.7 (1.7)

 1 40.26 34.18 10.45

 2 to 3 35.06 15.19 19.4

 more than 3 24.68 50.63 70.15

Other Market Characteristics  
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Profit status  % of HRR where Majority of 

HHA in market are for-profit 57.14 39.24 59.7

Percent of HHA in Market that are facility 

owned 26.3 (16.6) 25.0 (16.4) 25.0 (25.8)

 <25% 45.45 48.1 46.27

 25% up to 40% 31.17 30.38 37.31

 40% and up 23.38 21.52 16.42

Percent of HHA with a Branch or Subunit 20.5 (10.7) 22.2 (12.7) 19.2 (14.9)

 <10% 18.18 17.72 28.36

 10% up to 20% 31.17 31.65 28.56

 20% or more 50.65 50.63 43.28

Utilization   

Percent of Medicare decedents hospitalized 

within last six months of life 72.8 (4.4) 70.3 (4.3) 70.9 (3.9)

 65% or less 6.49 8.86 10.45

 over 65% up to 75% 66.23 78.48 76.12

 75% or more 27.27 12.66 13.43

Medicare hospital discharges per 1,000 

enrollees 225 (42) 236 (38)  234 (44)

 200 or less discharges 9.09 15.19 28.36

 between 200 and 270 discharges 57.14 65.82 50.75

 270 or more discharges 33.77 18.99 20.9

Total Medicare reimbursements per enrollee 7,264 (1,319) 6952 (968) 7215 (1,076)

 <$6,600 19.48 35.44 20.9

 $6,600 up to $8,000 54.55 45.57 49.25

 $8,000 and up  25.97 18.99 29.85
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Table 3.1b: Agency Characteristics by Market Level of HHA Competition 

Organizational Characteristics 

Competitive 

(HI:<0.10) 

Moderately 

Competitive 

(0.1<=HI<0.18) 

Non- 

Competitive 

(HI>=0.18)

  Count of agencies: 1528 695 367

Profit Orientation   

 For profit 85.9 68.1 73.8

 Not-for-profit 14.1 31.9 26.2

Size (count of patients) – median (std) 207 (550) 272 (738) 307 (1586)

 small (<100) 19.8 13.7 12.5

 medium (100-199) 28.9 25.3 24.0

 large (199-499) (ref) 31.4 32.4 30.3

 very large (500+) 19.8 28.6 33.2

Total Visits*– median (std) 14,686 (42,924) 16,952 (44,967) 18,793 (24,3528)

 Q1:<=20,600 61.4 56.6 53.6

 Q2: over 20600 to 42500 22.4 23.9 24.9

 Q3: over 42500 to 101150 11.1 13.7 14.5

 Q4: over 101150 5.0 5.8 7.0

Full-Time Equivalent Employees* – 

median (std) 20.5 (8,285.2) 25.3 (951.5) 26.5 (2,743.0)

 Q1: <=12 27.1 20.3 23.2

 Q2: over 12 to 22 26.2 24.5 20.7

 Q3: over 22 to 45 24.5 26.4 23.2

 75ile: over 45 to 98 13.5 15.9 20.4

 90ile: over 98 8.6 13.0 12.6
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Visits per Patient* – median (std) 27.0 (37.5) 23.8 (50.5) 22.3 (44.4)

 Q1: <12.4 6.1 6.4 9.5

 Q2: 12.5 to 20 22.5 31.2 31.4

 Q3: over 20 to 30 28.4 27.5 29.4

 Q4: over 30 43.0 34.9 29.7

% Post-acute Care – median (std) 53.5 (14.4) 58.5 (14.2) 56.0 (16.3)

 <43.6% 26.9 21.4 27.8

 43.6-55.1 27.5 23.3 19.9

 55.1-64.5 23.6 28.6 21.5

 64.5-72.5 13.2 16.7 16.9

 72.5+ 8.8 9.9 13.9

Urban location 77.4 76.0 86.7

Missings: Visits and full time equivalent employees - 46 agencies serving 2,223 patients; 

   visits per patient - 66 agencies serving  5,708 patients. 
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Table 3.1c: Patient Characteristics by Market Level of HHA Competition 

