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Abstract Objectives: To establish cutoff scores for the Activity Measure for Post-Acute Care “6-
Clicks” standardized Basic Mobility scores (sBMSs) for predicting discharge destination after
acute care hospitalization for diagnostic subgroups within an acute care population and to evalu-
ate the need for a second score to improve predictive ability.

Design: Retrospective, observational design.

Setting: Major medical center in metropolitan area.

Participants: Electronic medical records of 1696 adult patients (>18 years) admitted to acute
care from January to October 2018. Records were stratified by orthopedic, cardiac, pulmonary,
stroke, and other neurological diagnoses (N=1696). Interventions: None

Main Outcome Measure: Physical therapists scored patients’ sBMSs after referral for physical
therapy and prior to discharge. Receiver operating characteristic curves delineated sBMS cutoff
scores distinguishing various pairings of home, home with services, inpatient rehabilitation, or
skilled nursing facility discharges. First and second sBMSs were compared with percentage
change of the area under the curve and inferential statistics.

Results: Home vs institution cutoff score was 42.88 for combined sample, pulmonary and neuro-
logical cases. The cutoff score for orthopedic diagnoses score was 41.46. Cardiac and stroke
model quality invalidated cutoff scores. Home without services vs skilled nursing discharges and
home with services vs skilled nursing discharges were predicted with varying cutoff scores per

List of abbreviations: AM-PAC, Activity Measure for Post-Acute Care; AUC, area under curve; IRF, inpatient rehabilitation facility; ROC,
receiver operating characteristic; sBMS, AM-PAC “6-Clicks” standardized Basic Mobility scores; SNF, skilled nursing facility.
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diagnosis. sBMS cutoff scores collected closer to discharge were either the same or higher than
first cutoffs, with varying effects on predictive ability.

Conclusions: sBMSs can help decide institution vs home discharge and finer distinctions among
discharge settings for some diagnostic groups. A single sBMS may provide sufficient assistance
with discharge destination decisions but timing of scoring and diagnostic group may influence

cutoff score selection.

© 2022 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

The Activity Measure for Post-Acute Care (AM-PAC) tracks
patient functional status across care settings.”? The AM-PAC
“6-Clicks” version is the latest iteration of the tool consist-
ing of Basic Mobility and Daily Activity domains. These tools
document degree of difficulty or assistance needed for func-
tional tasks® with strong validity,>* interrater reliability,*’
and sensitivity to change over time.®° Recent research con-
firmed that the “6-Clicks” tools may play an important role
in predicting discharge destination in acute care®'*'® and
other inpatient'” " and outpatient settings.?2* Clinicians
may use Basic Mobility and/or the Daily Activities “6-Clicks”
scores along with factors such as patients’ personal circum-
stances in deciding whether discharge to home, with or
without services, or an institution (skilled nursing facility
[SNF] or inpatient rehabilitation facility [IRF]) best meets
patients’ needs. Selecting the appropriate discharge desti-
nation helps to ensure the appropriate continuum of care
while working toward rehabilitation goals, thus optimizing
overall health care costs.'?*42°

Standardized cutoff scores for basic mobility predicted
home vs institution discharge after acute care, with higher
scores indicating return to home.'® Though home vs institu-
tion cutoff scores are well established,'® 214151926 fey
researchers'> %" have examined finer distinctions in place-
ment, such as home vs home with services or SNF vs IRF.
Using a sample from a tertiary care academic hospital that
treats complicated diagnoses, Warren et al'® determined
that standardized Basic Mobility scores (sBMSs) can help pre-
dict finer distinctions among discharge settings. Some stud-
ies examined specific segments of acute care populations to
determine whether unique cutoff scores existed for diagnos-
tic groups.'’131>2628 Harry et al'® found that discharge
from acute care to home or to an SNF could be predicted
with sBMSs of patients with trauma, elective joint replace-
ment or reattachment, and spinal fusion (excluding cervi-
cal). They used the sBMS cutoff score of 42.9 suggested by
Jette et al'® but found that a higher Basic Mobility score of
44.5 improved sensitivity with slight reduction in specificity
of the prediction model." A cutoff score of 33.99 helped
predict discharge to inpatient rehabilitation for patients
with stroke.” Older adults with cardiovascular disease
showed a greater referral to further inpatient care if sBMS
was 44.5 using a discharge score.’ These examples demon-
strate that the diagnostic reason for the acute care admis-
sion may influence appropriate cutoff scores for discharge
decisions. In addition, cutoff scores may vary if scoring is
completed upon referral for therapy or prior to discharge
from acute care.'

We explored whether the current guidance for home vs
institution discharge decisions offered by Jette et al'® in a

general acute care setting may need to be modified to make
finer distinctions among discharge destinations for 5 diag-
nostic groups common to acute care and inpatient rehabili-
tation units (orthopedic, cardiac, pulmonary, stroke, and
other neurological conditions). Understanding whether inpa-
tient rehabilitation, skilled nursing placement, or home dis-
charge (with or without services) provides the best care
for patients may be greatly facilitated with guidance from
sBMS cutoff scores for patients with these diagnoses. We
also explored the relative value of cutoff scores derived
from scoring upon referral for therapy or scoring closer to
discharge.

The objectives of our study were to establish cutoff
scores for the AM-PAC “6-Clicks” sBMSs for predicting dis-
charge destination after acute care hospitalization for diag-
nostic subgroups within an acute care population and
whether timing of scoring relative to acute care admission
affected predictive ability.

