
POSTER PRESENTATION 2020

PRESENTED AT: American Congress of Rehabilitation Medicine (ACRM) 97th Annual Conference, October 2020 and Association of Academic 
                    Physiatrists (AAP) Annual Meeting, February 2021

METHODS
• Using the medical records of patients 

treated for COVID-19 related care following 
discharge from short-term acute care, a 
single-center retrospective analysis was 
conducted at Gaylord Specialty Healthcare, 
a long-term acute care hospital (LTACH) in 
the Northeastern United States.

• Study data was collected from March 19, 
2020 through August 14, 2020.

• A reference cohort of 170 patients treated 
at the facility the three months prior 
(December 1, 2019 through February 
29, 2020), was used to compare patient 
demogrpahics and outcomes.

RESULTS
• There were 127 admissions and 118 discharges by the data cut-off.

The patient mean (±SD) length of stay was 25.5 (±13.0) days. 

• Mean patient age was 63 years, 64.1% were male, and 29.9% of 
patients tested-positive for SARS-CoV-2 infection at admission.  
40/51 (83.3%) patients admitted as non-ambulatory were 
ambulatory at discharge.

• Gait distance increased an average of 217.4 feet from admission to 
discharge, a significantly greater increase than the reference cohort 
of 146.3 feet. 

• 93.8% (15/16) of patients being mechanically ventilated at 
admission were weaned before discharge with a mean wean time 
of 11.3 days.

• 74.7% (56/75) of patients admitted with a restricted diet were 
discharged on a regular diet.

CONCLUSION
Through coordinated care and rehabilitation, 
the majority of patients treated at Gaylord 
Specialty Healthcare for severe COVID-19, 
and related complications, showed significant 
improvement, including improvements in 
functional ability, cognitive communication, 
and pulmonary measures. Together, these 
data suggest patients in the post-acute 
phase of COVID-19 benefit from structured 
rehabilitation.
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Patients with Covid-19 
ambulated greater 
distances than a 

comparison cohort, and 
weaned from ventilation 

and improved 
swallowing at a high 

rate of success.

Figure 1. Patient admissions and length of stay (LOS) 
trends during the COVID-19 pandemic.

(A) During the study period, there were 127 admissions for 
COVID-19 related care, the highest rate being in May, 2020 with 
46 patients. (B) The median patient LOS for the 118 discharges 
was similar between the COVID-19 and Reference cohort. Error 
bars represent the 25% and 75% quartiles.

Figure Summary: Patient LOS was similar between COVID-19 
and Reference cohorts.

Figure 2. Patient functional ability, respiratory, and cognitive communication outcomes. 

The change in gait distance, from admission to discharge, of the COVID-19 cohort was compared to the Reference cohort to 
determine if the extent of improvement between the two groups were comparable (A); COVID n=102, Reference n=94. To measure 
respiratory outcomes, the ventilator wean time of the COVID-19 cohort, Reference (REF) cohort, and all patients mechanically 
ventilated during fiscal year 2019 (FY19), were compared (B); COVID-19 n=15, REF n=7, FY19 n=37. Using a modified NOMS score, 
the cognitive-communication status of referred COVID-19 patients was measured at admission and discharge (C); n=75. Error bars 
represent the 25% and 75% quartiles.

Figure Summary: Patients recovering from COVID-19 displayed similar or “better” outcomes compared to the reference cohort, an 
observation that may be the result of a younger population, patient demographics, or baseline health status.

127 217.4 93.8% 74.7%
ADMISSIONS FEET

INCREASE IN 
GAIT DISTANCE 

WEANED FROM 
VENT

PROGRESSED TO A 
REGULAR DIETreference 146.3 ft

MALE

83.3%
PATIENTS AMBULATORY 

AT DISCHARGE25.5
DAYS

MEAN LENGTH OF STAY 
AT LTACH

(±13.0)

March April May June July August
0

10

20

30

40

50

Pa
tie

nt
ad

m
is

si
on

s
(n

)A

Reference COVID-19
-250

0
250
500
750

1000
1250
1850

2100

G
ai

tD
is

ta
nc

e
C

ha
ng

e
(fe

et
) p=0.0008

A

COVID-19 REF FY19
0

20

40

60

Ve
nt

W
ea

ni
ng

(d
ay

s) p=0.23 p=0.20
p>0.99

B

Admission Discharge

1
2
3
4
5
6
7
8
9

Co
gn

iti
ve

C
om

m
un

ic
at

io
n

Sc
or

e

p<0.0001

C

Reference COVID-19 
0

50

100

250
300
350

LO
S

(D
ay

s)

p=0.79B



POSTER PRESENTATION 2021

PRESENTED AT: ACMA National Case Management Conference, Orlando, FL, June 2021

INTRODUCTION
Gaylord Hospital is a 137-bed non-
profit, inpatient long-term acute care 
hospital (LTCH) for patients who need 
intensive medical rehabilitation following 
a critical illness, traumatic accident or 
other serious health event. The hospital 
is rehabilitation-focused and part of a 
non-profit health system that provides 
inpatient and outpatient care at every 
point in our patients’ journey from 
illness and injury to maximum recovery. 
Widely recognized for leadership in 
treating spinal cord and brain injuries, 
pulmonary and cardiac conditions, sports-
related injuries and amputee and stroke 
patients, Gaylord is the only rehabilitation 
system in Connecticut accredited by 
the Commission on Accreditation of 
Rehabilitation Facilities (CARF) for both 
inpatient and outpatient programs.

