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Abstract

Purpose: To determine whether the lesioned hemisphere and the frequency of physical and
occupational therapy sessions in inpatient rehabilitation have effects on the functional independence
of stroke patients.

Methodology: A retrospective chart review of 165 individuals who underwent intensive inpatient
rehabilitation following an acute stroke. The patients received skilled occupational and physical therapy
5 days a week or greater at an intensive rehabilitation facility following an acute stroke. Functional
independence was measured using the Functional Independence Measure (FIM) motor score upon
admission and discharge. Linear regression analyses were used to determine if there is a significant
FIM motor score change depending on the side of the lesioned hemisphere and/or the frequency of
therapy sessions.

Results: A significant difference in functional independence as measured by FIM motor score was
found when comparing the frequency of therapy for left sided strokes (left stroke 7 days a week versus
left stroke less than 7 days a week) (p=0.021). There was no significant difference in FIM motor score
change during comparison of other groups: lesioned hemispheres (right vs. left) (p=0.706), frequency
of therapy for right strokes (right stroke 7 days vs. right stroke less than 7 days) (p=0.765), or frequency
of therapy and side of lesion (right stroke 7 days vs. left stroke 7 days and right stroke less than 7 days vs.
left stroke less than 7 days) (p=0.138).

Conclusions: The study suggest that acute left stroke survivors may benefit from intensive physical
and occupational therapy, 7 days a week in an inpatient rehabilitation facility, to improve functional
independence. Further research is needed to determine any confounding variables which may explain
why no significant improvement was noted with increased frequency of therapy for right stroke
survivors.
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Introduction

Stroke is the 5th leading cause of death and the leading cause of long-term disability in the
United States [1]. Every 40 seconds, someone in the United States sustains a stroke, resulting in
approximately 133,000 deaths per year. Stroke related deaths accounted for 11.8% of total deaths
in 2015, making stroke the second leading cause of death worldwide, second only to heart disease
[1]. Functional limitations after a stroke can be life altering, resulting in impairments in strength,
ambulation, cognition, language and overall independence level [2]. Of those who survive a stroke,
about one third will be functionally dependent after 1 year. Most survivors will be admitted to
inpatient rehabilitation facilities, with 26% ending up institutionalized in a nursing home [2].
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It is known that right and left strokes present different clinically
based on the affected region of the brain. Those who suffer from
a lesion to their dominant hemisphere, often left sided brain
lesions, have been found to present with right sided hemiparesis
and hemisensory loss, aphasia, difficulty planning and sequencing
movements, and trouble processing verbal cues [2,3]. Those with
left sided lesions, also tend to be more aware of their deficits and
therefore more cautious during mobility [2]. Aside from left sided
hemiparesis and hemisensory loss, non-dominant hemisphere
lesions, most often right hemisphere strokes, exhibits perceptual and
visuospatial deficits [4,5], while 82% present with visual neglect [6].
Those with right sided lesions often experience decreased awareness
of their deficits [2,7] and manifest impulsive behavior [2]. There is
conflicting research regarding whether the side of the brain which is
affected by stroke has an impact on functional independence. Lopes
et al. found no significant difference in balance, gait and functional
independence when comparing right versus left hemisphere lesions
[8]. A separate study by Bindawas et al. indicated that subjects
with right brain lesions exhibited significantly higher functional
recovery compared to those with left brain lesions [9], while Denes
et al. found that patients with right sided lesions, demonstrated
decreased levels of independence and social adjustment than those
with left sided lesions [10]. There is conflicting evidence on the risk
for falls with clinical findings showing increased risk of falls in both
hemispheres [11-13].

There is conflicting evidence on the influence of frequency
and duration of physical and occupational therapy on functional
independence following a stroke. A systematic review by Peiris et
al. on patients with stroke, cardiac, orthopedic and other neurologic
conditions in which the participants received increased number
of therapy sessions and duration of physical and occupational
therapy, found that those who received increased amount of therapy
demonstrated improvement in walking ability, activity and quality of
life, without significant change found in the ability to perform self-
care [14]. A systematic review by Kwakkel et al. found a small, but
statistically significant improvement of impairments and disability
for stroke patients who have undergone increase intensity of therapy
[15]. However, studies conducted by the Glasgow Augmented
Physiotherapy Study (GAPS) Group and by Blennerhassett and
Dite reported inconclusive findings regarding whether increased
participation in physical therapy improved functional outcomes
following a stroke [16,17].

