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Abstract
Obijectives: To identify the frequency and characteristics of patients admitted to inpatient rehabilitation
(IPR) following a stroke who are able return to oral feedings and have their feeding tube (FT) removed prior to
discharge from IPR, the timing of FT removal, and implications for outcomes. Methods: Medical records were
identified by admission rehabilitation impairment code (RIC) for stroke (RIC O1), and reviews were completed by
two physiatrists and two speech language pathologists. At random, 25% of the charts were reviewed by a
second rater for data quality control. Measures collected during the chart review included the following: age,
gender, onset of stroke, rehabilitation length of stay (LOS), admission and discharge FIM™, discharge
destination, diet level, and feeding tube status. Results: One hundred forty-three patients were identified as
subjects forthis investigation who had an FT and were NPO upon IPR admission. Overall, 46.9% (67 /143) of the
patients returned to three meals daily prior to discharge from IPR. The mean days post stroke onset until
returning to three meals daily was 38.43 days (SD= 26.36). Twenty percent (30/143) of the patients were able
to have their FT tube removed priorto-dischargefrom IPR. Factors associated with returning to three meals
included gender (ie 1 female), longer IPR LOS, and higher admission FIM™ scores at IPR. Factors associated with
removal of the feeding tube included a longer IPR LOS and younger age. Patients who were able to have
their FT removed were more likely to be discharged to home. Conclusion: Individuals with longer IPR LOS were
more likely to return to three meals daily and have their feeding tubes removed prior to discharge.
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Objectives: To identify the freqquency and characteristics of patients admitted to inpatient rehabilitation {IPR) following
. a stroke who are able return to oral feedings and have their feeding tube {FT) removed prior to discharge from IPR, the

timing of FT remaval, and implications for outcomes. Methods: Medical records were identified by admission rehabilitation

impairment code (RIC) for stroke (RIC 01), and reviews were completed by two physiatrists and two speech language

pathologists. At random, 25% of the charts were reviewed by a second rater for data quality control. Measures collected
" during the chart review included the following: age, gender, onset of stroke, rehabilitation length of stay (LOS), admission

and discharge FIM™, discharge destination, diet level, and feading tube status. Resulis: One hundred forty-three patients

were identified as subjects for this investigation who had an FT and were NPO upon IPR admission. Overall, 46.9% (67/143)
. of the patients returned to three meals daily prior to discharge from PR, The mean days post stroke onset until returning

" to three meals daily was 38.43 days {(§D = 26.36). Twenty percent (30/143) of the patients were able to have their FT tube _
removed prior to'discharge from IPR. Factors associated with returning to three meals included gender (ie, female), longer IPR S
1.0S, and higher admission FIM™ scores &t IPR. Factors associated with removal of the feeding tube included a longer ot
IPR LOS and younger age, Patients who were able to have their FT removed were more likely to be discharged to home. S
Conclusion: [ndividuals with longer IPR LOS were more likely to return to three meals daily and have their feeding tubes 1

wallowing dilficulties that require the
placement of an enteral feeding tube (FT)
to safely maintain adeguate nutrition and
- hydration are common following a severe stroke.!
“ Previous reports in the literature have shown
- stroke is often the most common diagnosis
. associated with placement of an FT.2% Several
- medical complications are known to be associated
with FT placement, and outcomes are not always
improved as a result of the FT.4°

- Todate, relativelylittle attention has been placed
on monitoring the outcomes of individuals in the
inpatient rehabilitation (IPR) setting with an FT
following a stroke. lizuka and Reding® evaluated
functional outcomes of patients requiring FT
placement for dysphagia who were undergoing
IPR, and they found those patients to be at an
increased risk for medical complications and
- death compared to those patients with a stroke
- who did not requive FT placement. However,
- other reports have shown a positive association
between FT placement and rehabilitation
- outcomes. Horn et al” found patients who had

- removed prior to discharge. Key words: dysphagia, feeding tube, outcomes, rehabilitation, stroke

an FT placement were associated with higher
stroke rehabilitation outcomes. Additionally,
James et al® found greater motor and cognitive
improvement in patients who received tube
feedings as part of their nutritional support
following a severe stroke,