Characteristic 

High 

Competition 

(HI:<0.10)

Moderate 

Competition 

(0.1<=HI<0.18) 

Low 

Competition 

(HI>=0.18)

 Count of patients: 242307 151464 101745

Readmissions 16.5 16.1 16.0

Length of stay (days)  - median (std) 24 (18.1) 23 (17.5) 23 (17.4)

Demographics  

female 59.4 58.7 59.8

Age - median (std) 77.4 (7.4) 77.6 (7.3) 77.7 (7.4)

 1= 65-74 38.9 37.7 37.3

 2=75-84 43.9 44.8 44.2

 3=85+ 17.2 17.5 18.5

managed care 10.6 14.9 11.5

Disability  

Disability  - median (std) 5.1 (2.0) 4.8 (2.0) 5.0 (2.0)

 <3 16.5 20.3 16.7

 3-4 14.9 16.9 15.4

 4-5 16.8 17.7 17.9

 5-6 19.7 18.3 19.4

 6-7 16.4 14.4 15.9

 7-9 12.8 10.0 11.5

 9+ 3.3 2.5 3.2

Any medication assistance needed (y/n) 51.4 50.0 50.2

Receiving injection Medications 14.0 14.1 14.0
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Clinical  

Integumentary status  

 

no lesion, pressure or stasis ulcer or 

surgical wound 32.9 30.6 34.9

 

lesion with no pressure or stasis ulcer or 

surgical wound 17.2 18.2 16.1

 surgical wound (observable only) 45.1 46.6 44.0

 any pressure or stasis ulcer 4.8 4.6 4.9

Dyspnea  

 never (ref) 33.8 35.2 40.5

 walking >20 ft 25.5 27.9 27.1

 moderate exertion 24.7 22.5 20.3

 at rest or with minimal exertion 16.0 14.4 12.1

Highest Severity HHA diagnosis  

 asymptomatic/well controlled (ref) 1.6 1.8 1.7

 controlled with difficulty 61.2 60.4 63.3

 poorly controlled 32.0 32.6 30.1

 history of rehospitalization 5.2 5.3 4.8

Intractable Pain 12.5 13.8 11.4

Bowel incontinence or ostomy indicator 9.1 8.7 8.4

Acute Care Diagnosis Group  

 Orthopedic 30.2 29.6 29.8

 Neurologic 7.5 7.2 7.5

 Cardiac 29.8 31.8 31.2

Home Health Agency Admission Diagnosis 

Group  
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 cancer 10.9 11.8 12.0

 circulatory 53.7 54.7 54.7

 endocrine 24.8 25.2 24.8

 musculoskeletal 30.7 29.3 29.6

 respiratory 17.7 18.8 17.6

Catheter/Urinary Continence Frequency  

 never (ref) 72.1 72.2 75.9

 timed voiding defers or at night only 7.1 7.5 7.2

 during the day and night 16.8 16.2 12.9

 catheterized 4.0 4.1 4.0

Enteral or Parenteral Nutrition Therapy, 

receiving 1.5 1.3 1.5

IV Therapy (y/n) 2.2 2.1 2.1

Respiratory Tx (O2 or Ventilator (y/n) 12.0 12.9 11.3

Behavioral problems (y/n) 15.5 14.5 13.2

Depression and associated symptoms 16.9 16.1 14.9

Confusion  

 Never 65.7 66.3 67.8

 In new or complex situations only 26.3 26.4 25.1

 On awakening or at night only 1.3 1.1 1.0

 During the day and evening or constantly 6.7 6.2 6.1

Anxiety  

 None 64.0 63.5 67.2

 Less than daily 21.3 21.3 19.6

 Daily or constantly 14.7 15.3 13.2

Any speech impairment 23.7 23.5 22.2
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Rehab Prognosis 85.1 94.1 84.3

