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SYNOPSIS

Obijectives
The objective of this study is to determine the efficacy of a collaborative-care, home-based

rehabilitation program for improving functional outcomes following dysvascular transtibial
amputation. The primary aim is to determine if the rehabilitation program improves
performance-based and participant-report measures of physical function, compared to standard
of care, for participants with dysvascular transtibial amputation. The secondary aim is to
determine if the rehabilitation program improves daily physical activity, compared to standard of
care, for participants with dysvascular transtibial amputation. Two exploratory aims are: 1)
determine the efficacy of the intervention for promoting health self-management, measured as
participant-reported self-efficacy for managing chronic disease, motivation for exercise, and
health-care resource use and 2) identify factors at initial testing that are predictive of physical
activity level and disability 24 weeks after intervention.

Design and Outcomes
This will be a randomized, controlled clinical trial on the effects of 12 weeks of collaborative-
care, home-based rehabilitation on physical function outcomes. Outcome variables include:
1. Performance-Based Physical Function Measures:
a. Timed Up-and-Go (TUG)'
b. Two-Minute Walk (2MW)?
c. Five-meter Walk (5mW)?
2. Self-Report Physical Function Measures:
a. Prosthesis Evaluation Questionnaire — Mobility Section (PEQ-MS)*
b. Houghton Scale®
c. Patient-Specific Functional Scale (PSFS)®
3. Activity Measurement:
a. Physical activity monitors (Actigraph) worn for 1 week following each test session
(baseline, 12-week, 24-week). These monitors are valid tools for measuring
relative level of activity (e.g., sedentary, light, moderate, vigorous) for various
patient populations’® and are valid and reliable spatiotemporal gait measures for
patients with lower limb amputation.'®"!
4. Self-Efficacy and Motivation:
a. Self-Efficacy in Managing Chronic Disease (SEMCD) questionnaire' 13
b. Intrinsic Motivation Inventory (IMl) Interest and Enjoyment Subscales™
c. Participant compliance with exercise will be tracked as number of exercise
sessions missed/possible sessions.
5. Healthcare Use:




a. Number of healthcare provider visits scheduled and attended; from electronic
medical record.

b. Number of hospital contacts (emergency department visits and hospital
admissions); from electronic medical record.

Interventions and Duration

Forty-four participants will be randomly assigned to two groups: 1) experimental (EXP) or 2)
control (CTL). The entire intervention period is 12 weeks, with the primary end point at 12
weeks. At 24 weeks after initiation of intervention, each group will be asked to return for a
follow-up test session.

Evaluations will take place using the following schedule:

Baseline, 12 and 24 weeks: Physical Performance Tests, Self-Report Physical Function
Measures, Activity Measurement, Self-Efficacy questionnaire, Motivation questionnaire, Health
Status questionnaire, and healthcare use assessment.

Baseline only: At Baseline testing, participants will also complete the following
tests/measures/forms: 1) Folstein Mini-Mental State Examination,' 2) Geriatric Depression
Scale SF,'®"7 3) Chakrabarty scoring of residual-limb quality,’® 4) Residual limb length, 5) lower
extremity sensory testing, 6) pre-amputation ambulatory status report, 7) type of prosthesis
(socket, suspension, and foot), and 8) demographic information. Hemoglobin Alc
measurements (for DM) and confirmation of PAD will be extracted from the participant medical
records.

Continuously: Falls, Adverse Events (AEs), and Serious Adverse Events (SAEs) will be
recorded and reported as needed.

Sample Size and Population

The target sample is 44 persons with recent transtibial amputation, resulting from PAD or DM
complications.

Participants will be recruited from the University of Colorado Hospital and Denver Health.




Title: Collaborative-care rehabilitation to improve functional outcomes after dysvascular
amputation

A. Abstract & Specific Aims

The primary objective of this project is to determine the efficacy of a collaborative-care,
home-based exercise programfor improving physical function, activity level, and health
self-management within the first year following dysvascular transtibial amputation.

