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M ost patients prefer to be discharged from the hospital 

to their home,1-4 but many require rehabilitation in a 

postacute care (PAC) facility.5-8 Twenty percent of hospital-

ized Medicare patients are discharged to a skilled nursing facility 

(SNF).9 The extent to which these patients improve their function 

and return to the community following PAC is highly variable.10-12 

Additionally, costs of SNFs are high, generally 3 to 4 times those 

of home health care (HHC).10 If patients can achieve the same or 

better outcomes at home as in an SNF, we reasoned that home-

based rehabilitation should offer better value (outcomes/costs).13

Medicare’s current models tie PAC reimbursement to the 

physical location of care rather than the intensity of care (ie, HHC 

is reimbursed less than SNF care even for similar scope and service 

intensity).14,15 Conversely, in accountable care organizations (ACOs) 

and similar value-based arrangements, the financial incentive is 

to reduce the total costs of care while improving or maintaining 

quality. In such models, if outcomes are not compromised, a less 

expensive home-based PAC is an attractive option.

Our health system developed and implemented a high-intensity 

home-based rehabilitation (HIHR) model, “Home Care Plus,” in 2019 

for a subgroup of patients attributed to our Medicare ACO.4 The aim 

of this study was to examine mobility status at PAC discharge for 

patients in HIHR vs those in an SNF. We also compared hospital 

length of stay (LOS), 30-day readmission, and 30- and 90-day 

posthospital health care costs between HIHR and SNF cohorts. 

METHODS
The HIHR model has been described elsewhere.4 Briefly, it differs 

from traditional HHC in 3 ways. First, its primary emphasis is on 

rehabilitation via physical, occupational, and speech therapy, with 

nursing services provided as needed. Second, rehabilitation service 

intensity is higher, with visits occurring near daily during the first 10 

to 14 days instead of intermittently distributed across 30- or 60-day 

episodes. Lastly, private-duty home health aides visit daily to assist 

with cooking, cleaning, bathing, and so on. Although this service 

would typically require out-of-pocket payment by the patient, it is 
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ABSTRACT

OBJECTIVES: Patients are often discharged to a skilled 
nursing facility (SNF) for postacute rehabilitation. Functional 
outcomes achieved in SNFs are variable, and costs are 
high. Especially for accountable care organizations (ACOs), 
home-based postacute rehabilitation offers a high-value 
option if outcomes are not compromised. The objective was 
to compare outcomes for episodes in a novel high-intensity 
home-based rehabilitation (HIHR) model vs an SNF. 

STUDY DESIGN: Retrospective cohort study.

METHODS: Medicare patients from a large integrated 
multihospital health system who had low to moderate 
medical complexity and mild to moderate mobility deficits 
at hospital discharge were included. The primary exposure 
was discharge to HIHR (intervention) or an SNF (control) 
after hospitalization. The primary outcome was Activity 
Measure for Post-Acute Care (AM-PAC) mobility score. 
Secondary outcomes were Medicare costs within 30 and 
90 days post hospitalization, 30-day readmission rate, and 
index hospital length of stay (LOS). Inverse probability of 
treatment-weighted regression was used for comparison 
between cohorts.

RESULTS: There were 171 patients discharged to HIHR and 
841 to SNFs. The adjusted AM-PAC mobility T-score was 8.2 
(95% CI, 6.3-10.1) points higher after HIHR vs SNF. Adjusted 
Medicare costs were lower for the HIHR cohort (within 90 
days, –$17,123; 95% CI, –$20,757 to –$13,490). Hospital LOS 
and odds for readmission did not differ between cohorts.

CONCLUSIONS: The HIHR cohort demonstrated better 
functional outcomes and lower posthospital costs. HIHR may 
be a high-value option for patients attributed to a Medicare 
ACO who have moderate medical complexity and moderate 
functional deficits at the time of hospital discharge.

 Am J Manag Care. 2025;31(1):12-18. doi:10.37765/ajmc.2025.89660

CLINICAL



VOL. 31, NO. 1    13THE AMERICAN JOURNAL OF MANAGED CARE

Home-Based Rehabilitation in an ACO

covered in HIHR by the ACO. The provision of 

near-daily therapy and wraparound support in 

HIHR is modeled after SNFs, which differ in that 

they have a rehabilitation gym and nursing staff 

on site. In HIHR, however, patients navigate the 

real-world functional challenges of their homes. 