We hypothesized similar cutoff scores predicting home vs
institution compared to prior studies but that cutoff scores
would vary by diagnostic groups and the paired discharge
comparisons. For example, the physical status of a patient
with a cardiac diagnosis may necessitate different cutoff
scores for discharge options than for someone with an ortho-
pedic diagnosis. Lastly, we hypothesized that first and sec-
ond sBMS cutoff scores would be similar regardless of the
relative timing of the scoring. We chose this null hypothesis
because few studies have examined the effect of relative
timing of scoring on cutoff scores.

Methods
Data source

Data for this retrospective, observational study were
derived from electronic medical records of patients admit-
ted for acute care in 3 hospitals in the Montefiore Health
System, Bronx, New York, between January 1, 2018, and
October 30, 2018.

Inclusion criteria were as follows: 18 years of age or older,
diagnosis and discharge destination on record, and at least 2
AM-PAC “6-Clicks” Basic Mobility scores on file. Additional
inclusion criteria were based on our a priori decision to
include patients with diagnoses that may be referred for
inpatient rehabilitation or post-acute SNF or to home with
or without home care. Subjects were excluded from the
study if they were admitted to the Children’s Hospital at
Montefiore, if they were younger than 18 years, or if they
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had an unknown diagnosis or unknown discharge destination.
Diagnostic groups with small representation in the main
database were excluded even if these patients might be
referred to inpatient rehabilitation. Persons with general
medical and surgical admissions were excluded because of
difficulty in classifying them into diagnostic groups. The
Institutional Review Boards of Albert Einstein College of
Medicine and Hunter College of the City University of New
York gave ethics approval. Informed consent was not neces-
sary because of the nature of the study.

Data extraction, synthesis, and analysis

Trained physical therapists recorded raw Basic Mobility
scores during their evaluation of patients soon after physi-
cian referral for therapy (first scores). Basic mobility was
assessed using either direct observation or caregiver inter-
view.> A 1 to 4 score was documented for bed mobility,
transfers, ambulation, and stair negotiation indicating level
of difficulty/help needed for each item, with lower scores
indicating poorer function, through a score range of 6-24.°
Physical therapists then scored basic mobility prior to dis-
charge from acute care (second score). We were not able to
extract exact day postadmission on which scoring occurred.

Physical therapists entered the raw scores for the Basic
Mobility “6-Clicks” into the electronic medical recorded and
researchers later extracted these for research purposes. We
followed the guidance of the original researchers to convert
the raw scores to standardized scores.® Jette et al based
standardization of “6-Clicks” Basic Mobility on the full AM-
PAC item bank and converted raw scores to standardized
Basic Mobility scores based on the T score scale (mean=50;
standard deviation=10; minimum=23.55; maximum=61.14).>
Researchers also extracted patients’ age, sex, admission
diagnosis, and discharge destination from the electronic
medical record. Discharge destination was coded on the
medical record as home without services (no home care),
home with services (home care), or name of a specific insti-
tution. Researchers recoded the specific institutions as
skilled nursing facility or inpatient rehabilitation facility. A
diagnostic category for each patient’s admitting diagnosis
was determined by consensus of the research team. Ortho-
pedic, cardiac, pulmonary, stroke, and other neurological
groups were chosen for this study because these patients
often require post-acute services after discharge and their
group sample sizes were adequate for statistical purposes
(>100). Descriptive statistics were generated for the entire
sample and for 5 diagnostic categories.

Receiver operating characteristic (ROC) curves delineated
the cutoff score of the sBMSs, which distinguished one discharge
destination from the other. Comparisons of cutoff scores, area
under the curve (AUC), and overall model quality from ROC
analyses was applied to binary comparisons among the dis-
charge destinations (home or home with services vs inpatient
care, home vs home with services, home vs SNF, home with
services vs SNF, IRF vs SNF). Area under the curve of the ROC
determined the fit of each model with AUC of 0.7-0.8 consid-
ered acceptable, 0.8-0.9 considered excellent, and >0.9
regarded as outstanding.?”*° We considered models with an
AUC of at least 0.7 to be robust. Overall model quality, which is
the lowest limit of the 95% confidence interval for the AUC,

was used to compare models using an a priori limit of 0.7.>° The
formula of Schneeweiss et al>' compared AUC between first
and second sBMSs."" For this formula, the amount that each
AUC exceeds a null model (0.50) is calculated and then sub-
tracted from each other and divided by the second AUC—0.50:

Absolute change in predictive power

= [(AUC; — 0.50) — (AUC; — 0.50)] /(AUC, — 0.50) * 100.

Separate logistic regressions were performed for all of the
binary comparisons using the first and second sBMSs. Fifty per-
cent of the predicted probabilities distribution was used to set
a cut-point for the logistic regressions. This procedure yielded
contingency tables of predicted and actual frequencies, which
were used to calculate sensitivity and specificity and their
respective 95% confidence intervals.'®"®"° Positive and nega-
tive predictive values (PPVs and NPVs, respectively) were also
generated from the contingency table values. Hosmer and
Lemeshow tests with P>.05 indicated goodness of fit of the
logistic regression model. Odds ratios were generated for the
logistic regression models.'®

Paired t tests compared first and second sBMS scores for
the combined sample and for diagnostic groups. The direc-
tion of the change (improved, no change, declined) from the
first to the second scoring was assessed for the combined
sample and for diagnostic groups with frequency and chi-
square analyses. IBM SPSS Statistics for Windows v27.0 (IBM
Corp., Armonk, NY) was used to conduct all analyses with a
Pvalue set at .05.

Results

The initial consecutive data set had 4355 entries. After follow-
ing inclusion and exclusion criteria, 1846 were classified into 1
of the 5 diagnostic categories—orthopedic, cardiac, pulmonary,
stroke, or other neurological conditions—by consensus of the
research team. The final sample had 1696 subjects who had 2
Basic Mobility scores on record (figure 1). Table 1 describes the
combined sample from all 5 groups and diagnostic group fre-
quency distributions of age, sex, and discharge destination.
Table 2 presents mean=+SD sBMSs based on discharge destina-
tion of the combined sample and stratified by diagnosis.

