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ABSTRACT

Question: What is the risk for loss of functional independence in individuals who
suffered a stroke and healthy older adults? What physical performance measures
indicate the greatest loss of functional independence for both groups? Design:
Prospective, observational study. Participants: Fourteen individuals who suffered a
stroke and 14 age-matched healthy controls. Outcome measures: Six performance
measures (chair stand, arm curl, chair sit and reach, back scratch, 6-minute walk/2-
minute march-in-place and 8-foot up and go) that comprise the Senior Fitness Test
(SFT). Results: Individuals who suffered a stroke showed reduced lower body
flexibility (CI [1.2 - 9.1]; p < 0.05) and took longer to perform the timed up and go task
than healthy controls (CI [.18 - 11.5]; p < 0.05). Upper and lower body strength,
endurance and upper body flexibility were similar between groups. However, 91% of
individuals with a stroke and 71% of the healthy controls were at risk for functional
loss on at least 4 / 6 SFT items. Conclusions: To delay the progressive loss of
independence and eventual placement in residential care or assisted living facilities,
both groups would benefit from understanding the physical attributes that place them
at risk for functional loss. Thus, we propose the use of the Senior Fitness Test to
identify physical attributes that place individuals at risk for loss of independence that,
in turn, will help them to develop task-specific fitness goals.
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INTRODUCTION

Approximately 800,000 people in the United States experience a stroke and nearly 25% of
strokes are recurrent. ! Although participation in physical activity reduces first and
subsequent strokes?, current data suggests that most people are reluctant to engage in regular
exercise programs even though most understand it is good for their health. 34 Less than 25%
of stroke survivors participate in physical activity and self-reports regarding sedentary
behaviors has raised concerns at state and national levels ! and worldwide. >¢ As a
consequence, sedentary behavior is a well-known contributor to declines in functional
performance specifically as it relates to activities of daily living tasks which are needed for
ones’ independence.

Increased dependency in Activities of Daily Living (ADLs) is one of the primary reasons
individuals seek alternative housing at assisted living residential facilities, and eventually to
nursing homes. 78 Specific ADL performance and survey-based measures are valuable when
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assessing ones’ level of ADL care but they are not adequate for identifying the physical
attributes which underlie functional limitations that contribute to disability and loss of
functional independence. Alternatively, physical performance measures, such as grip strength
and walking speed, are good predictors of disability and assess an individual’s risk for loss of
functional independence. °

Similar to findings in older individuals 19, fatigue in a person with a stroke contributes to
difficulty performing ADL tasks. 1. 12 [n this study, the Senior Fitness Test (SFT) was
administered to people who had a stroke and their age matched healthy counterparts to
determine level of functional fitness and risk for loss of functional independence. The Senior
Fitness Test (SFT) quantifies physical attributes related functional fitness which refers to the
ability to perform normal everyday activities safely and independently without undue fatigue.
10 The SFT includes clinical measures that have high reliability and validity in stroke
populations making it well suited to test functional fitness in individuals who suffered a stroke.
The research questions are the following: 1) What is the risk for loss of functional
independence in individuals who suffered a stroke and healthy older adults? 2) What physical
performance measures indicate the greatest loss of functional independence in both groups?

METHOD
Design
A prospective, observational study was the study design used to determine differences in
physical performance measures for individuals who suffered a stroke and healthy adults. Data
from both groups was collected by the principal investigator. This study was carried out in
accordance with the recommendations of Wayne State University Human Investigation
Committee with written informed consent from all participants.

Participants

Individuals who suffered a stroke and healthy controls participated in this study (see details,
Table 1A. & B). All individuals responded to flyers posted in the community. Phone interviews
were conducted to screen individuals to ensure they were between the ages of 60 — 90 years,
able to walk continuously for at least 6 minutes at a comfortable pace and for those who had a
stroke, to report having had their first ever stroke more than 6 months ago. 13- 14 If they agreed
to participate and met the inclusion criteria, they were scheduled for an appointment in the
laboratory within 2 weeks of the initial phone interview. Upon arrival to the testing laboratory
participants were further screened to determine if they met the inclusion criteria for cognitive
and motor abilities. Participants were required to obtain a Mini Mental State Exam (MMSE)
score of 24 /30 or greater to screen for cognitive abilities and a total Fugl Meyer motor score of
68/100 or higher: 44 for upper extremity!> and 24 for lower extremity® to screen for motor
abilities. Participants were excluded if they did not meet the inclusion criteria and/or if they
reported a new cardiovascular event such as chest pain, dizziness, exertional angina,
musculoskeletal difficulties or other physical difficulties since the time of their initial phone
screening. Following the screening process, individuals who met all the inclusion criteria were
administered the SFT items in the standardized manner. All testing took place at the Movement
Analysis and Sciences Performance Laboratory at Wayne State University.