Ickenstein et al® investigated the predictors
for removal of an FT from stroke patients during
rehabilitation. They identified three negative
predictors (bilateral stroke, aspiration during
videofluoroscopic swallowing study [VESS], and
age) for the removal of the feeding tube during IPR.
A follow-up study by Ickenstein et al*® reported that
11.6% of stroke patients admitted to a rehabilitation
hospital required an FT placement secondary to
dysphagia. At the 2-year follow-up in the same
study, only 45% of the patients were able to resume
to oral diets and have their FTs removed.
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Patients, family members, and health care
providers need to be aligned on the expectaiions
for potential clinical outcomes for individuals
following a stroke who qualify for I? rehabilitation
and require an FT. Better information on
outcomes and predictors are required in order to
make an informed decision. To that end, the goals
of this case-controlled retrospective study were tc
identify the following:

1. The percentage of patients with an FT
placement following a stroke who are non
per os {NPO) secondary to dysphagia at IPR
admission and who are subsequently able
to return to any type of oral feedings and/or
three meals daily by time of discharge from
IP rehabilitation

2. The mean length of time from onset of
stroke until resumption of oral feedings for
those patients who are able to return to oral
feedings and/or three meals daily

3, Patient characteristics that may be predictive
of returning TPR patients who have suffered
a stroke to oral feedings and/or three meals
daily

4, Potential factors associated with returning to
oral feedings and FT removal by discharge
destination

Method

Sample

One hundred forty-three patients were identified
as subjects for this investigation who had an FT and
were NPO upon IPR admission. These 143 patients
came from an initial group of 1,928 patients who
were admitted to a free-standing rehabilitation
hospital over a 4.5-year timeframe (July 1, 2002,
until June 30, 2007) with a diagnosis of stroke.
Of these admissions, only 143 (7.4%) were NPO
secondary to dysphagia with a gastic FT upon
admission and these became the subjects of this
investigation.

Procedures

The evidence demonstrated in this article
is derived from a retrospective study where
participants were identified using medical records

over 4,5 years. The primary variables inclucled { i

the medical chart reviews included the following: . - _
age, gender, rehabilitation impairment code -~

(RIC), impairment group category (ICG),. oriset. -

of stroke, diet level, FT status, IPR length of stay i

(LOS), admission and d1scharge FIM™ score.
from IPR, and discharge destination. The medical
chart reviews were completed by two physiatrists -
and two speech language pathologists. A second
rater randomly reviewed 25% of the charts:

for data quality control. If discrepancies were. = .

observed, then the case was reviewed by both the”

first and second reviewers until consensus was.

reached. This study was approved by this facilitys
institutional review board. -

The diagnosis of a stroke was determined '

according to admission rehabilitation impairment -
code (RIC) for stroke (ie, RIC 01) and further

classified by the impairment group categery
(IGC) including the following: ICG 1.1 {(left body
involvement), ICG 1.2 (right body involvement), -

ICG 1.3 (bilateral involvement), ICG 1.4 (no |

paresis), and 1ICG 1.9 (other stroke). Inclusion

criteria included all adult patients admitted fo- . " |- -
PR with a diagnosis of a stroke (as identified by =~ -}
the admission impairment code) who were NPQ -~ - ="
at admission and were receiving all nutrition andf'_ SN

hydration via FT.

The primary purpose of the study was to B
determine the percentage of patients who wereable = -

to return o any type of oral feedings and/or three.

meals daily of either a regular or modified diet by. T g

the time of discharge from an IPR setting following -
an admission where they were NPO with an FT. As -

part of the standard clinical protocol, all patients . - S

who are admitted with a stroke, who are NPO,
and who have an FT are screened for dysphagia by .
the admitting physician and are also automatically - -
referred to a speech-language pathologist (SLP) for -
dysphagia evaluation and treatment. The diagnosis.

of dysphagia for the study sample was confirmed |
either by a clinical swallowing examination or' « ..
an instrumental assessment of the swallow. The . =

investigators also evaluated the length or time from-

the onset of stroke to a return to oral feedingsas. -

described earlier. Diet levels were coded as regular,

modified, therapeutic feedings, or NPO. A regular’ - =

diet was defined as three meals daily with mo~
restrictions in either a solid or liquid consistency:




A modified diet was defined as three meals daily
with an alteration of the solid and/or liquid
~consistency, Therapeutic feeding was defined as
small controiled amounts of food and/or liquid
~provided by a SLP for practice swallows. The total
~amount given during a therapeutic feeding ranged
Sfrom a minimum of three to five boluses to a
“maximum of 4 to 6 ounces and was not sufficient
t¢ maintain nutritional needs. Patients receiving
taste stimulation only were coded as NPO.
A secondary aim of the study was. to identify
atient characteristics that may be associated with
r predictive of the following three outcomes by
he time of discharge from IPR: (1) returning to
miy type of oral feedings; (2) returning to three
als daily, or (3) removal of the feeding tube. The
ollowing variables were collected for this objective:
ge, gender, RIC ICG, duration of onset of stroke
til admission. to IPR, LOS at rehabilitation, and
mission FIM™ score. Standard clinical protocol
removal of the FT included the following:
bility to maintain nutritional and hydration
eeds by oral intake alone for a minimum of 5 to
“days; type of tube placed and appropriateness
o'remove the tube at bedside (e, traction vs non-
raction 1); duration of tube placement (ie, 4 to
~weeks duration prior to removal based upon
“-surgeon’ guidelines); assessment of bleeding risk;
“assessment of any chroric or underlying condition
that_could lead to a high potential for future
lecline; patient/family preference; and attending
hysician’s clinical judgment.
: The final aim of the study was to assess any
elauonshlp between oral feeding and tube feeding
tatus with IPR outcomes of discharge destination
d discharge FIM™ scores, For the purpose of
his study, discharge destination was classified into
hree general categories of acute care, subacute,
ind-home.

Data analyses

- Descriptive statistics including percentage of
ceurrence, the mean, and standard deviations
were calculated for demoegraphics. To evaluate the
ignificant predictive relationships for returning
o oral feedings, returning to three meals daily,
nd for removal of the feeding tube prior to IPR
ischarge, binary logistic regression analyses were
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completed using a backward stepwise elimination
technique. Paired t tests were computed for
continuwous variables, Cross tabulations and
chi-square tests were completed for categorical
variables. Level of significance was set at an alpha
of .05. Statistical calculations were completed
using Minitab Statistical Software™, Release 13
(Minitabs, Inc., State College, PA).

Results

Study sample description

The majority (61.5%, n=88) of the study sample
were male and the age range was 22 to 95 years
with a mean age of 68.4 years (SD = 14 years). The
mean number of days from onset of stroke until
IPR admission was 30.3 days (SD = 34.7). The
mean LOS for the study sample at TPR was 22.9
days (SD == 10.1 days). The mean total admission
FIM™ score was 25.95 (SD = 12.4) and the mean
total discharge FIM™ score was 40.78 .(SD =
22.9). The distribution for RIC Q1 (stroke) 1CG
was as follows: 42 subjects were classified as ICG
1.1 (left body involvement), 71 were 1EG 1.2
(right body involvement), 5 were 1CG 1.3 (bilateral
involvement), 25 were ICG 1.4 (no patesis), and
none of the study participants were classified as
1CG 1.9 (other stroke).

Overall, 65% (93/143) of the patients were able
to return to some type of oral feeding with 46.9%
(67/143) able to return to three meals daily prior
to discharge from IPR. The mean number of days
from onset of stroke until returning to any type
of oral feedings averaged 36.5 days (SD = 24.9)
and until returning to three meals daily averaged
38.43 days (SD = 26.4). Specific diet categories
by the time of discharge from IPR for the entire
study sample are as follows: 50 patients remained
NPO, 26 therapeutic feedings with SLP only, 55
modified/dysphagia diet (three meals daily), and
12 regular diet (three meals daily).

Table 1 summarizes discharge destination as
classified by the primary swallowing outcomes
of this study, Overall, 20% (30/143) of the entire
study sample were able to return to three meals
daily and have their FT removed prior to discharge
from IPR. Those patients who were able to have
their FT removed prior to IPR discharge were more

S |
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Table 1. Discharge destination

Discharge destination

Qutcome Acute care Subacute Home Significance

Return to any type of oral feedings (n=93) 12.9% 43% HM% . ¥=18162,P=< 0001
Return to three meals daily (n=67) 10.4% 47.8% 41.7% %*=10.65,P=.005 -
Removal of feeding tube at time of IPR discharge (n=30) 13.3% 30% 56.6% ¥2=851 P=.014

Remainted NFO (n=50) 40% 44% 16% %' =23.886, P =.001. ;

Note: [PR = inpatient rehabilitation; NPO = non per os.

likely to return to home versus the other discharge
destination classifications. Additionally, the mean
discharge FIM™ score {or patients who were able
to have their F'T removed prior to discharge was 54
(+19.2) as compared to 40.3 (20.6) for patients
who still had their FT at discharge from IPR (¢t =
2.78, P=.007), suggesting that these patients also
did better overall with their entire rehabilitation
program. The mean length of time from resumption
of three meals daily until remeval of the FT for
these 30 patients was 21.2 (+9 days). For the 37 of
the 67 patients who returned to three meals daily
and did not have their FT removed, the rationale
for not removing the FT data was available with 27
patients. It was noted in the medical record that 10
patients were continuing to receive supplemental
tube feedings and 17 patients had recent FT
placements (ie, less than 4 to 6 weeks).