Table 3 presents ROC cutoff scores from the first and sec-
ond sBMSs for home (with or without services) vs institution
(SNF or IRF) as well as home vs SNF and home with services
vs SNF. The raw “6-Clicks” Basic Mobility scores are listed
with the cutoff scores in table 3. The dashed lines in table 3
demarcate group comparisons where model quality did not
meet our a priori criteria of 0.7. Comparisons for home vs
home with services and IRF vs SNF failed the a priori crite-
rion for robustness and are not presented in table 3.

Table 4 presents the combined sample and diagnostic
group predictive utility for home vs institution and other dis-
charge comparisons. Sensitivity was good and specificity was
moderate for the home vs institution comparisons. Home vs
SNF and home with services vs SNF yielded moderate to
good sensitivity and specificity. Moderate sensitivity and
good specificity for the home vs home with services compari-
son indicated that the model was better at predicting dis-
charge to home with services. The IRF vs SNF discharge
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Total Potentially
Eligible Participants

4355

Eligible Participants
Who Met Diagnostic
Criteria

Excluded Diagnoses
2,509 (57.6%)

1,846 (42.4%)
|

Eligible Participants
with 2 Basic Mobility
Scores

Lacked 2 Basic
Mobility Scores

150 (8.1%)

1,696 (91.9%)
I

Orthopaedic
549 (32.4%)

Cardiac
269 (15.9%)

Pulmonary
377 (22.2%)

Stroke
127 (7.4%)

Other Neurological
374 (22.1%)

Fig 1

predictions had good to strong specificity but low sensitivity
with the exception of the stroke group. The model was bet-
ter at predicting discharge to inpatient rehabilitation for
patients with stroke.

Our second objective was to determine whether the
effect of early vs later scoring on cutoff scores. Scores taken
upon referral to therapy (first scores) were compared to
those closer to discharge (second scores). Paired t tests indi-
cated that second sBMSs were higher than the first
(t=—15.93, df=1695, P<.001) for the combined sample.
Figure 2 illustrates the frequency analyses of the direction
of the change (declined, stayed the same, improved) for all
diagnostic groups. The distributions were similar across diag-
nostic groups, with approximately 70% of patients having the
same first and second sBMSs, less than 10% declining, and
approximately 20% improving. The exception to this trend
was with the orthopedic group, where 42.1% of patients
stayed the same, 50.3% improved, and 7.3% declined on
their second score. Chi-square analysis confirmed these
group differences (x?=160.8, df=8, P<.001).

Standards for reporting of diagnostic accuracy flow diagram.

Table 3 illustrates that the change in AUC from the first to
second scorings with sBMS was less than 9% for the home vs
institution combined sample and diagnostic group scores.
Those for the home vs SNF analyses were less than 5% with
the exception of the cardiac group, which was 19%. The
home with services vs SNF comparison showed that improve-
ments with second AUC were 20% or less.

Discussion

Cutoff scores for predicting discharge to home vs
institution

In the combined sample, the standardized Basic Mobility cut-
off score for predicting discharge to home (with and without
services) vs institution (SNF or IRF) was 42.88 (PPV=0.84-
0.87). In our stratified analysis, pulmonary and other neuro-
logical diagnoses also had first sBMS cutoff scores of 42.88 to
predict home vs institution discharge, each with PPV above

Table 1 Frequency distributions of age group, sex, and discharge destination for the full sample and by diagnostic category
Full Sample, Orthopedic, Cardiac, Pulmonary, Stroke, Other Neurological,
n (%) n (%) n (%) n (%) n (%) n (%)
Total 1696 (100) 549 (32.4) 269 (15.8) 377 (22.2) 127 (7.5) 374 (22.1)
Age group
18-39y 82 (4.8) 29 (5.3) 8(2.9) 12 (3.2) 6 (4.7) 27 (7.2)
40-64y 637 (37.6) 260 (47.4) 76 (28.3) 117 (31.0) 50 (39.4) 134 (35.8)
65-84y 767 (45.2) 216 (39.3) 143 (53.2) 190 (50.4) 58 (45.7) 160 (42.8)
85+y 210 (12.4) 44 (8.0) 42 (15.6) 58 (15.4) 13 (10.2) 53 (14.2)
Sex
Male 739 (43.6) 207 (37.7) 131 (48.7) 165 (43.8) 59 (46.5) 177 (47.3)
Female 957 (56.4) 342 (62.3) 138 (51.3) 212 (56.2) 68 (53.5) 197 (52.7)
Discharge destination
Home 425 (25.0) 102 (18.6) 56 (20.8) 121 (32.1) 35 (27.6) 111 (29.7)
Home with services 733 (43.2) 282 (51.3) 153 (56.9) 147 (39.0) 37 (29.1) 114 (30.5)
Skilled nursing facility 398 (23.5) 151 (27.5) 47 (17.5) 91 (24.1) 17 (13.4) 92 (24.6)
Inpatient rehab facility 140 (8.3) 14 (2.6) 13 (4.8) 18 (4.8) 38 (29.9) 57 (15.2)




Table 2 Mean=+SD and 95% confidence intervals of standardized “6-Clicks” scores by discharge destination and diagnostic group