To our knowledge, there is no research that examines whether the
affected brain hemisphere and the frequency of therapy play a role
in improvement of functional independence in stroke patients. This
study may assist in determining whether the location of the lesioned
hemisphere or whether the frequency of physical and occupational
therapy sessions have effects on the functional independence of
stroke patients. The purpose of this study is to determine whether
the location of the lesioned brain hemisphere and the frequency
of physical and occupational therapy sessions have effects on the
mobility and independence of stroke patients undergoing inpatient
rehabilitation.

Methods

A retrospective analysis was conducted using patient records
from a hospital system in the greater Orlando, Florida area. The study
was reviewed and approved by the Orlando Regional Medical Center

Institutional Review Board and was reviewed and acknowledged by
the University of Central Florida Institutional Review Board to
protect the privacy and welfare of human subjects.

A master list of patients diagnosed with stroke and have
underwent inpatient rehabilitation was obtained from the hospital
system. From the list of 182 patients, charts were elected for inclusion
in the study if at the time of referral to inpatient rehabilitation, the
person had been at least 60 years old and was admitted or transferred
to a primary stroke center between May 2017 and April 2018 with
a final diagnosis of stroke recorded upon admission. Charts were
excluded if they were coded as a bilateral hemisphere stroke, other,
or no paresis, in order to specifically look at the effects of right
versus left hemisphere lesions on functional outcomes. Records are
identified in this study by the side of their lesioned hemisphere.

Following inspection of the master list, 165 charts were selected
for inclusion in the study. The charts were divided into those who
received 7 days of therapy (physical and/or occupational) per week
(n=130) and those who received less than 7 days of therapy per week
(n=35). The records were further divided into right and left strokes
who received therapy 7 days of therapy per week (right n=56, left
n=73) and less than 7 days of therapy per week (right n= 16, left n=
19) (Figure 1).

Data collection tool and outcome measure

A computer-based data extraction sheet was developed by
investigators for use with the patients’ medical records. The data
collection form was designed to collect information including age,
diagnosis, side of the lesioned hemisphere, frequency of physical
and/or occupational therapy session and Functional Independence
Measurement (FIM) as the outcome measure for independence. The
FIM is an outcome measure consisting of 13 motor and 5 cognitive
tasks (18 total task). The motor component consists mainly of
activities of daily living (ADLs), transfers and locomotion. For each
task, the test is scored on a seven-point scale ranging from total
dependence to total independence. The lowest possible total score
is 18 and the highest total score is 126 (lowest motor score being
13 and highest being 91), indicating the individual’s current level
of independence and burden of care. The FIM has been validated in
the stroke population [18] and has been found to have a minimally
clinical important difference (MCID) total score change of 22
points, motor score changes of 17 points and cognitive score change
of 3 points [19]. The MCID represents the smallest improvement in
score considered clinically significant for the patient.

For this study, the investigators looked solely at the FIM motor
scores and the number of days in which patients received physical
and/or occupational therapy. Speech therapy was excluded, as the
investigators are only looking at motor functional outcomes. The
patients were provided with a FIM score rating on admission and
on discharge from inpatient rehabilitation. This study examines the
change in these scores.

Intervention

The patients were admitted at an inpatient rehabilitation center,
accredited by the Commission on The Accreditation of Rehabilitation
Facilities, where they received occupational, physical and speech
therapy (as needed). The current standard of care in acute inpatient
rehabilitation facilities is 3 hours of combined therapy (physical,
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Total patients recorded as a stroke on
admission : 182

Patients receiving
7 days of therapy |-

Patients receiving
| less than 7 days of

(total) : 140

Excluded: 10

Patients receiving
7 days of therapy:
130

Right sided stroke:

Left sided
56 stroke: 74

therapy (total): 42

Patients receiving
less than 7 days of
therapy: 35

Right sided
stroke: 16

Left sided
stroke: 19

Figure 1: Patient inclusion and exclusion algorithm. Flow chart of the inclusion/exclusion criteria for the study sample.

occupational and speech) per day for 5 days a week. The facility in
this study is attempting to increase their standard to 7 days a week
for stroke survivors, 2 days greater than the current standard of care.
The number of days in which patients received therapy were tracked
by a supervisor. Reasons for not receiving therapy 7 days a week were
not specifically listed in the data collection, however, include but
are not limited to patient refusal, medically unstable, undergoing
testing or medical procedure, etc. Because this study is looking at
motor outcome, the investigators only tracked the frequency of
physical and occupational therapy sessions. Interventions included
skilled physical and occupational therapy sessions performed by an
occupational therapist, a certified occupational therapy assistant,
a physical therapist or a physical therapy assistant. Interventions
consisted of personalized treatment sessions including, but not
limited to therapeutic exercises, therapeutic activities, neuromuscular
re-education, gait training, and activities of daily living training.
Advanced technology was utilized for appropriate patients including
body weight supported treadmill training, robotic assisted arm
training and functional neuromuscular electrical stimulation.