Table 1. A. Demographics corresponding the stroke and healthy control groups for M/F, age
and MMSE scores (mean * SD). Age and MMSE scores were similar between groups (p > 0.05).
B. The side, time since stroke (mean + SD) and number of strokes (mean + SD) and UE and LE
FM (mean * SD) scores for the stroke group.
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A. Participants Individuals with a Healthy controls
Stroke n=14 n=14
Gender, M/F 2/12 14
Age, (Mean * SD) 73.43 £6.22 72.93 £5.58
MMSE, (Mean + SD) 27.78+1.72 27.78 +1.85

MMSE - Mini Mental State Exam; UE Upper Extremity; LE Lower Extremity;
FM -Fugl Meyer

B. Individuals with a Stroke
Side of stroke R/L 6/8
Time since stroke, mths (mean * SD) 86.25 £ 56.5
Number of strokes, (mean * SD) 1.28 .61
Fugl Meyer, (Mean * SD), UE 61.07 £5.17
Fugl Meyer, (Mean * SD), LE 2943 £2.12

Table 2. Senior Fitness Test items. The physical attribute tested and the outcome measure for
each item. Each participant completed the test item using standardized protocol. The six
minute walk test and 2 minute step test are both used to test endurance.

Test item Physical attribute Outcome measure

Chair stand lower body strength No. of full stands completed in 30s. Arms
crossed at wrists, held against the chest

Arm curl upper body strength No. biceps curls completed in 30 s. women
51b weight; men 8lb weight

6-minute walk test endurance The total distance walked in 6 min is
recorded.

2-minute step test endurance No. full steps completed in 2 min is recorded;
knee must be lifted to mid-thigh height

Chair sit-and-reach test | lower body flexibility With participant seated on the edge of a chair

with a preferred leg extended forward and
the other leg bent and resting on the floor,
they are asked to overlap their hands with
arms outstretched and lean forward towards
or past their toes. The furthest distance
reached in two trials was recorded. A plus
score indicated they reached past the toes; a
negative value indicated the reach was short
of reaching the toes.

Back Scratch upper body flexibility With participant standing, they are asked to
place their preferred hand over the same
shoulder with fingers extended and place the
other hand behind the back with fingers
extended. Then participants were asked to
reach the middle of their back with both
hands as far as possible. The closest distance
reached of two trials was recorded.

8-foot get up and go dynamic agility and balance | With participant seated in the middle of a
chair with their hands on their thighs, they
are asked to get up from the chair and walk 8
feet around a cone and return to the start
position. They are asked to return to a seated
position and complete the task as safely and
quickly as possible. Participants were given
two trials, and the best time was recorded.

Copyright © Society for Science and Education, United Kingdom 475




Adamo, D. E., & Jones, A. (2019). Functional Fitness In Older Healthy Individuals And Those Who Suffered A Stroke: A Prospective Observational
Study. Advances in Social Sciences Research Journal, 6(7) 473-482.

Clinical assessment/ outcome measures

The SFT was administered to the participants to quantify physical attributes related functional
fitness. (See Table 2) The SFT is considered a functional fitness test as opposed to a health-
related fitness test because its purpose is to assess the physical characteristics needed for
functional mobility in older adults. 19 The SFT has been shown to be a valid and reliable
measure in older 17 and clinical'® populations. The SFT has established normative standards
and, for some test items, criterion-referenced standards which allow the individual to compare
their performance with a larger age, gender matched population. When interpreting test
scores, higher scores mean better performance for all test items except the 8- foot-up and go
test for which a lower score indicates better performance. The SFT provides continuous scale
measures on all test items which minimizes the potential for ceiling and floor effects. The SFT
has five-year age group percentile norms for independent-living men and women aged 60-94
years. Criterion - referenced (CR) standards were also developed for upper and lower body
strength, endurance (2 min step test and 6 MWT) and agility/dynamic ability (TUG). 1° CR
fitness standards were developed from a subset of fitness scores obtained by 2,140
participants from the original sample of 7, 183 older adults who were tested in the
development of normative standards?® and who met the age-adjusted criteria for having
moderate functional ability as defined by the Composite Physical Function (CPF) scale. 20