Gaylord Hospital is staffed around the 
clock with physician coverage and has a 
significant number of consultants on staff 
to see patients when indicated. However, 
there are times when patients need to 
go to an appointment with a physician 
that has treated them at the acute care 
hospital from which they were admitted. 
This project speaks to the need to identify 
just which of these appointments are 
medically appropriate while the patient is 
in the LTCH. 

These complex patients are admitted 
from short term acute care hospitals to 
continue with medical management at 
a hospital level of care. The discharging 
providers would order follow up 
appointments often without regard to 
the fact that patients were in a hospital 
setting being seen by a physician on a 
daily basis. It was as if the patient were 
going to a lower level of care (home, 
skilled nursing facility, assisted living).

INITIAL PROCESS
 
 

IMPROVED PROCESS

In addition to reduction in number of trips 
and cost avoidance, workflow was improved 
significantly. The process went from a very 
manual, laborious, duplicative process to a 
streamlined, automated process using the 
hospital’s clinical IT system. This resulted in more 
consistent measurable data which contributed to 
the success of the Lean Project.

Reduction in Scheduled Out Trips for Medical Appointments:
Significant Clinical and Financial Results Realized via Process Improvement Aimed to 

Decrease Off-Site Medical Appointments
Katherine Reilly, RN, MS, ACM-RN, Leigh Golembiewski, CTRS
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OUTCOMES
The following slides show the outcomes for 
FY19 and FY20. In 2019, there were 545 total 
appointments requested by physicians discharging 
patients from the short term acute care hospitals. 
After implementation of the new process, 292 
appointments were deferred. At the end of FY20, 
there were a total of 1,855 appointments requested 
and 1,179 were appropriately deferred. 

This resulted in significant cost avoidance for 
the hospital. In addition, continuity of care 
for patients was uninterrupted.

FY19 Transportation Costs Avoided  : $175,200
FY20 Transportation Costs Avoided:  $943,200

Patient arrives with multiple 
prescheduled appointments

Reduce the number of 
off-site appointments for 

those that are not medically 
necessary at this time

Request for additional 
off-site consults after 

admission

Utilize in-house 
consultants effectively

Currently management of 
appointments managed 

differently on each of the units

Create a consistent process 
throughout the hospital

LEAN TEAM INITIATIVE
A lean team was created to look at consult appointments for patients at the LTCH. There were quality 
concerns for patients missing medical treatment, medications, as well as therapies. There are also 
significant increased costs associated with the trips for Medicare DRG patients and patients reimbursed 
on a case rate. 

PROBLEM STATEMENT
From October 1, 2018 through March 31, 2019, the total number of scheduled out trips for patients is 
525, with an associated cost of $158,813. Projected cost for Gaylord if this out trip rate is maintained 
by the end of FY19 is $381,115.

GOAL STATEMENT
Reduce the number and cost of scheduled trips by 10% by mapping the 
current out trip process, measuring and identifying key steps in the process that can be modified and 
memorializing the process expectations.

SCHEDULED 
OUT TRIP 
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Background
 Body weight support system (BWSS) devices are know to be beneficial for balance and

gait rehabilitation following neurological insult.
 Induction of postural perturbations during gait training can help patients retrain their

balance control and balance reactions after cerebral vascular accidents, such as stroke.
 FDA listed ZeroG (track-mounted robotic body-weight-support system) allows patients to

practice balance activities with a minimal risk of falling and sustaining an injury.
 Training Responses in Postural rehabilitation (TRiP) is a ZeroG integrated balance

perturbation module for that allows for balance control and reaction training during
therapy, via a WiFi enabled handheld device.

