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ABSTRACT
Introduction: Parkinson’s Disease is a progressive neurodegenerative disorder that
predominantly affects motor planning and motor function. Symptoms associated with this
disease include bradykinesia, rigidity, tremor, and postural instability. These symptoms
are often accompanied by gait disturbances including decreased step length, arm swing,
and gait velocity, as well as diminished trunk rotation and postural instability all which
make functional mobility increasingly difficult. Conventional walking has been shown to
be an effective physical activity to maintain mobility and improve function and overall
fitness. Specifically, walking speed has been identified as a crucial predictor for fall risk
which is why clinicians have identified walking speed as the sixth vital sign. Pole
walking has gained popularity over the years and may provide additional benefits when
compared to conventional walking. These benefits include improved stride and step
length, faster gait velocity and cadence, improved posture, flexibility, and strength, as
well as improved cardiovascular responses following exercise.
Purpose: The purpose of this case series is to determine the effects of the use of walking
poles in physical functioning, stability, balance, and posture in individuals with mild to
moderate Parkinson’s Disease.
Methods: Four individuals (3 males, 1 female) with mild to moderate Parkinson’s
Disease (Hoehn and Yarn Stages 1-3) participated and completed pre- and post-
assessments and surveys. The assessments consisted of gait analysis through the use of

the GAITRite, postural analysis, strength, flexibility, and a dynamic balance assessment.
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All participants were provided and fit with walking poles, and were provided general instructions
on walking technique. All subjects participated in a six week walking program two days per
week for 45 minutes sessions including warm-up, pole walking, and cool-down.

Results: Data analysis consisted of improved percent change of pre-assessment and post-
assessment examinatiorlls including posture, gait parameters, flexibility, and functional outcome
measures. Overall, positive changes were evident in gait parameters such as gait velocity,
cadence, step length, stride length, and stride width in all participants. Additional changes were
evident in the DGI, 5xSTS, and flexibility. Subjectively, positive changes were noted among the
PDQ-39, UPDRS-III, and perception of improved posture, and positive social engagement in all
participants.

Conclusion: Based on the evidence provided from this case series, it can be concluded that the
use of walking poles with individuals with Parkinson’s Disease may be an effective intervention
for maintenance of strength, range of motion, coordination, and multiple gait parameters. Pole
walking is appropriate for improvement of these factors as well as enhanced quality of life for
individuals with Parkinson’s Disease, and allows for active participation and an optimistic
approach to exercise. Due to the progressive nature of Parkinson’s Disease, further research may
be required with longer duration training, and larger study populations to verify whether or not
walking poles may be iﬁcluded within conventional rehabilitation programs recommended for

individuals with Parkinson’s Disease.
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CHAPTER I
INTRODUCTION

Parkinson’s Disease (PD) is a chronic and progressive neurodegenerative disorder
that predominantly affects dopamine-producing neurons in the brain. This is
characterized by motor symptoms such as bradykinesia, rigidity, tremor, and postural
instability, which are frequently associated with non-motor disturbances, which strongly
affects physical, psychological, and social functions of patients.! These symptoms are
often accompanied by gait disturbances such as shuffling steps, low walking speed, small
stride length, reduced arm swing, rigidity in trunk movements, propulsion, and
retropulsion,” making simple daily tasks and overall functional mobility increasingly
difficult. Cugusi et al,? states that the optimal management of Parkinson’s Disease
requires a combination of pharmacologic and nonpharmacologic interventions such as
physical activity. Tailored exercises for these individuals have shown to go well beyond
the known benefits on cardiovascular, pulmonary, and musculoskeletal systems, and
could optimize the motor abilities of Parkinson’s Disease patients through delaying other
disease complications such as dementia, depression, apathy and worsening quality of
life.!

Many health care professionals have concluded that it is critical to observe
walking speed as a functional vital sign or “sixth vital sign,” when working with older
adults. Walking speed is a valid, reliable, and sensitive measure appropriate for assessing

and monitoring functional status and overall health in a wide range of populations and



diseases.* In addition, walking speed has been shown to be predictive of a range of
outcomes including falls, hospitalizations, frailty, functional dependence, cognitive
decline, cardiovascular-related events and mortality.* According to Parker et al,® gait
disorder is the first complaint in individuals with Parkinson’s Disease, and these
individuals are at a greater risk for falls due to gait variability connected with the disease.
This proves walking and balance training to be desired, and effective interventions for
these specific individuals. Pole walking or also known as Nordic walking, is a safe form
of physical activity for individuals with Parkinson’s Disease, and offers further benefit as
compared to conventional or normal unassisted walking when employed with the correct
technique.®” Additional benefits include: increased heart rate and oxygen consumption
without an increase in perceived exertion and fatigue; greater activation of cbre, upper
and lower extremity musculature, enhanced energy expenditure and aerobic effects;
improved dynamic balance and stability; reduced load on articular surfaces; and
promotion of asymmetric body movements.®”

Nordic walking technique originated in Finland in the late 1900’s in order to
improve the health of sedentary populations. Since then, Nordic walking has gained
international interest and has become a popular form of exercising and a leisure activity
for a variety of populations.® In the United States, pole walking has termed the name
“Exerstriding,” exercising all the body’s major muscles while striding.® In the
Exerstriding technique, with the leading foot moving forward, the opposite arm will
extend with the pole and will plant the pole when the arm is at the handshake position.
The individual will then push into the pole while completing the step, similar to a pump

handle.’ In contrast with Nordic walking, individuals are asked to walk in an upright and



neutral position, with the poles held close to the body. When the leading foot is moving
forward, the opposite arm swings forward with the pole in hand. The pole strikes the
ground level with the heel of the leading foot. The poles remain pointing diagonally
backward and the pole is pushed as far back as possible.!? The key difference between
these two techniques relays back to where the poles are planted. The Exerstriding method
works by keeping the poles out in front of the body providing extra balance and stability,
where the Nordic walking method keeps the poles at a diagonal more similar to a nordic
skiing motion. According to Bumgardner,’ the muscle engagement is similar in both pole
walking methods as the triceps, pectorals, abdominals, latissimus dorsi, and erector
spinae muscles are all engaged providing full body activation.” Additionally, the
reciprocal motion of the arms and legs work to promote trunk rotation, which is
something often lacking in individuals with Parkinson’s Disease as rigidity of the trunk is
a common characteristic of the disease.

While pole walking has gained popularity due to the proposed health benefits in
all ages, research relating to the benefits of pole walking in individuals with Parkinson’s
Disease is limited. The purpose of this case series is to determine the effects of the use of
walking poles in physical functioning, stability, balance, and posture in individuals with
mild to moderate Parkinson’s Disease. Specific aspects being identified and observed in
this study included gait, posture, balance, flexibility, strength, and cardiovascular effects.
It has been hypothesized that the use of walking poles in individuals with Parkinson’s
Disease can improve the efficiency of gait and balance, provide postural benefits, and
impact cardiovascular response to exercise. Effects on physical functioning will be

studied following a six-week program utilizing the Exerstrider technique to determine the



appropriateness of pole walking as a safe and effective exercise modality for individuals

with mild to moderate Parkinson’s Disease.



CHAPTER II
METHODOLOGY

This research received by the University of North Dakota approval through the
International Review Board (IRB-201905-303) (Appendix A). Each participant was given
a copy of and signed a consent form which included consent to videos and/or obtain
photos (Appendix B).

Participants

Four participants (3 males, 1 female) were recruited through word of mouth and
the local community health club to complete the study. The participants ranged in age
from 63-66 years (m = 64.75), and the total number of years since initial Parkinson’s
diagnosis ranged from 1.5-17 years (m = 6.625). All participants met the inclusion
criteria of: mild to moderate Parkinson’s Disease, over the age of 18 years old,
community ambulator, no health concerns that might impact their ability to perform pole
walking, and no changes in Parkinson’s Disease medication prior to participating in the
walking pole study. Exclusion criteria restricted participation of individuals younger than
18 years of age, use of an assistive device, if they are not communityj ambulators, if they
have any other neurological conditions or cognitive impairments that would impact
participation in training and testing, or if there are cardiovascular diseases or concerns
present of any health issues that would inhibit the use of walking poles or participating in

a walking program.



Procedure
Following the consent process, the participants completed a pre-participation
survey, and assessment consisting of a collection of tests designed to assess gait and
balance, height and weight, strength, flexibility, vitals, and posture. All participants then
completed a six-week, 2x/week, pole walking program. At the conclusion of the study
reassessments of all tests and measures were performed and a post-participation survey
was administered. Three out of four participants completed the pre- and post-intervention
surveys and tests at the same time of day in order to optimize comparability of the results
and ensure the timing of medication consumption did not influence the results.
Exerstrider® (Exerstrider, Madison, WI) walking poles with a “button lock” for
stability were used in this study.!! Each participant was fitted with walking poles before
their initial assessment as per the Exerstrider manual by having each individual stand
with normal posture, tips of poles to the sides of the body planted at the heel, and elbows
bent to a 90-degree-angle, forearms parallel to the floor. After fitting, the participants
were instructed in proper exerstriding technique using a reciprocal gait pattern at a
comfortable pace. All participants used a boot-style tip (Figure 1), designed to provide a
cushion from the forces applied through the poles, to provide traction, and assist in the
push off.
Measutres

Pre-Participation Survey

Following the participants completion of the consent form, they were given a pre-
participation survey which consisted of demographic information including age, gender,

employment status, activity level/involvement, and a list of current medications



living, emotional well-being, stigma, social support, cognition, communication, and
bodily discomfort. Minimal detectable change (MDC) varies across each of the eight
dimensions and are 12.24 points for mobility, 16.72 points for activities of daily living,
14.22 for emotional well-being, 21.21 for stigma, 24.50 for social support, 22.12 for
cognition, 21.04 for communication, and 24.48 for bodily discomfort.!? The sum score of
raw data ranges from 0 to 156 points, with high scores indicating lower health-related
quality of life.

Unified Parkinson’s Disease Rating Scale

Participants were asked to fill out Part IlI, Motor. Examination, of the Unified
Parkinson’s Rating Disease Scale, both before and after completion of this study
(Appendix F). This questionnaire addresses various concerns with motor functioning that
are associated with Parkinson’s Disease. At this time a MDC has not been established for
the Unified Parkinson’s Disease Rating Scale. The motor component includes fourteen
questions including questions about gait, hand movements, posture, and rigidity. The sum
score of raw data ranges from 0-56 points for the UPDRS-III, with higher scores
indicating greater disability.'?

Vitals

Vital signs which included oxygen saturation, blood pressure, and heart rate were
taken at the beginning and upon completion of both the pre- and post-assessments.
Oxygen saturation was taken using a Nellcor™ automated pulse oximeter. Blood pressure
was completed by a researcher manually using an adult sized blood pressure cuff, and
stethoscope. Heart rate was taken manually by a researcher for 60 seconds using the right

sided radial pulse. Throughout the six-week walking program, oxygen saturation and



heart rate were taken both before and after the thirty-minute walk using the Nellcor™
automated pulse oximeter. In addition, RPE was subjectively recorded following each
walking session. Any abnormal readings were reported to the participant.