Statistical Analysis

Estimates of effect size based on Cohen’s d were calculated using t-tests and corresponding
standard deviations from published data investigating some components of functional fitness
in stroke populations. Effect sizes for 2-independent samples ranged from 0.63-0.75 with 10-
18 participants per group. Descriptive statistics were used to report demographics of the
tested groups. Mean (SD) and confidence intervals were reported for clinical data. One-way
ANOVA between subjects (control, stroke) was conducted to determine group differences in
SFT performance measures. A p value <0.05 was considered statistically significant.

RESULTS

For SFT items, individuals who suffered a stroke completed fewer chair stands, arm curls and
showed less upper body flexibility than healthy controls; however statistically significant
differences were not found ( p > 0.05). All individuals who suffered a stroke and 83% controls
fell below the threshold value for number of chair stands (13.5) indicating a potential risk of
loss of functional independence. 1% 20 For arm curls, 85% of stroke and 75 % of controls
performed below the threshold (15.5) indicating a potential risk of loss of functional
independence. 1% 20 The arm selected by the stroke group was the less impaired. For the 8-foot
up-and-go test, the time taken to complete the task was longer for the stroke compared to the
healthy control (p < 0.05). Ninety-three percent participants in the stroke group and 65% of
the healthy controls performed above the threshold (5.8s) indicating a potential risk of loss of
functional independence. For lower extremity flexibility, the distance reached was less for the
stroke compared to the healthy control (p < 0.05). Fifty-five percent of individuals with stroke
and 14 % of healthy controls showed a reach distance that was below normal range of - 3in.
Criterion standards for upper and lower body flexibility are not available to assess risk for loss
of functional independence. (See Table 3 for details). For the 6 MWT, where walking longer
distances indicates better performance, individuals who suffered a stroke walked a mean * SD
distance of 279+ 111 yds. Sixty-four percent of individuals who suffered a stroke were below
the SFT CR threshold 350 yds. 2and 50 % were below the normative value 422 yds.?! The
healthy older adults did not complete the 6MWT.
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Table 3. Mean * SD for Senior Fitness Test item for Healthy Controls and Individuals with a
Stroke showing group differences from independent t tests and reporting CI and p values.

SFT item Healthy Individuals Level of significance
(mean = SD) Control with a Stroke
No. Chair stand 9.8+3.1 81+2.6 t(28)=1.1,p>0.05,CI [-.74-4.1]
No. Arm Curl 13.6+2.3 125+55 t (28)=1.441,p>0.05,CI [-2.4 - 4.3].
(used of preferred arm)
Upper body flexibility (in) -3.6+5.0 -3.0+8.2 t(28)=-1.0,p>0.05,CI[-5.9 - 4.9]
Lower body flexibility (in) 1.35+4.1 -3.8+4.9 t(28) = 2.392, p<0.05*% CI [1.2 -9.1]
8-foot up-and-go test (s) 6.6+1.3 12.4+£10.2 t(28) =-2.12; p<0.05 CI [.18 - 11.5]
DISCUSSION

Upper and lower body strength, endurance and upper body flexibility were similar between
groups. However, 91% of individuals with a stroke and 71% of the healthy controls were at
risk for functional loss on at least 4 / 6 SFT items. Findings here, highlight the significant
contribution of individual’s physical measures to performance on ADL tasks. Over time, older
individuals and older individuals who suffered a stroke may require more assistance as their
ability to perform ADLs declines which may lead to placement in a nursing home. Progression
of functional loss has been reported in assisted living facilities compared to independent
community dwellers where slower walking speeds have been associated with increased risk of
adverse outcomes. 22 23,24

Slower walking speeds have served as an independent predictor for change in health status,
decline in function, falls, nursing home placement and prolonged disability. Pellicer et al., 2017
et al found that walking distance was associated with higher scores on a self-report ADL
survey, served as a measure of exercise tolerance, and correlated was with aerobic capacity
and muscle strength. 2> About 50% of stroke survivors are affected by hemiparesis which
impacts their ability to walk. 26 Walking velocity may be half the normal speed and require 2-
3x more energy for individuals with a stroke that, in turn, significantly affects their level of
activity. Walking speed less than 0.6m/second is a strong predictor of decline in physical
function and increased difficulty in ADLs. 27

