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The tables that follow describe the outcome risk models used by the Centers for Medicare & 
Medicaid Services (CMS) to report quality measures for the CMS Home Health Compare Web 
site. With the exception of Improvement in Pain Interfering with Activity, these risk models also 
are used for the outcome-based quality improvement (OBQI) reports produced for home health 
agencies (HHAs). 

The risk models take into account patient health status and other patient characteristics 
measured at admission to home health care (risk factors) that may affect patient outcomes. 
They provide the means to predict the probability that an individual patient will experience a 
specific outcome, and to calculate an expected outcome rate for an HHA. These risk models 
are based on national data from the CMS OASIS repository, including patient episodes of care 
that occurred during calendar year 2001. A series of data quality checks were applied to 
exclude cases with obvious errors and to resolve data inconsistencies where possible. A 
sample of up to 500,000 cases was used to develop models, while a separate sample of up to 
1,000,000 cases was used for validation purposes. A detailed description of the process 
followed to develop and validate risk models is available online from CMS.1 

Each table is organized in the following manner: 

• 	 Table Title: The tables are numbered consecutively. For several measures (e.g., 
Improvement in Transferring), the risk model consists of two or more submodels, each of 
which applies to a specific subpopulation. In each of these cases, the submodels are 
designated with their own subtitles. 

• 	 Risk Factor Measured at SOC/ROC: In this column, the risk factors that contribute to the 
prediction of a particular outcome measure are listed. These were chosen from 
approximately 150 candidate risk factors, based on both statistical and clinical criteria. 

• 	 Regression Coefficient, Odds Ratio, and 90% Confidence Interval: The logistic regression 
coefficient and corresponding odds ratio listed next to each risk factor indicate the strength 
and direction of the relationship between that risk factor and the outcome, controlling for the 
effects of other risk factors. When the odds ratio exceeds one, the presence of that risk 
factor (or a higher scale value for that risk factor) increases the likelihood of the outcome 
occurring. When the odds ratio is less than one, the presence of that risk factor decreases 
the likelihood of the outcome occurring. The 90% confidence interval is shown to indicate 
how much each odds ratio is likely to vary among different samples. 

• 	 R2 and C: These measures of association indicate the predictive accuracy of the risk model, 
or how well the model performs in predicting patient outcomes. With both measures, higher 
values indicate that the model produces predicted values that are closer to the observed 
outcome (or more often correct). R2 values tend to be substantially lower than 
corresponding values of the C statistic, by virtue of the manner in which these statistics are 
defined. 

• 	 Footnotes: The footnotes that follow each table provide additional technical information to 
assist with interpretation of the information presented in the tables. 

1	 Shaughnessy, Peter W. and Hittle, David F. (2002). Overview of Risk Adjustment and Outcome Measures for 
Home Health Agency OBQI Reports: Highlights of Current Approaches and Outline of Planned Enhancements. 
Posted December 2002 at Centers for Medicare & Medicaid Services, Home Health Care Agencies Web site: 
http://www.cms.hhs.gov/providers/hha/RiskAdj1.pdf. 
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TABLE 1: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Ambulation/Locomotion. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.249 1.283 (1.237 - 1.331) 
Medical regimen change in past 14 days (0-1) 0.157 1.170 (1.118 - 1.224) 
Urinary catheter prior to past 2 weeks (0-1) -0.299 0.742 (0.669 - 0.822) 
Moderate or better recovery prognosis (0-1) 0.154 1.166 (1.122 - 1.212) 
Good functional status rehabilitation prognosis (0-1) 0.341 1.407 (1.273 - 1.554) 
Obesity at SOC (0-1) -0.154 0.858 (0.816 - 0.901) 
Age (in years) -0.003 0.997 (0.995 - 0.998) 
Gender: female (0-1) -0.085 0.919 (0.890 - 0.949) 
Patient lives in own home (0-1) 0.056 1.058 (1.045 - 1.072) 
Patient lives with family member (0-1) 0.136 1.146 (1.123 - 1.169) 
Patient has unpaid live-in help (0-1) 0.117 1.125 (1.025 - 1.234) 
Vision impairment (0-2) -0.060 0.941 (0.843 - 1.051) 
Speech/language impairment (0-5) -0.033 a 0.968 (0.939 - 0.998) 
Stage of most problematic pressure ulcer (0-4) -0.208 0.812 (0.802 - 0.823) 
Stasis ulcer(s) present (0-1) -0.268 0.765 (0.741 - 0.790) 
Number of surgical wounds present (0-4) 0.182 1.199 (1.161 - 1.239) 
Urinary incontinence severity 1 (0-4) -0.062 0.940 (0.913 - 0.968) 
Urinary tract infection (0-1) -0.124 0.883 (0.849 - 0.919) 
Bowel incontinence frequency (0-5) -0.100 0.905 (0.859 - 0.953) 
Disability in bathing (0-5) -0.076 0.927 (0.907 - 0.947) 
Disability in transferring (0-5) -0.561 0.571 (0.551 - 0.591) 
Disability in ambulation (0-5) 1.786 5.964 (5.318 - 6.688) 
Disability in transportation (0-2) -0.320 0.726 (0.716 - 0.737) 
Disability in telephone use (0-5) -0.021 a 0.979 (0.911 - 1.053) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.588 0.555 (0.535 - 0.576) 
Acute condition: orthopedic (0-1) -0.168 0.845 (0.808 - 0.884) 
Acute condition: open wound/lesion (0-1) -0.114 0.892 (0.855 - 0.932) 
Acute condition: terminal (0-1) -0.151 a 0.860 (0.840 - 0.880) 
Acute condition: diabetes mellitus (0-1) 
Acute condition: oxygen therapy (0-1) 

-0.074 a 

-0.045 b 
0.928 
0.956 

(0.906 - 0.951) 
(0.888 - 1.029) 

Acute condition: IV/Infusion therapy (0-1) -0.157 a 0.855 (0.811 - 0.901) 
Chronic condition: eating disability (0-1) -0.215 0.807 (0.784 - 0.831) 
Diagnosis: blood diseases (0-1) -0.113 0.894 (0.876 - 0.911) 
Diagnosis: nervous system disorder (0-1) -0.229 0.796 (0.743 - 0.852) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.217 0.805 (0.778 - 0.833) 
Diagnosis: musculoskeletal system diseases (0-1) -0.131 0.877 (0.832 - 0.925) 
Length of stay: more than 31 days (0-1) 0.207 1.230 (1.173 - 1.288) 
Constant -2.036 
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TABLE 1: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Ambulation/Locomotion. (Cont'd) 

Number of Risk Factors: 37 

Developmental Sample R2 = 0.180§ Validation Sample R2 = 0.183§ 

Developmental Sample C-statistic = 0.755§ Validation Sample C-statistic = 0.758§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 2: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Transferring. 

This model is comprised of three logistic regression submodels that predict the outcome of Improvement 
in Transferring for patients in three distinct subpopulations defined by their health status at start or 
resumption of care (SOC/ROC): 

The first submodel predicts this outcome for patients who are at level 3, level 4 or level 5 on the 
Transferring scale at SOC/ROC. 

The second submodel predicts this outcome for patients who are at level 2 on the Transferring scale at 
SOC/ROC. 

The third submodel predicts this outcome for patients who are at level 1 on the Transferring scale at 
SOC/ROC. 

Risk factors, coefficients, odds ratios, and confidence intervals for odds ratios are presented below for each of 
the three submodels. Thereafter, summary statistics provide information on the total number of unique risk 
factors (because some risk factors appear in more than one submodel) and the explanatory power of the 
overall model that results from combining the submodels. 

Submodel 1: 	 For Improvement in Transferring restricted to patients who are at level 3, level 4 or level 5 
on the Transferring scale at SOC/ROC. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.422 1.525 (1.392 - 1.670) 
Inpatient discharge from rehab. facility (0-1) 0.432 1.540 (1.299 - 1.825) 
Inpatient discharge from nursing home (0-1) 0.489 1.630 (1.371 - 1.938) 
Good functional status rehabilitation prognosis (0-1) 0.190 1.210 (1.106 - 1.323) 
Obesity at SOC (0-1) 
Vision impairment (0-2) 

-0.267 
-0.071 b 

0.766 
0.931 

(0.677 - 0.866) 
(0.868 - 0.998) 

Status of most problematic pressure ulcer (0-3) -0.076 a 0.927 (0.873 - 0.984) 
Urinary incontinence severity 1 (0-4) -0.135 0.873 (0.844 - 0.903) 
Bowel incontinence frequency (0-5) -0.053 0.949 (0.922 - 0.976) 
Disability in dressing lower body (0-3) -0.222 0.801 (0.720 - 0.891) 
Disability in toileting (0-4) -0.162 0.851 (0.806 - 0.897) 
Disability in transferring (0-5) 0.441 1.554 (1.437 - 1.680) 
Disability in ambulation (0-5) -0.221 0.802 (0.742 - 0.866) 
Disability in transportation (0-2) -0.215 0.807 (0.734 - 0.886) 
Prior (2 weeks ago) disability in transferring (0-5) -0.170 0.844 (0.791 - 0.901) 
Prior (2 weeks ago) disability in eating (0-5) -0.090 0.914 (0.866 - 0.965) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.147 0.863 (0.807 - 0.924) 
Acute condition: terminal (0-1) -0.535 0.586 (0.492 - 0.697) 
Acute condition: gastrointestinal disorder (0-1) -0.213 0.808 (0.708 - 0.922) 
Acute condition: enteral/parenteral nutrition (0-1) -0.345 0.708 (0.592 - 0.848) 
Diagnosis: neoplasms (0-1) -0.248 a 0.780 (0.650 - 0.936) 
Diagnosis: nervous system disorder (0-1) -0.367 0.693 (0.631 - 0.761) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.397 0.673 (0.584 - 0.775) 
Length of stay: more than 31 days (0-1) 0.522 1.685 (1.548 - 1.835) 
Constant 2.071 

Number of Risk Factors: 24 
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TABLE 2: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Transferring. (Cont'd) 