Height and Weight

Height, in centimeters, was measured both with and without walking poles. First,
participants were barefoot on a stadiometer and were instructed to stand normally and
height was measured by the researcher. Next, the participant remained barefoot on the
stadiometer and the researcher handed the participant walking poles. The participant was
instructed to stand normally with the walking poles in hand, and height was measured
once again by the same researcher. Weight was measured in pounds using a physician
beam scale. The participant was barefoot, and any extra articles of clothing were removed
during the measurement of weight.

Five Times Sit to Stand Test (5xSTS)

The 5xSTS is a reliable and valid measure that assesses lower extremity strength.
It begins with the participant seated in a folding chair with a height of 16 inches with
their arms folded across their chest. On “Go” the participant is instructed to stand up and
sit back down five times as quickly as possible.'* Researchers demonstrated the test to the
participants prior to completion so they would have a better understanding of the
instructions. The objective of this test is to complete 5xSTS repetitions as quickly as
possible, while the researcher uses a stopwatch to time record the total time it takes to
complete the test. The researcher begins timing on “Go,” and stops timing when the

participants buttocks touch the chair after the fifth repetition. According to Duncan et al,



an individual with Parkinson’s Disease that takes greater than sixteen seconds to
complete this test would be indicated as a fall risk.'®

Chair Sit-and-Reach Test

The Chair Sit and Reach Test is used to assess hamstring flexibility.'* The
participant starts by sitting on the edge of a chair with one leg positioned in a 90-degree
bend at the knee and the other extended forward with the knee straight. The participant
then brings both arms in front with hands overlapping and middle fingers aligned. Then,
they are instructed to reach forward toward the tip of their toes with their middle finger
while keeping the knee straight. The distance between the middle finger and toes is
measured in centimeters. A negative score was score was recorded if the participant
cannot reach the toes and a positive score is given if passed toes. This test is performed
bilaterally.

Back Scratch Test

The purpose of this test is to measure general shoulder flexibility.'* In standing,
the participant reach overhead and then down the back as far as possible with the palm
toward the back. Then with the other arm, reach behind the back with palm side up. The
distance was then measured between middle fingers and was recorded in centimeters.
When fingers overlapped, a positive score was recorded. When fingers did not touch, a
negative score was recorded. This test is performed bilaterally.

Standing Posture

During the pre- and post-assessments, photos were obtained to assess posture.
Photos were taken of resting standing posture with and without walking poles. Three

views were obtained including anterior, posterior, and right lateral view as seen in

10



(Appendix C). Additional questions were asked including report of health concerns or

recent injury, prior use of walking poles, and participation in regular physical activity.

Figure 1. Walking Poles and Boot Tips

Post-Participation Survey

Following the completion of the study, a post-participation was filled out.
Information collected included: general enjoyment of walking poles, perception of
improvement of posture and walking, any changes in medication, and any changes in
activity levels (Appendix D).

Parkinson’s Disease Questionnaire - 39

Participants were asked to fill out the Parkinson’s Disease Questionnaire - 39
(PDQ-39), both before and after completion of this study (Appendix E). The PDQ-39 is a
reliable questionnaire with excellent validity.!? This questionnaire assesses Parkinson’s
disease specific-health related quality over the past month, and the impact of Parkinson’s
Disease on difficulty pertaining to specific dimensions of function and well-being. The

eight different dimensions assessed in this questionnaire are mobility, activities of daily
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example Figure 2 and Figure 3. Each participant was asked to stand about 6-8 inches
away from the grid for each picture and were told to “stand comfortably.” When taking
pictures with the walking poles, participants were asked to remain in their current
position while a researcher handed them their walking poles so differences in posture
could accurately be assessed. The photos were taken from a distance of 100 inches which
was measured for consistency regardless of individuals height. Posture of each participant
was analyzed using two independent reviewers and any disputes were settled by a third
independent viewer.

Dynamic Gait Index

In order to assess balance in individuals with Parkinson’s Disease, each
participant completed the Dynamic Gait Index (DGI) during the pre- and post-
assessments. The DGI is a reliable and valid measure that assesses an individual’s ability
to modify balance while walking in the presence of external demands.'® Some of the
tasks measured with this assessment include steady state walking, walking with changing
speeds, walking with head turns both vertically and horizontally, walking while stepping
over and around objects, pivoting while walking, and stair climbing. Video was obtained
of each participant while they completed the DGI to allow researchers the opportunity to
accurately score this assessment. Minimal detectable change (MDC) for individuals with
Parkinson’s Disease completing the DGI is 2.9 points.'®

GAITRite

To allow researchers to assess changes in the participants gait, a GAITRite system

was used. This allows detection of gait abnormalities and changes between trials and

time. It is an instrumented walkway that detects spatial and temporal parameters of one’s
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gait.!” By using the GAITRite, assessment of function gait is viable as well as assessment
of one’s gait with the use of an assistive device, such as walking poles. According to
Uden and Besser,'® the GAITRite has been proven to be reliable assessment of gait.'®
Each participant was given three trials walking at a normal pace and then three trials of
walking with the walking poles. The trials were both repeated at the post-assessment
screening.
Activity Log

At the start of the study, each participant was given a weekly activity log to
complete throughout the duration of the study. This log consisted of frequency, duration,
and type of activity that each participant participated in outside of the walks twice a week
(Appendix G). This allowed researchers to assess the amount of weekly activity each
participant participated in as well as if there were any significant changes in activity level
throughout the study.

Intervention

Participants were encouraged to attend group exercise sessions consisting of
warm-up, pole walking, and cool-down, twice per week. If unable to do so, participants
rescheduled a separate time to complete the session at a time of their convenience. Prior
to beginning the session, heart rate and oxygen consumption were recorded with a pulse
oximeter. Warm up activities (Appendix H) performed included rhythmic knee bends,
heel-toe rocking, mini squats with a power up, marching in place, diagonal reaching with
knee bend, trunk rotation pivot with poles, shoulder rolls and neck stretching. Subjects
then walked with poles at a self-paced speed with the researchers for 30 minutes.

Participants were assisted with their pole walking technique through both verbal and

13



manual cuing. Researchers recorded the distance walked at each session. After each
session, heart rate and oxygen consumption were recorded for a second time, along with
rate of perceived exertion (RPE) using a 1-10 scale (Appendix I). A cool-down program
(Appendix H) included standing trunk rotation, seated hamstring stretch, overhead triceps
stretch, and a cross body arm stretch. Each stretch was held for a minimum of 30
seconds. In addition, participants were given an activity log to record all activities, pole
walking or otherwise, which was completed on a weekly basis.
Data Analysis

Frequencies were calculated for subject demographics. Three trials were
completed for all GAITRite data and measurements and the average of the three trials
was utilized. Percent change was used to identify differences between times of

measurement (Timel, Time 2) for the GAITRite data and all other measures.
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CHAPTER III
RESULTS

The participants completed all components of this study including pre-
participation and post-participation survey, questionnaires, functional assessments, and
activity logs. Demographic information for each participant is given on Table 1 below.
Each walking session was completed outside on a paved walking trail é.nd was self-paced
with the participants each session. Immediately after completing 30 minutes of walking,
heart rate and oxygen saturation were recorded for each participant. The post
participation evaluation and assessment were completed the following day after
completion of the study. The overall compliance of this case series was excellent at
87.5%.

Pre-Participation Survey

The pre-participation survey included employment status, any health concerns,
the use of an assistive device, previous walking pole use, fall history and activity level.
The results of the pre-participation survey are listed below in Table 2. Two of the
participants experienced a fall within the last year and three participants noted having
difficulty with walking, and only one participant (participant 2), had prior experience
using walking poles.

Table 3 depicts the values obtained for all tests and measures completed at both
the pre- and post-assessments for each participant. Percent change was completed to

identify differences between times of measurement for all data and measures.
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Table 1. Participant Demographics

Participant 1 2 3 4
Age,y 66 65 65 63
Gender Female Male Male Male

Employment Retired Retired Retired Retired
Status
Duration of PD, y 17 1.5 4
Medication Y/N Y Y Y N
Deep Brain Yes No No No
Stimulator
Hoehn and Yahr 3 2 2 1
Stage
Sessions attended 7/12 11/12 12/12 12/12
# of Falls in Last 1 2 0 0
Year
Activity Level Moderately Lightly Moderately | Very Active
Active Active Active
Table 2. Pre-Participation Survey Results (n=4)
Survey Questions Yes No
Employed 0 4
Do you currently have difficulty walking? 3 1
Do you use a cane or walker to get around? 0 4
Have you fallen in the last year? 2 2
Do you have any health concerns or recent injuries 0 4
that may impair your participation in a walking
pole program?
Have you ever used walking poles prior to this 1 3
study?
Do you participate in regular physical activity? 4 0

16
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Table 3. Individual Outcomes for Participation

Participant 1 Participant 2 Participant 3 Participant 4
Measure
Pre Post Change (%) Pre Post Change (%) Pre Post Change (%) Pre Post Change (%)
Weight (Ibs) 123 1205 35 188 188 0 (0) 153 155 2.0 (1.31) 218 213 5.0 (2.29)
w/ Poles 1475 1472 03 (-0.2) 1666 | 166.4 0.2(0.12) 180 179.9 -0.1 (-0.06) 1765 | 177.6 1.1 (0.62)
Height (cm)
w/o Poles 147 146 1.0 (-0.68) 166.5 | 1664 0.1 (0.06) 1795 | 1799 0.4 (0.22) 1762 | 1776 1.4 (0.79)
Chair Sit and Reach R -15 -13 2.0 (-13.33) 0 0 0 (0) 20 -10 -10.0 (-50) 0 7 7(12.5)
Test (cm) L 95 9 0.5 (-5.26) 0 0 00 -15 -8 7.0 (-46.67) 0 5 5(16.6)
Back Scratch RoverL -11 -8 3.0 (2727) 20 -13 7.0 (:35) -40 -36 4.0 (-10) 32 28 4.0 (-12.5)
Flexibility Test (cm) | [ gyerR 22 -17 5.0 (-22.73) 30 -18 12.0 (-40) 37 40 3.0 8.11) 43 38 5.0 (-11.62)
5x Sit-to-Stand (sec) | 6.93 6.84 0.09 (-1.3) 757 6.87 0.7 (-9.25) 1082 | 9.63 -1.19 (-11) 1065 | 9.15 -1.50 (-14.1)
DGI 2024 | 2124 1 (N/A) 23024 | 24024 1 (N/A) 20124 | 23/24 3% (N/A) 22124 | 24/24 2 (N/A)
PDQ-39 25/156 | 19/156 -6 (N/A) 66/156 | 56/156 -10 (N/A) 47/156 | 26/156 21 (N/A) 21/156 | 13/156 -8 (N/A)
UPDRS-1II 5/56 6/56 1@QV/A) 19/56 | 10/56 9 (N/A) 12/56 | 3/56 9 (N/A) 9/56 9/56 0 (N/A)
w/ Poles 0.71 0.92 02 (28.17)* 1.15 1.32 0.17 (14.78) 1.12 1.16 0.04 (3.57) 137 145 0.08 (5.84)
Gait Velocity (nv/s)
wlo Poles 1 0.9 0.1 (-10) 122 1.37 0.15(123) 132 155 -0.23 (17.42)* 1.37 151 0.14 (10.22)
w/ Poles 79.1 88.3 9.2 (11.63) 1027 | 1065 3837 93 88.4 4.6 (-4.95) 103.7 | 110.1 6.4 (6.72)
Cadence (steps/min)
wioPoles | 1098 | 107.9 -1.9 (-1.73) 106 109.4 3.4 (321) 108.8 | 1152 6.4 (5.88) 107.4 114 6.6 (6.15)
w | R | 505 58.2 7.7 (15.25) 66.6 74.6 8.0 (12.01) 724 81.5 9.1 (12.57) 76.2 77.3 1.1 (1.44)
Poles | | 57.8 65.7 7.9 (13.67) 67.8 74.8 7.0 (10.32) 72.6 77.1 4.5(6.2) 82.0 81.1 0.9(¢-1.1)
Step Length (cm)
wio | R | 458 46.8 1(2.18) 68.5 76.0 7.5 (10.95) 73.5 82.9 9.4 (12.8) 74.3 77.6 33 (4.44)
Poles | | 53.5 54.1 0.6 (1.12) 69.3 74.3 5.0 (7.22) 72.5 78.6 6.1 (8.41) 78.9 82.1 3241
w | R 109 125.1 1610477 | 1340 | 1507 167 (1246) | 1448 | 1592 14.4 (9.94) 158.1 | 1584 0.3 (0.19)
Poles | | | 108.1 1222 14.1(13.04) | 1360 | 1493 13.3 (9.78) 144.6 | 1584 13.8 (9.54) 1587 | 1584 0.3 (-0.19)
Stride Length (cm)
wo | B[ 991 100.7 1.6 (1.61) 1384 | 1506 12.2 (8.82) 1464 | 1622 15.8 (10.79) 153.1 | 1594 63 (4.11)
Poles | | | 997 100.9 12(12) 1372 | 1499 12.7 (9.26) 1455 | 1615 16.0 (11) 153.8 | 159.7 59 (3.84)
w | R 7.6 13.5 5.9 (77.63) 83 75 0.8 (-9.64) 10.1 8.5 -1.6 (-15.84) 13.4 10.0 3.4 (2537)
Poles | | 6.7 14.8 8.1(120.9) 8.3 73 -1.0 (-12.05) 10.1 9.0 -1.1 (-10.89) 129 115 1.4 (-10.85)
Stride Width (cm)
wo | R 8 9.4 14 (17.5) 85 8.9 0.4 (4.71) 7.0 71 0.1 (1.43) 11.8 10.8 -1.0 (-8.47)
Poles | | 79 9.7 1.8 22.78) 8.5 94 0.8 (9.30) 59 73 1.4 (23.73) 12.0 11.3 -0.7 (-5.83)