Study cohorts

The study sample was divided into two groups:
Group 1 {(n=67) included participants who were
able to return to three meals daily by the time
of discharge from IPR; Group 2 (n=76) included
participants who did not return to three meals
daily by the time of discharge from IPR. Table 2
summarizes additional subject demographics by

group assignment. Differences between the groups

for age {t = 2.78; P = .006), gender distribution =~ -
(P'=.003), and TPR 1.OS (P = .0001) were
statistically significant indicating that age (i€,

younger patients), gender (ie, female), and greater

IPR LOS were all positively associated with -
returning to three meals daily during IPR. Even.
though admission FIM™ scores were similar: = - |-
between the two groups, by time of discharge the .~ |-~
patients who were able to return to three meal§- - *

daily had significantly higher discharge TIMTM

score (Group | =45.5 vs Group 2=34.4; P= 004)

indicating overall greater functional rehabﬂltatlon‘.' Sy

gains for this group during IPR.

Predictors to swallowing recovery

Multivariate logistic regression analyses were
undertaken for the outcomes of returning to any. = .-
type of oral feedings, returning to three meals =
daily, and removal of FT by the time of discharge -
from IPR. Bach variable was coded as hinary forthe = *°

entire study sample of 143 subjects. The predictor

variables entered in each model were as follows: @

age, gender, number of days from onset of stroke
until admission to IPR, rehabilitation LOS, and
total admission FIM™ score. Table 3 summarizes

the results of the significant predictors for the :

Table 2.  Subject demographics by group assignment

Variable Group I (n=67) Group 2 (n =76) Significance
Age 65.0 years (£ 14.8 years) 71.4 years (4 12.6 years) =278, P=.006
Gender 35 males 53 males %2 =4.606, P =.032

32 females

Onset of stroke to IPR 26.2 days (2 19 days)

IPR LOS 26.59 days (£ 9.73 days)
Admission FIM™ 27.0(£12)
Discharge FIM™ 45.4

23 females

33.9 days (+ 44 days) t=-1738,P=.138

18.69 days (+ 8.97 days) t=-547, P 0001
251 (& 12.7) t=-003,P=.356
34.3 t=-2.94,F=.004

Note: PR = inpatient rehabilitation; LOS = length of stay.
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Table 3. Logistic regression results
Outcome Step and predictor Significance
Return to any type of oral [eedings 1.IPRLOS t=5.08, P=.0001
2. Admission FIM™ t=3.78, P=.0001
Reiurtt to three meals daily 1.IPRLOS t=5.52,P=.001
: 2. Admission FIM™ t=2.0,P=.048
3. Gender t=2.18, P=.031
Removal of feeding tube prier to [PR discharge 1. 1IPRLOS t=-3.73, P= 0001
2, Age t=2.69, P =.008

i@gistic regression analyses. A longer [PR 1.OS was
4 significant predictor [or all three outcomes.

Discussion

- Placement of an FT following a severe stroke for
the management of dysphagia can be a stressful
ecision for the patients, their families, and the
entire health care team.'"” Outcome studies
ave shown multiple medical complications
ciated with an FT placement and have also
focused on diverse patient groups, whereas
this current study focused on a specific patient
population.'*!* Questions regarding the potential
for overall Tunctional recovery are just one of
several concerns surrounding the decision for
FT placement, Previous research has shown
that treating physicians and families have high
expectations for the multiple medical benefits
for patients receiving tube feedings.!*'* Both the
health care team members and families require
better information on potential outcomes in order
t0-make an informed decision. Therefore, the
Testilts of this outcome study must be interpreted
ithin the context of the study design of a very
becific patient group.

~The authors’ findings in this study are important
s-they reveal that more positive outcomes can
2 obtained with this patient population than
reviously reported. The majority of study
articipants (65%, n=093) admitted to IPR
ollowing a stroke, who were NPO at admission
econdary to dysphagia and were receiving all
utrition and hydration via FT, were able to
eturn to some type of oral feeding by the time
f discharge as compared to previous reports
émenstrating only a 34.3% (m=11) return rate
or-this population.'® The differences between

Note: TPR = inpatient rehabilitation; LOS = length of stay.

these two studies may be explained by the sample
size as the current study reflects a total sample size
of 143 individuals and the former study represents
a study sample size of 32 individuals. Additionally,
it was encouraging that the average time from the
onset of the stroke until returning to three meals
daily was only approximately 5.5 weeks for this
patient population.