Over 1 million Americans currently live with lower limb amputation, and the number is expected
to more than double by 2050." The increasing amputation rate is attributed to an aging
population and increased incidence of underlying causes such as peripheral artery disease
(PAD) and diabetes mellitus (DM)."®22 Unfortunately, under-representation of people with
dysvascular amputation in rehabilitation research has led to a gap in knowledge of how to 1)
optimize physical rehabilitation and 2) facilitate successful health self-management for these
patients.?3

Due to the lack of research on rehabilitation following dysvascularlower limb amputations,
optimal physical rehabilitation is largely undefined.?* Traditional rehabilitation goals focus
narrowly on the episode of care surrounding amputation, emphasizing prosthetic function,
mobility/gait training, and targeted remediation of physical impairments.?*2” However, this
approach neglects underlying comorbidities, chronic —
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management for people recovering from dysvascular

transtibial amputation using innovative collaborative-care, home-based rehabilitation (Figure 1).
Collaborative-care will pair the participant and therapist to promote responsibility in participant
management of his/her physical rehabilitation and health. In addition, home-based intervention
will promote carry-over of rehabilitation gains into the functional setting of the home.

Participants will self-monitor progress and communicate regularly with the research team to
advance the intervention and address barriers to successful goal achievement. While outcome
measures are standardized for all participants, intervention selection and incremental goals will
be participant-tailored, within specific guidelines, with therapist collaboration to optimize
rehabilitation progress.

Results of this study will quantify the effect size of the proposed intervention and inform future
research designed to optimize intervention, focus examination based on the dominant
pathophysiology (i.e., DM, PAD, or both), and examine efficacy in other populations (e.g.,
patients with trans-femoral amputation).

Specific Aim 1: The Primary Aim (PA1), on which this trial is powered, and the Primary
Hypotheses (H1.1 and H1.2) are:
a) PA1: Determine if the collaborative-care, home-based rehabilitation program improves
performance-based and participant-report measures of physical function compared to
standard of care for participants with dysvascular transtibial amputation.



b) H1.1: The rehabilitation program will result in greater improvements in the
performance-based measures of the Timed Up-and-Go, 2-Minute Walk, and 5-meter
Walk tests than standard of care at 12 weeks (primary end-point) and persist at 24 weeks
following initiation of intervention.
¢) H1.2: The rehabilitation program will result in higher ratings of participant-reported
physical function on the Prosthesis Evaluation Questionnaire — Mobility Section,
Houghton Scale, and Patient-Specific Functional Scale than standard of care at 12 weeks
(primary end-point) and persist at 24 weeks following initiation of intervention.
Specific Aim 2: The Secondary Aim (SA) and Hypothesis (H2) are:
a) SA: Determine if the collaborative-care, home-based rehabilitation program improves
physical activity when compared to standard of care for participants with dysvascular
transtibial amputation.
b) H2: The rehabilitation program will result in greater increases in physical activity than
standard of care at 12 weeks (primary end-point) and persist at 24 weeks following
initiation of intervention.
Exploratory Aims:
1. Exploratory Aim 1 (EA1) and Hypotheses (H3 & H4) are:
a) EA1: Determine if the collaborative-care, home-based rehabilitation program
influences the health self-management factors of self-efficacy for managing chronic
disease, motivation for exercise, and healthcare use.
b) While the study will likely be under-powered to find differences related to this aim, the,
if trends in group differences are seen, data will provide a means for performing a
statistical power analysis to determine sample size for future study. The hypothesized
trends for group differences are:
(1) H3: The rehabilitation program group will tend to have greater positive change in
ratings on the Self-Efficacy in Managing Chronic Disease (SEMCD) questionnaire and
Intrinsic Motivation Inventory (IMI) Interest and Enjoyment Subscales, compared to the
standard of care group at 12 and 24 weeks following initiation of intervention.
(2) H4: The rehabilitation program group will tend to have higher numbers of attended
healthcare provider appointments and lower numbers of hospital contacts at 12 weeks
and 24 weeks, compared to the standard of care group.
2. Exploratory Aim 2 (EA2) and Hypothesis (H4) are:
a) EA2: Identify factors predictive of physical activity level and disability measured by
activity monitors and self-reported disability (World Health Organization Disability
Assessment Schedule 2.0), respectively.
b) H5: Significant predictors of physical activity and disability will be identified from the
categories of demographic/anthropometric, activity/mobility, health behaviors, physical
health, amputated-limb health, contralateral-limb health, cognitive/affective health, and
healthcare use factors for participants at 24 weeks following intervention, regardless of
group assignment.