 HIHR also differs from hospital-at-home 

models, which provide acute inpatient-level 

medical care in the home.16,17 HIHR provides PAC 

and is reimbursed by Medicare as a standard 

HHC episode without adjustment. In our study, 

HIHR services were provided by an HHC agency 

integrated within our health system.

Study Design and Data Sources

This was a retrospective cohort study. In May 2019, HIHR became a 

PAC option for patients discharged from 4 hospitals in the Cleveland 

Clinic health system (based in Cleveland, Ohio). A complete registry of 

patients discharged to HIHR was maintained prospectively; variables 

pertaining to their characteristics, care, and outcomes were identi-

fied retrospectively. We identified the SNF cohort retrospectively.

Data for each hospital, HIHR, and SNF episode were extracted from 

medical records and linked across settings. Health care utilization 

and associated costs in the 90 days following hospitalization were 

extracted from all-setting Medicare claims for services provided 

between May 2019 and August 2022.

Study Sample

Eligibility criteria included (1) attribution to our ACO (insured by 

traditional Medicare with a primary care physician in our system); 

(2) 30-day readmission risk less than 35% (as a proxy for medical 

complexity), estimated using an internally developed and validated 

risk tool18; and (3) an Activity Measure for Post-Acute Care (AM-PAC) 

6-Clicks basic mobility short form raw score between 16 and 22. 

The AM-PAC 6-Clicks short form is a valid, reliable measure of 

function for inpatients.19,20 Scores in this range suggest that tasks 

such as getting out of bed and walking a few feet require some 

assistance—making rehabilitation indicated—but deficits are not 

significant enough to impede being discharged home. As part of 

routine discharge planning, clinical teams considered appropriateness 

of HIHR. If appropriate, they communicated this option to patients 

and their at-home caregivers who would make the decision. We 

included HIHR episodes between May 1, 2019, and April 30, 2022. 

For patients with multiple HIHR episodes, we included only the first.

We included patients in the SNF cohort if they were discharged 

in the same time frame from any of 11 hospitals in our system to 

any of 52 SNFs within our preferred network. To ensure similarity 

to HIHR patients, we excluded patients who did not meet HIHR 

eligibility criteria, and we included only the first episode. 

For patients who had both an SNF and an HIHR episode within 

the study period, we excluded the subsequent episode if it occurred 

within 90 days of the first. Finally, we excluded patients missing 

both an AM-PAC mobility score (ie, it was not collected during the 

care episode) and 90-day cost data (ie, not insured by Medicare, 

so no claims data were available). For the primary analysis, we 

excluded patients missing an AM-PAC mobility score (the primary 

outcome) at PAC discharge. For the cost analysis, we excluded 

patients missing all cost data.

Variables

We described HIHR services by episode length and the number of 

visits provided by a nurse, occupational therapist (OT), physical 

therapist (PT), speech-language pathologist (SLP), and private-duty 

home health aide. In all analyses, cohort designation (HIHR vs SNF) 

was the primary exposure variable. The primary outcome was mobility 

status at the end of the PAC episode, measured using AM-PAC basic 

mobility short forms. In SNFs, the AM-PAC 6-Clicks short form was 

scored by a PT (as it was validated),19 and in HIHR, the AM-PAC Home 

Care short form was scored by patient self-report.21,22 The 6-Clicks 

short form assesses tasks ranging from rolling in bed to navigating 

3 to 5 steps. The Home Care short form assesses tasks ranging from 

sitting up in bed to climbing a full flight of stairs. For both short 

forms, item-level scores range from 1 (dependent) to 4 (independent). 

Total raw scores from both short forms were converted to AM-PAC 

T-scores for comparison.23,24 The T-score range for the 6-Clicks short 

form is 16.6 to 57.7, and for the Home Care short form it is 30.4 to 70.7.

Additional outcomes were 30-day hospital readmission (as 

recorded in claims data or the SNF record) and index hospital LOS. 

Examination of hospital LOS is warranted because discharge to an 

SNF can require time-consuming processes (eg, finding an SNF 

with bed capacity and obtaining insurance preauthorization) that 

may not present barriers to being discharged to HIHR.