*Significant change




Post-Participation Survey
All participants in this study also completed a post-participation survey. In this
survey, participants were asked to rate whether or not they felt the use of walking poles
improved their balance and posture. In addition, participants reported whether or not they
began any new activities during the study, and if they would continue to use walking '
poles following this study. The results of this survey can be identified in Table 4.

Table 4. Post-Participation Survey Results (n=4)

Survey Questions Yes No
Do you feel that walking poles improved your balance? 3 1
Do you feel that walking poles improved your posture? 4 0
Would you continue to use walking poles outside of this study? 2 2
Have you started any new activities since the start of the study? 1 3

PD Specific Disability and Quality of Life

Participants in this case series showed consistency or decreases in scores on the
Motor subscale of the UPDRS over time (Fig. 4A). At this time a MDC has not been
established for the UPDRS-III, although two participants subjectively indicated a
decrease of 9 points on this assessment indicating decreased disease impairment.

All participants had consistent decreases in scores on the PDQ-39 over time (Fig.
4B). This decrease in score indicates a higher self-perceived quality of life for individuals
with Parkinson’s Disease. However, the participant with a greater Hoehn and Yahr stage
displayed a smaller change in this score, whereas participants at an earlier Hoehn and

Yahr stage showed greater changes.
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Strength and Balance

All participants demonstrated a decreased time in the 5xSTS assessing lower
extremity strength (Fig. 4C). For individuals with Parkinson’s Disease, time to complete
this test that is 16 seconds or greater indicates a high fall risk. This was not evident in any
of the participants prior or at the end of coinpleting this study. The participant with a
greater Hoehn and Yahr stage showed less of a change in time to complete this test
compared to participants at an earlier Hoehn and Yahr stage.

All participants showed an improvement in score on the DGI at 6-weeks as
compared to their baseline score (Fig. 4D). Participant 3 exceeded the MDC of'a 2.9-
point increase at 6 weeks which was recorded to be statistically significant. Participants
demonstrated greater ease in various categories of this assessment including gait with
horizontal and vertical head turns, gait and pivot turn, stepping over obstacles, and steps.

Flexibility

All participants displayed a general trend in an improvement of their upper
extremity flexibility through the Back Scratch Test. The mean for the Back Scratch Test
at the post-assessment was -24.75 centimeters. These improvements remained to be
below average for their gender and age group (Appendix J). Each participant also
completed the Chair Sit and Reach Test in order to assess lower extremity flexibility.
Participant 1 and 3 values were below average while participants 2 and 4 were within the
average range. All participants either improved in their lower extremity flexibility or
remained the same. The mean value for hamstring flexibility was -3.5 centimeters when
evaluating the post-assessment. See Appendix K for normal ranges for the Chair Sit and

Reach Test. These deviations from age related normal values is likely to be expected with
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individuals with Parkinson’s Disease as rigidity is commonly seen with this disease
limiting the amount of flexibility available.
Posture

Out of the four participants, no changes were noted except in one participant in
which reviewers noted that posture appeared to slightly worsen at the post-assessment.
All participants subjectively reported in their post-assessment survey that they felt they
had an overall improvement of their posture following the six-week period.

GAITRite Analysis

Upon comparison of pre- and post-assessment of gait changes were noted in the
majority of areas. All participants recorded improved cadence without poles as compared
to the beginning of this study, and three out of the four participants recorded improved
cadence with poles. In addition, while these changes were not ruled statistically
significant, general improvements were made among all participants in both step length
and stride length. Furthermore, three out of the four participants showed a decrease in
their stride width with the addition of walking poles indicating decreased base of support
during ambulation. All participants improved in velocity both with and without walking
poles, and when walking without walking poles, participant 3’s increase in velocity was
of significance (0.18 m/s). Table 3 illustrates the GAITRite data while reporting
respected percent change from pre- and post-assessment testing as well as significant and
non-significant values.

Vital Signs
Vital signs which included oxygen saturation, blood pressure, and heart rate were

recorded at both the pre- and post-assessments. All vital signs remained similar in their
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pre-and post-assessment. The change was not significant, and this can be attributed to the
continuous levels of activities and the fact that significant change was not noted for
exercise levels between any of the participants.
Activity Logs

On the pre-pafticipation survey, each participant noted their activity level as seen
in the patient demographic information, Table 2 above. Two participants rated their pre-
participation activity levels as moderately active, one reported lightly active, and the last
participant reported being very active. Each participant reported the same level of activity
at their post-participation assessment. Throughout the use of the self-reported activity
logs, researchers were able to see outside activity level as all participants were involved
in various Parkinson’s Disease exercise programs at the local fitness facility. Each
participant was involved in routine activity and no significant changes were reported
between the start and completion of the study. Participant 4 was significantly more active

than the rest reported 90+ minutes of activity every day.
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CHAPTER IV
DISCUSSION

The purpose of this study was to determine the effects of the use of walking poles
in physical functioning, stability, balance, and posture in individuals with mild to
moderate Parkinson’s Disease. Specific aspects under investigation included: range of
motion, gait, posture, strength, and cardiovascular endurance. Parkinson’s Disease is a
progressive neurodegenerative disorder, the goal of treatment is to delay disease
progression and maintain function and quality of life as best as possible. While the
majority of changes in this present study were not found to be statistically significant,
improvements were still seen throughout this training program. These improvements
were evident in the PDQ-39 (Fig. 4B), 5xSTS (Fig. 4C), DGI (Fig. 4D), and GAITRite
analysis (gait velocity, cadence, step length, stride length and stride width). These
positive changes may be indicative of the whole-body approach with the use of walking
poles which incorporates dynamic balance activity, trunk rotation, and functional range
of motion throughout the upper and lower extremities. In addition, outdoor training
focused on initiation and multidirectional movement while ambulating on uneven terrain.
Initiation of the activities included in this whole-body training program promoted overall
maintenance as well as positive changes in the participants of this case series.

All participants reported not having participated in a recent walking program in
general prior to this study, and only one participant had prior experience with the use of

walking poles. Interestingly, participants with mild to moderate Parkinson’s Disease.
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demonstrated greater ease initiating use with the walking poles than the participant with
moderate to severe Parkinson’s Disease. This difference may have been due to the
decreased ability to demonstrate coordinated movement in the participant with greater
severity of the disease due to its progressive nature. This observation supports research
suggesting that disease severity affects training capacity.'

In addition, although participants had busy daily schedules, they all demonstrated
compliance and finished this study. They were interested in the research behind the use of
walking poles and how they can be of benefit, especially to those with Parkinson’s
Disease. This appeared to serve as a great motivator as Parkinson’s is a progressive
disease, and all participants wanted to remain as active and functional as they possibly
can. As evident on the PDQ-39, participants perceived positive changes in areas of
mobility, activities of daily living, social, and communication. Participant three perceived
the greatest change in regard to mobility with a change of 8 points in this category.
Overall, these positive changes signify that the participants had an improved quality of
life by participating in this study. Participants were eager to partake in this study and
mentioned how much they enjoyed attending training sessions and getting together to
socialize with one another.

This case series was able to demonstrate that pole walking training was feasible
for all participants regardless of the level of Parkinson’s Disease severity. All four
participants were able to tolerate 30 minutes of pole walking two days per week for a
total of six weeks. The participants were also able to partake in other aspects of the
training program such as warm-up and cool-down activities accompanied by cach

session, as well as social interaction and conversation between one another during the
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pole walking activity. This demonstrates that participants were able to utilize dual task
training through engaging with one another throughout each session.

As shown above in the results, flexibility was overall improved within the
participants of this study. This may be due to the increased amplitude required with both
upper and lower extremity movements while ambulating with walking poles, as well as
the stretching completed as a part of the warm-up and cool-down at each session
(Appendix H). However, the results were greatly decreased when compared to age
related normal values (Appendices J and K).

Study Comparisons

In this present study, all subjects increased their DGI score, with one participant
showing clinical significance in their improvement. Musiat et al® concluded that Nordic
walking improved gait patterns in individuals with Parkinson’s Disease. These
researchers implemented therapy classes in which Nordic walking activities were
completed for one and a half hours, once a week, for six months. In addition to Nordic
walking, these researchers also included breathing, coordination, flexing, and resistive
exercises. This study differs from the current study in that the current study completed
Exerstriding training twice per week for 6 weeks and did not include any other additional
exercises along with the pole walking. Both studies completed a warm-up and cool-down
before and after training at each session. While these studies differ in their methods, they
yielded similar results as both the current study and Musiat et al® concluded that Nordic
walking works to improve gait and functional mobility through clinically significant
improvements in score in the Dynamic Gait Index (DGI) as the MDC for this measure is

2.9 points.
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In this present study, all participants showed improvements with score on either
the Parkinson’s Disease Questionnaire-39 (PDQ-39), or the Unified Parkinson’s Disease
Rating Scale Part III (UPDRS-III). Baatile et al** completed a study to determine if an
eight-week supervised Exerstriding exercise program for individuals with Parkinson’s
Disease would undérgo significant improvements in cognitive skills, activities of daily
living, motor function, and quality of life. The PDQ-39 and UPDRS were used to
measure functional independence and quality of life. This study consisted of supervised
PoleStriding three days per week for eight weeks, with around 40-minute sessions, where
the present study completed supervised pole walking twice a week, for 30-minute

sessions. The results from Baatile et al?°

yielded statistically significant improvements in
both the PDQ-39 and UPDRS. While not statistically significant, all participants within
the present study showed an improved score in at least one of these measures which are
evident in Figures 3A and 3D. Similarly, this indicates that pole walking has the ability to
improve perceived functional independence and quality of life in individuals with
Parkinson’s Disease.