The goals of rehabilitation include enhancing
function and returning to normal living, which
includes oral eating. The factors predictive of
rerurning to three meals during IPR included
gender (ie, female), longer IPR LOS, and hlgher
FIM™ scores at admission. The finding of gender
as a positive predictor for recovery to three meals
daily was worthy of note as previous research
showed that females were more likely to present
with dysphagia following a stroke."” Additionally,
individuals with longer TPR LOS were more
likely to have their feeding tubes removed prior
to discharge and patients who were able to have
their FT removed were more likely to be discharge
to home. This finding concurs with previous
research demonstrating an association between
improved outcomes for patients following a stroke
with longer IPR LOS.”%7° As patients continue to
improve and meet their rehabilitation goals, their
length of stay may increase, which allows them
additional time to improve not only their swallow
function but also mobility and cognition. This may
in turn allow the patients to be discharged to home
from IPR.

1t was interesting to note that patients who
were able to return to three meals daily and have
their FTs removed also had significantly higher
discharge FIM™ scores and were more likely to
be discharged to home. This finding may simply
reflect that patients who do better with their overall
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functional rehabilitation goals as measured by the
FIM™ may be more likely to return horme,

A recognized limitation of this study is the lack of
long-term outcomes collected following discharge
from IPR. Future studies may want to investigate
the long-term outcome for this patient population.
A second recognized limitation of this study is
the lack of data available in the medical charts to
explain why 37 of the 67 patients who returned
to three mezls daily were still using an FT at the
time of IPR discharge. Even though clear evidence
was present in the medical records for 27 of the
37 patients that included the need for additional
nutritional support and recent FI placement,
there were still missing data for the remaining
10 patients (which is a limitation of retrospective
studies). Some plausible explanations for these 10
patients may include the following: (a) requests for
FT removal be done by surgeons in a postdischarge
visit to avoid missing scheduled therapy; (b)
physician determination to keep FT in place for
supplemental hydration/nutrition if the patient’s
oral intake is borderline or as a precautionary
measure based upon the physician’s medical
judgment; or {c) patient and/or family preference.
Other reasons, besides actual swallowing ability,
may play a part in the decision for the FT
removal; this requires further investigation with a
prospective study to evaluate the rationale for not
removing the FT for those patients who are able
to return to three meals daily during IPR. Finally,
this research was conducted with a specific patient
population following a stroke who participated in
IPR. Tt may be beneficial to conduct future research
by replicating this study at the subacute level to
assess functional swallowing outcomes at that level
of care.

Conclusion

The majority (65%, n=93) of study parﬁciﬁz{n;s' il
admitted to TPR following a stroke, who were NEQ- -

at admission and were receiving all nutrition and -

hydration via FT, were able to return to some [ype
of oral feeding; 46.9% (n=67) were able to veturri to

three meals daily within 5.5 weeks from onset of stroke; e

Twenty percent of the patients were able to have theit

FTs removed prior to discharge from IPR. Individials .

with a longer IPR LOS were more likely to advanﬁ;é :
to three meals daily and have their FTs removed:. The

ternoval of the FT' was associated with patients being e

more likely to be discharged to the home environment.
These are important finding as previous research has '
not shown such positive results for patients recefving
tube feedings following a stroke. From a practital
standpeint, this implies that additional consideration-

be given to those factors identified as predictive-fm T - o

removal (eg, gender, potential LOS in TP rehab setting,
FIM™ score at admission) in order to proactivelycase -
manage patients following the incidence of strokety -
achieve optimal results from therapy Indicatfons far o
future research include studying this specific patiert .

population in the subacute setting and evalud:mé-_
long-term outcomes with the TPR patients after'..-

discharge.
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Table 4. Impairment group category
lmpairment group category
1.1 Left 1.2 Right 1.3 Bilateral 1.4 No
body body involvement  paresis
involvement invelvement (n=5) (n=23)
Outcome (n=42) (n=71) Significance e
Return to any type of oral feedings (n=93) 30 43 2 18 AP =3291,P= 340 - n . I
Return to three meals daily (n=67) 25 30 2 e W=ET0P= 1270
Removal of feeding tube prior to IPR discharge {n=30) 11 12 2 5 ¥r=2506,P= A4

Note: IPR = inpatient yehabilitation,
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