Assistance & Living Arrangements  

Living arrangements  

 lives with spouse 43.4 44.5 41.5

 lives with any others 31.4 27.9 31.2

 Lives alone 25.2 27.6 27.3

Has no one caregiver 16.0 15.8 16.4

Assisting person other than agency 

(characteristics)  

 Comes in from outside home (unpaid) 29.5 31.8 31.5

 Resides in home (unpaid) 66.2 65.0 63.5

 

Paid help (residing in home or coming from 

outside home) 2.1 1.4 2.4

  None of the above 2.2 1.8 2.7

*Missings: no one caregiver - 509; assisting person other than agency - 327; confusion - 583; 
anxiety - 1507; rehabilitation prognosis – 6203 

Total N: 495516  
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Table 3.2: Crude Estimates of Association Between Market Competition and 
Rehospitalization  

 Variable Crude OR 95% CI

Market Characteristics  

HHA Competition (Herfindahl-Hirschman Index)  

 High Competition (HI:<0.10) 1.06 (0.99-1.14)

 Moderate Competition (0.1<=HI<0.18)  

 Low Competition (HI>=0.18) 0.98 (0.90-1.06)

% of HHA in Market that are Facility Owned  

 <25% 1.00 

 25% up to 40% 0.90 (0.86-0.94)

 40% and up 1.05 (0.99-1.10)

% of HHA in Market with a Branch or Subunit  

 <10% 0.88 (0.82-0.95)

 10% up to 20% 0.94 (0.91-0.98)

 20% or more 1.00 

Majority of HHA in Market are For-profit 0.87 (0.84-0.90)

SNF beds per 1,000 Medicare Enrollees  

 up to 26 0.84 (0.76-0.93)

 27 to 40 0.86 (0.82-0.91)

 41 or more 1.00 

IRF beds per 1,000 Medicare Enrollees  

 <=0.77 0.77 (0.73-0.82)

 >.77 to 1.74 0.82 (0.79-0.86)

 1.74+ 1.00 

LTCH beds per 1,000 Medicare Enrollees  
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 Variable Crude OR 95% CI

 1 1.04 (0.94-1.14)

 2 to 3 1.13 (1.07-1.19)

 more than 3 1.00 

Total Medical Discharges per 1, 000 Medicare enrollees 

 200 or less discharges 0.64 (0.60-0.68)

 between 200 and 270 discharges 0.88 (0.85-0.91)

 270 or more discharges 1.00 

% of Deceased Medicare Beneficiaries Hospitalized in last 6 Months of Life 

 65% or less 1.00 

 over 65% up to 75% 1.20 (1.08-1.34)

 75% or more 1.41 (1.26-1.56)

Medicare Reimbursement per beneficiary  

 <$6,600 0.90 (0.86-0.94)

 $6,600 up to $8,000 0.97 (0.94-1.01)

 $8,000 and up  1.00 

Agency Characteristics  

Size (count of individual patients served)  

 small (<100) 1.10 (1.04-1.16)

 medium (100-199) 1.00 

 large (199-499) (ref) 1.07 (1.03-1.12)

 very large (500+) 0.92 (0.89-0.96)

Total Visits Reported  

 Q1:<=20,600 1.06 (1.01-1.12)

 Q2: over 20600 to 42500 1.04 (0.98-1.10)

 Q3: over 42500 to 101150 0.97 (0.91-1.03)
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 Variable Crude OR 95% CI

 Q4: over 101150 1.00 

Full-time equivalent employees (staff and contract)  

 Q1: <=12 1.10 (1.04-1.16)

 Q2: over 12 to 22 1.05 (1.00-1.11)

 Q3: over 22 to 45 1.05 (1.00-1.10)

 75ile: over 45 to 98 1.02 (0.97-1.07)

 90ile: over 98 1.00 

Visits per patient  

 Q1: <12.4 0.81 (0.76-0.86)

 Q2: 12.5 to 20 0.88 (0.84-0.92)

