
D
ow

nloaded
from

https://journals.lw
w
.com

/ccm
journalby

iTM
w
M
7vlKLVtoG

YI8vVt0jw
aw

p1nTfKpazQ
8FuO

zAqyTVU
G
ajM

E1xT42D
il5D

W
V9bAsotIaPU

7M
rw
qf9AEw

M
FQ

tqM
hm

Tw
BvAtqtU

23W
4Q

l3EacJ4TH
k0v5bO

exD
k/6R

l+aijx1hQ
lBKbD

jj0vSH
YX5R

/ed34n/G
Z
on

07/29/2020

Downloadedfromhttps://journals.lww.com/ccmjournalbyiTMwM7vlKLVtoGYI8vVt0jwawp1nTfKpazQ8FuOzAqyTVUGajME1xT42Dil5DWV9bAsotIaPU7Mrwqf9AEwMFQtqMhmTwBvAtqtU23W4Ql3EacJ4THk0v5bOexDk/6Rl+aijx1hQlBKbDjj0vSHYX5R/ed34n/GZon07/29/2020

Copyright © 2020 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Critical Care Medicine	 www.ccmjournal.org	 1

Objectives: To establish cutoff values for making recommenda-
tions for discharge to the home setting using standardized phys-
ical therapy assessments.
Design: Retrospective study.
Setting: Five ICUs at a large academic medical center.
Patients: 1,203 ICU patients.
Intervention: None.
Measurements and Main Results: The Functional Status Score for the 
ICU and the ICU Mobility Scale were collected during the initial phys-
ical therapy assessment, at ICU discharge, and prior to hospital dis-
charge. The Activity Measure for Post-Acute Care—Inpatient Mobility 
Short Form “6 clicks” was only collected during the initial physical 
therapy assessment. Receiver Operating Characteristic curves were 
used to determine a potential cutoff value for discharge home. The 
Receiver Operating Characteristic was adjusted for ICU and hospital 
length of stay along with mobility status prior to hospital admission. 
Cutoff values were then determined by using Youden’s Index. Sen-
sitivity, specificity, positive predictive value, negative predictive value, 
and accuracy were calculated based on these cut off values. The 
Functional Status Score for the ICU at ICU discharge was the best 
predictor of a discharge to the home setting in patients who had an 
ICU admission. The area under the curve for the Functional Status 
Score for the ICU at ICU discharge was 0.80. A Functional Status 
Score for the ICU score at ICU discharge of 19 or higher predicted 
discharge to home with a sensitivity of 82.9% and specificity of 73.6%
Conclusions: The Functional Status Score for the ICU at ICU dis-
charge provided the best accuracy for making a timely recommen-
dation for discharge home in patients who had an ICU admission. 
(Crit Care Med 2020; XX:00–00)
Key Words: Intensive care; outcome assessment; discharge 
planning; physical therapy; humans; patient discharge

Discharge planning is a process that involves developing 
an individualized plan for each patient prior to hos-
pital discharge that facilitates the patient’s transition 

from the hospital to a postdischarge setting with the aim of 
improving patient outcomes while containing costs (1). Effec-
tive discharge planning can decrease hospital length of stay and 
readmission rates as well as increase patient satisfaction (1).  
Discharge planning can be a complicated process due to the 
many factors that can influence the discharge destination. 
Some of the common factors include sociodemographic vari-
ables, current functional status, comorbidities, type/severity of 
injury or surgery, family/social support, and insurance/fund-
ing. Often a team of healthcare professionals such as case coor-
dinators, social workers, physical and occupational therapists, 
nurses, and physicians provide input into the discharge plan.