Increased step length and gait velocity are consistent findings within current
literature regarding the use of walking poles. A study by van Eijkeren et al*! where
individuals with Parkinson’s Disease completed a six-week Nordic walking exercise
program. The observed increased gait velocity through completion of the 10-meter walk
test which yielded statistically significant results was measured through a reduction in
time to complete this test following the training program.?! The present study measured

gait velocity with the use of the GAITRite both before and after the six-week training

program. Within the present study, one participant showed a statistically significant
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increase in their walking speed without the use of poles. The remainder of the present
study participants also showed an increase in speed either with or without the use of
walking poles although these results were not found to be statistically significant.
Significant improvements with step length in individuals with Parkinson’s Disease who
complete Nordic walking has been noted across many studies as noted in Bombieri et
al.?? The present study recognizes improvements in step length among all four
participants either with the use of walking poles, or without walking poles.

Post-participation surveys indicated that two out of four subjects reported they
enjoyed using the walking poles noting that they would continue to use them. Participants
also indicated that they perceived improved health, fitness, and balance during and after
practice with the walking poles. Fritschi et al** addressed the factors related to walking
pole participation and concluded that this activity aided in the perception of heightened
health benefits. Additionally, the use of walking poles presumably provided an increased
sense of stability, therefore, decreasing the fear of falling. For these reasons, pole walking
has been deemed as an appropriate alternative to conventional walking and health
promotion programs geared towards older adults and individuals with Parkinson’s
Disease.

Limitations

Limitations of this study include small sample size (n=4), no control group, male
dominant sample, and all participants were already involved in regular physical activity
at the local fitness center. Due to the nature of Parkinson’s Disease and the increased risk

for falling, maintaining a small sample size was beneficial. However, in order to further
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investigate the effectiveness of the improvement in function with walking poles for
Parkinson’s Disease clients, a larger more diverse sample should be identified.

The small sample size limited the ability to create a control group. Absence of this
group disallowed comparison of traditional walking or other interventions to pole
walking. Participants had a Parkinson’s diagnosis ranging from Level I-III on the Hoehn
and Yahr Scale and were all regular participants in a Parkinson’s Disease program at the
local fitness center. Due to this, all participants reported their physical activity prior to the
study was lightly active to very active. All levels of activities remained the same
throughout the study allowing reported results to be directly related to the pole walking
intervention. Additional studies should consider a larger study group with increased
female inclusion to address gender differences and fitness benefits.

Due to previous engagements and commitments, two participants were unable to
meet at every session. If participants were unable to attend a session for any reason,
make-up session times were attempted at the participants convenience. Lastly, an
additional limitation noted was the absence of external cuing. This includes verbal cues
with mention to increase push back through the poles into the ground during walking,
incorporating both arms at increased volume and amplitude for increased trunk rotation,
and external speed cuing.

Recommendations

The small sample size included in this pilot study helped achieve 87.5%
compliance. Group instruction and walking sessions fostered a sense of community for
the subjects and may have boosted individual motivation to keep attending sessions and

increase physical activity. Two out of four participants indicated on their post-
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participation survey that they would willingly continue walking pole activities following
the completion of the study as a way to increase physical activity through a unique
activity that improves their coordination and posture.

Due to the limitation of this small pilot study, it would be worthwhile for other
studies to evaluate the maintenance of improvements over time, a longer duration of the
study, and 6-months to a year following intervention. Involving a larger group with more
diverse activities levels and duration of disease would provide a better insight to
individual differences and fitness benefits. As stated previously, the study was performed
with three men and one woman, so additional efforts to recruit female subjects may allow
for identification of gender differences and further hypothesize fitness benefits for that
particular group as a whole. Implementation of a control group that does not use walking
poles would provide evidence that supports the outcomes of training with walking poles
with Parkinson’s Disease specific participants. Another way to accurately measure the
effects of pole walking would be to limit structured activities outside of the program to
identify effects specifically from the walking poles.

Another recommendation of this study would be to attempt Nordic Walking rather
than the Exerstriding, which was performed in this study. This may show increased
improvements as the intensity is increased with this technique. Nordic walking shows a
greater propulsion as poles are used to push forward whereas exerstriding has the poles
extended in front of the individual for balance. Nordic walking may allow the individual
to get increased muscle activation as well as trunk rotation.

Additional recommendations for this program would be to increase early external

and tactile cueing during the course of the study including amplitude of movements of
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speed to increase the challenge to drive increased neuroplasticity. While completing the
pole walking, researchers allowed the participants to carry the pace, and the group
preferred to walk together rather than individually. Although distance and speed
increased throughout the study, it might be beneficial to pace the individuals to increase
velocity on an individual basis at an increased intensity. It is also recommended that the
walking pole study be increased in length as Parkinson’s Disease is a progressive disease
and changes may take longer to be apparent. Due to the progressive nature of the disease,
participants may demonstrate maintenance rather than statistically significant

improvements in measures.
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CHAPTER V
CONCLUSION

Based on the evidence collected throughout this study, it can be concluded that in
individuals with Parkinson’s Disease level 1-3 on the Hoehn and Yahr Scale, pole
walking two times per week can improve balance, strength, endurance, and posture.
Although there were not many statistically significant findings noted, there were overall
general improvements found in gait parameters such as the DGI, gait velocity, cadence,
stride width, step, and stride length. All participants noted self-reported improvements in
posture following the study. This study helped to display the positive health benefits for
individuals with a neurological condition, Parkinson’s Disease. While overall
improvements are more difficult to see with a progressive disease, this study helped
demonstrate the overall maintenance of these individuals which suggests that the use of
walking poles is a viable physical therapy intervention for individuals with Parkinson’s
Disease. In addition, the versatility of walking pole’s use and appropriateness for all ages,
genders, diagnoses, and fitness levels allow for this practice to be incorporated into
physical therapy intervention for a wide variety of individuals.

Pole walking was found to be a beneficial exercise for individuals in our study as
it not only allowed participants the opportunity to engage in additional exercise beyond
their previous activities, it also allowed them to integrate into a social environment with
individuals with similar disease processes. This allowed for participants to feel motivated

and enjoy the pole walking which in turn can improve overall quality of life for these
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individuals. When used for physical therapy intervention, a positive mindset and view
regarding walking poles can increase individuals® overall compliance and quality of life

for diagnoses such as Parkinson’s Disease.
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The researchers will recruit from the local Grand Forks community and/or local health
clubs (YMCA). Recruitment will be eompleted during Spring 2019, pending IRB approwval,
umil a sufficient number of participants are recruited. Principle investigator will b
recruiting through word of mouth,

b} Dremeribe your subject selection procedures and erlteria, paying specinl atntion o the mtionole fivr including
subjects from any of the citegorics listed in the “Subject Classification”™ section above,

Individuals with mild to moderate Parkinson's Discase (Hoehn and Yahr stages [-111) who
are over the age of 18 and are community ambulalors. A pre-pacticipation survey will be
used to identify any health concens or injuries thait may impair the individuals ability 1o
participate in the walking pole program. Individuals must be able 1o pass a health pre-
sereen of vilal signs (bloed pressure, hean rate, 02 sats), Any abnormal readings would
exclude the individual from participating in the study until physician approval is obtained,
Constant medications relating to Parkinson's Disease must be established four weeks prior
to imitiation of study, Individuals must cognitively agree to participate in the sindy and have
the ability to be compliant for the 6 week training program.

£) Describe your exclusiongry criteria and provide a rationale for excluding subject categorics.
Individuals that ure younger than 18 years of ape, use of an assistive device, if they are nol
community ambulators, if they have any other neurological conditions or cognitive
impairments that would impact padicipation in training and testing, or if there are
cardiovascular diseases or concerns present or any health issues that would inhibit the use

k)
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of walking poles or participating in a walking program (as identified in pre-participation
survey).

) Deseribe the estimated number of subjects thad will participate ool the mtionide fer using that oomber of
subjects.
This will be a pilot study/case serics. The goal is to have at [east 2-6 subjects per training
session, This will allow one-on-one instruction and supervision with the walking program.
Training sessions may be repeated at another time to collect progressive data.

¢) Specify the potential for valid results. If you have used a power analysis (o determine the number of subjects,
describe your methad.
N/A this is pilot study.

1. Description of Methodabogy,

ap Desgribe the procedures used to obiain informed consent.
Participants will be asked if they would like to participate in the study. If they are interested
they will receive a written informed consent to review, Questions will be addressed and
then signatures will be obiained, Each participant will receive a copy of informed consent.
b) Describe where the rescarch will be conducted. Document the resources and facilities to be used (o ciarry out
the proposed research, Plense note staffing, funding, and space available 10 conduct this research
Pre- and Post- testing and survey’s will he performed at UNDEHMS Physical Therapy
Department, If weather is cooperative training may be performed outside. If weather is
poor, walking will be performed inside at UNDSMHS.

¢} Indicate who will carry outl the rescarch procedures.
University of North Dakota faculty, Meridee Danks DPT and two University of North
Daketa Physical Therapy graduate students assnslmg her. Henee Mabey PT, DPT, UND-
PT faculty, will be the statistician.

d) Briefly describe the procedunes and techniques to be used and the amount of time that is required by the
subjects o complete them.
Participants will be asked io do a short survey/questionnaire to determine demographics,
health status and activity levels. Pre-screening of vital signs (blood pressure, heart rate, 02
sats) will be performed prior to initial assessment., Pre-test and post-test will be completed
(1 session each of approximately 45 minutes) with the following commonly used physical
therapy assessments:

I GiAITRile {an instumented 16" walkway), to analyze gail parameters such as walking speed,
step length, cadence, ete. The participant will be asked to walk over the electronic carpeted
walkway at a comfortable speed with and without poles, three times each, Average of three
trials will be recorded. Video will be taken during each of these trials to analyze
posture/gait. Hudl app may be used to help measure angles during gait analysis. Gait
Abnormality Rating Scale {GARS) or GARS-modified will be used as a guide for the gant
analysis (see attached). The 10 Meter Walk Test {10 MWT) will be used as a back up il
GAITRite is not available. Time to complete ~ 5 minutes,

2. Height will be measured with Stadiometer both with and without walking poles. This will be
used to measure if there is posture change with use of walking poles. Time o complete — 2
minules,
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3. Five Times 5it to Stand Test - participant is asked to stand up and sit back down five times as
fast as they can. Time it takes to complete this will be recorded. Testing balance and lower
body strength, Functional moility test. Total time to complete ~1 minute,

4. Back Strateh Test- participant asked to reach one hand over the shoulder and other up the
middle of their back. the number of inches between middle fingers is measured. Testing
upper body flexibility. Time to complete ~ 2 minutes.