Submodel 2:	 For Improvement in Transferring restricted to patients who are at level 2 on the 
Transferring scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.290 1.337 (1.114 - 1.605) 
Inpatient discharge from hospital (0-1) 0.391 1.479 (1.363 - 1.604) 
Inpatient discharge from rehab. facility (0-1) 0.466 1.594 (1.410 - 1.802) 
Inpatient discharge from nursing home (0-1) 0.405 1.499 (1.316 - 1.707) 
Urinary catheter prior to past 2 weeks (0-1) -0.466 0.627 (0.503 - 0.782) 
Good functional status rehabilitation prognosis (0-1) 0.404 1.497 (1.383 - 1.621) 
Patient lives alone (0-1) 0.142 b 1.153 (1.008 - 1.318) 
Speech/language impairment (0-5) -0.153 0.858 (0.825 - 0.893) 
Stage of most problematic pressure ulcer (0-4) -0.219 0.803 (0.763 - 0.846) 
Surgical wound(s) present (0-1) 0.306 1.358 (1.218 - 1.514) 
Urinary incontinence severity 1 (0-4) -0.080 0.923 (0.898 - 0.948) 
Demonstrated behavior: verbal disruption (0-1) -0.391 0.677 (0.552 - 0.829) 
Disability in dressing upper body (0-3) -0.178 0.837 (0.784 - 0.894) 
Disability in toileting (0-4) -0.111 0.895 (0.866 - 0.926) 
Disability in ambulation (0-5) -0.377 0.686 (0.652 - 0.721) 
Disability in transportation (0-2) -0.151 a 0.860 (0.767 - 0.964) 
Disability in telephone use (0-5) -0.049 0.952 (0.930 - 0.976) 
Prior (2 weeks ago) disability in dressing lower body (0-3) -0.068 a 0.934 (0.884 - 0.987) 
Prior (2 weeks ago) disability in eating (0-5) -0.105 0.900 (0.853 - 0.950) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.130 0.878 (0.833 - 0.925) 
Acute condition: terminal (0-1) -0.459 0.632 (0.530 - 0.754) 
Chronic condition: impaired ambulation/mobility (0-1) -0.447 0.640 (0.565 - 0.724) 
Diagnosis: neoplasms (0-1) -0.355 0.701 (0.610 - 0.805) 
Diagnosis: endocrine/nutritional/metabolic (0-1) -0.161 0.851 (0.785 - 0.923) 
Length of stay: more than 31 days (0-1) 0.528 1.695 (1.575 - 1.824) 
Constant 2.578 

Number of Risk Factors: 25 

Submodel 3:	 For Improvement in Transferring restricted to patients who are at level 1 on the 
Transferring scale at SOC/ROC. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.193 1.213 (1.136 - 1.295) 
Inpatient discharge from hospital (0-1) 0.302 1.352 (1.315 - 1.390) 
Inpatient discharge from rehab. facility (0-1) 0.260 1.297 (1.251 - 1.344) 
Inpatient discharge from nursing home (0-1) 0.156 1.168 (1.121 - 1.218) 
Moderate or better recovery prognosis (0-1) 0.235 1.265 (1.187 - 1.349) 
Good functional status rehabilitation prognosis (0-1) 0.237 1.268 (1.222 - 1.315) 
Obesity at SOC (0-1) -0.199 0.820 (0.793 - 0.848) 
Drug dependency at SOC (0-1) -0.131 a 0.877 (0.790 - 0.974) 
Age (in years) -0.010 0.990 (0.989 - 0.991) 
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TABLE 2: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Transferring. (Cont'd) 

Submodel 3: For Improvement in Transferring restricted to patients who are at level 1 on the 
Transferring scale at SOC/ROC. (Cont'd) 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Patient lives with family member (0-1) 

Patient lives alone (0-1) 

Vision impairment (0-2) 

Hearing impairment (0-4) 

Speech/language impairment (0-5) 

Stage 1-4 pressure ulcer(s) present (0-1) 

Status of most problematic stasis ulcer (0-3) 

Number of surgical wounds present (0-4) 

Dyspnea (0-4) 

Urinary incontinence severity 2 (0-4) 

Urinary tract infection (0-1) 

Bowel incontinence frequency (0-5) 

Depression scale (0-5) 

Disability in grooming (0-3) 

Disability in dressing lower body (0-3) 

Disability in bathing (0-5) 

Disability in toileting (0-4) 

Disability in ambulation (0-5) 

Disability in eating (0-5) 

Disability in mgt. of oral medications (0-2) 

Disability in telephone use (0-5) 


0.155 1.167 (1.119 - 1.218) 
0.168 1.183 (1.129 - 1.239) 

-0.083 0.920 (0.898 - 0.943) 
-0.033 0.968 (0.950 - 0.986) 
-0.032 a 0.969 (0.949 - 0.989) 
-0.243 0.784 (0.733 - 0.838) 
-0.095 0.909 (0.877 - 0.943) 
0.162 1.176 (1.156 - 1.196) 

-0.026 0.974 (0.964 - 0.985) 
-0.041 0.959 (0.948 - 0.971) 
-0.072 
-0.021 b 

0.930 
0.979 

(0.892 - 0.971) 
(0.960 - 0.998) 

-0.030 a 0.971 (0.949 - 0.993) 
-0.048 0.953 (0.936 - 0.970) 
-0.069 0.934 (0.918 - 0.949) 
-0.039 0.962 (0.951 - 0.973) 
-0.068 0.935 (0.916 - 0.953) 
-0.269 0.764 (0.747 - 0.783) 
-0.057 0.944 (0.923 - 0.966) 
-0.037 0.964 (0.942 - 0.987) 
-0.046 0.955 (0.943 - 0.967) 

Prior (2 weeks ago) disability in transferring (0-5) -0.294 0.745 (0.727 - 0.765) 
Prior (2 weeks ago) disability in laundry (0-2) 
Prior (2 weeks ago) disability in housekeeping (0-4) 

-0.086 
-0.015 b 

0.918 
0.985 

(0.892 - 0.944) 
(0.971 - 1.000) 

Prior (2 weeks ago) disability in shopping (0-3) -0.029 0.971 (0.954 - 0.989) 
Acute condition: open wound/lesion (0-1) -0.047 a 0.954 (0.924 - 0.985) 
Acute condition: terminal (0-1) -0.145 0.865 (0.795 - 0.942) 
Acute condition: diabetes mellitus (0-1) -0.095 0.910 (0.874 - 0.947) 
Acute condition: IV/Infusion therapy (0-1) -0.228 0.796 (0.730 - 0.868) 
Chronic condition: urinary incontinence/catheter (0-1) -0.130 0.878 (0.841 - 0.917) 
Chronic condition: dependence in medication admin. (0-1) -0.067 0.935 (0.904 - 0.967) 
Diagnosis: blood diseases (0-1) -0.068 0.935 (0.896 - 0.975) 
Diagnosis: nervous system disorder (0-1) -0.133 0.875 (0.842 - 0.910) 
Diagnosis: circulatory system diseases (0-1) -0.056 0.946 (0.923 - 0.969) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.209 0.811 (0.767 - 0.858) 
Diagnosis: musculoskeletal system diseases (0-1) -0.055 0.947 (0.924 - 0.970) 
Diagnosis: fractures (0-1) -0.106 0.900 (0.868 - 0.932) 
Diagnosis: other injury (0-1) -0.158 0.854 (0.812 - 0.898) 
Length of stay: more than 31 days (0-1) 0.149 1.161 (1.134 - 1.189) 
Constant 0.961 
Number of Risk Factors: 48 
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TABLE 2: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Transferring. (Cont'd) 

Number of Unique Risk Factors Across All Model Components: 65 

Overall model developmental sample R2 = 0.137§ 

Overall model developmental sample C-statistic = 0.711§ 

Overall model validation sample R2 = 0.137§ 

Overall model validation sample C-statistic = 0.711§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 3: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Pain 
Interfering with Activity. 

This model is comprised of three logistic regression submodels that predict the outcome of Improvement 
in Pain Interfering with Activity for patients in four distinct subpopulations defined by their health status at 
start or resumption of care (SOC/ROC): 

The first submodel predicts this outcome for patients who are at level 3 on the Pain Interfering with Activity 
scale at SOC/ROC. 

The second submodel predicts this outcome for patients who are at level 2 on the Pain Interfering with 
Activity scale at SOC/ROC. 

The third submodel predicts this outcome for patients who are at level 1 on the Pain Interfering with 
Activity scale at SOC/ROC. 

Risk factors, coefficients, odds ratios, and confidence intervals for odds ratios are presented below for each of 
the three submodels. Thereafter, summary statistics provide information on the total number of unique risk 
factors (because some risk factors appear in more than one submodel) and the explanatory power of the 
overall model that results from combining the submodels. 

Submodel 1: 	 For Improvement in Pain Interfering with Activity restricted to patients who are at Level 3 
on the Pain Interfering with Activity scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Inpatient discharge from rehab. facility (0-1) 0.222 1.249 (1.106 - 1.409) 
Moderate or better recovery prognosis (0-1) 0.248 1.282 (1.114 - 1.474) 
Good functional status rehabilitation prognosis (0-1) 0.237 1.268 (1.151 - 1.396) 
Heavy smoking at SOC (0-1) -0.337 0.714 (0.647 - 0.788) 
Drug dependency at SOC (0-1) -0.378 0.685 (0.560 - 0.838) 
Intractable pain (0-1) -0.216 0.806 (0.739 - 0.880) 
Stage of most problematic pressure ulcer (0-4) -0.092 a 0.913 (0.857 - 0.972) 
Status of most problematic stasis ulcer (0-3) -0.141 0.868 (0.798 - 0.945) 
Surgical wound(s) present (0-1) 0.359 1.431 (1.321 - 1.551) 
Urinary catheter (0-1) -0.311 0.733 (0.613 - 0.876) 
Anxiety level (0-3) -0.042 b 0.959 (0.922 - 0.998) 
Depression scale (0-5) -0.099 0.906 (0.862 - 0.952) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.049 a 0.952 (0.914 - 0.991) 
Prior (2 weeks ago) disability in housekeeping (0-4) -0.063 0.939 (0.915 - 0.964) 
Acute condition: terminal (0-1) -0.267 a 0.766 (0.638 - 0.920) 
Acute condition: oxygen therapy (0-1) -0.204 0.815 (0.735 - 0.904) 
Acute condition: IV/Infusion therapy (0-1) -0.647 0.523 (0.443 - 0.618) 
Acute condition: enteral/parenteral nutrition (0-1) -0.346 a 0.708 (0.536 - 0.934) 
Chronic condition: dependence in personal care (0-1) -0.091 b 0.913 (0.834 - 0.999) 
Chronic condition: chronic pain (0-1) -0.354 0.702 (0.646 - 0.762) 
Diagnosis: neoplasms (0-1) -0.170 a 0.844 (0.748 - 0.952) 
Diagnosis: musculoskeletal system diseases (0-1) -0.175 0.840 (0.780 - 0.903) 
Diagnosis: ill-defined conditions (0-1) -0.112 a 0.894 (0.831 - 0.961) 
Diagnosis: other injury (0-1) -0.194 a 0.824 (0.718 - 0.946) 
Length of stay: more than 31 days (0-1) 0.426 1.532 (1.427 - 1.644) 
Constant 1.387 

Number of Risk Factors: 25 
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TABLE 3: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Pain 
Interfering with Activity. (Cont'd) 