Further, reduced ability to rise from a chair as seen in the current study and others 28 29 has
significant implications for functional independence as it is associated with ones’ ability to
walk, transfer and perform other mobility skills. The ability to rise from a chair at least once is
considered as a measure of transfer ability whereas the ability to rise from a chair repeatedly is
a measure of lower limb strength. 3% Chair rise ability is a sub-component of the TUG which is a
measure of dynamic balance and agility. Specifically, lower limb extensor power of the affected
and unaffected limb was associated with better performance of the TUG, higher function and
found to be independent of the severity of any residual asymmetry in lower limb strength.3!
Findings here support the notion that the TUG is a complex functional activity and together
with its sub-components associated with chair rise ability (lower limb strength) help to
identify the extent of limitations in ADL performance. Further, 68.2% of the variance in
performance of ADLs was identified by 4 domains of physical function to include mobility / fall
risk = 26.5%; coordination = 15%; fitness = 14.7% and flexibility = 12 % .26

Although most ADL recovery occurs by 3months post stroke, residual deficits may remain for
the rest of the person’s life and impact their ability to progress to a level of independence. A
study 32 found that some ADL tasks are easier to perform by others and the rate of recovery
varies significantly for each task in a stroke population. For example, feeding and grooming
was the least difficulty to perform while bathing and stair climbing were the most difficult to
perform. Bathing and stair climbing require many of the physical performance measures tested
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in the present study. Decreased lower limb strength, chair rise ability and dynamic agility
compromise the ability to safely perform many ADL tasks and increase the risk for falls. For
individuals who suffered a stroke, studies have focused on changes in ADLs or changes in
physical performances. In this study, using SFT measures as an indicator of potential risk
associated with loss functional abilities addresses some of the gaps in understanding the
relationship between physical attributes and self-management of ADLs in both a stroke
population and healthy adults.

To delay the progression of a loss of independence and placement in residential care or
assisted living facilities, both groups would benefit from understanding the physical attributes
that place them at risk for functional loss. Thus, we propose the use of the Senior Fitness Test
to identify physical attributes that place individuals at risk for loss of independence that, in
turn, will help them to develop task-specific fitness goals. Individuals who suffered a stroke
when compared to healthy age matched controls showed limitations lower body flexibility and
dynamic balance and agility.

There is currently a lack of clinical guidelines to identify the contribution of specific physical
deficits to functional fitness or the ability to perform functional tasks. 1920 Continued
participation in physical activity helps to maintain gains obtained during therapy and
promotes functional independence. Although the purpose of the present study was to compare
SFT measures between groups, we found that individuals in both groups scored below
normative and CR data for select tasks despite one group performing better than another.
Further, an individual may perform within normative values for one task and not another
which highlights the importance of referring to performance based task-specific threshold
standards rather than a single global marker such as walking speed to understand the
relationship between ADL function and physical attributes.

The current study had limitations. First, this was a cross-sectional study and the sample size
was too small to generalize across older individuals and individuals who suffered a stroke
whose demographics, cognitive status and FM scores differed from the tested population.
Secondly, there were presence of outliers, but they are often found in clinical studies. Future
studies are needed to assess the use of SFT in a clinical setting as a tool for clinicians to use in
formulating a discharge plan of care unique to each individuals’ physical attributes. A follow up
study to assess the integration of information learned from feedback of SFT and its effect on
changes in levels of physical activity, functional performance and perception of health is also
needed.
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Fig. 1 Number of chair stands: All individuals who suffered a stroke and 83% of healthy
controls fell below the CR threshold represented by the horizontal line (13.5) completed chair
stands) indicating risk for loss of functional independence
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Fig 2 Number of arm curls: 75% of the stroke group and 85% of the control group performed
below the CR threshold represented by the horizontal line (15.5 completed arm curls)
indicating risk for loss of functional independence.
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Fig 3 Sit and reach mean * SD (in): 55% of participants in the stroke group and 14% of the
healthy control group performed below normal range (-3.0).
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Fig 4 Back Scratch mean # SD (in.): Distance between fingers when reaching to the middle of
the upper back was less for the stroke (-3.1 + 8.3) compared to healthy control group (-3.3 *
4.9).
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Fig 5 8ft Up and Go: mean * SD time (s): 93% of stroke group and 65% of the control group
performed below the threshold represented by the horizontal line (5.8 s) indicating risk for
loss of functional independence
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