5, Chair Sit-and-Regch Test- participant is asked to reach had to tip of toe while silting on a
chair, measurement taken from tip of fingers 1o tip of toe, Testing hamstring tightness.
Total time to complete ~5 minutes. (sce attached)

. Posture standing will be recorded by use of the TPad, photographsfvideo will be taken from
front and side views with a posture prid in the background. Time to complete ~2 minules,

7. Participants will complete a weekly activity log during training program to monitor any
changes in activity.

8. Dynamic Gait Index- assess individual's ability to modify balance while walking in the
presence of external demands, DGI is a commonly used test in physical therapy for balance
ond gait in people with Parkinson's Disease, Video will be taken during this assessment to
analyze posture/gait. Total time to complete ~10 minutes

9. PDQ-39 Quality of Life survey specific to indivuduals with Parkinson's Disease (see
altached), Tolal time 1o complete ~ 10 minules.

10, Unified Parkinson's Disease Rating Scale (UPDRS) very commonly used outcome measure
lor Parkinson's Disease.

Walking Pole Training Protocol - participants will meel as a group 2x/week for 6 weeks, At first
session, walking poles will be properly fitted to cach participant and instruction given on
proper use of walking poles. Each training session will include 5-10 minutes of warmup
stretching activities, 30 minutes ol pole walking, and 5-10 minutes cool down/stretching
period, Total class time should take ~45 minutes. Heart rate, oxygen saturation and rate of
perceived exertion (RPE) will be monitored at each training session. Participants will be
allowed to choose hishers comiortable walking pace during training sessions. Each
training session, distance walked and timed walk will be measured. Walking poles will be
prowided by researcher. 17 participant is unable to attend class they will be asked o perform
30 minutes of pole walking on hisfher own,

¢} Describe awdiofvisual procedures ased proper disposal of tapes.

We will use an 1Pad to record panicipants during gait and posture analysis (arm swing,
step length, trunk rotation, etc.). Consent form will indieate whether or not participant will
allow videotaping to be completed. Videotapes will be downloaded to a secure computer
and subjects will give permission for the downleading and keeping of videos for future
analysis, Hudl app may be used to help measure angles during gait analysis.

f} Dheserite the qualifications of the individeals conducting all procedures used b the sty
Meridee Danks has been a practicing physcial therapist for 34 years and has a specially
certification in Neurological Physical Therapy. UND PT graduate students will be
supervised and trained appropriately.

L
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g} Describe compensation procedures (payment or class credit for the subjects, oic.).
Participants will be pul in a drawing to receive a pair of walking poles following
completion of research. A single pair of walking poles will be given out.

Auachments Necessary: Copies of all instruments {such as survey/interview questions, data collection forms
completed by subjects, etc.) must be atisched 1o this proposal.

3. Risk Tdewlifcation.

aj Clearly describe the anticipated risks fo the subject/others including any pliysical, emational, s Onancial
risks that might result from this study.
There is a minimal risk of losing balance or falling during gail assessment and training
sessions. For all mobility assessments, a pait bell and a spotter will be used to ensure
safcty. The subject will be instrucied that they are able 1o quit the activity at any time if
they do not fee] safe, Patients will be trained properly to ensune salety while using walking
poles prior fo iniliation of training program. All training sessions will be supervised by
principal investigator and UND PT graduate students,

b} Indicate whether there will be a way to link subject responses and'or data sheets to consent forms, and if so,
what the justification is for having that link.
There will be an initial link between data sheet and consent form. All data sheets will be
conded and consent forms will be stored seperately. Link will he nsed 1o help with initial
data processing and will destroyed once data analysis is completed.

¢} Provide n descriplion of the dala monitoring plan for all researeh that imvelves grester than mimimul risk.
NA

dy If the PIwall be the lead-investigator for a multi-center study, or @0 the PUs organizativn will be the kel site
in 8 matlti-center shidy, inchede information abo the management of information obained in mule-sice
research that might be relevant to the protection of research participants, such as unanticipated problems
involving risks 1o participants or others, interim results, o prdocol modifications.

NIA

4. Subjeet Prolection.

a) Describe precawtions you will take b minimize poential risks (o the subjeats (e.g., sterile conditions,
informing subjects that some individuals may have strang emational reactions 1o the procedures, debriefing,
el ).

We will ensure a safe environment with limited distractions, adequate space, and a clear
walking path minimizing obstacles, Subjects will be informed that they are able o stop any
activity they do not feel safe performing. All walking activity will be dircctly supervised by
research personnel. Group will remain smaller for one-on-one instruction and supervision,

b)) Describe procedures you will implement (o protect confidentiality and privacy of participants (such as coding
subject data, removing identifying information, reporting data in aggregate form, not vielaling a paricipanis
space, ool ntruding where one is not welcome or trested, not observing or reconding what people cxpeet not
1o e pulblic, ete,), IF purticipants who are likely te be vulnerable fo cosrcion and umbiee infloemce are 1o be
included in the research, define provisions to protect the privacy and interests of these participants and
additional safeguards implemented to protect the rights and welfare of these participants,

All data will be coded and identifying information will be removed once all data is gathered.
Any reporting will be in aggregate form. On the consent form the participant will identify
whether or not they give permission to photographed or video recorded.
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¢} Indicate that the subject will be provided with a copy of the consent form and how this will he done.
Each subject will be provided with a copy of consent from prior to participation.

d)  Describe the protocel regarding record retention. Please indicate that research data from this study and eonseni
forms will both be retained in sepasate ocked bocations for 3 minimum of three years Tolbowing the
completion of the study.

Describe; 1) the storage location of the resenrch data {separmie from consent forms and subject personal data)
27 who will have aocess to the data
3 how the data will he desroyed
4} the storage Jocation of consent forms and personal data {separate from rescarch data)
5) how the consent forms will be destroyed

1} The research data will be stored separately from the consent form and other personal data

2) Only researchers and people who aduit IRB procedures will have access to the data.

3) The data will be kept a minimum of three years and will be shredded once data analysis is
completed,

4) Consent forms and data will be stored in separate filed in a locked ofTice (E341 in
UNDSMHS) of the researcher.

5) Consent forms will be kept a minimum of three years and will be shredded once data analysis
is completed.

¢} Describe procedures fo deal with adverse reactions (referrals 1o helping agencies, procedures for dealing with
lraumi, eic. ).
Suggestions to contact a physician will be made if subjects have any concerns arise.

£y Include an explanation of medical rreatment available if injury or adverse reaction occurs and responsibility for
costs involved,
Subject will be referred for medical treatment if required for any injury that may occur
during assessment. The responsibility of cost related 1o any treatment will be the
responsibility of the subject.

1l H s of the 5
Clearly describe the benefits to the subject and 1o sacicty resulting from this sty (such as leaming expericnces,
services received, eic ), Please note: extra credit and'or payment are not benedits and should be listed in the
Frotoce! Description section under Methodology.

Subjcets will be able 1o have their strenpth, posture, and gait assessed at no cost. They will
also be able to experiment with walking poles. They will be able to determine if there is any
benefit of using walking poles to improve their gait and posture. The research will provide
benefit fo the general socicty by secing the effectiveness of walking poles on posture and pait in
individuals with Parkinson's Discasc.

LY, Cvpsent Form
Clearly describe the consent process below and he sure ta inchide the following information in your description
(Mote: Simply stiting “see attached consent form” is not sufficient. The items listed below must be addressed on this
foem, )

Iy The person who will eondoet the congent interviaw

2} The person who will provide consent or permission

3} Any waiting peried belween informing the prospective participant and ohtaining consent

4} Seeps wken o minim e the possibility of cocrcion or undue mfluence

3} The language {(English, French, German, cte.) o be used by tose oblaining consen

6) The language (English, Freneh, German, cic, ) understood by the prospective participant or the legally

authorized representative
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T The mformation io e communicated (o the prospective participant or the begally authorized
represcidative
1) Meridee Danks will supervise the informed conscnt interview.
2) The individual that is volumeering for the study will provide consent to participate.
1) Panticipants will be given the consent form to read and will be allowed to ask any questions
prior to obtaining conscnt,
43 Prospective subjects will be told rescarch is voluntary and if they do panticipate, that they will
be able to stop at any time without penalty.
5) English language will be used in obtaining consent.
6} English speaking prospective participants will be recruited.
7) The consent form will indicate the assessments (o be performed and the amount of time 1o
perform them and who will be performing the assessmenis,

A copy of the consent form must be attached to this proposal.

Mecessary atlachmenis:

& Sigoed Stwlent Consent to Relense of Fducational Record Foem (below) (studenis only);
B Investigior Letter of Assurance of Compliance (below) (all rescarchers)

B Coitsen Tonum, o Winver or Aleration of Informed Conseit Requisesnents

B4 ey Personne! st

[ Surveys, inerview questions, assessments, ete. {if opplicable);

[ primted weh sereens (ifsurvey s ovey the Intemet); and

[ Advemiscments (Aver, social media postings, email'letiers, eic.).

V. Signatures:
Principal Investigatar:

I certify that the information provided on this form is accurate and that this research will be conducied in
accordance wilh the stalemenls provided sbove, | understand that il | wani o make changes o the research
protocol afier 1RE approval, | mast submit a protocol amendment fo the IRB for review prior to
implemeniing any changes.

I will fully comply and assume vesponsibility for the enforcement of com plinner with il applicable federal
regulptions spd Universily policies for the protection of the rights of buman subjects engaged in research. 1
undersiand the fatlure to do 20 may result in the suspension or termination of propesed research and possible
reporiing 1q_!kdml Agencics.

~ r,

-~ '

= K)fi’ e o5 M// 9

{ Principal Investigaor) Drate:

Research Advisor;

As the advisor for this research, 1 undersiand thai [ am responsible for the ethical conduct of this research as
described in the profecol, | will fully comply and assume responsibility for ihe enforcement of compliaoce with all
npplicable federal regulations and University policies for the protection of the rights of human subjects cogaged in
research. 1 understand the filure to do so may resull in the suspension or lermination of proposed research and
possible reporting to federal agencies,
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Wiay 15, 2017

T Wt % Mlay Concerm

The Grand Forks YWCK offers physical activity programs to promote wellness for people with
Parkineon’s disease, such as Rock Steady Bowing and PIWRI Exerclas. We always welcome the
UMD Physical Therapy Department faculty and students to assist as volunteers vith such
PraErarIming.

Ve welcome the UND Fhysical Therapy Department in recrolting partidpants who attend qur
Parkinson classes Tor thelr study, “Effects of Pole Walking on Adulis with Parkineon’s Dlsease
following & Weeks of Training.” This study Is led by UND Phyeical Therapy faculty member,
Marides Danks, OPT,

Thiz YRACA fully supparts the efforts of the UMD Physleal Thersgy Faculty and will assist as
neaded in encouraghng participation in this stwdy,

Simcarchy,

T

Aclarm Sari
Healthy Living Director
THILA

215 M 75 Strest

Grand Forks, MO 58203
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GAIT ASSESSMENT RATING SCALE (GARS)

A General Calegories
1. Wariability - a measure of inconsistency and arrhythmicity in steps and anm moverments

0= Fluid and predictably paced limb movements,

1 = Docasional interruptions (changes in velocity) approximately < 25% of the tmae.
2 = Linpredictability of rhythm of movement > 25% of the time.