Physical therapists in the acute care setting provide impor-
tant input regarding the patient’s current and potential func-
tional status during the discharge planning process (2). During 
patient encounters, physical therapists evaluate the movement 
system, treat functional limitations that are present and make 
recommendations regarding follow-up services needed at hos-
pital discharge (3). Often these discharge recommendations 
are not based on standardized outcome measures. However, 
the recommendations are guided by four constructs—patient’s 
functioning and disability, wants and needs, ability to partic-
ipate in care, and life context (4). In addition to these con-
structs, the therapist’s experience level may influence discharge 
recommendations with less experienced therapists being more 
conservative in their recommendations (4). The use of stan-
dardized outcomes not only help describe and quantify patient 
function, but they also can assist therapists in making appro-
priate discharge recommendations in the acute care setting.

One of the first studies that examined the use of a standard-
ized assessment to predict hospital discharge in the acute care 
setting was performed by Jette et al (5). The authors described 
the use of the Activity Measure for Post-Acute Care “6 clicks” 
Inpatient Mobility Short Form (AM-PAC basic mobility  
“6 clicks”) to predict discharge destination from the acute care 
hospital. The initial AM-PAC basic mobility “6 clicks” score 
from over 50,000 patients were extracted from the electronic 
medical record, and a cutoff score of 42.9 (raw score of 18) 
predicted discharge to the home setting.

There is limited evidence in the literature that describes 
the use of standardized ICU assessments to predict discharge 
home. A Clinimetric analysis of 819 ICU patients from five in-
ternational datasets found that a score of 23 on the Functional 
Status Score for the ICU (FSS-ICU) at ICU discharge predicted DOI: 10.1097/CCM.0000000000004467
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home discharge (p < 0.01; area under the curve [AUC], 0.75) (6).  
Other investigators examined the FSS-ICU scores of ICU 
patients and found that those patients who were discharged 
home had higher FSS-ICU scores than those patients dis-
charged to a facility (7, 8). Higher ICU Mobility Scale (IMS) 
scores at ICU discharge were also reported with higher likeli-
hood of discharge to the home setting (9). While these studies 
noted differences in the FSS-ICU or IMS scores between those 
discharged home versus a facility, no analysis of a cutoff score 
to predict discharge home was established (7–9), except in the 
study by Huang et al (6).

Incorporating the results of standardized ICU assessments 
in the discharge planning process could support discharge des-
tination recommendations. Providing early recommendations 
to the healthcare team may help to initiate earlier discharge 
planning during the patient’s hospital stay, which may decrease 
the additional hospital days that are related to placement 
issues. The objective of this study was to determine the ability 
of the FSS-ICU, IMS, and AM-PAC basic mobility “6 clicks” to 
predict discharge home from an acute care setting for patients 
who required an ICU admission and to establish cutoff values 
for making recommendations on discharge to home.

MATERIAL AND METHODS
A quality improvement (QI) project was conducted from 
March 2015 to July 2016, which involved the implementation 
of an early mobility program to all of the ICUs at a large ac-
ademic hospital (10). This project was deemed a nonhuman 
subjects research project by The Washington University 
Human Research Protection Office. As part of this QI project, a 
retrospective chart review of 1,939 randomly selected patients 
was conducted by a member of the research team. The random 
sample was derived from a randomization chart developed by 
a statistician with monthly variations of the following: 1) in-
itial patient to start (1–5) and 2) skip interval (every second 
through fifth patient). If patient numbers for a unit were not 
met (described below), the extraction continued with the next 
skip level. For example if initially reviewed every fourth pa-
tient, review moved to every fifth patient. If the patient did 
not meet criteria, the next patient’s chart was reviewed. If a 
patient met eligibility, the skip interval was subsequently used 
to review the next designated patient’s chart. Twenty percent of 
patients from each of the ICUs, or a minimum of 20 patients in 
the smaller ICUs, who had an ICU length of stay greater than 
3 days were selected. Sample size was based on the American 
Association of Critical Care Nurses mobility protocol that rec-
ommended that 10% or a minimum of 10 charts be used for 
monitoring improvement and sustainment of the early mo-
bility protocol (11). Since this project was conducted at a large 
academic hospital, the sample size was increased to 20% of the 
patients or a minimum of 20 patients per ICU. This sample size 
was deemed sufficient to reflect the diversity of patients seen in 
these ICUs, so for this QI project, a power analysis sample size 
was not calculated.