Submodel 2: 	 For Improvement in Pain Interfering with Activity restricted to patients who are at Level 2 
on the Pain Interfering with Activity scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.251 1.285 (1.217 - 1.357) 
Inpatient discharge from hospital (0-1) 0.099 1.104 (1.073 - 1.136) 
Inpatient discharge from rehab. facility (0-1) 0.112 1.119 (1.076 - 1.164) 
Medical regimen change in past 14 days (0-1) 0.161 1.175 (1.134 - 1.217) 
Intractable pain prior to past 2 weeks (0-1) -0.180 0.835 (0.792 - 0.881) 
Moderate or better recovery prognosis (0-1) 0.209 1.233 (1.153 - 1.318) 
Good functional status rehabilitation prognosis (0-1) 0.219 1.245 (1.195 - 1.297) 
Heavy smoking at SOC (0-1) -0.124 0.883 (0.843 - 0.925) 
Obesity at SOC (0-1) -0.168 0.846 (0.817 - 0.875) 
Gender: female (0-1) -0.123 0.884 (0.860 - 0.908) 
Intractable pain (0-1) -0.245 0.783 (0.751 - 0.816) 
Stage of most problematic pressure ulcer (0-4) -0.027 b 0.973 (0.949 - 0.998) 
Stasis ulcer(s) present (0-1) -0.186 0.831 (0.764 - 0.903) 
Number of surgical wounds present (0-4) 0.061 1.062 (1.049 - 1.076) 
Anxiety level (0-3) -0.063 0.939 (0.924 - 0.954) 
Depression scale (0-5) -0.095 0.910 (0.887 - 0.933) 
Disability in bathing (0-5) -0.016 0.984 (0.974 - 0.994) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.061 0.941 (0.928 - 0.954) 
Acute condition: orthopedic (0-1) -0.223 0.800 (0.772 - 0.829) 
Acute condition: terminal (0-1) -0.199 0.820 (0.750 - 0.896) 
Acute condition: contagious/communicable disease (0-1) -0.181 0.835 (0.747 - 0.932) 
Acute condition: oxygen therapy (0-1) -0.146 0.864 (0.827 - 0.902) 
Chronic condition: chronic pain (0-1) -0.095 b 0.910 (0.838 - 0.988) 
Diagnosis: neoplasms (0-1) -0.119 0.888 (0.851 - 0.927) 
Diagnosis: musculoskeletal system diseases (0-1) -0.306 0.737 (0.714 - 0.760) 
Diagnosis: fractures (0-1) -0.096 0.908 (0.872 - 0.946) 
Length of stay: more than 31 days (0-1) 0.326 1.385 (1.350 - 1.421) 
Constant -0.228 

Number of Risk Factors: 27 

Submodel 3: 	 For Improvement in Pain Interfering with Activity restricted to patients who are at Level 1 
on the Pain Interfering with Activity scale at SOC/ROC. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.173 1.189 (1.129 - 1.253) 
Inpatient discharge from rehab. facility (0-1) 0.157 1.170 (1.080 - 1.266) 
Good functional status rehabilitation prognosis (0-1) 0.187 1.206 (1.135 - 1.282) 
Heavy smoking at SOC (0-1) -0.143 a 0.867 (0.791 - 0.950) 
Obesity at SOC (0-1) -0.172 0.842 (0.785 - 0.903) 
Gender: female (0-1) -0.117 0.890 (0.846 - 0.936) 
Patient lives alone (0-1) 
Stage 3-4 pressure ulcer(s) present (0-1) 

-0.071 a 

-0.250 b 
0.932 
0.779 

(0.883 - 0.983) 
(0.628 - 0.965) 

Status of most problematic stasis ulcer (0-3) -0.079 a 0.925 (0.868 - 0.985) 
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TABLE 3: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Pain 
Interfering with Activity. (Cont'd) 

Submodel 3: 	 For Improvement in Pain Interfering with Activity restricted to patients who are at Level 1 
on the Pain Interfering with Activity scale at SOC/ROC. (Cont'd) 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Number of surgical wounds present (0-4) 0.039 a 1.040 (1.011 - 1.069) 
Dyspnea (0-4) -0.075 0.928 (0.908 - 0.949) 
Anxiety level (0-3) -0.050 a 0.951 (0.920 - 0.982) 
Depression scale (0-5) -0.091 0.913 (0.870 - 0.958) 
Disability in ambulation (0-5) -0.080 0.923 (0.898 - 0.949) 
Prior (2 weeks ago) disability in bathing (0-5) -0.029 0.971 (0.955 - 0.988) 
Chronic condition: chronic pain (0-1) -0.495 0.610 (0.448 - 0.830) 
Diagnosis: blood diseases (0-1) -0.108 a 0.898 (0.823 - 0.980) 
Diagnosis: musculoskeletal system diseases (0-1) -0.314 0.731 (0.693 - 0.770) 
Diagnosis: fractures (0-1) -0.210 0.810 (0.745 - 0.882) 
Length of stay: more than 31 days (0-1) 0.061 a 1.063 (1.013 - 1.115) 
Constant 0.281 

Number of Risk Factors: 20 

Number of Unique Risk Factors Across All Model Components: 43 

Overall model developmental sample R2 = 0.065§ 

Overall model developmental sample C-statistic = 0.643§ 

Overall model validation sample R2 = 0.067§ 

Overall model validation sample C-statistic = 0.644§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 4: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Urinary 
Incontinence. 

This model is comprised of four logistic regression submodels that predict the outcome of Improvement in 
Urinary Incontinence for patients in four distinct subpopulations defined by their health status at start or 
resumption of care (SOC/ROC): 

The first submodel predicts this outcome for patients who are at level 4 on the Urinary Incontinence scale 
at SOC/ROC. 

The second submodel predicts this outcome for patients who are at level 3 on the Urinary Incontinence 
scale at SOC/ROC. 

The third submodel predicts this outcome for patients who are at level 2 on the Urinary Incontinence scale 
at SOC/ROC. 

The fourth submodel predicts this outcome for patients who are at level 1 on the Urinary Incontinence 
scale at SOC/ROC. 

Risk factors, coefficients, odds ratios, and confidence intervals for odds ratios are presented below for each of 
the four submodels. Thereafter, summary statistics provide information on the total number of unique risk 
factors (because some risk factors appear in more than one submodel) and the explanatory power of the 
overall model that results from combining the submodels. 

Submodel 1: 	 For Improvement in Urinary Incontinence restricted to patients who are at level 4 on the 
Urinary Incontinence scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.284 1.329 (1.236 - 1.429) 
Urinary catheter prior to past 2 weeks (0-1) -0.627 0.534 (0.500 - 0.571) 
Moderate or better recovery prognosis (0-1) 0.235 1.264 (1.113 - 1.436) 
Good functional status rehabilitation prognosis (0-1) 0.189 1.208 (1.107 - 1.318) 
Gender: female (0-1) 0.381 1.464 (1.370 - 1.564) 
Patient lives in own home (0-1) 0.102 a 1.108 (1.026 - 1.196) 
Surgical wound(s) present (0-1) 0.264 1.302 (1.175 - 1.443) 
Urinary tract infection (0-1) -0.175 0.840 (0.778 - 0.906) 
Bowel ostomy (0-1) -0.681 0.506 (0.435 - 0.589) 
Bowel incontinence frequency (0-5) -0.031 b 0.970 (0.943 - 0.997) 
Disability in ambulation (0-5) -0.052 a 0.949 (0.911 - 0.989) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.214 0.807 (0.777 - 0.839) 
Acute condition: open wound/lesion (0-1) -0.185 0.831 (0.754 - 0.916) 
Acute condition: terminal (0-1) -0.418 0.659 (0.557 - 0.779) 
Acute condition: pulmonary (0-1) -0.147 a 0.863 (0.779 - 0.957) 
Acute condition: IV/Infusion therapy (0-1) -0.653 0.520 (0.435 - 0.622) 
Chronic condition: chronic pain (0-1) -0.381 0.683 (0.586 - 0.797) 
Diagnosis: endocrine/nutritional/metabolic (0-1) -0.148 0.863 (0.800 - 0.929) 
Diagnosis: nervous system disorder (0-1) -0.574 0.563 (0.517 - 0.614) 
Diagnosis: genitourinary system diseases (0-1) -0.078 b 0.925 (0.863 - 0.991) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.371 0.690 (0.616 - 0.772) 
Length of stay: more than 31 days (0-1) 0.281 1.325 (1.240 - 1.416) 
Constant 0.311 

Number of Risk Factors: 22 
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TABLE 4: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Urinary 
Incontinence. (Cont'd) 

Submodel 2: 	 For Improvement in Urinary Incontinence restricted to patients who are at level 3 on the 
Urinary Incontinence scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.172 1.188 (1.093 - 1.291) 
Inpatient discharge from hospital (0-1) 0.284 1.328 (1.285 - 1.373) 
Inpatient discharge from rehab. facility (0-1) 0.453 1.573 (1.495 - 1.655) 
Inpatient discharge from nursing home (0-1) 0.301 1.351 (1.282 - 1.425) 
Number of diagnoses with severity rating > 2 (0-6)# -0.027 0.973 (0.963 - 0.983) 
Good functional status rehabilitation prognosis (0-1) 0.111 1.117 (1.079 - 1.156) 
Obesity at SOC (0-1) -0.090 0.914 (0.877 - 0.952) 
Gender: female (0-1) -0.101 0.904 (0.873 - 0.936) 
Patient lives in own home (0-1) 0.055 1.056 (1.022 - 1.092) 
Patient lives with family member (0-1) 0.157 1.170 (1.134 - 1.207) 
Vision impairment (0-2) -0.048 0.953 (0.927 - 0.979) 
Speech/language impairment (0-5) -0.072 0.931 (0.911 - 0.951) 
Stage of most problematic pressure ulcer (0-4) -0.071 0.932 (0.906 - 0.959) 
Surgical wound(s) present (0-1) 0.191 1.210 (1.149 - 1.274) 
Dyspnea (0-4) -0.035 0.966 (0.954 - 0.979) 
Bowel ostomy (0-1) -0.231 0.794 (0.704 - 0.896) 
Bowel incontinence frequency (0-5) -0.103 0.902 (0.891 - 0.914) 
Demonstrated behavior: memory deficit (0-1) -0.082 0.921 (0.882 - 0.961) 
Demonstrated behavior: impaired decision-making (0-1) -0.053 a 0.948 (0.909 - 0.989) 
Disability in cognitive functioning (0-4) -0.064 0.938 (0.914 - 0.962) 
Confusion scale (0-4) -0.041 0.960 (0.943 - 0.978) 
Disability in transferring (0-5) -0.079 0.924 (0.906 - 0.943) 
Disability in eating (0-5) -0.040 a 0.960 (0.935 - 0.987) 
Disability in telephone use (0-5) -0.027 0.974 (0.962 - 0.986) 
Prior (2 weeks ago) disability in bathing (0-5) -0.035 0.966 (0.952 - 0.980) 
Prior (2 weeks ago) disability in toileting (0-4) -0.048 0.953 (0.936 - 0.971) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.098 0.907 (0.888 - 0.925) 
Prior (2 weeks ago) disability in housekeeping (0-4) -0.016 a 0.984 (0.971 - 0.997) 
Acute condition: open wound/lesion (0-1) -0.164 0.849 (0.815 - 0.884) 
Acute condition: enteral/parenteral nutrition (0-1) -0.197 0.821 (0.725 - 0.930) 
Chronic condition: urinary incontinence/catheter (0-1) -0.396 0.673 (0.651 - 0.696) 
Chronic condition: chronic pain (0-1) -0.088 a 0.916 (0.864 - 0.971) 
Diagnosis: genitourinary system diseases (0-1) -0.088 0.916 (0.877 - 0.957) 
Length of stay: more than 31 days (0-1) 0.205 1.228 (1.191 - 1.265) 
Constant 0.533 