Diagnostic Group  Discharge Destination Home Home With Services Inpatient Rehabilitation Facility Skilled Nursing Facility
Standardized Basic N  Mean+SD 95% Cl N  Mean (SD) 95% Cl N Mean (SD) 95% Cl N  Mean (SD) 95% Cl
Mobility “6-Clicks”
Score -
Lower Upper Lower Upper Lower Upper Lower Upper
Cardiac 1 56 45.4 429 47.8 153 47.2 458 485 13 38.6 34.6 42.7 47  40.0 37.7 42.4
9.3 8.4 6.7 8.0
2 56 46.4 439 49.0 153 48.6 47.3 498 13 454 39.9 50.8 47  40.1 38.1 421
9.4 7.9 9.0 6.7
Other neurological 1 111 47.7 45.5 49.9 114 44.6 42.6 46.5 57 38.2 36.0 40.4 92 35.0 33.2 36.7
11.5 10.4 8.4 8.4
2 111 48.8 46.7 50.9 114 45.4 43.5 47.2 57 411 39.2 42.9 92 36.7 35.0 38.3
11.2 10.0 6.9 7.9
Orthopedic 1 102 48.4 46.5 50.2 282 43.3 42.7 439 14 38.3 36.1 40.6 151 38.2 37.1 393
9.3 5.1 3.9 6.8
2 102 50.2 48.4 52.1 282 49.1 48.2 499 14 40.5 37.4 43.7 151 40.6 39.4 419
9.3 7.4 5.4 7.7
Pulmonary 1 121 48.8 46.9 50.8 147 46.4 45.0 47.7 18 37.5 32.8 421 91 38.9 37.1  40.6
10.8 8.2 9.3 8.3
2 121 49.1 47 1 51.1 147 47.5 46.1 48.8 18 419 37.0 46.8 91 39.8 38.0 41.5
11.0 8.2 9.9 8.4
Stroke 1 35 46.6 42.7 50.6 37 43.2 39.4 47.0 38 39.3 36.5 42.1 17 30.8 27.0 34.7
11.5 11.5 8.5 7.5
2 35 48.5 445 52.4 37 44.6 40.8 48.3 38 41.1 38.3 43.9 17  31.7 27.8 35.5
11.5 11.3 8.5 7.6
All categories 1 425 47.8;10.5 46.8 48.8 733 44.9 443 455 140 38.5 37.1 39.8 398 37.5 36.7 38.3
8.0 8.0 8.0
2 425 48.9;10.5 47.9 49.9 733 47.8 47.2 485 140 41.5 40.2 42.9 398 39.1 38.3 39.9
8.4 7.9 8.1

Abbreviation: Cl, confidence interval.
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Table 3 First and second Basic Mobility cutoff scores, area under the curve, and overall model quality for various discharge setting comparisons

Home (With or Without Services) vs Institution (Inpatient Rehabilitation or Skilled Nursing Facilities

Cutoff Raw Score® AUC 95% Cl Overall Model %
Quality
Basic Mobility Score Home With or Institution Lower Upper Bound
Without Services n Bound
n
All 1 1158 538 42.88 17.5 0.758 0.734 0.782 0.73 3.7
2 1158 538 42.88 17.5 0.768 0.744 0.791 0.74
Orthopedic 1 384 165 41.46 16.5 0.778 0.734 0.821 0.73 8.9
2 384 165 42.88° 17.5 0.805 0.765 0.846 0.77
Pulmonary 1 268 109 42.88 17.5 0.765 0.714 0.815 0.71 -6.9
2 268 109 42.88 17.5 0.748 0.696 0.801 0.7
Other neurological 1 225 149 42.88 17.5 0.762 0.714 0.809 0.71 —4.8
2 225 149 46.56° 19.5 0.75 0.701 0.799 0.7
Cardiac 1 209 60 46.56 19.5 0.718 0.647 0.789 0.65 2.7
2 209 60 44.54° 18.5 0.724 0.653 0.796 0.65
Stroke 1 72 55 46.56 19.5 0.719 0.62 0.799 0.62 2.2
2 72 55 46.56 19.5 0.724 0.636 0.813 0.64
Home vs Skilled Nursing Facility
Raw Score AUC 95% Cl %
Basic Cutoff Lower Upper Overall Model
Bound Bound Quality
Mobility Home SNF
Score n N
All 1 425 398 42.88 17.5 0.782 0.751 0.814 0.75 -2.6
2 425 398 46.55* 19.5 0.775 0.743 0.807 0.74
Stroke 1 35 17 39.44 15.0 0.862 0.762 0.962 0.76 4.0
2 35 17 41.45* 16.5 0.877 0.783 0.972 0.78
Orthopedic 1 102 151 42.88 17.5 0.812 0.757 0.868 0.76 -5.4
2 102 151 44.54* 18.5 0.796 0.737 0.855 0.74
Neurological 1 111 92 46.56 19.5 0.808 0.749 0.867 0.75 0.00
2 111 92 44.54 18.5 0.808 0.749 0.868 0.75
Pulmonary 1 121 91 46.56 19.5 0.775 0.713 0.838 0.71 —4.2
2 121 91 46.56 19.5 0.764 0.7 0.828 0.7
Cardiac 1 56 47 39.44 15.0 0.651 0.545 0.756 0.55 19.2
2 56 47 46.55* 19.5 0.687 0.586 0.788 0.59
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Home With Services vs Skilled Nursing Facility

Raw Score AUC 95% ClI %
Basic Mobility Score Home With SNF n Cutoff Lower Upper Overall Model
Services n Bound Bound Quality

All 1 733 398 41.46 16.5 0.753 0.724 0.783 0.72 10.6
2 733 398 42.88* 17.5 0.783 0.755 0.811 0.76

Orthopedic 1 282 151 41.46 16.5 0.76 0.709 0.81 0.71 13.9
2 282 151 42.88* 17.5 0.802 0.758 0.847 0.76

Neurological 1 114 92 42.88 17.5 0.765 0.701 0.829 0.7 -2.3
2 114 92 42.88 17.5 0.759 0.694 0.824 0.69

