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Background. Physical therapists and occupational therapists practicing in acute
care hospitals play a crucial role in discharge planning. A standardized assessment of
patients’ function could be useful for discharge recommendations.

Objectives. The study objective was to determine the accuracy of “6-Clicks” basic
mobility and daily activity measures for predicting discharge from an acute care
hospital to a home or institutional setting.

Design. The study was retrospective and observational.

Methods. “6-Clicks” scores obtained at initial visits by physical therapists or
occupational therapists and patients’ discharge destinations were used to develop
and validate receiver operating characteristic curves for predicting discharge desti-
nation. Positive predictive values (PPV), negative predictive values (NPV), and like-
lihood ratios were calculated.

Results. Areas under the receiver operating characteristic curves for basic mobility
scores were 0.857 (95% confidence interval [CI]�0.852, 0.862) and 0.855 (95%
CI�0.850, 0.860) in development and validation samples, respectively. Areas under
the curves for daily activity scores were 0.846 (95% CI�0.841, 0.851) and 0.845 (95%
CI�0.840, 0.850) in development and validation samples, respectively. Cutoff scores
providing the best accuracy for determining discharge destination were 42.9 for basic
mobility and 39.4 for daily activity. For basic mobility, the PPV was 0.748 and the NPV
was 0.801 in both development and validation samples. For daily activity, the PPVs
were 0.787 and 0.784 and the NPVs were 0.748 and 0.746 in development and
validation samples, respectively.

Limitations. Limitations included lack of information on the rater reliability of
“6-Clicks” instruments, use of surrogate data for some discharge designations, and use
of a clinical database for research purposes.

Conclusions. This study provides evidence of the accuracy of “6-Clicks” scores
for predicting destination after discharge from an acute care hospital.
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In acute care hospitals, many
patients with neurological, muscu-
loskeletal, and cardiopulmonary

problems have limitations in walking
and moving, self-care, changing and
maintaining body positions, or sev-
eral of these tasks.1 A primary focus
for hospital-based physical therapists
and occupational therapists is evalu-
ating patients’ mobility and self-care
abilities to determine the need for
skilled care, which drives discharge
planning.2–4 These professionals are
uniquely qualified to assess the con-
gruency between patients’ living sit-
uations and functional abilities, par-
ticularly in terms of understanding
the level of assistance or environ-
mental supports that patients may
require to safely perform essential
mobility and daily activities. The aim
of assessment and planning for
patients’ discharge is to enhance
quality of care by ensuring that
patients are discharged to post–
acute care settings that match their
health and social needs. Equally
important, adequate discharge plan-
ning may improve the efficiency of
care and reduce costs5 by transition-
ing patients from the expensive
acute care setting to the next appro-
priate level of care in a timely man-
ner. One of the reported reasons for
inefficient, delayed discharge pro-
cesses is inadequate assessment of
patients and their life situations.5

Another possible reason for delayed
discharge is the time required for
post–acute care placement pro-
cesses to reach completion.6,7 For
these reasons, complete and relevant
assessments of patients for the pur-
poses of discharge planning should
be performed early in the course of
hospitalization.

To reduce delays in discharge from
acute care settings through early
planning, physical therapists and
occupational therapists attempt to
accurately project discharge needs
using information available at hospi-
tal admission and their first visit with

a patient. An algorithm for selecting
a post–acute care setting for patients
with stroke, published as part of a
clinical practice guideline in 1995,
included determining functional abil-
ity and adequate home support as a
factor in directing recommendations.8

In several studies, models for predict-
ing discharge setting included mea-
sures of patients’ function during an
acute care hospital stay.9–17 Limita-
tions of those studies included predic-
tion models based on measures of
function after several rehabilitation
sessions or close to discharge, rather
than early in an episode of care9–12; a
focus on patients with only 1 type of
condition9,10,13–15; and the use of com-
plicated instruments that may not be
practical for everyday use in a fast-
paced acute care hospital set-
ting.12,16,17 Existing standardized mea-
sures of patient function seem not to
be widely used by therapists in the
treatment of patients in acute care set-
tings.18 The reported low level of use
of existing measures by clinicians may
be due to their length, ambiguous
interpretation of findings, or their inef-
fectiveness in facilitating the predic-
tion of an appropriate discharge
destination.14