Number of Risk Factors: 34 
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TABLE 4: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Urinary 
Incontinence. (Cont'd) 

Submodel 3: 	 For Improvement in Urinary Incontinence restricted to patients who are at level 2 on the 
Urinary Incontinence scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.325 a 1.385 (1.070 - 1.792) 
Inpatient discharge from hospital (0-1) 0.460 1.584 (1.445 - 1.738) 
Inpatient discharge from rehab. facility (0-1) 0.587 1.798 (1.567 - 2.063) 
Inpatient discharge from nursing home (0-1) 0.250 1.283 (1.114 - 1.478) 
Patient has unpaid live-in help (0-1) 0.287 1.332 (1.190 - 1.491) 
Intractable pain (0-1) -0.153 a 0.859 (0.759 - 0.971) 
Dyspnea (0-4) -0.075 0.928 (0.893 - 0.964) 
Bowel incontinence frequency (0-5) -0.128 0.880 (0.835 - 0.927) 
Depression scale (0-5) -0.087 a 0.917 (0.858 - 0.980) 
Confusion scale (0-4) -0.112 0.895 (0.858 - 0.932) 
Disability in toileting (0-4) -0.059 a 0.943 (0.899 - 0.989) 
Disability in eating (0-5) -0.099 a 0.906 (0.843 - 0.973) 
Disability in transportation (0-2) -0.355 0.701 (0.571 - 0.861) 
Disability in telephone use (0-5) -0.062 0.940 (0.910 - 0.971) 
Prior (2 weeks ago) disability in shopping (0-3) -0.111 0.895 (0.856 - 0.935) 
Acute condition: contagious/communicable disease (0-1) -0.725 a 0.484 (0.302 - 0.776) 
Chronic condition: urinary incontinence/catheter (0-1) -0.352 0.704 (0.646 - 0.766) 
Diagnosis: nervous system disorder (0-1) -0.149 a 0.862 (0.769 - 0.966) 
Diagnosis: genitourinary system diseases (0-1) -0.166 a 0.847 (0.741 - 0.967) 
Length of stay: more than 31 days (0-1) 0.179 1.196 (1.098 - 1.302) 
Constant 0.653 

Number of Risk Factors: 20 

Submodel 4: 	 For Improvement in Urinary Incontinence restricted to patients who are at level 1 on the 
Urinary Incontinence scale at SOC/ROC. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.262 1.299 (1.235 - 1.366) 
Inpatient discharge from rehab. facility (0-1) 0.320 1.377 (1.282 - 1.480) 
Inpatient discharge from nursing home (0-1) 0.173 1.189 (1.101 - 1.283) 
Urinary incontinence with past 2 weeks (0-1) -0.475 0.622 (0.595 - 0.651) 
Impaired decision-making prior to past 2 weeks (0-1) -0.095 a 0.909 (0.847 - 0.976) 
Good functional status rehabilitation prognosis (0-1) 0.211 1.235 (1.168 - 1.306) 
Obesity at SOC (0-1) -0.137 0.872 (0.820 - 0.927) 
Age (in years) -0.004 0.996 (0.994 - 0.998) 
Gender: female (0-1) 
Patient lives in own home (0-1) 

-0.236 
0.054 b 

0.790 
1.056 

(0.748 - 0.834) 
(1.003 - 1.111) 

Patient lives with family member (0-1) 0.142 1.153 (1.101 - 1.207) 
Vision impairment (0-2) -0.054 a 0.948 (0.907 - 0.991) 
Speech/language impairment (0-5) -0.055 a 0.946 (0.911 - 0.983) 
Surgical wound(s) present (0-1) 0.203 1.225 (1.139 - 1.317) 
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TABLE 4: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Urinary 
Incontinence. (Cont'd) 

Submodel 4: 	 For Improvement in Urinary Incontinence restricted to patients who are at level 1 on the 
Urinary Incontinence scale at SOC/ROC. (Cont'd) 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Dyspnea (0-4) -0.042 0.959 (0.939 - 0.978) 
Bowel incontinence frequency (0-5) 
Depression scale (0-5) 

-0.126 
-0.041 b 

0.882 
0.960 

(0.856 - 0.908) 
(0.923 - 0.997) 

Disability in cognitive functioning (0-4) -0.051 a 0.950 (0.910 - 0.991) 
Confusion scale (0-4) -0.067 0.936 (0.908 - 0.964) 
Disability in transferring (0-5) -0.062 a 0.940 (0.903 - 0.978) 
Disability in ambulation (0-5) -0.108 0.897 (0.867 - 0.929) 
Prior (2 weeks ago) disability in bathing (0-5) -0.059 0.943 (0.927 - 0.959) 
Prior (2 weeks ago) disability in telephone use (0-5) -0.061 0.941 (0.922 - 0.961) 
Acute condition: open wound/lesion (0-1) 
Acute condition: contagious/communicable disease (0-1) 

-0.188 
-0.227 b 

0.829 
0.797 

(0.782 - 0.878) 
(0.651 - 0.975) 

Chronic condition: dependence in medication admin. (0-1) -0.155 0.856 (0.811 - 0.904) 
Diagnosis: blood diseases (0-1) -0.137 0.872 (0.802 - 0.947) 
Diagnosis: nervous system disorder (0-1) -0.157 0.855 (0.801 - 0.913) 
Diagnosis: genitourinary system diseases (0-1) -0.100 a 0.905 (0.844 - 0.970) 
Length of stay: more than 31 days (0-1) 0.196 1.217 (1.163 - 1.273) 
Constant 1.144 

Number of Risk Factors: 30 

Number of Unique Risk Factors Across All Model Components: 57 

Overall model developmental sample R2 = 0.119§ 


Overall model developmental sample C-statistic = 0.696§ 


Overall model validation sample R2 = 0.119§ 


Overall model validation sample C-statistic = 0.695§ 


* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 
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TABLE 4: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Urinary 
Incontinence. (Cont'd) 

# 	 A primary diagnosis and up to five other diagnoses are recorded for each patient at SOC/ROC. Each of the up to six 
diagnoses is rated according to the following five-level severity index: 
0 - Asymptomatic, no treatment needed at this time. 

1 - Symptoms well controlled with current therapy. 

2 - Symptoms controlled with difficulty, affecting daily functioning; patient needs ongoing monitoring. 

3 - Symptoms poorly controlled, patients needs frequent adjustment in treatment and dose monitoring. 

4 - Symptoms poorly controlled, history of rehospitalizations.


§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 5: Logistic Regression Model for Predicting the Outcome of Improvement in Bathing. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.267 1.306 (1.215 - 1.404) 
Inpatient discharge from hospital (0-1) 0.340 1.405 (1.361 - 1.451) 
Inpatient discharge from rehab. facility (0-1) 0.355 1.426 (1.364 - 1.490) 
Inpatient discharge from nursing home (0-1) 0.327 1.387 (1.320 - 1.458) 
Moderate or better recovery prognosis (0-1) 0.205 1.227 (1.151 - 1.308) 
Good functional status rehabilitation prognosis (0-1) 0.288 1.333 (1.281 - 1.388) 
Obesity at SOC (0-1) -0.098 0.907 (0.871 - 0.945) 
Age (in years) -0.007 0.994 (0.992 - 0.995) 
Gender: female (0-1) -0.116 0.891 (0.864 - 0.918) 
Patient lives in own home (0-1) 0.072 1.074 (1.038 - 1.112) 
Patient lives with family member (0-1) 0.135 1.144 (1.090 - 1.201) 
Patient lives alone (0-1) 
Vision impairment (0-2) 

0.185 
-0.031 b 

1.203 
0.970 

(1.138 - 1.272) 
(0.943 - 0.997) 

Speech/language impairment (0-5) -0.062 0.940 (0.918 - 0.963) 
Stage 1-4 pressure ulcer(s) present (0-1) -0.282 0.754 (0.703 - 0.809) 
Stasis ulcer(s) present (0-1) -0.432 0.649 (0.589 - 0.715) 
Surgical wound(s) present (0-1) 0.166 1.181 (1.122 - 1.242) 
Number of surgical wounds present (0-4) 0.085 1.088 (1.061 - 1.116) 
Urinary incontinence severity 1 (0-4) -0.044 0.957 (0.943 - 0.971) 
Bowel incontinence frequency (0-5) -0.045 0.956 (0.939 - 0.973) 
Demonstrated behavior: verbal disruption (0-1) -0.222 0.801 (0.707 - 0.908) 
Disability in cognitive functioning (0-4) 
Confusion scale (0-4) 

-0.035 a 

-0.022 b 
0.966 
0.978 

(0.939 - 0.993) 
(0.959 - 0.998) 

Disability in dressing upper body (0-3) -0.050 0.952 (0.933 - 0.971) 
Disability in bathing (0-5) 0.771 2.163 (2.124 - 2.202) 
Disability in toileting (0-4) -0.079 0.924 (0.905 - 0.944) 
Disability in transferring (0-5) -0.097 0.908 (0.885 - 0.930) 
Disability in ambulation (0-5) -0.222 0.801 (0.783 - 0.819) 
Disability in mgt. of oral medications (0-2) 
Disability in transportation (0-2) 

-0.106 
-0.085 b 

0.899 
0.919 

(0.874 - 0.925) 
(0.854 - 0.989) 