Stroke 1 37 17 38.78 14.5 0.806 0.69 0.922 0.69 7.0
2 37 17 44.54* 18.5 0.829 0.72 0.935 0.72

Pulmonary 1 147 91 42.88 17.5 0.748 0.685 0.811 0.68 2.4
2 147 91 42.88 17.5 0.754 0.691 0.817 0.69

Cardiac 1 153 47 38.78 14.5 0.724 0.641 0.808 0.64 20.3
2 153 47 41.46* 16.5 0.781 0.708 0.855 0.7

NOTE. Raw score, “6-Clicks” Basic Mobility score prior to standardization; %, absolute change in predictive power. Absolute change in predictive power=[(AUC;—0.50)—(AUC;—0.50)]/absolute
change in predictive power=[(AUC;—0.50)—(AUC;—0.50)]/(AUC,—0.50)*100.3" Items below the dashed lines did not meet our a priori criteria of >0.70 to be considered robust using the first
standardized Basic Mobility scores. Note 2 cases in the home with services and SNF comparison (stroke and cardiac) where the second standardized Basic Mobility score met the a priori
criteria.
Abbreviation: Cl, confidence interval.

" Second standardized Basic Mobility cutoff score higher than first.

T First standardized Basic Mobility cutoff score higher than second.
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Table 4 Predictive utility of first and second Basic Mobility scores for the whole sample and for diagnostic categories examining dichotomous pairings of discharge destinations

Home (With/Without Services) vs Institution (Inpatient Rehabilitation or Skilled Nursing Facility)

Group Basic n Sensitivity  Sensitivity 95% Cl  Specificity = Specificity 95% CI PPV NPV Nagelkerke Hosmer & P Odds  95% CI Odds
Mobility R? Lemeshow x2 Ratio Ratio
Score (df)
Lower Upper Lower Upper
All 1 1696 0.785 0.784 0.785 0.593 0.591 0.595 0.839 0.504 0.23 28.1 (7) <.001 1.12  1.11-1.13
2 1696 0.769 0.769 0.770 0.608 0.606 0.610 0.869 0.439 0.23 41.77 (8) <.001 1.1 1.10-1.13
Cardiac 1 269 0.816 0.813 0.820 0.486 0.466 0.505 0.914 0.283 0.17 5.93 (8) .656 1.1 1.07-1.16
2 269 0.825 0.822 0.828 0.543 0.522 0.563 0.923 0.317 0.17 2.11(7) .953 112 1.07-1.17
Neurology 1 374 0.772 0.768 0.775 0.607 0.603 0.612 0.707 0.685 0.25 15.58 (8) .049 1.1 1.07-1.12
2 374  0.779 0.775 0.782 0.600 0.596 0.604 0.689 0.705 0.22 21.03 (8) .007 1.1 1.07-1.12
Orthopedic 1 549  0.798 0.796 0.800 0.625 0.619 0.631 0.875 0.485 0.25 17.22 (7) .016 1.19  1.14-1.24
2 549  0.802 0.801 0.804 0.693 0.686 0.700 0.909 0.479 0.30 17.93 (6) .006 1.16  1.13-1.20
Pulmonary 1 377  0.779 0.777 0.782 0.517 0.509 0.525 0.843 0.413 0.22 10.30 (8) .245 1.1 1.08-1.14
2 377 0.764 0.762 0.767 0.514 0.504 0.524 0.869 0.339 0.19 11.15 (7) .132 1.09 1.06-1.12
Stroke 1 127  0.724 0.711 0.734 0.565 0.555 0.576 0.583 0.709 0.17 15.503 (7) .03 1.08 1.04-1.12
2 127  0.816 0.802 0.826 0.590 0.580 0.599 0.556 0.836 0.18 10.50 (8) .231 1.08 1.04-1.12
Home vs Home with Services
All 1 1158 0.466 0.465 0.467 0.716 0.715 0.717 0.579 0.615 0.03 66.66 (8) <.001 1.04 1.02-1.05
2 1158 0.359 0.358 0.360 0.609 0.606 0.612 0.734 0.240 0.00 58.87 (8) <.001 1.01 0.99-1.03
Cardiac 1 209 0.375 0.357 0.385 0.751 0.747 0.756 0.214 0.869 0.01 7.82 (7) .349 0.98 0.94-1.01
2 209  0.359 0.351 0.369 0.772 0.767 0.777 0.411 0.732 0.02 7.5(7) .378 0.97 0.93-1.00
Neurology 1 225  0.600 0.593 0.607 0.600 0.59%4 0.606 0.568 0.632 0.03 8.96 (7) .256 1.03 1.00-1.05
2 225  0.682 0.673 0.689 0.592 0.587 0.598 0.523 0.740 0.04 8.7 (6) .191 1.03 1.00-1.06
Orthopedic 1 384  0.568 0.560 0.575 0.824 0.822 0.827 0.490 0.865 0.14 55.15 (6) <.001 1.11 1.08-1.15
2 384 0.426 0.417 0.433 0.769 0.767 0.771 0.284 0.862 0.01 33.05 (7) <.001 1.02 0.99-1.05
Pulmonary 1 268  0.545 0.540 0.551 0.640 0.634 0.645 0.595 0.592 0.02 12.99 (8) 112 1.03 1.00-1.06
2 268  0.528 0.523 0.534 0.614 0.609 0.619 0.537 0.605 0.01 20.23 (8) .01 1.02  0.99-1.05
Stroke 1 72 0.547 0.534 0.568 0.684 0.645 0.724 0.829 0.351 0.03 10.83 (8) .212 1.027 0.985-1.07
2 72 0.547 0.534 0.568 0.684 0.645 0.724 0.829 0.351 0.04 97.66 (7) .05 1.03  0.99-1.08
Home vs Skilled Nursing Facilities
All 1 823  0.692 0.691 0.694 0.715 0.713 0.718 0.762 0.638 0.30 44.7 (8) <.001 1.12 1.1-1.14
2 823 0.716 0.714 0.717 0.708 0.706 0.710 0.734 0.688 0.28 46.7 (8) <.001 1.11 1.09-1.13
Cardiac 1 103  0.638 0.627 0.651 0.647 0.625 0.669 0.786 0.468 0.12 10.77 (8) .215 1.07 1.02-1.13
2 103  0.629 0.617 0.642 0.585 0.567 0.603 0.696 0.511 0.17 7.29 (8) .508 1.1 1.04-1.16
Neurology 1 203 0.719 0.713 0.726 0.707 0.698 0.716 0.784 0.630 0.36 14.34 (7) .045 1.12  1.08-1.16
2 203 0.737 0.731 0.744 0.718 0.709 0.726 0.784 0.663 0.36 16.93 (7) .018 1.13 1.09-1.17
Orthopedic 1 253  0.811 0.801 0.818 0.765 0.761 0.769 0.588 0.907 0.38 13.65 (8) .091 1.17 1.12-1.23
2 253  0.766 0.757 0.773 0.756 0.752 0.760 0.578 0.881 0.32 22.34 (8) .004 1.14  1.10-1.18
Pulmonary 1 212 0.703 0.697 0.709 0.676 0.665 0.686 0.802 0.549 0.27 24.22 (8) .002 1.1 1.07-1.14
2 212 0.700 0.695 0.706 0.681 0.670 0.691 0.810 0.538 0.23 20.72 (8) .008 1.1 1.06-1.13