Data were collected from each ICU for 2 months prior to the 
initiation of the early mobility protocol and 12 months after 

implementation of the early mobility protocol. The ICU loca-
tion, hospital and ICU length of stay, prior ambulatory status, 
and discharge location were collected from each medical chart 
by a reviewer that was not involved in collecting the physical 
therapy (PT) ICU assessments. The patient’s prior ambulatory 
status was based on patient or family report at time of admis-
sion to the hospital; however, since this is a subjective report 
the reliability and validity cannot be established. The docu-
mentation from the initial PT assessment along with the treat-
ment notes at ICU discharge (± 24 h of ICU discharge) and 
prior to hospital discharge were reviewed. Functional outcome 
measures included the FSS-ICU and the IMS during three 
time points, initial PT assessment, ICU discharge and hospital 
discharge, and the AM-PAC basic mobility “6 clicks” during 
the initial PT assessment. Hospital discharge measures were 
obtained from the last treatment session documented prior 
to hospital discharge within a time interval of 2 days prior to 
hospital discharge through day of discharge. These outcome 
measures were not performed daily or at every therapy session, 
therefore, these time points were chosen at time points that 
were common for each participant and at critical times when 
discharge recommendations were often made.

The FSS-ICU is a functional assessment scale used in the 
ICU by PTs. It consists of five functional tasks scored from 
1 (total assistance) to 7 (complete independence) for a total 
score range of 0–35; higher scores represent better function 
(12). Interrater reliability reports for the FSS-ICU range from 
good to excellent among PTs who work in the ICU (7, 13). This 
assessment also has good internal consistency, validity and is a 
responsive measure of physical function in the ICU (6).

The IMS is a scale that documents the patient’s highest level 
of mobility where 0 = nothing and 10 = walking independently 
without a gait aid (14). The IMS has good interrater reliability 
between PTs and ICU nurses (14) and is a valid and responsive 
method of measuring mobility in the ICU (9). Since the IMS 
was not considered standard of care at the time of the QI pro-
ject, one of the researchers independent of knowing discharge 
location scored the IMS retrospectively based upon the docu-
mentation in the PT note.

The Activity Measure for Post-Acute Care (AM-PAC) in-
strument is based on the activity limitation domain of the 
World Health Organization’s International Classification of 
Functioning, Disability, and Health. The AM-PAC measures 
three functional domains: basic mobility, daily activities, and 
applied cognition (15). This tool was developed for use across 
care settings to monitor an individual’s function across an 
episode of care. The AM-PAC basic mobility “6 clicks” form 
assesses basic mobility in individuals who are in the acute care 
setting. Each of the six mobility items are scored from 1 to 4 
based on the amount of assistance required or the amount of 
difficulty present when performing tasks. The maximum raw 
score is 24 with higher scores equating to higher function. The 
AM-PAC basic mobility “6 clicks” has been shown to be a re-
liable and valid method of measuring mobility in the acute 
care setting (16, 17). At the time of the study, AM-PAC Basic 
Mobility “6 clicks” short-form Version 1 was the instrument 
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used at this facility and was performed only during the initial 
PT assessment per standard of care.