Disability in housekeeping (0-4) -0.026 0.975 (0.962 - 0.988) 
Disability in telephone use (0-5) -0.037 0.964 (0.951 - 0.977) 
ADL assistance provided by caregiver (0-1) -0.089 0.915 (0.887 - 0.944) 
Prior (2 weeks ago) disability in bathing (0-5) -0.149 0.861 (0.849 - 0.874) 
Prior (2 weeks ago) disability in transportation (0-2) -0.087 0.916 (0.880 - 0.954) 
Prior (2 weeks ago) disability in laundry (0-2) -0.098 0.906 (0.881 - 0.933) 
Prior (2 weeks ago) disability in shopping (0-3) -0.040 0.961 (0.940 - 0.982) 
Acute condition: terminal (0-1) -0.257 0.773 (0.707 - 0.845) 
Acute condition: oxygen therapy (0-1) -0.126 0.882 (0.846 - 0.919) 
Acute condition: enteral/parenteral nutrition (0-1) -0.304 0.738 (0.660 - 0.826) 
Chronic condition: urinary incontinence/catheter (0-1) -0.095 0.910 (0.869 - 0.953) 
Chronic condition: dependence in medication admin. (0-1) -0.068 0.935 (0.898 - 0.973) 
Diagnosis: neoplasms (0-1) 
Diagnosis: endocrine/nutritional/metabolic (0-1) 
Diagnosis: mental disease (0-1) 

-0.102 
-0.034 b 

-0.051 b 

0.904 
0.967 
0.951 

(0.862 - 0.947) 
(0.938 - 0.997) 
(0.907 - 0.996) 

Diagnosis: nervous system disorder (0-1) -0.150 0.861 (0.825 - 0.898) 
Diagnosis: genitourinary system diseases (0-1) -0.068 0.934 (0.896 - 0.974) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.169 0.845 (0.794 - 0.898) 
Diagnosis: other injury (0-1) -0.136 0.873 (0.825 - 0.924) 
Length of stay: more than 31 days (0-1) 0.267 1.306 (1.270 - 1.342) 
Constant -0.908 
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TABLE 5: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Bathing. 
(Cont'd) 

Number of Risk Factors: 50 

Developmental Sample R2 = 0.192§ Validation Sample R2 = 0.193§ 

Developmental Sample C-statistic = 0.755§ Validation Sample C-statistic = 0.755§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

§ The R2 values are the squared correlations between predicted and observed values for all patients in the develop-
mental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, with 
some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 6: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Management of Oral Medications. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.218 1.244 (1.160 - 1.333) 
Inpatient discharge from hospital (0-1) 0.262 1.300 (1.261 - 1.340) 
Inpatient discharge from rehab. facility (0-1) 0.380 1.462 (1.402 - 1.525) 
Inpatient discharge from nursing home (0-1) 0.171 1.186 (1.132 - 1.243) 
Impaired decision-making within past 2 weeks (0-1) -0.095 0.909 (0.866 - 0.954) 
Moderate functional status recovery prognosis (0-1) 0.202 1.224 (1.153 - 1.299) 
Good functional status rehabilitation prognosis (0-1) 0.156 1.169 (1.127 - 1.211) 
Age (in years) -0.016 0.984 (0.983 - 0.985) 
Gender: female (0-1) 0.152 1.164 (1.133 - 1.196) 
Patient lives in own home (0-1) 0.381 1.464 (1.418 - 1.510) 
Patient lives with family member (0-1) 0.496 1.642 (1.560 - 1.728) 
Patient lives alone (0-1) 0.588 1.801 (1.702 - 1.905) 
Patient has unpaid live-in help (0-1) 0.208 1.231 (1.172 - 1.294) 
Infrequency of caregiver assistance (1-7) -0.032 0.968 (0.960 - 0.976) 
Vision impairment (0-2) -0.104 0.901 (0.880 - 0.923) 
Speech/language impairment (0-5) -0.092 0.913 (0.893 - 0.932) 
Stage 1-4 pressure ulcer(s) present (0-1) -0.226 0.798 (0.755 - 0.844) 
Surgical wound(s) present (0-1) 0.403 1.496 (1.450 - 1.544) 
Presence of urinary incontinence (0-1) -0.044 b 0.957 (0.918 - 0.998) 
Urinary incontinence severity 1 (0-4) -0.036 0.965 (0.951 - 0.979) 
Demonstrated behavior: memory deficit (0-1) -0.168 0.845 (0.805 - 0.887) 
Disability in cognitive functioning -0.153 0.858 (0.838 - 0.879) 
Confusion scale (0-4) -0.131 0.877 (0.862 - 0.892) 
Disability in dressing upper body (0-3) -0.022 b 0.979 (0.961 - 0.997) 
Disability in toileting (0-4) -0.057 0.944 (0.926 - 0.963) 
Disability in transferring (0-5) -0.041 0.960 (0.937 - 0.983) 
Disability in ambulation (0-5) -0.099 0.906 (0.887 - 0.925) 
Disability in light meal preparation (0-2) -0.104 0.901 (0.882 - 0.921) 
Disability in mgt. of oral medications (0-2) 1.564 4.777 (4.572 - 4.991) 
Disability in telephone use (0-5) -0.146 0.864 (0.854 - 0.874) 
ADL assistance provided by caregiver (0-1) -0.056 0.946 (0.914 - 0.978) 
Prior (2 weeks ago) disability in transportation (0-2) -0.098 0.906 (0.873 - 0.941) 
Prior (2 weeks ago) disability in laundry (0-2) -0.065 0.937 (0.914 - 0.962) 
Prior (2 weeks ago) disability in shopping (0-3) -0.033 0.968 (0.949 - 0.986) 
Prior (2 weeks ago) disability in mgt. of oral medications (0-2) -0.181 0.834 (0.803 - 0.866) 
Acute condition: neurologic (0-1) -0.142 0.868 (0.833 - 0.904) 
Acute condition: terminal (0-1) -0.253 0.777 (0.714 - 0.845) 
Acute condition: mental/emotional (0-1) -0.172 0.842 (0.761 - 0.933) 
Acute condition: enteral/parenteral nutrition (0-1) -0.254 0.775 (0.695 - 0.865) 
Acute condition: ventilator (0-1) -0.597 a 0.550 (0.344 - 0.881) 
Chronic condition: eating disability (0-1) -0.306 0.736 (0.677 - 0.800) 
Chronic condition: dependence in medication admin. (0-1) -0.442 0.643 (0.612 - 0.675) 
Chronic condition: cognitive/mental/behavioral problems (0-1) -0.135 0.873 (0.833 - 0.916) 
Diagnosis: neoplasms (0-1) -0.081 0.923 (0.881 - 0.966) 
Diagnosis: endocrine/nutritional/metabolic (0-1) -0.065 0.937 (0.912 - 0.963) 
Diagnosis: mental disease (0-1) -0.216 0.806 (0.772 - 0.841) 
Diagnosis: nervous system disorder (0-1) -0.135 0.874 (0.839 - 0.911) 
Diagnosis: genitourinary system diseases (0-1) -0.078 0.925 (0.890 - 0.961) 
Diagnosis: congenital anomalies (0-1) -0.177 0.838 (0.732 - 0.958) 
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TABLE 6: 	 Logistic Regression Model for Predicting the Outcome of Improvement in 
Management of Oral Medications. (Cont'd) 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Diagnosis: ill-defined conditions (0-1) -0.030 0.970 (0.945 - 0.996) 
Length of stay: more than 31 days (0-1) 0.254 1.289 (1.257 - 1.323) 
Constant -1.389 

Number of Risk Factors: 51 

Developmental Sample R2 = 0.180§ Validation Sample R2 = 0.180§ 

Developmental Sample C-statistic = 0.754§ Validation Sample C-statistic = 0.754§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 7: Logistic Regression Model for Predicting the Outcome of Improvement in Dyspnea. 

This model is comprised of four logistic regression submodels that predict the outcome of Improvement in 
Dyspnea for patients in four distinct subpopulations defined by their health status at start or resumption of 
care (SOC/ROC): 

The first submodel predicts this outcome for patients who are at level 4 on the Dyspnea scale at 
SOC/ROC. 

The second submodel predicts this outcome for patients who are at level 3 on the Dyspnea scale at 
SOC/ROC. 

The third submodel predicts this outcome for patients who are at level 2 on the Dyspnea scale at 
SOC/ROC. 

The fourth submodel predicts this outcome for patients who are at level 1 on the Dyspnea scale at 
SOC/ROC. 

Risk factors, coefficients, odds ratios, and confidence intervals for odds ratios are presented below for each of 
the four submodels. Thereafter, summary statistics provide information on the total number of unique risk 
factors (because some risk factors appear in more than one submodel) and the explanatory power of the 
overall model that results from combining the submodels. 

Submodel 1: 	 For Improvement in Dyspnea restricted to patients who are at level 4 on the Dyspnea 
scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.353 1.424 (1.297 - 1.563) 
Inpatient discharge from rehab. facility (0-1) 0.485 1.624 (1.361 - 1.937) 
Inpatient discharge from nursing home (0-1) 0.352 1.422 (1.192 - 1.697) 
Medical regimen change in past 14 days (0-1) 0.155 a 1.168 (1.037 - 1.314) 
Maximum severity rating among all diagnoses (0-4)# -0.132 0.877 (0.832 - 0.924) 
Moderate or better recovery prognosis (0-1) 0.365 1.441 (1.284 - 1.617) 
Good functional status rehabilitation prognosis (0-1) 0.181 1.199 (1.088 - 1.320) 
Gender: female (0-1) 0.119 a 1.127 (1.041 - 1.219) 
Pain interfering with activity (0-3) -0.055 a 0.947 (0.914 - 0.982) 
Number of surgical wounds present (0-4) 0.123 1.131 (1.065 - 1.201) 
Bowel incontinence frequency (0-5) -0.059 0.943 (0.909 - 0.979) 
Anxiety level (0-3) -0.095 0.910 (0.873 - 0.948) 
Prior (2 weeks ago) disability in bathing (0-5) -0.062 0.940 (0.911 - 0.969) 
Prior (2 weeks ago) disability in shopping (0-3) -0.080 0.923 (0.880 - 0.968) 
Acute condition: terminal (0-1) -0.218 0.805 (0.702 - 0.922) 
Acute condition: mental/emotional (0-1) -0.358 b 0.699 (0.489 - 0.998) 
Acute condition: oxygen therapy (0-1) -0.698 0.498 (0.456 - 0.544) 
Acute condition: ventilator (0-1) -0.842 0.431 (0.281 - 0.660) 
Diagnosis: blood diseases (0-1) -0.255 0.775 (0.671 - 0.894) 
Diagnosis: respiratory system diseases (0-1) -0.245 0.782 (0.717 - 0.854) 
Length of stay: more than 31 days (0-1) 0.495 1.640 (1.517 - 1.773) 
Constant 1.192 

Number of Risk Factors: 21 
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TABLE 7: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Dyspnea. 
(Cont'd) 