 Q3: over 20 to 30 0.92 (0.88-0.95)

 Q4: over 30  

Post-acute care - % of agency start of care assessments 

 <43.6% 1.09 (1.04-1.14)

 43.6-55.1 1.07 (1.03-1.12)

 55.1-64.5 1.00 

 64.5-72.5 0.94 (0.90-0.98)

 72.5+ 0.90 (0.86-0.94)

Urban Location 0.90 (0.87-0.94)

Individual Characteristics  

Female 0.82 (0.81-0.83)

Age (years)  

 65-74 1.00 

 75-84 1.09 (1.07-1.11)

 85+ 1.23 (1.21-1.26)
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 Variable Crude OR 95% CI

Managed care 0.84 (0.81-0.86)

Disability  

 <3 1.00 

 3-4 1.13 (1.09-1.16)

 4-5 1.24 (1.20-1.27)

 5-6 1.37 (1.33-1.41)

 6-7 1.78 (1.73-1.83)

 7-9 2.67 (2.60-2.75)

 9+ 4.34 (4.17-4.52)

Any medication assistance needed (y/n) 1.99 (1.96-2.02)

Receiving injection Medications 3.48 (3.39-3.58)

Integumentary Status  

 no lesion etc (ref) 1.00 

 lesion with no pressure ulcer/stasis ulcer/surgical wound 1.10 (1.08-1.13)

 surgical wound (observable only) 0.60 (0.59-0.61)

 any pressure ulcer or stasis ulcer 1.72 (1.67-1.78)

Dyspnea  

 never (ref) 1.00 

 walking >20 ft 1.38 (1.35-1.41)

 moderate exertion 1.93 (1.89-1.97)

 at rest and with minimal exertion 2.99 (2.92-3.06)

Highest Severity Home Health Admission diagnosis  

 asymptomatic/well controlled (ref) 0.70 (0.65-0.75)

 controlled with difficulty 1.00 

 poorly controlled 1.36 (1.34-1.39)
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 Variable Crude OR 95% CI

 history of rehospitalization 1.86 (1.80-1.93)

Intractable Pain 1.13 (1.11-1.16)

Bowel incontinence or ostomy indicator 1.90 (1.86-1.95)

Acute Care Diagnosis Group  

 Cardiac 1.41 (1.38-1.43)

 Orthopedic 0.40 (0.40-0.41)

 Respiratory 1.57 (1.54-1.60)

Home Health Admission Diagnosis Group  

 cancer 1.75 (1.72-1.79)

 circulatory 1.37 (1.35-1.39)

 endocrine 1.34 (1.31-1.36)

 musculoskeletal 0.74 (0.72-0.75)

 respiratory 1.51 (1.48-1.54)

Catheter/Urinary Continence Frequency  

 never (ref) 1.00 

 timed voiding defers or at night only 1.17 (1.14-1.21)

 during the day and night 1.47 (1.44-1.50)

 catheterized 1.70 (1.64-1.76)

Enteral or Parenteral Nutrition Therapy, receiving 2.50 (2.38-2.63)

IV Therapy (y/n) 1.55 (1.48-1.62)

Respiratory Tx (O2 or Ventilator (y/n) 1.96 (1.92-2.00)

Behavioral problems (y/n) 1.51 (1.48-1.54)

Depression and associated symptoms 1.53 (1.50-1.56)

Confusion  

 Never  
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 Variable Crude OR 95% CI

 In new or complex situations only 1.73 (1.35-1.40)

 On awakening or at night only 1.67 (1.69-1.91)

 During the day and evening 1.72 (1.67-1.78)

 Constantly 1.76 (1.66-1.88)

Anxiety  

 None  

 Less than daily 1.29 (1.27-1.32)

 Daily to all the time 1.58 (1.54-1.61)

Speech  

 no impairment (ref) 1.00 

 any impairment 1.58 (1.55-1.60)

Rehab Prognosis 0.42 (0.41-0.42)