Costs included payments for equipment or services provided 

within 30 and 90 days of hospital discharge, excluding Part D 

drug costs. For the HIHR cohort, we added costs incurred by the 

ACO for the private-duty aide services. For 17 patients in the HIHR 

cohort who were missing costs for the HHC episode, we used the 

sample median ($1504). For 12 of these 17 episodes that lasted less 

than 30 days, we multiplied the sample median by 60% to estimate 

the cost; this matches reimbursement practice in the Patient-Driven 

Groupings Model.25 For 101 patients in the SNF cohort missing SNF 

TAKEAWAY POINTS

	› For patients in a Medicare accountable care organization who had low to moderate medical 
complexity and mild to moderate mobility deficits at hospital discharge, postacute care in 
a high-intensity home-based rehabilitation (HIHR) model may be a feasible alternative to 
a skilled nursing facility.

	› Patients in HIHR had better functional scores than those in skilled nursing facilities at the 
end of the care episode after adjusting for individual clinical characteristics.

	› After adjustment, all-cause Medicare reimbursement costs were also lower for the HIHR 
cohort (–$17,123) within 90 days of index hospital discharge.

	› Scaling HIHR models will remain challenging until postacute care reimbursement policies 
support it.
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costs, we estimated the cost by multiplying the mean cost per SNF 

day ($256) by the LOS.

Statistical Analyses

To estimate the effect of HIHR compared with SNF on functional 

status at PAC discharge and 30-day readmission, we used inverse 

probability of treatment-weighted regression modeling with a logit 

treatment model (HIHR vs SNF).26 We used a continuous outcome 

model for functional status at PAC discharge and a logit outcome 

model for readmission. In the models for functional status, both 

the treatment and outcome models included age, sex, assistance 

available at home, prehospital functional status, hospital LOS, 

surgery during hospitalization, last recorded readmission risk, and 

last recorded AM-PAC mobility score. The treatment and outcome 

models for 30-day readmission included these same covariates plus 

the attending physician’s service line. Following model estimation, 

we summarized raw and weighted standardized differences of the 

covariates to check for balance between cohorts, where weighted 

differences closer to zero indicated improved between-group balance.

Because some patients in the HIHR cohort were missing final 

AM-PAC scores, we conducted a prespecified sensitivity analysis 

in which we derived missing AM-PAC scores from the Continuity 

Assessment Record and Evaluation section GG (CARE-GG) mobility 

score.27 There is no published standard for matching AM-PAC 

and CARE-GG scores, so we used clinical rationale to match 6 of 

the 15 items included on CARE-GG to the 7 items on the AM-PAC 

Home Care short form. Details of the derivation are described in 

eAppendix 1 (eAppendices available at ajmc.com). As a check, we 

examined the correlation between recorded and derived scores 

among patients who had both. After observing a potential ceiling 

effect in the SNF cohort, we conducted an additional post hoc 

sensitivity analysis comparing AM-PAC scores between cohorts 

using median regression.28,29

Due to the skewed distribution of hospital LOS and costs, we 

used generalized linear models with a log link and gamma family 

to compare the HIHR and SNF cohorts on these outcomes. The LOS 

model included age, sex, Charlson Comorbidity Index score, surgery 

during hospitalization, attending physician’s service line, and first 

and last recorded AM-PAC mobility scores. The cost models used 

the same covariates, excluding first recorded AM-PAC mobility 

scores and adding hospital LOS and last recorded readmission risk. 

From model coefficients, we used marginal estimation to predict 

adjusted mean LOS and costs for each cohort and the adjusted 

differences between them. 

The Cleveland Clinic Institutional Review Board approved this 

study. The ideas and opinions expressed in this publication are 

not attributable to CMS or the Medicare Shared Savings Program.

RESULTS
Between May 2019 and April 2022, 181 patients were discharged 

to HIHR, and 35,990 were discharged to an SNF. After exclusions, 

171 patients in the HIHR cohort and 841 in the SNF cohort remained 

in the study sample. The Figure details the sample size for each 

of the analyses. Characteristics of patients in the primary analysis 

are shown in Table 1. Most patients in both cohorts were categorized 

into general (eg, endocrine, gastrointestinal, respiratory) surgical 

and medical services. Other patients were distributed among 

cardiothoracic, vascular, neurological, oncology, and orthopedic 

services; the sample size is suppressed in the tables per Medicare 

reporting regulations. Characteristics of all patients in the study 

sample, sensitivity analysis, and cost analyses appear in eAppendix 2. 