Efficient and effective discharge
planning processes and decisions
may also be critical in reducing hos-
pital readmissions.12,19,20 One recent
study showed that the incidence of
hospital readmission for patients dis-
charged to settings recommended by
physical therapists was lower than
that for patients discharged to set-
tings not in concert with physical
therapists’ recommendations.21 Poor
communication between providers
in acute care and discharge settings
may also contribute to readmis-
sions.22 A systematic review examin-
ing communication between acute
care facilities and primary care phy-
sicians at patient discharge resulted
in recommendations for thorough
discharge summaries that follow a
standardized format, use information

technology, and contain information
about patients’ functional status.20

Recently, physical therapists and
occupational therapists at Cleveland
Clinic Health System hospitals pilot
tested the use in an acute care set-
ting of new standardized functional
assessment instruments that may
meet these requirements. These
tools, called “6-Clicks,” are short
forms created from the Activity Mea-
sure for Post-Acute Care (AM-PAC)
instrument, developed by research-
ers at Boston University.23 The
AM-PAC measures 3 functional
domains: basic mobility, daily activi-
ties, and applied cognition. It may be
used for assessment in adults with a
wide range of diagnoses and levels of
performance in the 3 domains. One
“6-Clicks” instrument assesses basic
mobility, such as walking and mov-
ing from 1 position to another; a sec-
ond instrument assesses daily activi-
ties, such as dressing and toileting.
The applied cognitive domain is not
measured by “6-Clicks” instruments.
The advantages of these instruments
include the fact that they are com-
pleted quickly; they provide discrete
data that can be entered into an elec-
tronic medical record as part of the
documentation of therapist visits;
they can be completed through
direct observation or estimation of
patients’ capabilities on the basis of
clinical judgment; and they are
derived from and scored on the same
standardized metric as the AM-PAC
instrument, which can be used in
any post–acute care setting. These
advantages can promote discharge-
related communication. A previous
study demonstrated evidence for the
validity of “6-Clicks” instruments.24

The purpose of the present study
was to determine the accuracy of
“6-Clicks” measures for predicting
discharge destination when applied
at the first visit of a physical therapist
or an occupational therapist with a
patient in a hospital setting.
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Method
Data Source
A clinical database derived from the
MediLinks electronic medical record
system used by Cleveland Clinic
Health System Physical Therapy
Department and Occupational Ther-
apy Department was the source of
data for analyses. It contained more
than 200,000 entries, with data on
92,899 individual patients seen in
acute care settings by physical ther-
apists, occupational therapists, or
both types of therapists from April
2011 to December 2012. This time
frame represented the time from the
initial use of the “6-Clicks” forms to
the beginning of data analysis for this
project. For our study sample, we
selected patients for whom
“6-Clicks” scores from initial physical
therapist or occupational therapist
visits and discharge destination were
available. Discharge destination was
missing for 17% of patients who had
an initial-visit daily activity score and
for 24% of patients who had an
initial-visit basic mobility score
(Fig. 1). From the dataset, we
extracted data for first-visit basic

mobility and daily activity “6-Clicks”
scores; patient background informa-
tion, including age, sex, primary
medical or surgical diagnosis, and
preadmission living situation; num-
ber of therapy visits; length of hos-
pital stay; days from admission to
first therapy visits; and discharge
destination.

Setting and Procedures
The Cleveland Clinic Health System
is a nonprofit system that includes
3,700 beds in the main campus hos-
pital and 8 regional hospitals. The
Rehabilitation and Sports Therapy
enterprise includes more than 700
therapy professionals, with 90 phys-
ical therapists and 45 occupational
therapists primarily assigned to
acute hospital care. These therapists
manage more than 1,900 patient
evaluations per week. In April 2011,
therapists began using “6-Clicks”
electronic data entry forms to docu-
ment patients’ function. Physical
therapists completed the basic
mobility form, and occupational
therapists completed the daily activ-
ity form. Therapists determined the

score for each item either by observ-
ing patients’ performance or by
using their clinical judgment about
patients’ capabilities. Therapists
entered patients’ “6-Clicks” scores
into the electronic medical record
system as part of their visit documen-
tation. The dataset included only
de-identified data.