Assistance & Living Arrangements  

Living arrangements  

 Lives with spouse (ref) 1.00 

 Lives Alone 0.90 (0.89-0.92)

 Lives with any others (non-spouse) 1.22 (1.19-1.24)

Has no one caregiver  

Assisting person other than agency (characteristics) 

 Comes in from outside home (unpaid) 0.88 (0.86-0.89)

 Resides in home (unpaid) – (ref) 1.00 

 Paid help (residing in home or coming from outside home) 1.02 (0.97-1.08)

  None of the above 0.76 (0.72-0.81)
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Table 3.3: Adjusted Estimates of Association Between Market Competition and 
Rehospitalization  

(restricted to only confounding variables) 

    Adjusted OR 95% CI

Market Competition  

 Competitive 0.98 (0.93-1.03)

 Moderately Competitive 1.00 

 Concentrated 1.02 (0.96-1.09)

Percent of HHA in market that are facility owned 

 <25% 1.00 

 25% up to 40% 0.97 (0.93-1.02)

 40% and up 1.00 (0.94-1.07)

Total Medicare hospital discharges per 1,000 enrollees  

 200 or less discharges 0.73 (0.68-0.79)

 between 200 and 270 discharges 0.93 (0.88-0.97)

 270 or more discharges  

Urban location  0.95 (0.91-0.98)

Disability (scaled, categorized score - combines ADL & IADL) 

 <3, (ref) 1.00 

 3-4 1.08 (1.05-1.12)

 4-5 1.17 (1.14-1.21)

 5-6 1.27 (1.24-1.31)

 6-7 1.58 (1.54-1.63)

 7-9  2.25 (2.19-2.32)

 9+ 3.74 (3.59-3.9)

Dyspnea  
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 never (ref) 1.00 

 walking >20 ft 1.42 (1.39-1.45)

 moderate exertion 1.82 (1.78-1.86)

  at rest or with minimal exertion 2.61 (2.55-2.67)
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Table 3.4: Adjusted Estimates of Association Between Profit Orientation and 
Rehospitalization by Market Competition, Parsimonious Model plus Variables 
of Interest 

  Adjusted OR 95% CI 

Market Competition   

 Competitive 1.00 (0.96-1.05) 

 Moderately Competitive ref 

 Concentrated 1.02 (0.96-1.07) 

SNF beds per 1,000 Medicare Enrollees   

 up to 26 1.00 (0.91-1.09) 

 27 to 40 1.03 (0.98-1.07) 

 41 or more ref 

% of HHA in market that are facility owned   

 <25% ref 

 25% up to 40% 0.99 (0.95-1.04) 

 40% and up 0.99 (0.92-1.06) 

Total Medicare hospital discharges per 1,000 enrollees 

 200 or less discharges 0.73 (0.68-0.79) 

 between 200 and 270 discharges 0.92 (0.88-0.96) 

 270 or more discharges ref 

Majority of HHA in Market are For-profit 1.01 (0.96-1.06) 

Urban location  0.95 (0.92-0.99) 

Agency is For-profit 1.01 (0.97-1.04) 

Disability (scaled, categorized score - combines ADL & IADL) 

 <3 ref 

 3-4 1.12 (1.09-1.15) 
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  Adjusted OR 95% CI 

 4-5 1.24 (1.2-1.27) 

 5-6 1.37 (1.33-1.4) 

 6-7 1.70 (1.66-1.75) 

 7-9  2.41 (2.34-2.48) 

 9+ 4.00 (3.84-4.17) 

Dyspnea   

 never ref 

 walking >20 ft 1.32 (1.29-1.35) 

 moderate exertion 1.62 (1.58-1.66) 

 at rest or with minimal exertion 2.19 (2.13-2.25) 

Home Health Admission Diagnosis Group   

 cancer 1.80 (1.76-1.84) 

 circulatory 1.32 (1.29-1.34) 

 endocrine 1.26 (1.24-1.29) 

 musculoskeletal 0.83 (0.82-0.85) 

 respiratory 1.20 (1.18-1.23) 
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Table 3.5: Adjusted Estimates of Association Between Profit Orientation and 
Rehospitalization Stratified by Market Competition 
 