Compared with no weighting, propensity weighting improved 

covariate balance between groups. 

The median (IQR) HIHR episode length was 32.0 (22.0-48.0) 

days vs 16.0 (11.0-24.0) days in SNFs. The median (IQR) number 

of visits from nursing personnel (registered nurse or licensed 

practical nurse) was 7.0 (4.0-12.0). The median (IQR) numbers of 

OT, PT, and SLP visits were 5 (2-7), 11 (8-15), and 0 (0-0), respectively. 

Ninety (52.6%) of the patients received private-duty aide services 

from HIHR (median [IQR], 11 [5-13] visits). Among the 81 who did 

not receive aide services, 57 (70.4%) declined them. 

As shown in Table 2, the unadjusted final AM-PAC mobility 

score—both recorded and derived—was higher in the HIHR vs SNF 

cohort. Among those with recorded scores, the mean (SD) for the 

SNF cohort was 48.9 (8.1) compared with 55.6 (7.3) for the HIHR 

cohort. Using derived scores, the mean (SD) for the HIHR cohort was 

54.7 (6.8). There was a moderate correlation (r = 0.54; P < .05; n = 45) 

between recorded and derived scores. Compared with those who 

were discharged to SNFs, patients who were discharged to HIHR 

had a shorter hospital LOS and lower 30- and 90-day Medicare costs, 

and a similar proportion were readmitted.

In the primary analysis (Table 3), the adjusted final AM-PAC 

mobility score at HIHR discharge compared with SNF discharge 

was 7.8 (95% CI, 5.9-9.8) points higher. In the sensitivity analysis 

using derived scores, the difference was 6.1 (95% CI, 4.9-7.4) points. 

In the sensitivity analysis to account for a potential ceiling effect 

in the SNF cohort, where 32.6% of patients had the maximum 

score, the adjusted difference in medians was 6.0 (95% CI, 3.9-8.0) 

points. The adjusted hospital LOS was shorter for the HIHR cohort. 

The odds of readmission did not differ significantly between 

cohorts. Adjusted Medicare costs were significantly lower for the 

HIHR cohort (including the ACO-covered cost of the aide) than the 

SNF cohort (within 90 days, –$17,123; 95% CI, –$20,757 to –$13,490). 

DISCUSSION 
In this retrospective study, participation in a novel HIHR model for 

PAC was associated with better mobility at the conclusion of the 

PAC episode compared with PAC for similar patients in SNFs. HIHR 

was also associated with shorter index hospital LOS. There was 

no significant difference in readmission rates between groups. 

Ninety-day posthospital Medicare costs for the HIHR cohort were 

nearly one-third those of the SNF cohort, even after accounting for 
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private-duty aide services. Those aide services typically require 

out-of-pocket payments. In HIHR, however, our ACO covered this 

cost to ensure that patients—and their at-home caregivers—had 

sufficient support to go home. Because outcomes were positive, 

HIHR appears to offer higher value than SNFs after hospitalization 

for these patients. 

Our findings resemble those of Augustine et al,3 who found that 

a majority of patients in a rehabilitation-at-home program achieved 

meaningful functional benchmarks within 30 days. Their study 

delivered a shorter service (mean, 14.2 days) with more frequent PT 

visits (5.2 visits per week) than ours did. Our therapy frequency was 

more than double the average number of visits received in standard 

HHC,30 but it was lower than intended because HIHR services were 

often downgraded to standard HHC soon after hospital discharge. 

The HHC agency had a financial disincentive to provide more 

intensive services because HIHR was reimbursed by Medicare as 

standard HHC. 

Nevertheless, functional outcomes in HIHR exceeded those 

in SNFs. Several studies comparing standard HHC with SNF care 

have had similar findings.10-12,31,32 Werner et al32 found no significant 

differences in function between those in HHC and those in SNFs 

but lower costs in HHC. Whether functional outcomes are better 

(which we found with HIHR) or the same (which others have found 

with HHC generally), if costs are lower, then value is improved.