Statistical Analysis
For the purposes of this study, we restricted the analysis to 
patients with FSS-ICU and IMS at all three time points, and 
AM-PAC basic mobility “6 clicks” at the initial time point. De-
scriptive statistics for sample characteristics were calculated. 
Medians and interquartile ranges were used to summarize con-
tinuous variables, whereas frequencies and proportions were 
used to summarize categorical variables. To estimate potential 
cutoff values for ICU mobility assessment scores for making 
recommendations on discharge to home versus another post-
acute care setting, we generated a random sample (Sample A) 
of approximately 50% of the patients in our data. Sample A was 
used to develop unadjusted and adjusted Receiver Operating 
Characteristic (ROC) curves for FSS-ICU and IMS at the ini-
tial assessment, discharge from the ICU and prior to discharge 
from the hospital. We also developed unadjusted and adjusted 
ROC curves for the initial AM-PAC basic mobility “6 clicks”. 
ROC analyses were adjusted for ICU and hospital length of 
stay, and preadmission mobility status as potential confound-
ers. ROC analysis calculates the sensitivity and 1-specificity for 
each possible cutoff value on a scale. The values are plotted 
against each other and allowed us to determine an optimal 
cutoff value for predicting discharge to home using Youden’s 
index to maximize sensitivity and specificity. We used a stan-
dardized prevalence for discharge to home of 50% to calcu-
late positive predictive value (PPV) and negative predictive 
value (NPV) and positive likelihood ratio (PLR) and negative 

likelihood ratio (NLR). Using the remaining sample of ap-
proximately 50% of the patients (Sample B), we evaluated the 
accuracy of our cutoff values by calculating sensitivity, speci-
ficity, PPV, NPV, PLR, NLR, and accuracy for each measure at 
each time point. All analyses, except the adjusted ROC, were 
conducted using SPSS Statistics version 25 for Windows (IBM 
Corporation). The adjusted ROC analysis was conducted using 
the “adjusted.roc()” function in the ROCt package (18) in R 
Studio Statistical Software (19) for Windows. MedCalc for 
Windows, version 19.1.7 (MedCalc Software, Ostend, Bel-
gium), was used to evaluate the adjusted ROC cutoff values’ 
performance in Sample B.

RESULTS
A total of 1,939 charts were reviewed from the QI project, of 
which only 1,203 had assessments performed at all predeter-
mined time points. There was representation from all ICUs—
medical ICU, 16.4%; cardiothoracic ICU, 34.2%; surgical burn 
trauma ICU, 24.3%; cardiac medicine ICU, 6.7%; and neuro-
surgery ICU, 18.5%. The median ICU length of stay was 5 days 
and median hospital length of stay was 13 days. Based on pa-
tient report, prior to hospital admission, 87.2% of the patients 
reported ambulating community distances, 7.1% ambulated 
household distance, 5.1% used a wheelchair/scooter for mo-
bility, and 0.7% considered themselves bedbound. The dis-
charge location of these patients consisted of home with or 
without home health services, 56.0%; inpatient rehabilitation 
facility, 20.9%; skilled nursing facility, 14.9%; long-term acute 
care hospital, 3.9%; expired or placed on hospice, 2.7%; and 
other, 1.6% (Table 1).

TABLE 1. Demographics

Overall  
(n = 1203)

Discharge Home  
(n = 673)

Not Discharged  
Home (n = 530)

ICU length of stay, median (IQR) 5.0 (6) 6.24 (5.0) 9.5 (8.1)

Hospital length of stay, median (IQR) 13.0 (12) 15.2 (10.8) 19.5 (13.1)

Preadmission mobility status, n (%)

  Ambulation community distance >300 feet without AD 888 (73.8) 537 (79.8) 351 (66.2)

  Ambulation community distance with AD 161 (13.4) 84 (12.5) 77 (14.5)

  Ambulated household distances 85 (7.1) 33 (4.9) 52 (9.8)

  Uses wheelchair/scooter for mobility 61 (5.1) 17 (2.5) 44 (8.3)

  Bedbound 8 (0.7) < 5 6 (1.1)

ICU location, n (%)

  Surgical burn trauma ICU 292 (24.3) 163 (24.2) 129 (24.3)

  Medical ICU 197 (16.4) 109 (16.6) 88 (16.6)

  Cardiothoracic ICU 411 (34.2) 291 (43.2) 120 (22.6)

  Neurosurgery ICU 223 (18.5) 65 (9.7) 158 (29.8)

  Cardiac ICU 80 (6.7) 45 (6.7) 35 (6.6)