3 = Random timing of limb movements,

2. Guardedness — hesitancy, slowness, diminished propulsion and lack of commitment stepping
and arm swing.
01 = Gaod forward momentum and kack of apprehension in propulsion.
1 = Center of gravity of head, arms and trunk (HAT) projects only stightly in front of push off, but still
good arm - leg coondination.
2 = HAT held over anterior aspect of foot, and some moderate loss of smooth reciprocation,
3 = HAT held over rear aspect of stance phase foot, and great tentativeness in stepping,

3. Weaving - an irregular line of progressiom,
0 = Straight line of progress on frontal view.
1 = Single deviation from straight line of progression,
2 = Two to three deviations frorm straight line of progression,
3 = Four or more deviations from straight line of progression.

4. Waddling -- & broad based gail characterized by excessive truncal crossing of the midline and
bending.
0 = Marrow base of support and body held nearly vertically over feet,
1 = Slight separation of medial aspects of feet and just perceptible lateral movements of head
trunk,
2 = 3" to 4" separation of feet and abvious bending of trunk o side so that cog of head les well over

Ipsilateral stance foot,

5. Staggering — sudden and unexpected laterally directed partial losses of balance.
0 = Mo losses of balance to side,
1= A single lurch to the side.
2 = Twn lurches o the side,
3 = Three or more lurches to the side.

B, Lower Extremity Categories

1. Percent of time in swing — loss of percentage in the gait cycle constituted by the swing phase.
0 = Approximately 3:2 ratio of stance:swing.
1 = 1:1 or less ratio of stanceswing.
2 = Markedly prolonged stance phase but with some obvious swing time remaining,
3= Barely perceptible portion of cycle spent in swing phase,
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2. Foot Comiaet - the depree o which the heel stribes the proved before the forefont.
0 = Very obwioss angle of mpect of heel on groomd,
1 = Barely visible contact of heel belfore lorefaat.
Z = bnotire foat lands on groored.
3 = Antarior aspect of foog strikes ground before heel,

3. kg B = the degree of ioss of hip B0 seen during & gait opcle.
6 = Qlious angulation of thigh backesrds duering double support (> 10 deg.)
1 = Just barehy visible anpulation of thigh backwands from vertical,
¥ & Thigh in line with verticst projection from grousd,
3 = Thigh amgled forvward fromm wartleal 2t raaulmum posteriar exeurshon.

4, Brvee BOM — the degree of loss of knee BOW seen during the gail opcle,

0 = Enes moves fromm comiglate exlension at heel steiba (and late stanca] to 70 or nearly 90 deg during
SR,

1 = Slight bend In knee seem 2t heel strlke and late stance and maximal feslon ot midewing bs doser 1o 45
dep, than B0 dep.

¢ = Emee flevion ai faie stance more obviows tham ot heal strike, very Hitle clearance seen for toe dusing
suelmg.

3 = Towe appears 1o touch ground during swing, knee flexion appears constam during stance, and knee angle
drig starce, and knee angle during swing appears 45 deg of ess,

L. Trunk, Head and Lpper Extremmiiy Catepnrizs
T, Elvowy Entension -— a reasune af the decrease inelbow range of moilon,
0 large peak o peak excursion of forearm (approximately 20 deg. ), with distinct maaimmal fedon at end of
anterior rajeciony,
1= 3% deg. decrement of exdenzion during reagimal posterior sxoursion of upper axtrermiby.
& = almost ng change in elbow angle.

[

3 = na apparent change looeliow angle Thebd b Beabon.

2. Shewlder Eatension — 2 measure of the decrease in shoulder range of motion,
= clearly spen movement of upper arm anterior [15 degl and pesterior { 20 deg) 1o vertical azis of trunk,
1 = shoulder flexes slightly anterior to vertical ants,
2 = showlder cosmes only to vertical auis ar shightly posterior to during lesion,
3 = shoubder stave well belind verfical axis during entire escursion.

At

. Shoulder Shduction - a measure of pathological increase in shoulder ranpge of mation laterally,
1 = showlfders held almost paraliel fo truak.
i= shoulders hebd & to Whdeg. to side.
2= shoulders held 10 10 30 deg, to side,
3 = shoubders held greater than 20 deg. 1o side,
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4, fwas - Heel stribe Snychrony - the extent voowhich the contralateral moverments of an arm ano bg are out
ol phaze.
0 = pood temporsd conjunciion of amm aod contralatecal leg at apex of shoulder and g excerstons all of the
finte.
1= arm and leg slightly out of phase 25% of the thme.
2= grm angd leg moederately ouy phase 25 - 508 of the tima.
3 = llithe or no temporal cadenos of arm and lep,

. Head Held Forward -- a measure of the paihological fonwand projection of tha head relative ta the trunk.
& = gardebe vestically sligned with shoulder tin.
1 = earlobe sertical projeciion falls 1° anterior s shoulder Up.
£ = eavlobe vertical projecitan falls 27 anterior to showlder tp
3 = earlobe verticsl projectian falls 3° anterior @ shoulder g

&, Shoulders Held Elevated - the degree to which the scapular girdle is held higher than nomal,
0 = tip of shoulder facramion] markedly bedow bevel of chis | 1 - 2"}
= fip of shoulder slightly bebingd lavel of chin,
& = ip of shoulder @t el of 2hin.
3 = vip of shoulder above level of chin.

7. Upper Trank Floaged Foreracd — 2 measure of kyphatic invalverment of the trunk,
03 = wery pentle thoracs comexity, cervical spine flat, or almaost fat.
1= emerging cendoal curve, more distant tharacle comvesity.
3 = anderior concavity 8t mid chest level apparent.
&= gierior concavity 2t rld chest level very ohvious,

=B = ai risk for falling,
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Balk Abneormaiity Betlng Scals - modifled [GARS-M) - YenSwearingen, of o, 1996

1. Varlability-a measwre of inconststency and arhythmilcity of stepping andfor arm moverments
b = fueic and prediciably paced limb movements
1 = secastonal ibarraptiong (changes in spead) appronimabaly 25% of the tame
2 = pnprediciabilivg of rhythm approzimately 35%-75% of the time
3 = papchomn tirning of Hmb movements
. Guardedness-hasistaney, slowness, diminished propulsian, and lack of commiliment in steppdng and amm swing
0 = posd Vorgard rmomentum and lack of epprehension in proplsion
1 = cener of gravity of head, arms, and trunk (HAT) projects only sBphtly in front of pushoff, bt sl good
arr-lep coprdination
2 = HAT held pwer anterior sspact of fool and some moderats Inss of smeoth reciprocation
4 = AT held cver rear aspect of stance phase food and preat tenlatleness in steppiog
3. Stapgering-sudder and unexgecied laterally direcied pariial lnsses of balance
1 = no losses of halamos o side
1 =2 singhe lurch 1o side
2 = fuery harclues bo side
3 = three or wore herches 1o slde
. Fonl contack-the degres to which heel strikes the graund before tha forefoot
0 = very albwious angle of impact of heel on growng
1 = barely visilble eantact of heed before forefant
¥ w priire Toot lesds fak sn grownd
3 = antarior aspeet of fool strikes ground hefore hesl
5. Higp ROBA-the degres of loss of hip range of motion seen during & galt eyele
= phaiouws sngdation of thigh backeard during dovbls support {1 07)
1 = just bagely visible angulation backward Irom vertical
2 = thigh fm Hoe wdth wertical projection from ground
3 = thigh sngled Toresrd Trom sertical ot mashnoarm postegior eecursion
& Bhoubder eutension-a rogasure of the decresse of shoulder range of motion
0 = Clearly seen mavement of wpper are anteror [1 5% and postesior [207) 1o verlical ayis of trunk
1 = shouldar fleses slightly anterios 1o vertical asls
2 = shoulder comes oy o verticat axis ar slightly postarior to it during Hesfon
A = shoulder stays well behind vertical auis during entlre escursion
7. Arr-heelstrike syneheomne-the eabent to which the contralaberal movemenis of 20 arm and g are ouwt of phase
@ = goad femporal conjunction of amm and contralateral leg at apex of shoulder and hip excursions all of the
tirne
1 » arm and leg shphily out of plase 25% of the time
4 = arm and leg moderately ol of phase 25%-50% of the time

3 = e ar no temporal coherence of arm and leg

"Rensihivity (623306 and specificity (87.21%]) o recusreal fall risk have bean determlned for eormmurdiy-deelling
ptder pen {64=06 years of age], inclading a2 g 8 for geoprrent fall dsk." (Brach, J003]

it

& Wanbwearingen W, Paschal 18, Bonkne P, Yang I, (19241, The Modified Gait Abnormality Rating Scale and
recagnizing recurrent fall vish of commuonity-cwelling, frail alder veterans. Plys Ther, 76:998-1003.

s WanBwearingen S, Paschal Kb, Bonino P, Chen TW. (1998). Sssessing recurrent fall visk of conemeniby-
durebling, frail oldder weterans usiag specific tesis of mobility and the pivsicl perlormance test of Tuncton. §
Gerantol A Bial 524 bed Scb 199853 g5 7=01454.

= Beach 15, YanSwearisgen [, (20021 Physica mpairment and Disability: Relstionship to Perdlormance of
Activities af Dally Living in Communiby-Dhaelling Glder ben, Physieal Therapy 825, 752-F81.

The original GABS is 2 16 iberm meamre [Wollson, 1990)

Waoltaom L, Whigple B Amanman B, Tobin 0L (19980). Sail assessniend in the eldeddy: pait sbmosmality rating scale
arvl it relation to falls. J Gerontol, 45;0952-0419,
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| INFORMED CONSENT DOCUMENT TEMPLATE

IC 701-B 01/21/2019

THE UNIVERSITY of NORTH DAKOTA
INSTRUCTIONS FOR WRITING AN INFORMED CONSENT DOCUMENT

INSTRUCTIONS:
(01 This consent document template is recommended for non-medical studies because it contains all
required elements of consent.
[ The highlighted text throughout this document offers suggestions and guidance. It should be
deleted and replaced with information specific to your study and then un-highlighted. All other
text on the document should remain.

CONSENT DOCUMENT INSTRUCTIONS:

[ Consent documents should be written in the second person (e.g., “You are invited to participate™).
Use of the first person (e.g., “I understand that...”) can be interpreted as suggestive and can
constitute coercive influence over a subject.

[0 The consent form should be written at about an eighth grade reading level. Clearly define
complicated terms and put technical jargon in lay terms.

CONSENT DOCUMENT FORMAT:

[0 To facilitate the IRB review process, the sample format below is recommended for consent forms.

[0 Prepare the entire document in 12 point type, with no blank pages or large blank
spaces/paragraphs.

0O Do not change the margins on the document. They are set to allow room for the IRB approval
stamp.

[1 Multiple page consent documents should contain page numbers and a place for the subject to
initial each page.