Abstract
Research objectives: To determine if inducing safe postural-perturbations with the TRiP balance
perturbation module during standing and ambulation exercises in the ZeroG body-weight support
system (BWSS), more effectively improves patient balance than ZeroG without perturbations.
Design: Study was an unblinded quasi-randomized control pilot study
Setting: Study was conducted at Gaylord Specialty Healthcare, a rehabilitation focused long-term
acute care hospital (LTACH) located in Wallingford, Connecticut, USA.
Participants: Inpatient stroke rehabilitation patients with an admitting Berg Balance Scale (BBS) score
≥21/56 were recruited. Consented participants were alternately assigned to either the BWSS control
or BWSS + balance perturbations (BWSS-P) groups.
Interventions: Participants completed eight, 30 minute sessions, over two-weeks. BWSS
interventions consisted of balance activities including ambulation, marching, side-stepping,
retroambulation, step-taps, and step-ups. BWSS-P interventions included these same activities, with
the addition of 8 sudden and brief, assistive or resistive force in the lateral, anterior, or posterior
direction (2 per direction). Starting at perturbation level-one and progressing to level-ten based on
the participant’s progress and therapist's discretion.
Main Outcome Measures: The main study outcomes were the Activities-Specific Balance Confidence
(ABC) and Berg Balance Scale assessments (BBS).
Results: Balance data from 2018 served as a historical Standard of Care (SOC) baseline. SOC, BWSS,
and BWSS-P groups displayed improved BBS scores(p≤0.0025) from admission to discharge, but were
not different between groups. Calculating the BBS percent change [mean (SD) n], the BWSS-P
[66.95% (43.78%) 14] and BWSS groups [53.29% (24.13%) 15] were significantly greater than the SOC
group [28.31% (17.25%) 30] (p≤0.0178), with no difference between the groups (p=0.6669). The post
intervention ABC assessment scores were similarly improved in the BWSS groups (p≤0.0438), with no
difference between groups.
Conclusions: Participants in both groups demonstrated similar BBS and ABC score improvements,
indicating therapist induced balance perturbations are not detrimental to post-acute stroke
rehabilitation and can be safely used. This pilot-study provides the rationale for conducting a larger
study to better assess if the protocol provides an additional benefit to stroke patients during
inpatient rehabilitation.

Conclusions and Next Steps
 Participants in both BWSS groups demonstrated similar BBS and ABC score improvements,

indicating the TRiP protocol is not detrimental to post-acute stroke rehabilitation
 Interestingly, the BBS percent change in both BWSS groups were significantly greater than the

SOC control, further supporting use of BWS systems in the inpatient stroke population
 This data provides the rationale for conducting additional larger studies to further assess the

impact of the TRiP protocol.
 A larger multi-site study would also allow us to better generalize the effect of the TRIP

protocol on other outcomes, such as discharge destination and falls after discharge, and how
other variables, such as stroke location/laterality and compounding diagnoses, affect
participant response

Methods
 Primary Inclusion Criteria: Admission Berg Balance Scale (BBS) Score of ≥21/56, 18 years or

older, and able to provide informed consent
 Primary Exclusion criteria: BBS <21/56, history of seizure, spinal stabilization with use of a Halo

device, uncontrolled hypo/hypertension, unstable skin structures or fractures, active enteric
infection precautions, need for >50% high flow oxygen, or bodyweight >450 pounds

 After consenting, participants were alternately assigned to either the BWSS or BWSS-P group
 Both groups completed eight, 30 minute sessions, over a 2-week period that were

incorporated into the participants’ regular therapy treatment
 Starting at perturbation level “one” and progressing up to level “ten” as appropriate,

BWSS-P sessions included 8 perturbations, 2 in each cardinal direction
 Anterior and posterior perturbations were delivered during ambulation; lateral

perturbations were delivered while the participant was in a static stance
 Admission and discharge BBS assessments and pre- and post-intervention ABC assessments

were used as the primary outcome measures to show the effect of the perturbation
 Facility BBS data from 2018 (prior to the implementation of the BWSS), served as a historical

standard of care (SOC) control
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BBS and ABC scale scores were used to track participant response to therapy. The mean pre-
and post-intervention BBS scores (A) and the BBS percent change (B) of each participant was
evaluated. The ABC assessment was delivered pre- and post-intervention to gauge participant
confidence in performing daily tasks (C). The perturbation levels for each BWSS-P participant
each session is shown (D).
Box-plots represent the median and interquartile range (IQR); whiskers extend ±1.5 IQR; triangle symbols reflect
data-points beyond the 1.5 interquartile ranges; “+” symbols represents the mean; SOC n=30, BWSS control n=15,
BWSS-P n=14.
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Results
 All groups benefited from therapy shown by BBS and ABC score improvements after therapy
 BWSS-P group demonstrated greater improvement in BBS percent-change compared to the

BWSS control, however, the results were not statistically significant at this sample size
 BWSS-P participants tolerated treatment well with increased perturbation levels between

session 1 and 8

Objective
The purpose of this study was to determine if inducing safe postural-

perturbations during standing and ambulation exercises with the 
ZeroG BWSS more effectively improved overall balance compared to 

using the ZeroG BWSS without these perturbations.

Assessed for eligibility; 
n=336

Patients approached for 
study inclusion; n=50

Exclusion due to not 
meeting required 

inclusion criteria; n=286

Participant enrollment and 
group assignment; n=32

Assigned to BWSS 
control; n=16

Assigned to 
BWSS-P; n=16

Early discontinuation; n=2
•Participant 2, withdrawn after 
session 4 due to flare-up of 
preexisting orthopedic condition

•Participant 4, withdrawn after 1 
session due to an acute ankle sprain

Early discontinuation; n=2
•Participant 14, withdrawn after 
session 7 due to early discharge

•Participant 28, withdrawn after 
session 4 due to early discharge

Excluded from analysis, n=1
Analyzed, n=15

Excluded from analysis, n=2
Analyzed, n=14