IQR = interquartile range, n = number of subjects, AD = assistive device.
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The ROC curve for the FSS-ICU at initial assessment for 
the validation sample estimated an AUC of 0.71 (95% CI, 
0.67–0.75). The ROC curve for the FSS-ICU at ICU and hos-
pital discharge estimated an AUC of 0.80 (0.77–0.84) and 0.86 
(0.82–0.89), respectively. A FSS-ICU score at initial assessment 
of 16 or greater predicted discharge home with a sensitivity 
of 71.8% and specificity of 73.6%. A FSS-ICU score at ICU 
discharge of 19 or greater predicted discharge home with sen-
sitivity of 82.9% and specificity of 73.6%; and a FSS-ICU score 
at hospital discharge of 22 or greater predicted discharge home 
with a sensitivity of 84.2% and specificity of 79.7%. Accuracy 
at initial assessment, ICU discharge, and hospital discharge 
were 72.6%, 78.9%, and 80.1%, respectively. ROC curves for 
the FSS-ICU are shown in Figure 1.

The ROC curve for the IMS during the initial assessment esti-
mated an AUC of 0.68 (0.63–0.72). The ROC curve for IMS at 
ICU and hospital discharge estimated an AUC of 0.73 (0.68–0.77)  
and 0.76 (0.72–0.79), respectively. An IMS score at initial assess-
ment of 5 or greater predicted discharge home with sensitivity of 
85.8% and specificity of 49.4%. An IMS score at ICU discharge 
of 8 or greater predicted discharge home with sensitivity of 
85.6% and specificity of 67.8%; and an IMS score at hospital dis-
charge of 8 or greater predicted discharge home with sensitivity 
of 92.6% and specificity of 52.7%. Accuracy at initial assessment, 
ICU discharge, and hospital discharge were 70.3%, 78.1%, and 
75.8%. The ROC curves for IMS are shown in Figure 2.

The ROC curve for the initial AM-PAC basic mobility  
“6 clicks” (Fig. 3) estimated an AUC of 0.71 (0.67–0.76).  

An initial AM-PAC basic mobility “6 clicks” raw score of 14 
or higher (t-score 35.55 or higher) predicted discharge home 
with sensitivity of 68.4% and specificity of 75.1%. The sensi-
tivity, specificity, PPV and NPV, PLR and NLR, and accuracy 
of each of the ICU assessments are listed in Table 2. All per-
formance values for the derivation sample for all three instru-
ments can be found in Supplemental Table 1 (Supplemental 
Digital Content 1, http://links.lww.com/CCM/F596).

DISCUSSION
Data from this study provide cutoff scores for some commonly 
used ICU assessments that provide physical therapists with an 
objective measurement upon which to make recommenda-
tions for discharge home at the earliest prediction time during 
the patient’s hospital stay, which was ICU discharge. The ICU 
assessment that provided the best accuracy for early determi-
nation if a patient was discharged to the home setting was a 
FSS-ICU of 19 or higher at ICU discharge. The area under the 
ROC curve showed good accuracy at ICU discharge with a sen-
sitivity of 82.9%, specificity of 73.6%, and accuracy of 78.9%. 
The FSS-ICU score of 19 is slightly lower than that reported by 
Huang et al (6) who found that a score of 23 on the FSS-ICU at 
ICU discharge predicted discharge home.

The initial FSS-ICU, IMS, and AM-PAC basic mobility  
“6 clicks” assessments were not as accurate as the FSS-ICU at ICU 
discharge for predicting discharge home as evidenced by lower 
AUC values (0.67–0.69). These initial scores may have been im-
pacted by the patient’s medical status (i.e., sedation or hemody-
namic instability), which prevented mobility from being fully 
assessed. The IMS at ICU and hospital discharge demonstrated 
fair accuracy in predicting discharge home with AUC values be-
tween 0.73 and 0.75. In the study performed by Tipping et al (9), 
a ROC curve for the IMS was not determined; however, via lo-
gistic regression models, a higher IMS at ICU discharge predicted 
discharge home. This seems logical from a clinical standpoint 
because typically patients who are higher functioning will tend 
to be discharged home versus discharged to a postacute care fa-
cility. In a large data analysis study, Jette et al (5) found that the 
AM-PAC basic mobility “6 clicks” score of 42.9 (raw score of 18) 
yielded the most accurate prediction of discharge to the home 
setting. The difference between cutoff score results by Jette et al 

Figure 1. Receiver operating characteristic (ROC) curves for Functional 
Status Score for the Intensive Care Unit (FSS-ICU). AUC = area under 
the curve, dc = discharge.