Submodel 2: 	 For Improvement in Dyspnea restricted to patients who are at level 3 on the Dyspnea 
scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.233 1.262 (1.163 - 1.370) 
Inpatient discharge from hospital (0-1) 0.395 1.484 (1.423 - 1.547) 
Inpatient discharge from rehab. facility (0-1) 0.515 1.673 (1.556 - 1.799) 
Inpatient discharge from nursing home (0-1) 0.427 1.533 (1.414 - 1.661) 
Maximum severity rating among all diagnoses (0-4) # -0.096 0.908 (0.885 - 0.932) 
Moderate or better recovery prognosis (0-1) 0.183 1.200 (1.124 - 1.282) 
Good functional status rehabilitation prognosis (0-1) 0.276 1.318 (1.260 - 1.379) 
Heavy smoking at SOC (0-1) -0.156 0.856 (0.808 - 0.907) 
Obesity at SOC (0-1) -0.129 0.879 (0.840 - 0.920) 
Gender: female (0-1) 0.082 1.086 (1.045 - 1.128) 
Patient lives alone (0-1) -0.164 0.849 (0.814 - 0.885) 
Vision impairment (0-2) -0.132 0.877 (0.847 - 0.907) 
Hearing impairment (0-4) -0.034 a 0.966 (0.943 - 0.990) 
Pain interfering with activity (0-3) -0.033 0.968 (0.951 - 0.985) 
Stasis ulcer(s) present (0-1) -0.138 a 0.871 (0.776 - 0.978) 
Number of surgical wounds present (0-4) 0.132 1.141 (1.114 - 1.169) 
Urinary incontinence severity 1 (0-4) -0.063 0.939 (0.926 - 0.951) 
Anxiety level (0-3) -0.066 0.937 (0.918 - 0.956) 
Prior (2 weeks ago) disability in bathing (0-5) -0.040 0.961 (0.947 - 0.976) 
Prior (2 weeks ago) disability in transportation (0-2) -0.109 0.896 (0.854 - 0.941) 
Prior (2 weeks ago) disability in housekeeping (0-4) -0.047 0.954 (0.938 - 0.971) 
Acute condition: terminal (0-1) -0.308 0.735 (0.673 - 0.802) 
Acute condition: gastrointestinal disorder (0-1) -0.075 a 0.928 (0.876 - 0.984) 
Acute condition: oxygen therapy (0-1) -0.709 0.492 (0.473 - 0.513) 
Acute condition: IV/Infusion therapy (0-1) -0.250 0.779 (0.694 - 0.875) 
Acute condition: ventilator (0-1) -1.184 0.306 (0.204 - 0.458) 
Chronic condition: dependence in living skills (0-1) -0.089 0.915 (0.868 - 0.965) 
Diagnosis: neoplasms (0-1) -0.202 0.817 (0.769 - 0.868) 
Diagnosis: blood diseases (0-1) -0.087 0.917 (0.861 - 0.976) 
Diagnosis: respiratory system diseases (0-1) -0.203 0.816 (0.784 - 0.850) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.169 0.845 (0.790 - 0.903) 
Diagnosis: other injury (0-1) -0.181 0.834 (0.774 - 0.898) 
Length of stay: more than 31 days (0-1) 0.239 1.270 (1.225 - 1.317) 
Constant 0.890 

Number of Risk Factors: 32 
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TABLE 7: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Dyspnea. 
(Cont'd) 

Submodel 3: 	 For Improvement in Dyspnea restricted to patients who are at level 2 on the Dyspnea 
scale at SOC/ROC. 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Medicare as a payment source (0-1) 0.132 1.141 (1.074 - 1.211) 
Inpatient discharge from hospital (0-1) 0.286 1.331 (1.291 - 1.371) 
Inpatient discharge from rehab. facility (0-1) 0.553 1.739 (1.660 - 1.822) 
Inpatient discharge from nursing home (0-1) 0.411 1.508 (1.432 - 1.589) 
Severity rating for primary diagnosis (0-4) -0.073 0.930 (0.912 - 0.948) 
Moderate or better recovery prognosis (0-1) 0.128 1.137 (1.071 - 1.206) 
Good functional status rehabilitation prognosis (0-1) 0.230 1.259 (1.214 - 1.304) 
Heavy smoking at SOC (0-1) -0.149 0.861 (0.823 - 0.901) 
Obesity at SOC (0-1) -0.152 0.859 (0.830 - 0.889) 
Patient has unpaid live-in help (0-1) 0.073 1.076 (1.032 - 1.121) 
Vision impairment (0-2) -0.168 0.845 (0.824 - 0.866) 
Hearing impairment (0-4) -0.039 0.961 (0.944 - 0.979) 
Pain interfering with activity (0-3) -0.029 0.972 (0.959 - 0.985) 
Status of most problematic stasis ulcer (0-3) -0.081 0.922 (0.891 - 0.955) 
Surgical wound(s) present (0-1) 0.184 1.202 (1.143 - 1.264) 
Number of surgical wounds present (0-4) 0.046 1.047 (1.023 - 1.071) 
Urinary incontinence severity 1 (0-4) -0.050 0.951 (0.942 - 0.961) 
Anxiety level (0-3) -0.071 0.931 (0.917 - 0.946) 
Prior (2 weeks ago) disability in ambulation (0-5) -0.068 0.935 (0.921 - 0.949) 
Prior (2 weeks ago) disability in housekeeping (0-4) -0.046 0.955 (0.943 - 0.967) 
Prior (2 weeks ago) disability in shopping (0-3) -0.041 0.959 (0.941 - 0.978) 
Acute condition: terminal (0-1) -0.125 a 0.883 (0.811 - 0.960) 
Acute condition: mental/emotional (0-1) -0.190 0.827 (0.742 - 0.922) 
Acute condition: oxygen therapy (0-1) -0.710 0.492 (0.474 - 0.510) 
Acute condition: IV/Infusion therapy (0-1) -0.295 0.745 (0.683 - 0.813) 
Acute condition: ventilator (0-1) -1.151 0.316 (0.192 - 0.522) 
Chronic condition: chronic pain (0-1) -0.103 0.902 (0.854 - 0.952) 
Diagnosis: neoplasms (0-1) -0.229 0.795 (0.761 - 0.832) 
Diagnosis: endocrine/nutritional/metabolic (0-1) -0.118 0.889 (0.865 - 0.914) 
Diagnosis: circulatory system diseases (0-1) -0.145 0.865 (0.842 - 0.889) 
Diagnosis: respiratory system diseases (0-1) -0.203 0.816 (0.791 - 0.842) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.223 0.800 (0.763 - 0.839) 
Diagnosis: other injury (0-1) -0.201 0.818 (0.777 - 0.861) 
Length of stay: more than 31 days (0-1) 0.111 1.118 (1.089 - 1.147) 
Constant 0.555 

Number of Risk Factors: 34 
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TABLE 7: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Dyspnea. 
(Cont'd) 

Submodel 4: 	 For Improvement in Dyspnea restricted to patients who are at level 1 on the Dyspnea 
scale at SOC/ROC. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 

Inpatient discharge from rehab. facility (0-1) 

Inpatient discharge from nursing home (0-1) 

Good functional status rehabilitation prognosis (0-1) 

Heavy smoking at SOC (0-1) 

Obesity at SOC (0-1) 

Age (in years) 

Gender: female (0-1) 

Vision impairment (0-2) 

Hearing impairment (0-4) 

Surgical wound(s) present (0-1) 

Anxiety level (0-3) 

Depression scale (0-5) 

Prior (2 weeks ago) disability in housekeeping (0-4) 

Prior (2 weeks ago) disability in shopping (0-3) 

Acute condition: terminal (0-1) 

Acute condition: cardiac/peripheral vascular (0-1) 

Acute condition: pulmonary (0-1) 

Acute condition: oxygen therapy (0-1) 

Acute condition: IV/Infusion therapy (0-1) 

Chronic condition: urinary incontinence/catheter (0-1) 

Chronic condition: dependence in medication admin. (0-1) 

Diagnosis: neoplasms (0-1) 

Diagnosis: endocrine/nutritional/metabolic (0-1) 

Diagnosis: circulatory system diseases (0-1) 

Diagnosis: respiratory system diseases (0-1) 

Diagnosis: skin/subcutaneous diseases (0-1) 

Diagnosis: other injury (0-1) 

Constant 


Number of Risk Factors: 28 


Number of Unique Risk Factors Across All Model Components: 

Overall model developmental sample R2 = 0.114§ 


Overall model developmental sample C-statistic = 0.695§ 


Overall model validation sample R2 = 0.116§ 


Overall model validation sample C-statistic = 0.695§ 


* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. 
indicated otherwise. 

0.179 1.196 (1.163 - 1.231) 
0.421 1.524 (1.468 - 1.582) 
0.252 1.287 (1.232 - 1.344) 
0.205 1.227 (1.185 - 1.272) 

-0.192 0.825 (0.789 - 0.864) 
-0.352 0.703 (0.679 - 0.728) 
-0.005 0.995 (0.994 - 0.996) 
0.041 1.042 (1.016 - 1.068) 

-0.073 0.930 (0.906 - 0.954) 
-0.076 0.927 (0.909 - 0.944) 
0.240 1.271 (1.237 - 1.306) 

-0.089 0.915 (0.901 - 0.930) 
-0.038 a 0.963 (0.940 - 0.987) 
-0.014 a 0.986 (0.975 - 0.998) 
-0.054 0.948 (0.932 - 0.964) 
-0.235 0.790 (0.721 - 0.867) 
-0.263 0.769 (0.746 - 0.793) 
-0.171 0.843 (0.801 - 0.887) 
-1.143 0.319 (0.302 - 0.337) 
-0.201 0.818 (0.755 - 0.885) 
-0.101 0.904 (0.875 - 0.934) 
-0.042 a 0.959 (0.932 - 0.987) 
-0.221 0.802 (0.770 - 0.834) 
-0.144 0.866 (0.844 - 0.889) 
-0.104 0.901 (0.875 - 0.928) 
-0.323 0.724 (0.692 - 0.758) 
-0.223 0.800 (0.763 - 0.838) 
-0.208 0.812 (0.773 - 0.854) 
0.262 

50 

Risk factors pertain to SOC/ROC unless 
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TABLE 7: 	 Logistic Regression Model for Predicting the Outcome of Improvement in Dyspnea. 
(Cont'd) 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

# 	 A primary diagnosis and up to five other diagnoses are recorded for each patient at SOC/ROC. Each of the up to six 
diagnoses is rated according to the following five-level severity index: 
0 - Asymptomatic, no treatment needed at this time. 

1 - Symptoms well controlled with current therapy. 

2 - Symptoms controlled with difficulty, affecting daily functioning; patient needs ongoing monitoring. 

3 - Symptoms poorly controlled, patients needs frequent adjustment in treatment and dose monitoring. 

4 - Symptoms poorly controlled, history of rehospitalizations.