Statistical Analysis

The charts of the patients admitted with a stroke/CVA diagnosis
on admission between May 2017- April 2018 in the data system
were reviewed. There was a total of 205 admissions during the time
period. The charts of the patients (n=19) in the data system with a
different diagnosis from the therapy supervisor’s patient records were
removed. Four additional medical records were excluded secondary
to extenuating social barriers to discharge. The number of charts were
then narrowed down further to exclude those coded as a bilateral
hemisphere stroke, other, or no paresis, in order to specifically look
at the effects of right versus left hemisphere lesions on functional
outcomes. They were then further separated into those receiving
therapy 7 days a week and those not able to receive therapy 7 days a
week. Patients with a stroke diagnosis were scheduled for additional
mobility-focused therapy intervention(s) 7 days a week as able.

Data was input into SPSS Statistical Software for analysis.
Preparatory analysis was conducted through data cleaning and
reviewed for outliers. Baseline statistics between groups (Right
stroke vs. Left stroke; 7 days of therapy vs. <7 days of therapy) were
compared for demographic information using mean difference
tests to ensure that groups are similar, and no baseline differences
exist. Linear regression analyses were used to test the efficacy of the
protocol for each question. This approach was selected, as it is a more
robust analysis due to the relatively small sample size and unequal
group numbers in each of the conditions. Separate analyses were
conducted for each dependent measure, with the key independent
variable being either the side of the brain lesion or the frequency
of therapy. The FIM motor score change was the dependent
variable for all. To control for baseline performance and to examine
change across time, the baseline value for each dependent variable
was included in the regression equation. Each regression equation
contained 2 independent variables (group assignment and baseline
petformance). To examine the magnitude of change from baseline to
completion in the intervention group, the unstandardized regression
coeflicient was interpreted with a significance level set at 0.05. Using
the unstandardized regression coefficient to examine the incremental
change in each outcome measure based on group assignment to
the intervention protocol allows interpretation of the amount of
improvement noted.

Results

A significant difference was found in FIM motor score change
when comparing the frequency of therapy for left hemisphere strokes
(left stroke 7 days a week versus left stroke less than 7 days a week)
(p=0.021). No significant difference in FIM motor score change
was found when comparing the following groups; side of lesioned
hemispheres (right vs. left) (p=0.706), frequency of therapy for right
hemisphere strokes (right stroke 7 days a week vs. right stroke less
than 7 days a week) (p=0.765), or frequency of therapy and side of
lesioned hemisphere (right stroke 7 days a week vs. left stroke 7 days

J Rehabil Res Pract 2021; 2(1):4-9.



Citation: Rohan B, Davidson C, Ramsay K, Dominguez J, Hanney WJ, Beato MC. Impact of hemisphere localization and the frequency of physical and
occupational therapy sessions on functional independence of stroke patients in inpatient rehabilitation. ] Rehabil Res Pract 2021; 2(1):4-9.

Impact of lesioned hemisphere and frequency of therapy

25

20

15

10

Average FIM Motor Score Change

Right

| 7 days

on functional independence following a stroke

MCID

16.53

<7 days

Left

Lesioned Hemisphere

Figure 2: The chart depicts the average Functional Independent Measurement motor score change, comparing the frequency of therapy by
hemisphere. The dotted line represents the Minimum Clinically Important Difference for the FIM in the stroke patient population (17 points). The star
represents a significance of p>0.05. FIM= Functional Independence Measurement; 7 days=7 days frequency of physical therapy and occupational
therapy; <7 days=less than 7 days frequency of physical therapy and occupational therapy; Right=right lesioned hemisphere; Left= left lesioned

hemisphere. MCID= Minimally Clinical Important Difference.

aweek and right stroke less than 7 days a week vs. left stroke less than
7 days a week) (p=0.138) (Figure 2).

The FIM has an established MCID of 17 points for motor score,
representing the smallest change that would be considered important
by the patient or clinician [19]. The average FIM change was greater
than 17 points for almost all groups; total left sided strokes, total
right sided strokes, total patients receiving therapy 7 days a week,
total patients receiving less than 7 days of therapy a week, left sided
strokes receiving therapy 7 days a week, right sided strokes receiving
therapy 7 days a week, and right sided strokes receiving therapy less
than 7 days a week. The only group in which the average FIM motor
score change did not meet the MCID of 17 points were left sided
strokes who were provided with less than 7 days of therapy.