Figure 2. Receiver operating characteristic (ROC) curves for ICU Mobility 
Scale (IMS). AUC = area under the curve, dc = discharge.

Figure 3. Receiver operating characteristic (ROC) curve of the initial 
Activity Measure for Post-Acute Care “6 clicks” Inpatient Mobility Short 
Form. AUC = area under the curve.

http://links.lww.com/CCM/F596
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and our findings (raw score ≥ 14) could be due to the fact that 
assessments in this study were all performed in the ICU during 
the initial PT assessment, whereas Jette et al did not specifically 
state the location (floor vs. ICU) of those assessments except that 
it was in the hospital during the first PT visit. Therefore, acuity 
and location of the patient could have affected the difference in 
results. If the AM-PAC basic mobility “6 clicks” had been per-
formed at ICU and hospital discharge, it may have demonstrated 
a stronger prediction of discharge location; however, our practice 
at the time of this study was to perform the AM-PAC basic mo-
bility “6 clicks” only during the initial PT assessment.

The utility of FSS-ICU at time of ICU discharge centers 
around the clinician incorporating the patient’s functional status 
to predict discharge to the home setting. For the FSS-ICU assess-
ment at ICU discharge, a positive result (i.e., above the cutoff 
score) improves the accuracy of the prediction of discharge to 
home from 56% pretest to 80% posttest. This study was con-
ducted at a large academic center with specialized ICUs; how-
ever, analysis was conducted on the entire population meeting 
inclusion criteria rather than analyzing subpopulations. Thus 
these findings may be generalizable to mixed patient population 
ICUs in the acute care hospital. We balanced the performance 
of the measures (i.e., sensitivity, specificity, etc.) with the timing 
of the outcome measures (initial assessment vs. ICU discharge 
vs. hospital discharge). Although the outcome measures per-
formed slightly better at hospital discharge, this time point has 

limitations in provision of timely recommendation for early dis-
charge planning.

The use of standardized assessments for PT recommendation 
for discharge location in the acute care setting could also impact 
readmission rates. Several studies demonstrated that incorpo-
rating a PT into the interdisciplinary discharge rounds helps to 
decrease hospital readmissions. Kadivar et al (20) reported that 
when a PT was not involved in the discharge team, the odds of 30 
day readmission were 3.78 times greater than when a PT was in-
volved. These results were also supported by Smith et al (21) who 
demonstrated that if the discharge plan did not match the PT rec-
ommendation, the patient was 2.9 times more likely to be read-
mitted within 30 days. Early determination of the discharge plan 
could assist all stakeholders such as patients, family, physicians, 
nursing, and case management in obtaining the resources needed 
to ensure a safe transition to the next level of care. Advanced no-
tice of discharge needs could also decrease caregiver burden and 
anxiety especially in the high stress ICU environment.

In addition to making a discharge recommendation to the 
home setting, the cutoff score could also be used to determine 
which patients are at risk for not being discharged home. This 
could potentially allow more rehabilitation resources to be directed 
to this subgroup of patients with the goal of improving the patient’s 
strength and mobility that would allow a discharge home. As these 
assessments are being used earlier in a hospital stay, earlier priori-
tization of rehabilitation resources could lead to improved patient 

TABLE 2. Performance of Mobility Assessments for Discharge to Home at the Optimal 
Youden’s Indexa

Assessments and 
Times Collected

Sensitivity (%)  
(95% CI)

Specificity (%)  
(95% CI)