§ The R2 values are the squared correlations between predicted and observed values for all patients in the 
developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 
with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 
validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 
C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 
has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p̂ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 8: Logistic Regression Model for Predicting the Outcome of Acute Care Hospitalization. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.248 1.282 (1.249 - 1.315) 
Urinary catheter prior to past 2 weeks (0-1) 
Maximum severity rating among all diagnoses (0-4)#

Number of diagnoses with severity rating > 2 (0-6)#

0.431 
0.142 
0.056 

1.539 
1.152 
1.058 

(1.424 - 1.663) 
(1.132 - 1.173) 
(1.048 - 1.067) 

Moderate or better recovery prognosis (0-1) -0.127 0.880 (0.844 - 0.919) 
Good functional status rehabilitation prognosis (0-1) -0.303 0.739 (0.717 - 0.762) 
Gender: female (0-1) 

Patient lives with family member (0-1) 

Patient lives alone (0-1) 

Vision impairment (0-2) 

Pain interfering with activity (0-3) 

Intractable pain (0-1) 


-0.066 0.937 (0.914 - 0.960) 
0.158 1.171 (1.124 - 1.220) 
0.237 
0.030 a 

1.267 
1.031 

(1.210 - 1.327) 
(1.008 - 1.054) 

0.036 1.036 (1.023 - 1.049) 
0.127 1.136 (1.095 - 1.178) 

Stage of most problematic pressure ulcer (0-4) 0.101 1.106 (1.074 - 1.139) 
Stage 3-4 pressure ulcer(s) present (0-1) 

Status of most problematic stasis ulcer (0-3) 

Surgical wound(s) present (0-1) 

Status of surgical wound (0-3) 

Dyspnea (0-4) 

Urinary catheter (0-1) 

Bowel ostomy (0-1) 

Bowel incontinence frequency (0-5) 

Anxiety level (0-3) 

Depression scale (0-5) 

Disability in grooming (0-3) 

Disability in dressing upper body (0-3) 

Disability in bathing (0-5) 

Disability in ambulation (0-5) 

Disability in housekeeping (0-4) 

ADL assistance provided by caregiver (0-1) 

IADL assistance provided by caregiver (0-1) 


0.424 1.528 (1.372 - 1.701) 
0.240 1.271 (1.236 - 1.307) 

-0.549 0.577 (0.538 - 0.619) 
0.181 1.198 (1.155 - 1.242) 
0.166 1.181 (1.168 - 1.194) 
0.382 1.465 (1.380 - 1.556) 
0.362 
0.012 b 

1.436 
1.012 

(1.333 - 1.547) 
(1.000 - 1.025) 

0.062 1.064 (1.048 - 1.079) 
0.095 
0.024 a 

1.099 
1.025 

(1.077 - 1.122) 
(1.005 - 1.044) 

0.063 1.065 (1.044 - 1.087) 
0.034 1.034 (1.023 - 1.046) 
0.038 1.038 (1.023 - 1.053) 
0.026 1.026 (1.014 - 1.038) 

-0.091 0.913 (0.886 - 0.941) 
-0.077 0.926 (0.896 - 0.957) 

Prior (2 weeks ago) disability in transportation (0-2) 0.187 1.206 (1.168 - 1.245) 
Prior (2 weeks ago) disability in laundry (0-2) 0.080 1.084 (1.058 - 1.109) 
Prior (2 weeks ago) disability in shopping (0-3) 0.034 1.035 (1.017 - 1.053) 
Acute condition: cardiac/peripheral vascular (0-1) 0.177 1.194 (1.159 - 1.230) 
Acute condition: pulmonary (0-1) 0.078 1.081 (1.047 - 1.116) 
Acute condition: mental/emotional (0-1) 0.608 1.837 (1.686 - 2.001) 
Acute condition: oxygen therapy (0-1) 0.278 1.320 (1.275 - 1.366) 
Acute condition: IV/Infusion therapy (0-1) 0.534 1.706 (1.599 - 1.819) 
Acute condition: enteral/parenteral nutrition (0-1) 0.466 1.594 (1.484 - 1.713) 
Chronic condition: dependence in medication admin. (0-1) 0.176 1.193 (1.159 - 1.227) 
Diagnosis: infectious/parasitic disease (0-1) 0.256 1.292 (1.215 - 1.373) 
Diagnosis: neoplasms (0-1) 0.404 1.498 (1.445 - 1.553) 
Diagnosis: endocrine/nutritional/metabolic (0-1) 0.307 1.359 (1.326 - 1.393) 
Diagnosis: blood diseases (0-1) 0.306 1.358 (1.306 - 1.412) 
Diagnosis: circulatory system diseases (0-1) 0.142 1.152 (1.118 - 1.187) 
Diagnosis: digestive system diseases (0-1) 0.195 1.215 (1.175 - 1.257) 
Diagnosis: genitourinary system diseases (0-1) 0.192 1.212 (1.172 - 1.252) 
Diagnosis: skin/subcutaneous diseases (0-1) 
Diagnosis: ill-defined conditions (0-1) 

0.273 
0.035 a 

1.313 
1.036 

(1.254 - 1.375) 
(1.010 - 1.063) 

Diagnosis: other injury (0-1) 0.255 1.290 (1.233 - 1.350) 

Division of Health Care Policy & Research, UCDHSC, Aurora, CO 25 



TABLE 8: 	 Logistic Regression Model for Predicting the Outcome of Acute Care Hospitalization. 
(Cont'd) 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Length of stay: more than 31 days (0-1) -0.769 0.463 (0.452 - 0.475) 
Constant -2.701 

Number of Risk Factors: 51 

Developmental Sample R2 = 0.152§ Validation Sample R2 = 0.150§ 

Developmental Sample C-statistic = 0.740§ Validation Sample C-statistic = 0.738§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

# 	 A primary diagnosis and up to five other diagnoses are recorded for each patient at SOC/ROC. Each of the up to 

six diagnoses is rated according to the following five-level severity index: 


0 - Asymptomatic, no treatment needed at this time. 

1 - Symptoms well controlled with current therapy. 

2 - Symptoms controlled with difficulty, affecting daily functioning; patient needs ongoing monitoring. 

3 - Symptoms poorly controlled, patients needs frequent adjustment in treatment and dose monitoring. 

4 - Symptoms poorly controlled, history of rehospitalizations.


§ The R2 values are the squared correlations between predicted and observed values for all patients in the

developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 

with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 

validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 

C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 

has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p
^ denote 
the predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of 
the pair and Y=0 for the other. C is the proportion of such pairs where p ^ for^ for the patient with Y=1 is larger than p 
the patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model 
for the outcome under consideration.] 
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TABLE 9: 	 Logistic Regression Model for Predicting the Outcome of Any Emergent Care 
Provided. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) 0.109 1.115 (1.084 - 1.147) 
Medical regimen change in past 14 days (0-1) -0.105 0.901 (0.870 - 0.933) 
Urinary catheter prior to past 2 weeks (0-1) 
Maximum severity rating among all diagnoses (0-4)#

Number of diagnoses with severity rating > 2 (0-6)# 

0.161 
0.080 
0.036 

1.174 
1.084 
1.036 

(1.085 - 1.271) 
(1.063 - 1.104) 
(1.027 - 1.046) 

Moderate or better recovery prognosis (0-1) -0.124 0.883 (0.845 - 0.923) 
Good functional status rehabilitation prognosis (0-1) -0.212 0.809 (0.783 - 0.835) 
Heavy smoking at SOC (0-1) 0.112 1.118 (1.072 - 1.166) 
Gender: female (0-1) -0.047 0.954 (0.930 - 0.979) 
Patient lives with family member (0-1) 0.110 1.116 (1.068 - 1.166) 
Patient lives alone (0-1) 
Pain interfering with activity (0-3) 

0.189 
0.016 b 

1.208 
1.016 

(1.151 - 1.269) 
(1.002 - 1.029) 

Intractable pain (0-1) 0.120 1.127 (1.085 - 1.171) 
Stage of most problematic pressure ulcer (0-4) 0.123 1.131 (1.108 - 1.154) 
Number of stasis ulcers present (0-4) 

Surgical wound(s) present (0-1) 

Status of surgical wound (0-3) 

Dyspnea (0-4) 

Urinary catheter (0-1) 

Bowel incontinence frequency (0-5) 

Anxiety level (0-3) 

Depression scale (0-5) 

Disability in grooming (0-3) 

Disability in dressing upper body (0-3) 

Disability in bathing (0-5) 

Disability in mgt. of oral medications (0-2) 

Disability in housekeeping (0-4) 


0.166 1.180 (1.145 - 1.216) 
-0.429 0.651 (0.602 - 0.704) 
0.111 1.117 (1.075 - 1.161) 
0.124 1.132 (1.119 - 1.145) 
0.298 
0.013 b 

1.347 
1.013 

(1.266 - 1.433) 
(1.000 - 1.026) 

0.061 1.063 (1.047 - 1.079) 
0.070 1.072 (1.049 - 1.096) 
0.024 a 1.025 (1.004 - 1.045) 
0.043 1.044 (1.022 - 1.067) 
0.026 1.027 (1.015 - 1.038) 
0.053 1.055 (1.030 - 1.080) 
0.032 1.032 (1.020 - 1.045) 

Prior (2 weeks ago) disability in transportation (0-2) 
Acute condition: open wound/lesion (0-1) 

0.156 
0.040 b 

1.169 
1.040 

(1.136 - 1.203) 
(1.003 - 1.079) 

Acute condition: cardiac/peripheral vascular (0-1) 0.168 1.182 (1.146 - 1.220) 
Acute condition: gastrointestinal disorder (0-1) 0.099 1.104 (1.053 - 1.157) 
Acute condition: mental/emotional (0-1) 0.420 1.522 (1.390 - 1.667) 
Acute condition: oxygen therapy (0-1) 0.162 1.175 (1.133 - 1.219) 
Acute condition: IV/Infusion therapy (0-1) 0.345 1.412 (1.320 - 1.510) 
Acute condition: enteral/parenteral nutrition (0-1) 0.332 1.394 (1.296 - 1.500) 
Chronic condition: dependence in medication admin. (0-1) 0.088 1.092 (1.055 - 1.130) 
Diagnosis: infectious/parasitic disease (0-1) 0.186 1.204 (1.130 - 1.283) 
Diagnosis: neoplasms (0-1) 0.250 1.284 (1.236 - 1.334) 
Diagnosis: endocrine/nutritional/metabolic (0-1) 0.223 1.249 (1.217 - 1.282) 
Diagnosis: blood diseases (0-1) 0.171 1.187 (1.139 - 1.236) 
Diagnosis: circulatory system diseases (0-1) 0.110 1.117 (1.082 - 1.152) 
Diagnosis: respiratory system diseases (0-1) 0.127 1.136 (1.100 - 1.172) 
Diagnosis: digestive system diseases (0-1) 0.093 1.098 (1.049 - 1.148) 
Diagnosis: genitourinary system diseases (0-1) 0.123 1.131 (1.093 - 1.171) 
Diagnosis: other injury (0-1) 0.160 1.173 (1.117 - 1.232) 
Length of stay: more than 31 days (0-1) -0.570 0.565 (0.551 - 0.580) 
Intervening inpatient care (0-1) 0.692 1.997 (1.933 - 2.063) 
Constant -2.400 
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TABLE 9: 	 Logistic Regression Model for Predicting the Outcome of Any Emergent Care 
Provided. (Cont'd) 

Number of Risk Factors: 47 

Developmental Sample R2 = 0.100§ Validation Sample R2 = 0.099§ 

Developmental Sample C-statistic = 0.710§ Validation Sample C-statistic = 0.707§ 

* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 
indicated otherwise. 