Discussion

Similar to Lopes et al., this study found no significant difference
in functional independence change between right and left hemisphere
stroke survivors [8]. Our research also found similar results to
Peiris et al. and Kwakkel et al. demonstrating improved functional
independence with increased frequency of therapy sessions [14,15].
However, in this study an increase in the number of therapy sessions
was only significantly beneficial for left sided strokes. For right
sided strokes, there was no significant improvement in functional
independence motor scores with an increase in the number of
therapy sessions.

In a study by Denes et al. comparing right and left sided brain
lesions, the authors found that those with right sided lesions showed
significantly less improvement in ADL performance compared to
those with left sided lesions [10]. The authors concluded that the
decreased level of independence may be due to unilateral spatial

neglect often associated with right sided lesions. This study, however,
found no significant difference in functional motor score change
between right and left hemisphere, and in fact, showed that the
greatest average change in FIM motor score was in right hemisphere
lesions when compared to left hemisphere lesions. Although we
did not find a similar trend, the common occurrence of unilateral
spatial neglect in right strokes may play a role in explaining the
lack of significant improvement in FIM scores for right hemisphere
stroke patients who received an increased number of physical and
occupational therapy sessions.

The findings that there was a significant difference in the FIM
motor score of patients with left hemisphere stroke who received
7 days of therapy a week compared to those who received less
than 7 days of therapy a week, and the fact that left sided stroke
patients who received less than 7 days of therapy a week was the only
group that did not show a change that met the minimal clinically
important difference threshold from admission to discharge, may
suggest that patients who have suffered a left hemisphere stroke
require increased frequency of physical and/or occupational therapy
sessions to demonstrate functional outcomes similar to those of
right sided stroke patients. As discussed previously, common deficits
following a left sided stroke include aphasia, difficulty planning and
sequencing movements, and trouble processing verbal cues [2,3].
The significant FIM motor score difference noted in those who
suffered left hemisphere strokes receiving less than 7 days a week
of therapy sessions, compared to those receiving 7 days a week of
therapy sessions, may be related to these deficits. The authors also
found that all groups met the MCID in the FIM Cognition change
scores. As expected, both Left CVA groups showed lower change
scores when compared to the Right CVA groups.
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With further research we may be able to establish an ideal
frequency of combined physical and occupational therapy sessions
for stroke survivors based on location of the lesioned hemisphere.
The idea that increasing therapy to 7 days a week could produce
improved functional independence, comes with further challenges.
It may be unrealistic for acute inpatient rehabilitation facilities to
provide adequate staffing to treat stroke patients 7 days a week,
and the patients, as well, may not be able to tolerate this increased
frequency. If increased days of therapy is not possible, increased
therapy durations, increased sessions and even group therapy during
the current 5 days a week may be a practical alternation. A systematic
review by Peiris et al. found that an increase of a minimum of 19 extra
minutes of physical therapy a day can lead to improved mobility and
activity, quality of life and decreased length of stay [14].

Limitations

Limitations of this study include those rating the FIM motor
scores. FIM scores were provided by different individuals including
physical therapists, physical therapy assistants, occupational
therapists, certified occupational therapy assistants and rehabilitation
nurses. Scores were not provided by a consistent person from each
discipline. Patients were assigned to different teams of therapists
and presented with differing levels of impairments. Due to the need
for individualized treatments based on the patient’s deficits, it was
impossible to provide each person with the same interventions.

The duration of time in total minutes that each patient
participated in therapy was not differentiated in this study, only the
frequency of therapy in days. This study has a limited sample size,
and due to the lack of control and the facility’s movement towards
increased frequency of therapy for stroke survivors, there was an
unequal number of subjects in each group. This study only looked at
the lesioned hemisphere of the brain and did not consider the type
of stroke, the specific region of the brain impacted, or the severity of
the stroke, all of which can play a large role in the patients’ prognosis
and recovery.

Conclusion

This study’s findings suggest that acute left stroke survivors may
benefit from an intensive frequency of therapy sessions, 7 days a
week in an inpatient rehabilitation facility, to improve functional
independence. Further research and larger sample sizes are needed
to determine any confounding variables which may explain why
no significant improvement was noted with increased frequency
for right hemisphere stroke patients and to help establish an ideal
frequency of therapy based on the lesioned hemisphere, to achieve
the greatest functional independence following a stroke.
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