Positive  
Predictive 
Value (%) 
(95% CI)

Negative 
Predictive 
Value (%)  
(95% CI)

Positive 
Likelihood 

Ratio  
(95% CI)

Negative 
Likelihood 

Ratio  
(95% CI)

Accuracy (%) 
(95% CI)

FSS-ICU ≥ 16 at 
initial assessment

71.8  
(66.8–76.4)

73.6  
(67.8–78.8)

78.5  
(74.7–81.9)

66.0  
(61.8–69.9)

2.72  
(2.20–3.36)

0.38  
(0.32–0.46)

72.6  
(68.8–76.1)

FSS-ICU ≥ 19 at 
ICU DC

82.9  
(78.6–86.7)

73.6  
(67.8–78.8)

80.8  
(77.4–83.9)

76.2  
(71.5–80.3)

3.14  
(2.55–3.86)

0.23  
(0.18–0.30)

78.9  
(75.5–82.1)

FSS-ICU ≥ 22 at 
hospital DC

80.3  
(75.8–84.4)

79.7  
(74.3–84.4)

84.2  
(80.6–87.2)

75.1  
(70.8–79.0)

3.96  
(3.09–5.06)

0.25  
(0.20–0.31)

80.1  
(76.7–83.2)

IMS ≥ 5 at initial 
assessment

85.8  
(81.7–89.2)

49.4  
(43.2–55.7)

69.5  
(66.8–72.1)

72.1  
(66.0–77.4)

1.70  
(1.49–1.93)

0.29  
(0.22–0.38)

70.3  
(66.5–73.9)

IMS ≥ 8 ICU DC 85.8  
(81.7–89.2)

67.8  
(61.8–73.4)

78.2  
(74.9–81.1)

78.0  
(73.0–82.3)

2.66  
(2.22–3.19)

0.21  
(0.16–0.28)

78.1  
(74.6–81.3)

IMS ≥ 8 Hospital 
DC

92.6  
(89.3–95.1)

53.3  
(47.0–59.4)

72.7  
(70.0–75.3)

84.2  
(78.4–88.7)

1.98  
(1.73–2.26)

0.14  
(0.09–0.20)

75.8  
(72.2–79.2)

Initial Activity 
Measure for 
Post-Acute 
Care “6 clicks” 
Inpatient Mobility 
Short Form basic 
mobility “6 clicks” 
≥ 14

68.4  
(63.2–73.2)

75.1  
(69.4–80.2)

78.7  
(74.7–82.2)

63.8  
(59.9–67.7)

2.75  
(2.20–3.43)

0.42  
(0.36–0.50)

71.2  
(67.5–74.8)

DC = discharge, FSS-ICU = Functional Status Score for the Intensive Care Unit, IMS = ICU Mobility Scale.
aYouden’s index calculated using receiver operating characteristic curves from Sample A; sensitivity, specificity, positive predictive value, negative predictive 
value, positive likelihood ratio, negative likelihood ratio, and accuracy calculated using remaining 50% of sample (Sample B).
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outcomes. Use of the FSS-ICU score at ICU discharge could also 
provide a framework to explain to the patient what needs to be 
accomplished to achieve a safe discharge home. Corcoran et al (22) 
examined the effect of an early mobility program with increased 
intensity of therapy services on patients in the ICU. This program 
increased rehabilitation therapy services by approximately 60 min-
utes per patient per day, and this resulted in improved patient out-
comes such as decreased length of stay, increase in mobility level at 
discharge, and more patients being discharged to the home setting.