  Competitive  

Moderate 

Competition  Concentrated 

    OR 95% CI  OR 95% CI   OR 95% CI

Profit orientation    

 For-profit 0.97 (0.92-1.02) 0.99 (0.92-1.07)  0.97 (0.92-1.03)

 Not-for-profit 1.00 1.00   1.00 

Percent of HHA in market that are facility owned    

 <25% 1.00 1.00   1.00 

 25% up to 40% 1.11 (1.03-1.19) 1.01 (0.93-1.10)  0.93 (0.85-1.00)

 40% and up 1.08 (0.98-1.19) 0.96 (0.85-1.07)  1.00 (0.91-1.11)

Total Medicare hospital discharges per 1,000 enrollees 

 200 or less discharges 0.75 (0.65-0.87) 0.66 (0.58-0.75)  0.83 (0.74-0.94)

 

between 200 and 270 

discharges 0.95 (0.89-1.01) 0.85 (0.77-0.93)  0.96 (0.88-1.05)

 270 or more discharges 1.00 1.00   1.00 

Urban 0.96 (0.92-1.01) 0.94 (0.84-1.05)  0.94 (0.88-1.00)

Post-acute care - % of agency start of care assessments    

 <43.6% 1.03 (0.97-1.09) 1.10 (0.99-1.23)  1.12 (1.03-1.21)

 43.6-55.1 1.04 (0.99-1.10) 1.06 (0.95-1.17)  1.07 (1.00-1.15)

 55.1-64.5 1.00 1.00   1.00 

 64.5-72.5 0.97 (0.92-1.03) 0.98 (0.90-1.07)  0.96 (0.90-1.03)

 72.5+ 0.96 (0.90-1.02) 0.91 (0.83-1.01)  0.94 (0.87-1.02)

HHA Diagnosis Groups    
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  Competitive  

Moderate 

Competition  Concentrated 

    OR 95% CI  OR 95% CI   OR 95% CI

 Cancer 1.82 (1.76-1.88) 1.79 (1.71-1.88)  1.79 (1.72-1.86)

 Circulatory 1.35 (1.32-1.39) 1.27 (1.22-1.32)  1.29 (1.25-1.33)

 Endocrine 1.26 (1.23-1.30) 1.29 (1.24-1.34)  1.25 (1.21-1.29)

 Respiratory 1.24 (1.20-1.27) 1.14 (1.09-1.20)  1.19 (1.15-1.23)

 Musculoskeletal 0.84 (0.82-0.86) 0.82 (0.79-0.86)  0.82 (0.79-0.85)

Disability    

 <3 1.00 1.00   1.00 

 3-4 1.14 (1.09-1.19) 1.12 (1.05-1.20)  1.09 (1.03-1.15)

 4-5 1.23 (1.18-1.28) 1.28 (1.20-1.37)  1.23 (1.17-1.29)

 5-6 1.37 (1.32-1.43) 1.34 (1.25-1.42)  1.38 (1.31-1.44)

 6-7 1.73 (1.65-1.80) 1.70 (1.59-1.81)  1.68 (1.59-1.76)

 7-9 2.45 (2.35-2.56) 2.41 (2.25-2.57)  2.34 (2.22-2.47)

 9+ 4.03 (3.80-4.27) 4.05 (3.70-4.43)  3.93 (3.64-4.26)

Dyspnea    

 never 1.00 1.00   1.00 

 walking >20 ft 1.30 (1.25-1.34) 1.34 (1.28-1.41)  1.36 (1.30-1.41)

 moderate exertion 1.57 (1.52-1.63) 1.64 (1.56-1.72)  1.68 (1.61-1.75)

  

at rest & with minimal 

exertion 2.14 (2.06-2.22)  2.20 (2.08-2.33)   2.25 (2.14-2.35)
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