CONCISE SUMMARY FOR ANY CONSENT FORM OVER 6 PAGES:
If your consent is more than 6 pages, provide a brief explanation of the project that is concise and
focused, and that will most likely assist a prospective subject to understand the research and choose to
participate. This presentation of information is to be short, and can summarize information explained later
in greater detail. This summary should include:

[0 The purpose and expected duration

[0 Major requirements of the study
[0 The most important risks and/or benefits
00  Other alternatives to participating, if appropriate
(1 Time commitment
ASSISTANCE

[ Ifyou have questions about or need assistance with writing an informed consent please call the
Institutional Review Board office at 701 777-4279 or UND.irb@UND.edu.
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THE UNIVERSITY OF NORTH DAKOTA
CONSENT TO PARTICIPATE IN RESEARCH

Project Title: Effects of Pole Walking on Adults with Parkinson’s Disease
Following 6 Weeks of Training

Principal Investigator: Meridee Danks, DPT

Phone/Email Address: 701-777-3861 / meridee.danks@und. edu

Department: Physical Therapy

What should I know about this research?

Someone will explain this research to you.

Taking part in this research is voluntary. Whether you take part is up to you.
If you don’t take part, it won’t be held against you.

You can take part now and later drop out, and it won’t be held against you
If you don’t understand, ask questions.

Ask all the questions you want before you decide.

N T

How long will I be in this research?
We expect that your taking part in this research will last ~7-8 weeks (pre-/post-testing/6 weeks
training). '

Why is this research being done?

The purpose of this research is to determine the effects of the use of walking poles on physical
functioning, stability, balance, and posture in individuals with mild to moderate Parkinson’s
Disease. Pole walking is a new and simple type of fitness walking using specially designed
poles. Two poles are used while walking, each pole moving with the opposite leg (left pole with
the right leg and right pole with the left leg). The poles help with your balance and exercise your
arms while you walk. Your participation will allow the researchers to evaluate the walking pole
benefits among individuals with Parkinson’s Disease. The aim of this study is to examine the
effects of pole walking on physical functioning in individuals with Parkinson’s Disease after
completing a walking program.

What happens to me if I agree to take part in this research?

If you decide to take part in this research study, demographic/general health information, a
Unified Parkinson’s Disease Rating Scale (UPDRS), and a Parkinson’s Disease Quality of Life
(PDQ) survey will be taken. Following, you will participate in a pre-study assessment, lasting
approximately 45 minutes. Prior to completing this assessment, your blood pressure, heart rate,
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and oxygen saturation will be tested. If any abnormal readings are found, you will be asked to
get your doctors approval to participate in the study. You will then move through a series of 6
stations of commonly used Physical Therapy assessments that evaluate strength, endurance, and
walking - the first being an instrumented walkway (GAITRite) that will record walking measures
(such as footprints, velocity measure, etc); followed by height and weight measurements, Five
Times Sit-to-Stand test, Chair Sit-and Reach Test, Back Scratch Test, and Dynamic Gait Index
(DGI). Vital signs will be re-checked following completion of the tests above. Picture and/or
video recordings via iPads may be used to document your standing and walking posture.

Following the assessment, you will be fitted with a set of walking poles that will be used for the
duration of the pole walking training program. You will receive thorough instruction (~30-60
minutes) regarding use of the walking poles prior to starting this 6 week walking program. The
group walking program will meet 2 times per week for 6 weeks. Each session will include 5-10
minutes of warm-up stretching activities, 30 minutes of pole walking, with rest breaks as needed,
and a 5-10 minute of cool down/stretching period at the end. Total class time is estimated to be
~45 minutes. Walking poles will be provided. Each participant will fill out a weekly activity log
during the 6-week training program. If you are unable to make it to a session you will be asked to
try and complete the training session on your own. Following the 6 weeks of training, a one time
post-training survey and assessment will be completed (~45 minutes). Pictures and videos via
iPads will be taken in this study to analyze your posture and gait. Permission to use these
pictures and videos in a written report or article will be requested prior to use.

Could being in this research hurt me?

The most important risks or discomforts that you may expect from taking part in this research
include losing your balance or falling during gait assessments and training sessions, although the
risk is minimal. Risk will be minimized through proper instruction and assistance during
assessments and training sessions. This study requires you to complete acrobic exercise. Pre-
screening will be completed and vital signs (heart rate, oxygen saturation and rate of perceived
exertion) will be monitored during each session. Only subjects that are community walkers with
Parkinson’s Disease will be allowed to participate. Your participation is voluntary and you will
be able to quit the activity at any time if you do not feel safe.

Will being in this research benefit me?

The most important benefits that you may expect from taking part in this research include that
you will be able to have your strength, posture, and gait assessed at no cost. Also, you will be
able to experiment with walking poles and partake in a 6-week walking program. You will be
able to assess whether or not you personally benefit from the use of walking poles to improve
your posture, gait, and balance.

The research will also provide benefit to the general public by determining the effectiveness of
walking poles on posture and gait in individuals with Parkinson’s Disease during community
ambulation.
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How many people will participate in this research?

Approximately 2-4 individuals with mild to moderate Parkinson’s Disease will take part in
training sessions at one time in this study. Participants need to be over the age of eighteen, are
community ambulators, and have no recent health concerns that might impact their ability to
perform pole walking training. Pre- and post-assessments will be performed at University of
North Dakota Medical School (UNDSMHS). Pole walking training sessions will be performed
outside on community walking paths or sidewalks.

Will it cost me money to take part in this research?

You will not have any costs for being in this research study. You will be required to travel to the
pre- and post-assessment and to each training session held twice per week for 6 weeks. Parking
permits will be provided for lots at UNDSMHS.

In the event that this research activity results in an injury, treatment will be available including
first aid, emergency treatment and follow-up care as needed. Payment for any such treatment is
to be provided by you (you will be billed) or your third-party payer, if any (such as health
insurance, Medicare, etc.) No funds have been set aside to compensate you in the event of injury.
Also, the study staff cannot be responsible if you knowingly and willingly disregard the
directions they give you.

Will I be paid for taking part in this research?
You will not be paid for being in this research study. Your name will be entered into a drawing
for a free pair of walking poles following the group walking program.

Who is funding this research?
The University of North Dakota and the research team are receiving no payments from other
agencies, organizations, or companies to conduct this research study.

What happens to information collected for this research?

The records of this study will be kept private to the extent permitted by the law. Your private
information may be shared with individuals and organizations that conduct or watch over this
research, including:

. The Institutional Review Board (IRB) that reviewed this research

. Researcher graduate student assistants and research statistician.

We may publish the results of this research. However, we will keep your name and other
identifying information confidential. We protect your information from disclosure to others to
the extent required by law. We cannot promise complete secrecy. Any information that is
obtained in this study and that can be identified with you will remain confidential and will be
disclosed only with your permission or as required by law. If we write a report or article about
this study, we will describe the study results in a summarized manner so that you cannot be
identified. Pictures and videos via iPads will be taken in this study to analyze your posture and
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gait. Permission to use these pictures and videos in a written report or article will be requested
prior to use. Recordings will be stored on a password protected computer for a minimum of
three years for data analysis purposes by researchers. Data or specimens collected in this
research might be de-identified and used for future research or distributed to another investigator
for future research without your consent.

We may publish the results of this research. However, we will keep your name and other
identifying information confidential. We protect your information from disclosure to others to
the extent required by law. We cannot promise complete secrecy.

What if I agree to be in the research and then change my mind?

If you decide to leave the study early, we ask that you call the study coordinator. Your
participation is voluntary. You may choose not to participate or you may discontinue your
participation at any time without penalty or loss of benefits to which you are otherwise entitled.
Your decision whether or not to participate will not affect your current or future relations with
the University of North Dakota. There will be no penalty if you choose not to participate in this
study. :

Who can answer my questions about this research?
If you have questions, concerns, or complaints, or think this research has hurt you or made you
sick, talk to the research team at the phone number listed above on the first page.

This research is being overseen by an Institutional Review Board (“IRB”’). An IRB is a group of
people who perform independent review of research studies. You may talk to them at
701.777.4279 or UND.irb@UND.edu if:

[0 You have questions, concerns, or complaints that are not being answered by the research
team. '

You are not getting answers from the research team.

You cannot reach the research team.

You want to talk to someone else about the research.

You have questions about your rights as a research subject.

You may also visit the UND IRB website for more information about being a research
subject: http://und.edu/research/resources/human-subjects/research-participants.html

T I IO Y
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Your signature documents your consent to take part in this study. You will receive a copy of this
form.

Subject’s Name:

Signature of Subject Date

I have discussed the above points with the subject or, where appropriate, with the subject’s
legally authorized representative.

Signature of Person Who Obtained Consent Date
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APPENDIX C - PRE-PARTICIPATION SURVEY

56



Walking Pole Pre-Participation Screen ID#

Age: Gender (circle one): M F

Employment: Retired Employed Volunteer
Please specify: (# hrs/week & type)

Duration of Parkinson’s Disease:
List your major problems secondary to Parkinson’s:

Present Medications:

1. Do you currently have difficulty walking? - Yes
If “yes,” please specity:

2. Do use a cane or walker to get around? Yes
If yes, indicate type:
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3. Have you fallen in the past year? Yes No
If yes, how many times?

‘What caused the falls?

4. Do you have any health concerns or recent injuries that
may impair your participation in a walking pole program? Yes No
If “yes,” please list and explain:

5. Have you ever used walking poles prior to this study? Yes No
If “yes,” how often?

6. Do you participate in regular physical activity? Yes No
If “yes,” please specify type of exercise and how often you
engage in this activity:

7. How would you describe your activity level? (please check one)

Sedentary = little to no regular activity

Lightly Active = at least 20 minutes of exercise 1-3 times per week
Moderately Active = at least 30-60 minutes of exercise 3-4 times per week
Very Active = 60 minutes of exercise 5-7 times per week
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APPENDIX D — POST-PARTICIPATION SURVEY
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Post-Participation Survey ID#

1. Please rate how much you liked using walking poles on a scale from 0-10, 0 indicating
not at all, 10 being the highest score. (circle one)

0 1 2 3 4 5 6 7 8 9 10

2. What did you like the most about walking with poles?

3. What did you like least about walking with poles?

4. Do you feel that walking poles improved your balance? Yes No
5. Do you feel that walking poles improved your posture? Yes No
Comments:
6. Would you continue to use walking poles outside of this study? Yes No
If yes, when would you use them?
7. Have you started any new activities since the start of the study? Yes No

Ifyes, explain.

8. How would you describe your activity level? (please check one)
Sedentary = little to no regular activity
Lightly Active = at least 20 minutes of exercise 1-3 times per week
Moderately Active = at least 30-60 minutes of exercise 3-4 times per week
Very Active = 60 minutes of exercise 5-7 times per week
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PDQ-39 QUESTIONNAIRE

Please complete the following

Please tick one box for each question

Due to having Parkinson’s disease,
how often during the last month

have you.... Never Occasionally | Sometimes Often Always
or cannot do
1 Had difficulty doing at all

the leisure activities which
you would like to do?

[] [ ]

|

[]
[]

2 Had difficulty looking after
your home, e.g. DIY,
housework, cooking?

3 Had difficulty carrying bags I:I
of shopping?

4 Had problems walking half
a mile?

5 Had problems walking 100
yards?

6 Had problems getting

around the house as easily
as you would like?