Instrument
The “6-Clicks” short forms include
items selected from the AM-PAC, a
validated measure designed to be
used for patients receiving post–
acute care services regardless of type
of condition or setting.23 One
“6-Clicks” form assesses basic mobil-
ity function, and another form
assesses daily activity function.25

Each item is scored from 1 to 4 on
the basis of the amount of difficulty a
patient has or how much help is
needed from another person in com-
pleting the task. Lower scores equate
to lower levels of function. A previ-
ous study provided evidence for con-
vergent and divergent validity as well
as the responsiveness of the
“6-Clicks” forms.24

Data for First-Visit Basic

Mobility Scores*

57,940

Discharged to

Institutional Setting

23,928

Discharged to Home

20,069

Discharge Setting

Missing

13,943

Discharged to

Institutional Setting

27,507

Discharged to Home

19,590

Discharge Setting

Missing

9,547

Data for First-Visit Daily

Activity Scores*

56,644

Individual Patients

92,899

All Visits

202,765

Figure 1.
Case selection flow chart. Asterisks indicate that 28,553 patients had both basic mobility and daily activity “6-Clicks” scores.
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Data Analysis
Descriptive statistics were used to
describe the characteristics of the
patients in the sample and to sum-
marize “6-Clicks” basic mobility and
daily activity scores at the first phys-
ical therapist or occupational thera-
pist visit. Our dataset included actual
discharge destination only for
patients who were discharged to
home with services or to an institu-
tional setting; the data field was left
empty for patients who were dis-
charged to home without services.
However, we were unable to deter-
mine whether an empty data field
represented discharge to home or
whether the data were simply miss-
ing. The dataset also included the
discharge recommendations made
by physical therapists and occupa-
tional therapists after their last visit
with a patient; we determined that in
83% of patients for whom complete
data were available, the physical
therapists’ and occupational thera-
pists’ recommendations for dis-
charge setting agreed with the actual
discharge setting. Therefore, when
the actual discharge destination field
was empty, we coded it as “home” if
the recommendations of both physi-
cal therapists and occupational ther-
apists agreed on home discharge; if
they did not agree, we coded the
field as missing data.

To determine the usefulness of
“6-Clicks” scores for early discharge
decision making and potential cutoff
scores for recommending discharge
to home versus a post–acute care
institutional setting, we selected a
random sample of 50% of the
patients in our dataset to develop
receiver operating characteristic
(ROC) curves for first-visit “6-Clicks”
scores for basic mobility and daily
activity. In an ROC analysis, the sen-
sitivity and 1 � specificity are calcu-
lated for each possible cutoff point
in a scale. These values are then plot-
ted with sensitivity on the y-axis and
1 � specificity on the x-axis. The

ROC analysis allowed us to define
the best cutoff score for determining
discharge to home on the basis of the
highest sensitivity and specificity
associated with the various scores.
Using a standardized prevalence for
discharge to home of 50%, we calcu-
lated positive and negative predic-
tive values. To test the accuracy of
our findings, we repeated the analy-
sis for the remaining 50% of the sam-
ple. Model calibration for each
“6-Clicks” measure was examined
with the Hosmer-Lemeshow
goodness-of-fit test. Because the
Hosmer-Lemeshow test result is
affected by sample size and our sam-
ple size was large, we were con-
cerned that small differences
between observed and predicted val-
ues would be statistically significant,
thereby suggesting a lack of model
fit. For this reason, we also examined
goodness of fit by plotting observed
and predicted frequencies of dis-
charge to home by decile of pre-
dicted probability of discharge to
home for the entire sample. Predic-
tions were based on logistic regres-
sion analysis with discharge setting
as the dependent measure and initial
“6-Clicks” score as the independent
measure. All analyses were con-
ducted with IBM-SPSS Statistics ver-
sion 20 (IBM Corp, Armonk, New
York).

Results
Approximately 50% of the patients
were 65 to 85 years of age, and the
largest proportion (25.4%) had car-
diovascular or pulmonary condi-
tions. Approximately 87% of the
patients were admitted from home
and had a median hospital length of
stay of 4.7 days (interquartile
range�9.6). Approximately 24% of
the patients were visited by a physi-
cal therapist or an occupational ther-
apist within 1 day of admission. Par-
ticipant characteristics are shown in
Table 1.