Excluded n = 10
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Excluded n = 35,149

•	n = 21,931 not traditional Medicare

•	n = 2693 with readmission risk ≥ 35% 

•	n = 3840 with 6-clicks < 16 

•	n = 4676 with 6-clicks > 22

•	n = 231 not index SNF episodes

•	n = 6 with HIHR episode within 
90 days prior

•	n = 1772 missing both function 
and claims data

SNF episodes between 
5/1/19 and 4/30/22

n = 35,990

Final SNF cohort 
with recorded 
last AM-PAC

n = 774

Final SNF cohort 
with recorded 
last AM-PAC

n = 774

Final HIHR cohort 
with complete 90-day 

claims records
n = 159

Final SNF cohort 
n = 841

Final SNF cohort 
with complete 90-day 

claims records
n = 538

HIHR cohort SNF cohort

Excluded n = 67 
missing last AM-PAC 

mobility score 
in SNF episode

Excluded n = 303 
not in ACO and 
missing 90-day 
claims records

FIGURE. Cohort Flow Diagram

ACO, accountable care organization; AM-PAC, Activity Measure for Post-Acute Care mobility score; CARE-GG, Continuity Assessment Record and Evaluation section 
GG mobility; HIHR, high-intensity home-based rehabilitation; SNF, skilled nursing facility.
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TABLE 1. Baseline Characteristics for Patients in the Primary Analysis

Characteristics
SNF

(n = 774)
HIHR

(n = 51)
Unweighted 

standardized differencea

Weighted 
standardized differencea

Age in years, mean (SD) 79.8 (9.8) 81.3 (8.1) 0.169 –0.052

Female, n (%) 483 (62.4%) 34 (66.7%)

White, n (%) 654 (84.5%) 46 (90.2%)

Lives alone, n (%) 352 (45.5%) 16 (31.4%)

24-hour assistance available, n (%) 164 (21.2%) 15 (29.4%) –0.234 0.048

Functionally independent prehospital, n (%) 250 (32.3%) 19 (37.3%) –0.311 –0.107

Surgery during admission, n (%) 264 (34.1%) 10 (19.6%) –0.330 –0.276

General hospital service, n (%) 398 (51.4%) 29 (56.9%) –0.140 –0.040

30-day readmission risk, mean (SD) 19.8 (6.8) 20.3 (7.7) 0.066 0.052

First AM-PAC mobility T-score, mean (SD) 38.7 (5.1) 39.7 (4.5)

Last AM-PAC mobility T-score, mean (SD) 40.8 (2.3) 41.7 (3.5) 0.327 0.049

AM-PAC, Activity Measure for Post-Acute Care; HIHR, high-intensity home-based rehabilitation; SNF, skilled nursing facility.
 aReported for variables included in the treatment propensity model. 

TABLE 2. Observed Outcomes

Outcomes
Total

(N = 1012)
SNF

(n = 841)
HIHR

(n = 171) P

Last AM-PAC mobility score in PAC episode, mean (SD)a 49.3 (8.2) 48.9 (8.1) 55.6 (7.3) < .01

Hospital LOS in days, median (IQR) 5.7 (4.0-8.6) 5.9 (4.1-8.8) 5.0 (3.2-7.4) < .01

30-day hospital readmission, n (%) 148 (14.6%) 122 (14.5%) 26 (15.2%)  .81

30-day posthospital Medicare costs  
(including custodial aide services paid by ACO), median (IQR)b

$12,599.10 
($5749.04-$22,571.18)

$15,294.40 
($7999.34-$24,954.70)

$5138.06 
($1450.74-$7888.76)

< .01

90-day posthospital Medicare costs  
(including custodial aide services paid by ACO), median (IQR)b

$23,287.09 
($9813.09-$38,748.42)

$27,775.63 
($13,405.99-$43,055.33)

$9599.60 
($3706.66-$18,320.84)

< .01

ACO, accountable care organization; AM-PAC, Activity Measure for Post-Acute Care; HIHR, high-intensity home-based rehabilitation; LOS, length of stay; PAC, 
postacute care; SNF, skilled nursing facility.
aDue to missing scores at PAC discharge: n = 774 in SNF cohort; n = 51 in HIHR cohort.
bDue to missing claims data: n = 538 in SNF cohort; n = 159 in HIHR cohort.