There are several limitations of this study, first being that data 
were obtained via a retrospective chart review from a single facility. 
When collecting information retrospectively, there is no way to 
control for missing or poor quality data in addition there is also 
a chance of inaccuracy due to error when extracting the data and/
or entering the data into a database. Since this study was only per-
formed at a single large academic medical center, it may not be 
generalizable to all acute care hospitals and future work is needed 
to evaluate the tool’s ability to predict discharge to home in a va-
riety of hospital settings. In addition to these known limitations of 
retrospective chart review projects, there are other factors, besides 
mobility, that can impact the discharge planning process such as 
insurance coverage, family/patient input, medical issues, and cog-
nition. The impact of these factors could potentially influence dis-
charge placement more than the patient’s physical function. Future 
research is needed to determine which factors have the most influ-
ence on discharge location when discharge planning is initiated in 
the ICU. Restricting the analysis to only those patients who had all 
three measures at all three time points could be a potential source 
of bias; however, restriction was done to ensure the ROC curves 
would be estimated from the same population for comparability 
across all measures and time points. This restriction of patients 
resulted in more patients from the general medicine and cardiac 
medicine ICUs being removed from the study population, which 
could bias the measures being more representative of the surgical 
populations. Another potential limitation of this study is that the 
IMS was not considered standard of care at this facility at the time 
of this study. The IMS was scored retrospectively by one reviewer 
(who is a PT) based on the documentation found in the PT note. 
If the patient participated in a higher level of mobility that was not 
documented in the PT note or if the documentation was inaccu-
rate, then the IMS may not reflect the patient’s highest level of mo-
bility. Finally, while the use of the AM-PAC basic mobility “6 clicks” 
has been widely used in the acute care environment, little to no 
research exists specifically examining outcomes with this tool in 
ICU patients. Since the floor effect for the AM-PAC basic mobility 
“6 clicks” in our sample was 12.9%, there is no significant threat of 
bias to this study. More work could be done to test the validity of 
this assessment in the ICU setting.

CONCLUSION
In conclusion, a cutoff score of 19 or greater on the FSS-ICU 
scale at ICU discharge provided the best accuracy for making 
the earliest recommendation for discharge to the home setting. 
The use of this cutoff score could help clinicians in supporting 

a discharge home recommendation based on an objective 
measure. Although a patient’s mobility and functional status 
are only one of several components currently involved in de-
veloping a discharge plan, information obtained through stan-
dardized assessments may assist the physical therapist when 
making a discharge recommendation in the ICU setting.

Supplemental digital content is available for this article. Direct URL cita-
tions appear in the printed text and are provided in the HTML and PDF 
versions of this article on the journal’s website (http://journals.lww.com/
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Supplemental Table 1: Comparison in the DERIVATION SAMPLE* 

 Sensitivity 
(%) 

Specificity 
(%) 

Positive 
Predictive Value 

(%) 

Negative 
Predictive 

Value 
(%) 

Positive 
Likelihood 

Ratio 

Negative 
Likelihood 

Ratio 

FSS-ICU ≥ 16 @ initial 59.5 70.5 66.8 63.5 2.01 0.58 
FSS-ICU ≥ 19 @ ICU DC 78.5 69.3 71.9 76.3 2.56 0.31 
FSS-ICU ≥ 22 @ Hospital DC 73.5 83.4 81.6 75.9 4.44 0.31 
IMS ≥ 5 @ Initial 72.1 53.4 60.7 65.7 1.55 0.52 
IMS ≥ 8 @ ICU DC 75.5 58.2 64.4 70.4 1.81 0.42 
IMS ≥ 8 @ Hospital DC 58.0 79.1 73.5 65.3 2.77 0.53 
Initial 6 clicks AM-PAC ≥ 14 58.8 72.3 43.2 63.7 2.12 0.57 

*These were all calculated using a standardized prevalence of 50%. 

%=Percentage; FSS-ICU=Functional Status Score for the Intensive Care Unit; ICU=Intensive care unit; DC=Discharge; 
IMS=ICU Mobility Scale; AM-PAC Basic Mobility “6 clicks” = Activity Measure for Post-Acute Care “6 clicks” 
Inpatient Mobility Short Form 

 


	Physical ther ICU assessments to predict dischrg home ESM Tymkew CCMJ 2020
	ccm_48_9_2020_05_22_tymkew_ccmed-d-19-02014_sdc1