7 Had difficulty getting
around in public?

8 Needed someone else to
accompany you when you
went out?

OO O o oL

9 Felt frightened or worried
about falling over in
public?

10 Been confined to the
house more than you
would like?

N O T N B I A B R N A O
HpE NN

11 Had difficulty washing
yourself?

12 Had difficulty dressing |:
yourself?

13 Had problems doing up ] I:
your shoe laces? —

Please check that you have ticked one box for each question before going on to the next page

Page 3 of 12 Questionnaires for patient completion
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Due to having Parkinson’s disease,

how often during the last month
have you....

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Had problems writing
clearly?

Had difficulty cutting up
your food?

Had difficulty holding a
drink without spilling it?

Felt depressed?

Felt isolated and lonely?
Felt weepy or tearful?
Felt angry or bitter?

Felt anxious?

Felt worried about your
future?

Felt you had to conceal
your Parkinson's from
people?

Avoided situations which
involve eating or drinking
in public?

Felt embarrassed in public
due to having Parkinson's
disease?

Felt worried by other
people's reaction to you?

Had problems with your
close personal
relationships?

Lacked support in the
ways you need from your
spouse or partner?

If you do not have a spouse or
partner tick here

Lacked support in the
ways you need from your
family or close friends?

Never

Please tick one box for each question

Occasionally Sometimes

Often Always
or cannot do

at all

Please check that you have ticked one box for each question before going on to the next page

Page 4 of 12
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Due to having Parkinson’s disease, Please tick one box for each question
how often during the last month
have you.... Never Occasionally Sometimes Often Always

30 Unexpectedly fallen asleep
during the day?

31 Had problems with your
concentration, e.g. when
reading or watching TV?

32 Felt your memory was
bad?
33 Had distressing dreams or

hallucinations?

34 Had difficulty with your
speech?

35 Felt unable to
communicate with people
properly?

36 Felt ignored by people?

37 Had painful muscle
cramps or spasms?

38 Had aches and pains in
your joints or body?

39 Felt unpleasantly hot or
cold?

Please check that you have ticked one box for each question before going on to the next page

Thank you for completing the PDQ 39 questionnaire

Page 5 of 12 Questionnaires for patient completion
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Unified Parkinson’s Disease Rating Scale

Ill. Motor Examination

18. Speech

0 = Normal.

1 =Slight loss of expression, diction andfor volume.

2 = Monotone, slurred but understandable; moderately
impaired.

3 = Marked impairment, difficult to understand.

4 = Unintelligible.

19. Facial Expression

0= Normal.

1 = Minimal hypomimia, could be normal “Poker Face.”

2 = Slight but definitely abnormal diminution of facial
expression

3 = Moderate hypomimia; lips parted some of the time.

4 = Masked or fixed facies with severe or complete loss of
facial expression; lips parted /4 inch or more.

20. Tremor at Rest (head, upper and lower extremities)

0 = Absent.

1 = Slight and infrequently present.

2 = Mild in amplitude and persistent. Or moderate in
amplitude, but only intermittently present.

3 = Moderate in amplitude and present most of the time.

4 = Marked in amplitude and present most of the time.

21. Action or Postural Tremor of Hands

0 = Absent.

1 = Slight; present with action.

2 = Moderate in amplitude, present with action.

3 = Moderate in amplitude with posture holding as well
as action.

4 = Marked in amplitude; interferes with feeding.

pp workbook

THE WEMZE CLINICIANS’ GUIDE
TO PARKINSON'S DISEASE

22. Rigidity (Judged on passive movement of major joints
with patient relaxed in sitting position. Cogwheeling to
be ignored.)

0 = Absent.

1 = Slight or detectable only when activated by mirror or
other movements.

2 = Mild to moderate.

3 = Marked, but full range of motion easily achieved.

4 = Severe, range of motion achieved with difficulty.

23. Finger Taps (Patient taps thumb with index finger in
rapid succession.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 = Can barely perform the task.

24, Hand Movements (Patient opens and closes hands
in rapid succesion.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating
movements or arrests ir‘1 ongoing movement.

4 = Can barely perform the task.

25. Rapid Alternating Movements of Hands-
(Pronation-stipination movements of hands, vertically

and horizontally, with as large an amplitude as possible,

both hands simultaneously.)

0 = Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.

3 = Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 = Can barely perform the task.

Fahn S, Elton R, Members of the upbrs Development Committee. In: Fahn S, Marsden CD, Calne DB, Goldstein M, eds. Recent Developments in Parkinson’s Disease, Vol 2. Florham

Park, NJ. Macmillan Health Care Information 1987, 153-163, 293-304.

PD WORKBOOK—THE WE MOVE CLINICIANS' GUIDE TO PARKINSON'S DISEASE | UNIFIED PD RATING SCALE | @ WE MOVE 2006
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26. Leg Agility (Patient taps heel on the ground in rapid
succession picking up entire leg. Amplitude should be
at least 3 inches.)

0= Normal.

1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing.

May have occasional arrests in movement:

3 = Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.

4 = Can barely perform the task.

27. Arising from Chair (Patient attempts to rise from a
straightbacked chair, with arms folded across chest.)

0 = Normal.. .

1 = Slow; or may need more than one attempt.

2 = Pushes self up from arms of seat.

3 =Tends to fall back and may have to try more than one
time, but can get up without help.

4 = Unable to arise without help.

28. Posture

0 = Normal erect.

1 = Not quite erect, slightly stooped posture; could be
normal for older person.

2 = Moderately stooped posture, definitely abnormal;
can be slightly leaning to one side.

3 = Severely stooped posture with kyphosis; can be
moderately leaning to one side.

4 = Marked flexion with extreme abnormality of posture.

29. Gait

0 = Normal.

1 =Walks slowly, may shuffle with short steps, but no
festination (hastening steps) or propulsion.

3 = Severe disturbance of gait, requiring assistance.
4 = Cannot walk at all, even with assistance.

Unified Parkinson’s Disease Rating Scale

2 = Walks with difficulty, but requires little or no assistance;
may have some festination, short steps, or propulsion.

pp workbook

THE WEMI/E CLINICIANS’ GUIDE
TO PARKINSON’S DISEASE

30. Postural Stability (Response to sudden, strong
posterior displacement produced by pull on shoulders
while patient erect with eyes open and feet slightly apart.
Patient is prepared.)

0 = Normal.

1 = Retropulsion, but recovers unaided.

2 = Absence of postural response; would fall if not caught
by examiner.

3 = Very unstable, tends to lose-balance spontaneously.

4 = Unable to stand without assistance.

31. Body Bradykinesia and Hypokinesia (Combining
slowness, hesitancy, decreased arm swing, small
amplitude, and poverty of movement in general.)

0 = None.

1 = Minimal slowness, giving movement a deliberate
character; could be normal for some persons. Possibly
reduced amplitude.

2 = Mild degree of slowness and poverty of movement
which is definitely abnormal. Alternatively, some reduced

amplitude.

3 = Moderate slowness, poverty or small amplitude of
movement.

4 = Marked slowness, poverty or small amplitude of
movement.

Park, NJ. Macmillan Health Care Information 1987, 153-163, 293-304.
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Activity Record

Week of May 27

Name

Record number of minutes per day of each activity below:

Activity

|_Sunday

Monday

Tuesday

Wednesday

Thiursday

Friday

Eaturday

- Pole Walldog:
Goal is for
Zufwoink

Lifestyle acthviby:
ndicate any
moderatoly
SICENUOUS
houseweark, yard
ik, FedhEating,
SpOTEs B S0 o,

steucured
Aerpbic Exercise;
Brisk walking,
jogging, evcling,
treadonill, & 5o 0n

Structurad
axiEreien:
Strengthening:
Resisiive ubing
hand welghts,
wrelpht machines,
or calisthenics.

TOTAL Min/ DAY
of Mod Exerrise

Flenlbility ond
Stretching
Artivilien

Agility & Balanes
Artivitles
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APPENDIX H—- WARM-UP & COOL-DOWN
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Warm-Up ~ 7 minutes
e Butt kicks
o 10 reps bilaterally

¢ Heel-toe rocks
o 10reps

o Mini squats with power ups (poles in front)
o 10reps

e Marching (poles in front)
o 30 seconds

e Rotation pivot with poles
o 10 reps bilaterally

¢ Diagonal reaching with dynamic knee bend
o 10 reps bilaterally

e Shoulder rolls
o Forwards and backwards, 10 reps each direction

e Arm stretch across body
o 15 seconds bilaterally

e Neck flexion/extension/side-bending/rotation

o 5reps each direction

Cool-Down ~ 5 minutes
e Hamstring stretch (seated)
o 30 seconds bilaterally

e Arm stretch across body
o 15 seconds bilaterally

e Triceps stretch
o 15 seconds bilaterally

e Trunk rotation (holding poles)
o 10 reps bilaterally

71



APPENDIX I—-RATE OF PERCEIVED EXERTION SCALE
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RPE SCALE

Nothing

Very Easy

Easy

Comfortable

Somewhat Difficult

Difficult

Hard

Very Hard

Extremely Hard

Maximal/Exhaustion
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APPENDIX J - BACKSCRATCH TEST NORMAL VALUES
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Men’s Normal Values (cm)

Age Below Average Average Above Average

60-64 >16.51 16.51t0 0 <0

65-69 >19.05 19.05 to -2.54 <-2.54

70-74 >20.32 20.32 to -2.54 <-2.54

75-79 >22.86 22.86 to -5.08 <-5.08

80-84 >24.13 24.13 to -5.08 <-5.08

85-89 >25.40 25.40 to -7.62 <-7.62

90-94 >26.67 26.67 to -10.16 <-10.16
Women’s Normal Values (cm)

Age Below Average Average Above Average

60-64 >7.62 7.62 to 3.81 <3.81

65-69 > 8.89 8.89 to 3.81 <3.81

70-74 >10.16 10.16 to 2.54 <2.54

75-79 >12.7 12.7t0 1.27 <1.27

80-84 >13.97 13.97t0 0 <0

85-89 >17.78 17.78 to -2.54 <-245

90-94 >20.32 20.32 to -2.54 <-2.54
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APPENDIX K — CHAIR SIT AND REACH NORMAL VALUES
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Men’s Normal Values (cm)

Age Below Average Average (in inches) Above Average

60-64 <-6.3 -6.35t0 10.16 >10.16

65-69 <-7.62 -7.62 to 7.62 >7.62

70-74 <-8.89 -8.89 10 6.35 >6.35

75-79 <-10.16 -10.16 t0 5.08 >5.08

80-84 <-13.97 -13.97 to 3.81 >3.81

85-89 <-13.97 -13.97 t0 1.27 >1.27

90-94 <-16.51 -16.51 to -1.27 >-1.27
Women’s Normal Values (cm)

Age Below Average Average Above Average

60-64 <-1.27 -1.27t0 12.7 >12.7

65-69 <-1.27 -1.27t0 11.43 >11.43

70-74 <-2.54 -2.54t0 10.16 >10.16

75-79 <-3.81 -3.81 to 8.89 > 8.89

80-84 <-5.08 -5.08 to 7.62 >7.62

85-89 <-6.35 -6.35 10 6.35 >6.35

90-94 <-11.43 -11.43 to0 2.54 >2.54
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