TABLE 3. Adjusted Outcomes From Regression Analyses (With Marginal Estimation, Except in Case of Readmission)

Outcomes
SNF

(n = 841)
HIHR

(n = 171)
∆ HIHR vs SNF

(95% CI; P value)

Last recorded AM-PAC mobility score in PAC episode (95% CI)a 48.9 (48.3-49.4) 56.7 (54.9-58.6) 7.8 (5.9-9.8; P < .01)

Last derived AM-PAC mobility score in PAC episode (95% CI)b 48.9 (48.3-49.4) 55.0 (53.9-56.2) 6.1 (4.9-7.4; P < .01)

Hospital LOS, days (95% CI) 7.3 (7.0-7.6) 6.1 (5.5-6.7) –1.2 (–1.8 to –0.6; P < .01)

30-day hospital readmission, OR (95% CI) NA NA 0.99 (0.94-1.05; P = .80)

30-day posthospital Medicare costs, including custodial aide 
services paid by ACO (95% CI)c

$19,095 
($17,418-$20,771)

$7117 
($5990-$8243)

–$11,978  
(–$14,006 to –$9950; P < .01)

90-day posthospital Medicare costs, including custodial aide 
services paid by ACO (95% CI)c

$33,118 
($30,381-$35,855)

$15,995 
($13,605-$18,384)

–$17,123  
(–$20,757 to –$13,490; P < .01)

ACO, accountable care organization; AM-PAC, Activity Measure for Post-Acute Care; HIHR, high-intensity home-based rehabilitation; LOS, length of stay; NA, not 
applicable; PAC, postacute care; SNF, skilled nursing facility.
an = 774 in SNF cohort; n = 51 in HIHR cohort.
bn = 774 in SNF cohort; n = 139 in HIHR cohort.
cn = 538 in SNF cohort; n = 159 in HIHR cohort. 
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The HIHR model requires ongoing development. There are 

2 challenges facing the present model. First, our study identifies 

only potential characteristics of patients who can benefit from 

HIHR. These include low to moderate medical complexity and 

mild to moderate mobility impairments.18,33-37 To scale this model 

to other systems or patient populations, these eligibility criteria 

will need to be refined.

Second, reimbursement policies must support the model. Our 

observation that hospital LOS is shorter for patients being discharged 

to HIHR is compelling for hospitals because the Inpatient Prospective 

Payment System incentivizes the use of fewer resources and greater 

bed availability. Meanwhile, home care delivery and reimbursement 

are complex.38 Alternative payment models (eg, ACOs or bundled 

payments) can allow for higher-value PAC services—such as HIHR—by 

aligning incentives between hospital systems and patients.39-42 

For an integrated system like ours that owns its hospitals and HHC 

agency, there is financial incentive to create new programs capable 

of delivering high-value, patient-centered services. However, the 

financial incentives for growing these programs to broader preferred 

networks are often lacking. Even in an ACO, there is no standard 

practice for attributing and then directing shared savings—if they 

are achieved—to partnered PAC entities. Further, performance-based 

payments are unreliable revenue sources disbursed months after 

the performance year has ended, if at all. For potentially cost-saving 

models such as HIHR to be financially sustainable, reimbursement 

needs to be granular, timely, and aligned across settings.43 From 

an operational perspective, scaling programs such as HIHR to 

the majority of patients—beyond those in value-based arrange-

ments—will remain challenging without such specific incentives.

Limitations

Mobility measures were collected as part of standard clinical care. 

Although pragmatic, this introduces limitations. We used validated 

standard-of-care AM-PAC measures (clinician-rated 6-Clicks and 

patient-rated Home Health short form). AM-PAC T-scores are 

comparable between short forms, but only 1 study has compared 

clinician-rated scores with patient-rated scores on the 6-Clicks 

short form; agreement was moderate.44 Additional studies are 

needed to further validate agreement between clinician-reported 

and patient-reported functional outcomes. Because HIHR episodes 

were longer than SNF episodes, improved mobility in the HIHR group 

could be the result of a longer recovery time. Many patients had 

missing AM-PAC scores at PAC discharge. Although we conducted 

a sensitivity analysis with derived scores for patients who had 

a CARE-GG assessment completed, the validity of that derivation 

has not been established. However, a moderate correlation with 

recorded scores suggests that derived scores were a reasonable 

estimation. The ceiling effect in the SNF cohort cannot be ruled out 

as an explanation for observed effects but is less concerning given 

the persistence of the effect in our quantile regression analysis. 