The areas under the curve for the
first-visit basic mobility score were
0.857 (95% confidence interval�
0.852, 0.862) and 0.855 (95% confi-
dence interval�0.850, 0.860) in the
development and validation samples,
respectively. The areas under the
curve for the first-visit daily activity
score were 0.846 (95% confidence
interval�0.841, 0.851) and 0.845
(95% confidence interval�0.840,
0.850) in the development and vali-
dation samples, respectively. The
cutoff scores yielding the most accu-
rate predictions of discharge destina-
tion in both the development and
the validation samples were 42.9 for
basic mobility and 39.4 for daily
activity.

Figure 2 shows the degree of correct
prediction on the basis of these cut-
off scores. Using the cutoff scores,
we calculated positive and negative
predictive values (with a standard-
ized prevalence of 50%) of 0.748 and
0.801, respectively, for basic mobil-
ity and 0.787 and 0.748, respec-
tively, for daily activity in the devel-
opment sample (Tab. 2). Using the
cutoff scores and the related values
for sensitivity and specificity in the
development sample, we calculated
positive likelihood ratios for basic
mobility and daily activity of 2.963
and 3.705, respectively; negative
likelihood ratios were 0.247 and
0.336, respectively. The Hosmer-
Lemeshow test demonstrated lack of
fit for each model (P�.001). Model
calibration is shown in Figure 3.

Discussion
The present study demonstrated the
accuracy of the “6-Clicks” basic
mobility and daily activity forms for
predicting destination after dis-
charge from an acute care hospital.
To our knowledge, the present study
is the first to examine the usefulness
for discharge planning of simple,
standardized assessments of patients’
function completed by physical ther-
apists and occupational therapists at
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Table 1.
Participant Characteristicsa

Characteristic

Values for Patients

In Study Sample With Missing Discharge Data

Age, y

18–40 2,493 (4.0) 1,648 (7.5)

41–64 18,570 (29.7) 8,490 (38.4)

65–85 31,373 (50.2) 9,606 (43.8)

86� 10,104 (16.2) 2,263 (10.3)

Sex

Women 35,605 (57.3) 11,859 (54.5)

Men 26,557 (42.7) 9,883 (45.5)

Primary diagnosis type

Cardiovascular or pulmonary disorder 15,573 (25.4) 5,894 (27.4)

GI, GU, or obesity disorder 7,671 (12.5) 3,039 (14.1)

Infection 3,282 (5.3) 658 (3.1)

Neoplasm or cancer 2,747 (4.5) 936 (4.3)

Neurological disorder 7,847 (12.8) 2,238 (10.4)

Orthopedic disorder 13,844 (22.6) 4,774 (22.2)

Other condition 10,410 (17.0) 3,984 (18.5)

Living situation before admission

Home 48,493 (87.6) 17,610 (94.0)

Other than home 6,865 (12.4) 1,127 (6.0)

Days from admission to first visit, median (IQR)

Physical therapist 1.7 (2.7) 1.5 (2.1)

Occupational therapist 1.9 (2.9) 1.5 (2.2)

First visit within 1 d of admission

Physical therapist 10,255 (23.8) 3,760 (27.5)

Occupational therapist 11,203 (24.1) 3,510 (37.2)

Discharge destination

Home 27,021 (43.2)

Institutional setting 35,519 (56.8)

First-visit “6-Clicks” scores, X (95% CI)

All patients

Daily activity 39.9 (39.2, 39.4) 40.7 (40.4, 41.1)

Basic mobility 43.8 (43.7, 44.0) 47.0 (46.5, 47.4)

Patients discharged to home

Daily activity 44.9 (44.8, 45.0)

Basic mobility 50.7 (50.6, 50.9)

Patients discharged to institution

Daily activity 34.9 (34.8, 35.0)

Basic mobility 38.5 (38.4, 38.6)

Length of stay, d, median (IQR) 4.7 (9.6) 4.8 (6.0)

No. of therapy visits, median (IQR) 2.0 (2.0) 2.0 (3.0)

Physical therapist 1.0 (1.0) 1.0 (2.0)