(continued)
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Table 4 (Continued)

Home (With/Without Services) vs Institution (Inpatient Rehabilitation or Skilled Nursing Facility)

Group Basic n Sensitivity  Sensitivity 95% ClI  Specificity  Specificity 95% CI PPV NPV Nagelkerke Hosmer & P Odds  95% Cl Odds
Mobility R? Lemeshow x> Ratio  Ratio
Score - J (df)
Lower Upper Lower Upper
Stroke 1 52 0.750 0.732 0.771 0.583 0.522 0.645 0.857 0.412 0.47 4.53 (6) .605 1.1 1.07-1.25
2 52 0.861 0.844 0.879 0.750 0.704 0.796 0.886 0.706 0.49 6.6 (6) .36 1.16  1.07-1.25
Home with Services vs Skilled Nursing Facilities
All 1 1131 0.766 0.765 0.767 0.631 0.629 0.633 0.831 0.533 0.23 21.61 (8) .006 1.13 1.11-1.15
2 1131 0.778 0.777 0.779 0.672 0.669 0.674 0.854 0.550 0.28 23.63 (8) .003 1.14  1.12-1.16
Cardiac 1 200 0.842 0.838 0.846 0.524 0.507 0.541 0.869 0.468 0.19 6.98 (8) .539 1.12  1.07-1.18
2 200 0.852 0.847 0.856 0.533 0.517 0.549 0.863 0.511 0.30 3.7(7) .814 1.19  1.12-1.27
Neurology 1 206  0.755 0.748 0.761 0.644 0.637 0.651 0.675 0.728 0.27 6.71 (8) .569 1.11 1.07-1.15
2 206 0.776 0.768 0.782 0.648 0.641 0.655 0.667 0.761 0.25 14.02 (7) .051 1.1 1.07-1.15
Orthopedic 1 433  0.775 0.773 0.777 0.664 0.658 0.670 0.855 0.536 0.22 39.66 (6) <.001 1.19  1.13-1.25
2 433  0.818 0.816 0.820 0.690 0.685 0.695 0.844 0.649 0.32 20.4 (6) .002 1.18  1.13-1.22
Pulmonary 1 238  0.739 0.734 0.744 0.617 0.608 0.627 0.789 0.549 0.22 5.18 (8) .738 1.12  1.08-1.16
2 238 0.784 0.779 0.789 0.616 0.609 0.624 0.741 0.670 0.23 7.63 (8) .471 1.12  1.08-1.16
Stroke 1 54 0.806 0.786 0.824 0.556 0.515 0.596 0.784 0.588 0.35 5.64 (7) .582 1.13  1.05-1.22
2 54 0.848 0.829 0.866 0.571 0.537 0.606 0.757 0.706 0.37 3.77 (8) .877 1.14  1.05-1.23
Skilled Nursing Facility vs Inpatient Rehabilitation Facility
All 1 538 0.238 0.228 0.241 0.738 0.736 0.739 0.071 0.920 0.00 7.83 (7) .348 1.02  0.99-1.04
2 538 0.303 0.301 0.307 0.761 0.759 0.763 0.386 0.688 0.03 9.64 (7) .21 1.04 1.01-1.07
Cardiac 1 60 0.256 0.245 0.290 0.857 0.827 0.887 0.769 0.383 0.01 9.40 (7) .225  0.98 0.90-1.06
2 60 0.303 0.288 0.341 0.889 0.867 0.910 0.769 0.511 0.13 7.94 (6) .243 1.1 1.01-1.2
Neurology 1 149  0.484 0.462 0.496 0.644 0.638 0.650 0.263 0.826 0.05 1.07 (7) .994 1.05 1.01-1.09
2 149  0.500 0.484 0.512 0.667 0.659 0.674 0.386 0.761 0.10 6.24 (7) .512 1.08 1.03-1.14
Orthopedic 1 165 n/a n/a n/a 0.915 0.912 0.918 0.000 1.000 0.00 6.289 (7) .506 1 0.92-1.09
2 165 n/a n/a n/a 0.915 0.912 0.918 0.000 1.000 0.00 9.36 (7) .228 0.99 0.93-1.07
Pulmonary 1 109 0.170 0.167 0.187 0.857 0.827 0.887 0.833 0.198 0.01 4.82 (7) .682  0.98 0.92-1.04
2 109 0.173 0.169 0.192 0.879 0.861 0.897 0.765 0.319 0.02 4.3 (8) .828 1.03  0.97-1.09
Stroke 1 55 0.806 0.786 0.824 0.526 0.489 0.564 0.763 0.588 0.28 8.98 (7) .254 1.15  1.05-1.26
2 55 0.865 0.848 0.881 0.667 0.625 0.709 0.842 0.706 0.33 2.54 (7) .924 1.17  1.06-1.28