Lastly, because the AM-PAC is scored subjectively, scores could be 

manipulated, but such a practice would constitute fraud. 

Introducing HIHR as a standard discharge option was also 

pragmatic but problematic in this study. We did not capture whether 

HIHR was offered to patients, so we do not know whether or how 

clinical processes and patient preferences influenced HIHR use. 

We are conducting a separate implementation study to examine 

this. Also, our study may be subject to confounding by indica-

tion (ie, patients who are functionally worse and/or have greater 

medical complexity are more likely to both be discharged to an SNF 

and have poorer functional outcomes in the SNF). It was for this 

reason that we used an inverse probability of treatment-weighted 

regression approach with adjustment for clinically important 

variables. Although this analysis was robust and adjustment was 

thorough, it was not comprehensive. For example, we were unable 

to control for discharge practice patterns that may differ between 

hospitals. Finally, our sample was small and from 1 health system, 

limiting generalizability.

CONCLUSIONS
This study demonstrates that for patients with no greater than 

moderate medical complexity and functional deficits, an HIHR 

model may effectively substitute for PAC in an SNF. Rehabilitation 

service intensity was lower than expected, but higher than usual 

care. HIHR patients had shorter hospital stays, had better function 

at PAC discharge, and were not readmitted more often than similar 

patients who were discharged to SNFs. From Medicare’s perspective, 

these outcomes were achieved at 33% to 48% of the cost of an SNF, 

including the cost of private-duty aide services. If future research 

validates these findings in larger prospective studies, scaling HIHR 

and ensuring PAC reimbursement provides appropriate incentives 

may be warranted. n
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eAppendix 1. Derivation of an AM-PAC* Home Health Short Form mobility score from a recorded 

CARE-GG mobility score for patients in the HIHR cohort. 

Conversion of Mobility Items 

AM-PAC* Home Health short form mobility items 
 
How much difficulty do you currently have… 

Matched CARE-GG items 

1. Getting up from the floor (e.g., if you fell)? † 
GG0170O: Negotiating 12 steps (with or 

without a handrail) 

2. Standing up from an armless straight chair (e.g., 
dining room chair)? 

GG0170D: Sit to stand 

3. Moving from lying on your back to sitting on the 
side of the bed? 

GG0170C: Lying to sitting on side of bed 

4. Walking around one floor of your home, taking 
into consideration thresholds, doors, furniture, and a 
variety of floor coverings, with your walking aid? 

GG0170J: Walk 50 feet with two turns 

5. Walking on an uneven surface (e.g. grass, dirt 
road or sidewalk, brick walkways, sidewalks with 
curb and driveway cuts), using your walking aid? 

GG0170L: Walk 10 feet on uneven surface 

6. Standing for at least one minute? ‡ 
GG0170N: Negotiating 4 steps (with or 

without a handrail) 

7. Going up and down a flight of stairs inside, using 
a handrail? 

GG0170O: Negotiating 12 steps (with or 
without a handrail) 

Note: Where no similar task exists in CARE-GG, matched CARE-GG items were selected based on 
similarity to other AM-PAC items with nearly equivalent item-level difficulty ratings*, as follows:  
† “Getting up from the floor”=1.10 and “Climbing stairs step-over-step without a handrail”=1.07 
‡ “Standing for at least one minute”=-0.56 and “Climbing 3-5 steps with a railing”=-0.58 

Conversion of Item-Level Scores 

AM-PAC* Home Health short form scoring Matched CARE-GG coding 

1 – Unable (total / dependent assistance) 01 – Dependent  

2 – A Lot (maximum / moderate assistance) 
02 – Substantial/maximal assistance  

03 – Partial/moderate assistance 

3 – A Little (minimum / contact guard / 
supervision) 

04 – Supervision/touching assistance 

4 – None (modified independent / 
independent) 

05 – Setup/clean-up assistance 

06 – Independent 

Notes on standard AM-PAC 6-Clicks scoring: 

a) Each task must be scored. 

b) Standard practice is a patient-reported; may 
also be scored by a family member or 
clinician (RN, PT, or OT) as proxy. 

c) Raw summed scores range from 6-24; 
higher scores mean greater independence 

d) Converted* AM-PAC t-scale score range: 
from 16.6-57.7 

Notes on standard GG scoring: 
a) Clinicians may code any unobserved task as 01-

06 based on clinical inference 
b) An unobserved task may be coded as 07, 09, 

10, 88, ^, or –  
b) Any task coded as 07, 09, 10, 88, ^, or – are 

coded as 01 for scoring 
c) The 01-06 codes are used as scores and 

summed to calculate total scores 
d) Total scores can range from 15-90; higher 

scores indicate greater independence 

* AM-PAC forms, score conversion tables, and item-level difficulty ratings are copyright protected by The 

Trustees of Boston University. See AM-PAC.com for more information. 