†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 
the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

# 	 A primary diagnosis and up to five other diagnoses are recorded for each patient at SOC/ROC. Each of the up to 

six diagnoses is rated according to the following five-level severity index: 

0 - Asymptomatic, no treatment needed at this time. 

1 - Symptoms well controlled with current therapy. 

2 - Symptoms controlled with difficulty, affecting daily functioning; patient needs ongoing monitoring. 

3 - Symptoms poorly controlled, patients needs frequent adjustment in treatment and dose monitoring. 

4 - Symptoms poorly controlled, history of rehospitalizations.


§ The R2 values are the squared correlations between predicted and observed values for all patients in the 

developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 

with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 

validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 

C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 

has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p
^ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 
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TABLE 10: Logistic Regression Model for Predicting the Outcome of Discharged to Community. 

Odds 
Risk Factor Measured at SOC/ROC*† Coefficient‡ Ratio‡ (90% CI)‡ 

Inpatient discharge from hospital (0-1) -0.217 0.805 
Medical regimen change in past 14 days (0-1) 0.136 1.146 
Urinary catheter prior to past 2 weeks (0-1) 
Maximum severity rating among all diagnoses (0-4)#

Number of diagnoses with severity rating > 2 (0-6)# 

-0.449 
-0.138 
-0.062 

0.639 
0.871 
0.940 

Moderate or better recovery prognosis (0-1) 0.296 1.344 
Good functional status rehabilitation prognosis (0-1) 0.345 1.412 
Gender: female (0-1) 0.075 1.078 
Patient lives in own home (0-1) 0.059 1.061 
Patient lives with family member (0-1) -0.150 0.861 
Patient lives alone (0-1) -0.274 0.760 
Vision impairment (0-2) -0.031 0.970 
Pain interfering with activity (0-3) -0.046 0.955 
Intractable pain (0-1) -0.118 0.889 
Stage of most problematic pressure ulcer (0-4) -0.062 a 0.940 
Status of most problematic pressure ulcer (0-3) -0.069 0.933 
Stage 3-4 pressure ulcer(s) present (0-1) 

Status of most problematic stasis ulcer (0-3) 

Number of stasis ulcers present (0-4) 

Surgical wound(s) present (0-1) 

Status of surgical wound (0-3) 

Dyspnea (0-4) 

Urinary catheter (0-1) 

Bowel ostomy (0-1) 

Bowel incontinence frequency (0-5) 

Anxiety level (0-3) 

Depression scale (0-5) 

Disability in grooming (0-3) 

Disability in dressing upper body (0-3) 

Disability in bathing (0-5) 

Disability in ambulation (0-5) 

Disability in mgt. of oral medications (0-2) 

Disability in housekeeping (0-4) 

ADL assistance provided by caregiver (0-1) 

IADL assistance provided by caregiver (0-1) 


-0.490 0.612 
-0.230 0.794 
-0.059 0.943 
0.589 1.802 

-0.184 0.832 
-0.170 0.843 
-0.476 0.622 
-0.320 0.726 
-0.014 a 0.987 
-0.069 0.933 
-0.108 0.898 
-0.054 0.947 
-0.059 0.943 
-0.035 0.965 
-0.062 0.940 
-0.062 0.940 
-0.028 0.972 
0.099 1.104 
0.056 1.058 

Prior (2 weeks ago) disability in transportation (0-2) -0.179 0.836 
Prior (2 weeks ago) disability in laundry (0-2) -0.081 0.923 
Prior (2 weeks ago) disability in shopping (0-3) -0.032 0.969 
Acute condition: terminal (0-1) -0.246 0.782 
Acute condition: cardiac/peripheral vascular (0-1) -0.170 0.844 
Acute condition: pulmonary (0-1) -0.081 0.922 
Acute condition: diabetes mellitus (0-1) -0.044 a 0.957 
Acute condition: mental/emotional (0-1) -0.519 0.595 
Acute condition: oxygen therapy (0-1) -0.269 0.764 
Acute condition: IV/Infusion therapy (0-1) -0.524 0.592 
Acute condition: enteral/parenteral nutrition (0-1) -0.467 0.627 
Chronic condition: dependence in medication admin. (0-1) -0.119 0.888 
Diagnosis: infectious/parasitic disease (0-1) -0.256 0.774 
Diagnosis: neoplasms (0-1) -0.551 0.576 
Diagnosis: endocrine/nutritional/metabolic (0-1) -0.291 0.748 
Diagnosis: blood diseases (0-1) -0.307 0.735 
Diagnosis: circulatory system diseases (0-1) -0.136 0.873 

(0.791 - 0.820) 
(1.120 - 1.172) 
(0.603 - 0.676) 
(0.860 - 0.882) 
(0.933 - 0.946) 
(1.303 - 1.387) 
(1.382 - 1.443) 
(1.059 - 1.096) 
(1.039 - 1.082) 
(0.836 - 0.887) 
(0.735 - 0.786) 
(0.955 - 0.985) 
(0.947 - 0.963) 
(0.866 - 0.912) 
(0.899 - 0.983) 
(0.898 - 0.969) 
(0.562 - 0.667) 
(0.767 - 0.822) 
(0.909 - 0.978) 
(1.717 - 1.892) 
(0.811 - 0.853) 
(0.837 - 0.850) 
(0.596 - 0.649) 
(0.689 - 0.765) 
(0.978 - 0.995) 
(0.923 - 0.943) 
(0.885 - 0.911) 
(0.935 - 0.960) 
(0.930 - 0.957) 
(0.958 - 0.973) 
(0.931 - 0.950) 
(0.925 - 0.955) 
(0.964 - 0.980) 
(1.081 - 1.127) 
(1.034 - 1.083) 
(0.817 - 0.855) 
(0.908 - 0.938) 
(0.957 - 0.981) 
(0.747 - 0.818) 
(0.826 - 0.862) 
(0.902 - 0.943) 
(0.930 - 0.985) 
(0.560 - 0.633) 
(0.746 - 0.783) 
(0.566 - 0.620) 
(0.595 - 0.661) 
(0.868 - 0.909) 
(0.742 - 0.809) 
(0.562 - 0.591) 
(0.733 - 0.763) 
(0.715 - 0.756) 
(0.855 - 0.891) 
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TABLE 10: 	 Logistic Regression Model for Predicting the Outcome of Discharged to Community. 
(Cont'd) 

Risk Factor Measured at SOC/ROC*† Coefficient‡ 
Odds 
Ratio‡ (90% CI)‡ 

Diagnosis: digestive system diseases (0-1) -0.212 0.809 (0.790 - 0.828) 
Diagnosis: genitourinary system diseases (0-1) -0.200 0.818 (0.800 - 0.838) 
Diagnosis: skin/subcutaneous diseases (0-1) -0.262 0.770 (0.745 - 0.795) 
Diagnosis: ill-defined conditions (0-1) -0.041 0.960 (0.943 - 0.978) 
Diagnosis: other injury (0-1) -0.256 0.774 (0.750 - 0.799) 
Length of stay: more than 31 days (0-1) 0.848 2.335 (2.295 - 2.376) 
Constant 2.276 

Number of Risk Factors: 58 

Developmental Sample R2 = 0.185§ Validation Sample R2 = 0.183§ 

Developmental Sample C-statistic = 0.753§ Validation Sample C-statistic = 0.752§ 

_______________________ 
* 	 SOC = Start of Care, ROC = Resumption of Care after inpatient stay. Risk factors pertain to SOC/ROC unless 

indicated otherwise. 
†	 The number of values in the measurement scale for each risk factor is in parentheses. For risk factors that take on 

the values 0 and 1, 1 denotes the presence of the attribute and 0 denotes its absence. For risk factors reflecting 
health or functional status that are defined using a scale that takes on more than two values, higher values of the 
scale indicate greater impairment or severity of illness. Selected risk factors take on values that represent simple 
counts (typically the number of health problems) -- as indicated by the risk factor label. The meaning associated 
with specific values for each risk factor can be determined by reference to the OASIS data set. 

‡	 All coefficients/odds ratios are significant at P<.10, using the likelihood ratio test for the hypothesis that the 
coefficient is zero (i.e., the odds ratio is 1.00). Coefficients/odds ratios significant for .05<P<.10 are superscripted 
by "b." Those that are significant for .01<P<.05 are superscripted by "a," and the remainder are significant for 
P<.01. 90% CIs (confidence intervals) are given and odds ratios are considered significant at P<.10, because risk 
models were developed not to assess or evaluate impacts of risk factors on outcomes; rather, they are used 
primarily for predictive or risk adjustment purposes. Using the 10% significance level meets the need to be more 
inclusive for prediction/risk adjustment purposes, typically resulting in more stable models whose performance is 
superior under cross validation. 

# 	 A primary diagnosis and up to five other diagnoses are recorded for each patient at SOC/ROC. Each of the up to six 

diagnoses is rated according to the following five-level severity index: 


0 - Asymptomatic, no treatment needed at this time. 

1 - Symptoms well controlled with current therapy. 

2 - Symptoms controlled with difficulty, affecting daily functioning; patient needs ongoing monitoring. 

3 - Symptoms poorly controlled, patients needs frequent adjustment in treatment and dose monitoring. 

4 - Symptoms poorly controlled, history of rehospitalizations.


§ The R2 values are the squared correlations between predicted and observed values for all patients in the 

developmental (validation) sample. The developmental sample size for most outcomes is approximately 500,000, 

with some variation in this number depending on statistical attributes of the outcome measure and risk model. The 

validation sample is approximately 1,000,000 for all models. These sample sizes pertain to both R2s and 

C-statistics. C is defined as the area under the Receiver Operating Characteristic curve. Intuitively, the C-statistic 

has the following interpretation: Let Y=1 denote outcome attainment, Y=0 denote non-attainment, and p
^ denote the 
predicted probability that Y=1. Construct all possible pairs of sample patients where Y=1 for one member of the 
pair and Y=0 for the other. C is the proportion of such pairs where p ^ for the^ for the patient with Y=1 is larger than p 
patient with Y=0. [Note that p̂ is obtained by substituting a patient's values for all risk factors into the risk model for 
the outcome under consideration.] 

Division of Health Care Policy & Research, UCDHSC, Aurora, CO 30 