Abbreviations: Cl, confidence interval; n/a, not able to be analyzed: too few subjects discharged to inpatient rehabilitation.
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~ Functional Status Change from First Basic Mobility Score to Second Basic Mobility Score
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Fig2 Frequency (percent within each group) distribution for functional status change from first to second Basic Mobility score.

0.70 (table 3). These findings align well with those of Jette
et al'® showing standardized Basic Mobility cutoff scores of
42.9 (PPV=0.75) predicting home vs institution discharge.
Orthopedic diagnoses had a slightly lower first cutoff score
of 41.46 (PPV=0.88) in the current study. Warren et al found
that a lower Basic Mobility standardized score of 40.78 at
initial evaluation predicted discharge from tertiary care to
community vs institution.

We were not able to establish standardized Basic Mobility
cutoff scores taken upon a patient’s referral for physical
therapy for predicting home vs institution discharge disposi-
tion for cardiac and stroke diagnoses because these groups
failed the a priori 0.7 threshold for overall model quality
and AUC using the ROC. Similarly, Fernandez et al'* deter-
mined that an sBMS at initial evaluation of patients with car-
diovascular disease did not have adequate model quality
when predicting home discharge, in contrast to scoring done
at discharge from acute care physical therapy. Chang et al
used sBMS scores from 3 days post-acute care admission and
suggested that an sBMS cutoff score of 33.9 was highly pre-
dictive of admission to IRF vs discharge to home (AUC of
0.99, 95% confidence interval, 0.98-1.0) for patients with
stroke.’® Almost 60% of patients in the Chang et al study
(n=500) were referred to inpatient rehabilitation because
skilled nursing placement was not an option in Taiwan.'® In
the current study, 30% of patients with stroke went to inpa-
tient rehabilitation. This difference in discharge referral
rate along with smaller sample sizes may have accounted for
our inability to derive comparable home vs institution dis-
charge cutoffs for the stroke (n=127) or cardiac (n=269)
groups. Future research with a larger and more heteroge-
neous sample is suggested.

Finer distinctions among discharge destinations

We sought to determine whether sBMS could go beyond pre-
dicting the home vs institution dichotomy. As noted in table 3,

first and second sBMSs could establish cutoff scores for the
combined sample and for the orthopedic and neurology
groups when considering home vs SNF and home with services
vs SNF. In addition, home vs SNF could be predicted for the
pulmonary and stroke groups with adequate model quality.
Finer comparisons among the cardiac group did not meet our
a priori criteria for overall model quality when first scores
were used. For patients with stroke, Covert et al'® catego-
rized the first raw “6-Clicks” mobility scores, assessed after
acute care admission, and found them highly predictive of
home vs SNF discharge destinations. As with the first sBMS in
the current study, models predicting IRF vs SNF were not
highly predictive. They suggested adding age, sex, race,
insurance status, and National Institutes of Health Stroke
Scale scores when deciding IRF vs SNF discharge using first
scores."® The failure of sBMS to predict home vs home with
services and IRF vs SNF decisions was consistent with a study
by Warren et al'” where a cutoff point of 40.78 was estab-
lished but model quality was not acceptable for discharge
prediction from a tertiary hospital. The latter study corrected
for demographic and clinical characteristics of the patients in
their predictive model. These studies'™' indicated that
home vs home with services and IRF vs SNF discharge deci-
sions may not rely on sBMS alone. Modeling sBMS along with
demographic and unique aspects of patients’ medical status
and personal circumstance to improve distinction of home vs
home with services and IRF vs SNF for the diagnostic groups
included in this study warrants further research.

First vs second Basic Mobility score for predicting
post-acute care discharge

Mean second sBMS trended higher than first scores (table 2)
but the cutoff scores for discharge destination prediction
were often the same for first and second analyses (table 3).
Combined sample and pulmonary (42.88) and stroke (46.56)
diagnoses had the same first and second cutoff scores for the
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home vs institution dichotomy. Compared to first scores,
higher second Basic Mobility cutoff scores were noted for
the other neurological group (46.56; PPV=0.69) and a lower
second cutoff existed for the cardiac group (44.54,
PPV=.94). The first cutoff score for the orthopedic group
was 41.46 and the second was 42.88 for home vs institution
and the home with services vs SNF decisions. Comparing fre-
quency of direction of change from first to second scoring,
we observed that the orthopedic group had a different trend
than the combined sample or other groups because more
patients showed improvement (50%) and 42% stayed the
same. Clinicians’ perceived potential for functional
improvement during an acute care stay or the perception
that the orthopedic group had fewer impairments than other
groups may have influenced why a lower first cutoff score for
discharge decisions was observed for the orthopedic group.
The lower initial cutoff score may reflect the rapid recovery
process after elective joint procedures and pain conditions,
which is generally more predictable than for more chronic
cardiac, pulmonary, and neurologic conditions. These suppo-
sitions are supported by the orthopedic group demonstrating
the largest average improvement of sBMS from first to sec-
ond assessment (table 2) compared to that of other groups.
Several studies including patients with elective lower
extremity joint replacements'"'®?% did not report unique
cutoff scores for discharge decisions but used preset cutoffs
for their multifactorial analyses. These preset cutoffs were
generally higher than the initial cutoff found in the current
study. The current study makes a valuable contribution to
this literature by establishing a standardized Basic Mobility
cutoff score for patients with a mix of orthopedic diagnoses
and suggesting that these patients could possibly be dis-
charged to home with slightly lower initial Basic Mobility
scores when compared to other diagnostic groups. More
study is required to determine why greater functional ability
exhibited closer to discharge drives higher cutoffs for home
vs institution, home with services vs SNF, and home without
services vs SNF decisions for the orthopedic group. These
important decisions may be age dependent, insurance
related, or driven by medical or personal circumstances of
the patients.