1 
 

eAppendix 2. Additional tables reporting baseline patient characteristics 

2a. Full patient sample 

 

SNF 
(N=841) 

HIHR 
(N=171) 

Unweighted 
standardized 

difference* 

Weighted 
standardized 

difference* 
Age (years), mean (SD) 79.8 (9.8) 81.8 (8.2) 0.225 -0.001 

Female, N (%) 530 (63.0%) 113 (66.1%) 0.064 -0.017 

White race, N (%) 707 (84.1%) 151 (88.3%)   

Lives alone, N (%) 379 (45.1%) 51 (29.8%)   

24-hour assistance available, N (%) 178 (21.2%) 60 (35.1%) -0.270 0.096 

Functionally independent pre-hospital, N (%) 280 (33.3%) 56 (32.7%) -0.185 -0.001 

Surgery during admission, N (%) 287 (34.1%) 35 (20.5%) -0.310 -0.029 

General hospital Service, N (%) 425 (50.5%) 95 (55.6%) -0.266 -0.046 

30-day readmission risk, mean (SD) 19.8 (6.9) 20.4 (7.0) 0.078 0.041 

First AM-PAC mobility T-score, mean (SD) 38.7 (5.0) 39.5 (4.5)   

Last AM-PAC mobility T-score, mean (SD) 40.8 (2.3) 41.2 (3.8) 0.139  -0.062 
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2b. Patients in sensitivity analysis 

 

SNF 
(N=774) 

HIHR 
(N=139) 

Unweighted 
standardized 

difference* 

Weighted 
standardized 

difference* 
Age (years), mean (SD) 79.8 (9.8) 81.2 (7.7) 0.166 -0.037 

Female, N (%) 483 (62.4%) 90 (64.7%)   

White race, N (%) 654 (84.5%) 123 (88.5%)   

Lives alone, N (%) 352 (45.5%) 38 (27.3%)   

24-hour assistance available, N (%) 164 (21.2%) 48 (34.5%) -0.253 0.049 

Functionally independent pre-hospital, N (%) 250 (32.3%) 49 (35.3%) -0.234 -0.061 

Surgery during admission, N (%) 264 (34.1%) 32 (23.0%) -0.247 -0.061 

General hospital service, N (%) 398 (51.4%) 77 (55.4%) -0.210 -0.087 

30-day readmission risk, mean (SD) 19.8 (6.8) 19.7 (7.0) -0.019 0.125 

First AM-PAC mobility T-score, mean (SD) 38.7 (5.1) 39.5 (4.6)   

Last AM-PAC mobility T-score, mean (SD) 40.8 (2.3) 41.4 (3.8) 0.211  -0.037 
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2c. Patients in cost analysis 

 SNF HIHR p-value 

 N=538 N=159  

Age (years), mean (SD) 80.3 (9.5) 81.6 (8.3)  0.12 
Female, N (%) 352 (65.4%) 105 (66.0%)  0.89 
White race, N (%) 456 (84.8%) 142 (89.3%)  0.31 
Lives alone, N (%) 238 (44.2%) 48 (30.2%) <0.01 
24-hour assistance available, N (%) 110 (20.4%) 54 (34.0%) < 0.01 
Functionally independent pre-hospital, N (%) 172 (32.0%) 54 (34.0%)  0.03 
Surgery during admission, N (%) 181 (33.6%) 35 (22.0%)  <0.01 
General hospital service, N (%) 272 (50.6%) 87 (54.7%)  0.05 
30-day readmission risk, mean (SD) 20.2 (6.8) 20.2 (7.0)  0.98 
First AM-PAC mobility T-score, mean (SD) 38.7 (5.1) 39.4 (4.6)  0.14 
Last AM-PAC mobility T-score, mean (SD) 40.8 (2.3) 41.1 (3.8)  0.14 
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