Occupational therapist 1.0 (1.0) 1.0 (1.0)

a Data are reported as number (percentage) of patients unless otherwise indicated. The number of patients for each variable varies due to missing data.
GI�gastrointestinal, GU�genitourinary, IQR�interquartile range, CI�confidence interval.
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their first visit with a patient in an
acute care setting. Although dis-
charge recommendations are made
on the basis of a holistic assessment,
in which a patient’s function is only
part of the consideration,4 physical
therapists and occupational thera-
pists might find quick, easy-to-use
measures of function beneficial for
facilitating their recommendations.
Given the short lengths of stay in
acute care hospitals, measurement
tools that objectify discharge recom-
mendations at an early stage could
prove to be indispensable. Clinicians
are often asked to make discharge
recommendations on the basis of
their assessment from the first
encounter with a patient, and
patients may have no more than 1
visit with a physical therapist or an
occupational therapist during their
hospitalization. In the sample used
for the present study, 61% of patients
had only 1 occupational therapist
visit, and 65% of patients had only 1
physical therapist visit (data not
shown).

Our findings demonstrated that
“6-Clicks” scores at the first visit
could be useful objective measures
for enhancing the accuracy of acute
care hospital discharge recommen-
dations. The areas under the ROC
curves showed fair-to-good accuracy
of “6-Clicks” scores derived from the
first physical therapist and occupa-
tional therapist visits in determining
discharge destination. In a previous
study, in which a score for predict-
ing patients at risk of discharge to a
post–acute care facility was derived
from 5 patient attributes (including
bathing and transfer abilities on day
3 of hospitalization), the area under
the ROC curve was 0.82.7 We found
similar areas under the curves for
measures derived from first visits,
approximately 24% of which were
determined within 1 day of hospital
admission. In 2010, in the United
States, the average length of hospital
stay was 4.8 days.26 This fact sug-

Figure 2.
Stacked scatterplots of “6-Clicks” scores by discharge destination, indicating optimal
cutoff scores for basic mobility (A) and daily activity (B).
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gests the need to assess patients for
potential discharge destination early
in their admission.

The ROC curves in the present study
showed that the use of a cutoff score
of 42.9 on the basic mobility form
and a cutoff score of 39.4 on the
daily activity form provided the high-
est sensitivity, specificity, and posi-
tive and negative predictive values.
Given that predictive values are
affected by the sample prevalence of
the condition being investigated, we
used a standardized prevalence of
discharge to home of 50% to calcu-
late these values. The positive pre-
dictive values represented the pro-
portion of patients who had scores
higher than the cutoff score (more
functional) and were discharged to
home with services. The negative
predictive values represented the
proportion of patients who had
scores lower than the cutoff score
(less functional) and were dis-
charged to institutional settings.
Generally, the goal is to maximize
correct decisions; therefore, for mak-
ing decisions about which cutoff
scores are the best, the conse-
quences of being incorrect must be
determined. Therapists would need
to determine whether recommend-
ing discharge to home for a patient

who should be discharged to an insti-
tutional setting would have worse
consequences (eg, failure to initiate
an early referral to a post–acute care
facility) than recommending dis-
charge to an institutional setting for a
patient who should be discharged to
home (eg, additional costs of care in
a post–acute care facility).

The following example demon-
strates how a therapist collecting
“6-Clicks” data from a patient could
use the scores for recommending a
discharge setting. The patient’s basic
mobility and daily activity scores are
47.7 and 42.0, respectively. The pre-
test probability of the patient being
discharged to the home setting, on
the basis of the data generated by
our sample, is 0.43. The pretest odds
of discharge to home are 0.43/(1 �
0.43), or 0.75. The posttest odds of
discharge to home are calculated
by multiplying the pretest odds by
the positive likelihood ratio
(0.75 � 2.96), or 2.22. On the basis
of these calculations, the probability
of discharge to home for this patient
increases to 2.22/(2.22 � 1), or 0.69.
Similarly, on the basis of the positive
likelihood ratio for the daily activity
score and the fact that the score is
above the cutoff score for daily activ-
ity, the probability of this patient

being discharged to home increases
to 0.73. For each test, positive results
(scores above the cutoff score)
improve the accuracy of the predic-
tion of discharge to home.