Fernandez et al'* determined that sBMS scored near dis-
charge from acute care for older adults with cardiovascular
disease had a cutoff score of 44.5 and much stronger model
quality when compared to initial assessments. This is consis-
tent with our findings where cardiac group first scores did
not meet our a priori criteria for model quality but second
scores cutoff of 44.5 met the criteria in the home vs institu-
tion comparison. Our model did not control for age, length
of stay, or insurance type as did Fernandez et al.'*

When second scores were used in the ROC analysis, home
with services vs SNF could be predicted for both the cardiac
(cutoff score=41.46; 20% improvement in AUC) and stroke
(cutoff score=44.54; 7% improvement of AUC) groups with
adequate model quality. Clinically, these findings may imply
that later scoring, after the patient has presumably stabi-
lized from the event necessitating acute hospitalization,
may improve effectiveness of using these scores for finer dis-
tinctions among discharge settings for patients with cardiac
diagnoses' or stroke.

A single sBMS appears sufficient in making discharge deci-
sions with cutoffs varying by diagnostic group. The combined

sample had cutoff scores consistent with the seminal study
by Jette et al,'® but sorting patients into diagnostic groups
revealed that not all groups conformed to the 42.9 cutoff of
the combined sample. In addition, timing of the scoring rela-
tive to admission to acute care influenced cutoff scores for
orthopedic, other neurological, and cardiac groups. Cutoff
scores taken closer to admission for orthopedic and other
neurological groups may be lower than those taken closer to
discharge. This trend was reversed for the cardiac group.
These findings suggest that future research may be directed
toward understanding whether a second or a single, later
sBMS better predicts discharge destination than single scores
documented at admission, especially when trying to make
finer distinctions among discharge settings. Perhaps later
scores would obviate the need to add other patient factors
to predictive modeling for finer discharge distinctions.

We acknowledge that discharge decisions cannot simply
be based on “6-Clicks” scores but that these serve as a guide
with other data available for individual patients.'">41%:1%:32
Regional differences in referral patterns'® and insurance
approval for extended care may be reflected in the compari-
sons to existing studies. Prediction of discharge destination
may improve with inclusion of age,"*'” number and type of
comorbidities, """ degree of assistance available at home,
acceptance criteria at institutions, and personal circumstan-
ces. Evidence also exists that discharging patients to an SNF
may be considered a “safety net,”?*P*#%) regardless of
patients’ diagnoses, that is easier to arrange than other
options.?> Future research may focus on the value of later
scoring or on finding unique patient factors for diagnostic
groups may improve prediction of discharge destination
when used along with Basic Mobility “6-Clicks” scores.

Study limitations

Our sample reflected realistic clinical data collection from a
large, urban health system. The fact that not all patients
had all scores reflected some systematic barriers to com-
pleting the “6-Clicks” in the busy hospital setting. The origi-
nal database was robust; however, our decision to look at
only 5 diagnostic groups and patients who had at least 2
Basic Mobility scores reduced the overall sample size. Sam-
ple sizes varied by diagnostic category. Our data did not
include the length of stay or the number of days relative to
admission when Basic Mobility “6-Clicks” was scored. This
information could have helped us better decipher the possi-
ble explanations for differences between the first and
second Basic Mobility scores. Finally, our study yielded
conclusions based on a specific population in the New York
metropolitan area that may not be applicable to other geo-
graphic areas.

Although they may be discharged to inpatient rehabilita-
tion, patients with amputations and spinal cord pathologies
were excluded because of small samples. Persons with integ-
umentary conditions were well represented in the original
database but were excluded because they are not typically
referred for inpatient rehabilitation. General medical and
general surgical cases were also well represented in the orig-
inal database but they were excluded because of the vast
diversity of the underlying conditions. Future study with
these groups may be warranted.
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Conclusions

Some clinical recommendations arise from this research. A
standardized Basic Mobility score of 42.88 and above for rec-
ommendations for home (with and without services) vs insti-
tution (SNF or IRF) is supported by the current study and
previous research'® within a general acute care population.
A cutoff score of 41.46 may be realistic for patients with
orthopedic diagnoses if scoring is done closer to admission;
otherwise, 42.88 would be a better predictor of home vs
institution. Making more specific distinctions among dis-
charge placement options may be possible for home vs SNF
and home with services vs SNF using first and second sBMSs
that vary by diagnostic group. Unfortunately, clinically
important decisions about home vs home with services or IRF
vs SNF did not pass the a priori criterion for robustness using
the current sample.

Using one score to help with discharge decisions is feasi-
ble for the home vs institution and the home vs SNF or home
with services vs SNF decisions but the cutoff score should be
selected based on whether the scoring occurs closer to
admission'>"? or to discharge from acute hospitalization.
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