Limitations
One limitation of the present study is
the fact that discharge destination
likely is influenced by many factors.
For example, other studies have
shown the influence of better cogni-
tive function, in addition to physical
function, on discharge to home,15,17

and lack of health insurance has
been shown to be related to a greater
likelihood of discharge to home
rather than to an inpatient post–
acute care setting for patients with
burns.27 Social support and family
support are also critical factors in
determining patients’ discharge des-
tinations.17,27 The true “gold stan-
dard” for determining the accuracy
of “6-Clicks” scores likely is the
“appropriate” discharge setting for
patients in terms of their function,
safety, and ongoing health care
needs rather than their actual dis-
charge setting. However, measuring
the appropriateness of a discharge
setting is challenging.

The present study also lacked data
on discharge destination for patients

Table 2.
Accuracy of “6-Clicks” Scoresa

Measure

Basic Mobility Score Daily Activity Score

Development
Sampleb

Validation
Samplec

Development
Sampleb

Validation
Samplec

Sensitivity (95% CI) 0.821 (0.816, 0.826) 0.820 (0.815, 0.825) 0.730 (0.724, 0.736) 0.728 (0.722, 0.734)

Specificity (95% CI) 0.723 (0.717, 0.729) 0.723 (0.717, 0.729) 0.803 (0.798, 0.808) 0.799 (0.794, 0.804)

Standardized positive
predictive valued

0.748 0.748 0.787 0.784

Standardized negative
predictive valued

0.801 0.801 0.748 0.746

Positive likelihood ratio 2.963 2.960 3.705 3.622

Negative likelihood ratio 0.247 0.249 0.336 0.340

a CI�confidence interval.
b N�21,314.
c N�21,520.
d Standardized prevalence of 50%.
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discharged to home without servic-
es; surrogate data points were used
to replace the missing data for those
patients. The fact that the patients
for whom the discharge destination
field was coded as missing data were
younger and more likely to be living

at home than the patients for whom
we identified the actual discharge
destination suggests some misclassi-
fication. The aforementioned possi-
bilities may partially explain the lack
of model fit determined with the
Hosmer-Lemeshow test. However,

the plotted frequencies of predicted
and observed discharge to home did
not reveal large differences (Fig. 3).

Another limitation is that although
the reliability of the AM-PAC instru-
ment has been reported,28 the rater

Figure 3.
Model calibration: observed versus expected frequencies of discharge to home by decile of predicted probability on the basis of basic
mobility (A) and daily activity (B) scores.
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reliability of the “6-Clicks” forms has
not been tested. Determining rater
reliability may be particularly impor-
tant given that “6-Clicks” scores can
be based on clinical judgment or on
observation of actual performance.
Clinicians’ judgments of patients’
functional capabilities may be more
variable than their ability to score
actual performance. However, in a
previous study, good internal consis-
tency reliability of each instrument
was demonstrated (0.96 for basic
mobility and 0.91 for daily
activity).24

An additional limitation was the use
of a clinical database to provide data
for analyses. The limitations of using
clinical databases for research have
been well documented.29 The data-
base that we used was developed to
enhance clinical operations and
allow quality assessments, not for
research purposes. Clinical data-
bases also are designed to be helpful
to clinicians in documenting
patients’ status. Therefore, they may
not include the type of data neces-
sary to address research questions or
the form of data useful for statistical
analysis. Clinical databases that
include narrative information, such
as that used in the present study, can
provide rich descriptions that may
be helpful for the care of patients;
however, such information may be
difficult to code accurately when it is
used for research purposes, and the
result may be misclassifications and
missing data points.

Another limitation is that the present
study took place in only 1 health
care system; it is unclear how the
“6-Clicks” instruments may perform
in other settings. On the other hand,
the data used in the present study
were collected by a large and diverse
population of clinicians practicing in
a heterogeneous health care system
comprising an academic medical
center and community hospitals in
both urban and suburban locations.

In conclusion, the present study
demonstrated the accuracy of
“6-Clicks” basic mobility and daily
activity scores obtained at the first
physical therapist or occupational
therapist visit in an acute care hospi-
tal for predicting discharge destina-
tion. Cutoff scores of 42.9 for basic
mobility and 39.4 for daily activity at
the first visit provided fair to good
accuracy for predicting discharge
destination. Given the short lengths
of stay in acute care hospitals and the
focus of rehabilitation professionals
on assessing patients to make dis-
charge recommendations, measure-
ment tools that enhance the accu-
racy of discharge recommendations
at an early stage could prove to be
indispensable.
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