B. Background and Significance

B1. Significance. Limitations in physical function are common following dysvascular major lower
limb amputation.?82%3! This is a significant issue considering that dysvascular amputation is
becoming increasingly more common in the United States. Dysvascular amputation is
operationally defined as amputation resulting from severe PAD with critical limb ischemia or
severe DM with dense distal sensory and motor neuropathy leading to a non-healing wound (or
a combination of these two related, but separate pathophysiologies). The projection of 2.3
million people living with amputation in the United States by the year 2050 represents an
increase of nearly 100% from current values.” As a result, dysvascular amputation has
become a major healthcare issue in the U.S, including an economic problem .32




Compounding the problem of increasing prevalence and costis that rehabilitation following
dysvascular amputation is neither well-defined nor well-studied.?* While the majority of lower
limb amputations (>80%) are dysvascular,?’ available research evidence on functional
outcomes is largely based on relatively younger populations with traumatic, congenital, or
cancer-related amputations. This study bias limits the knowledge needed to develop
rehabilitation guidelines for people following dysvascular amputation.?324:33

B2. Clinical Importance. Traditional rehabilitation emphasizes prosthetic function, mobility/gait
training, and targeted remediation of physical impairments,?+27-3* neglecting the underlying
comorbidities and poor health self-management that contribute to dysvascular amputation.
While physical impairments and functional limitation can show modest improvement across the
course of rehabilitation after amputation,3® long-term functional outcomes are poor.282%.3¢-40 For
example, 40-50% of patients are not community ambulators 1 year following dysvascular
lower limb amputation.?®4! These poor functional outcomes are likely linked to pre-
existing comorbidities and poor vascular health self-manage ment.442

Patients typically receive treatment to manage chronic vascular problems prior to and
concurrent with physical rehabilitation following dysvascular amputation. However, health
management is not typically coordinated with physical rehabilitation and is often prescriptive,
rather than collaborative between patient and health-care provider. The presence of vascular
comorbidities that lead to amputation is an indication in itself of poor patient health self-
management. Using a patient/therapist collaborative intervention approach may improve upon
current standard of rehabilitation following dysvascular amputation. Evidence indicates
collaborative approaches to promoting health self-managementimprove vascular risk factor
outcomes.*4* In addition, home-based intervention can effectively improve physical function
and activity in people with chronic health problems.*>4¢ As an example, Vernooij and
colleagues** found patient/provider collaboration for managing vascular risk factors led to
reduced risk factors over a 12 month period for people with atherosclerosis.

This study will use a collaborative-care rehabilitation program combining traditional
physical rehabilitation goals with patient self-management techniques to improve
functional outcomes following dysvascular amputation. In addition to the potential for
improving long-term physical function, this study is designed to shift current practice paradigm
by using a collaborative-care, home-based approach to promote physical function, activity and
patient health self-management.

C. Preliminary Studies

C1. Clinical Research Experience. Dr. Cory Christiansen (Pl) has experience in design,
implementation, and publication of clinical research studies involving older adult patients with
activity limitations related to a variety of age- and health-related problems.*-2 Dr. Christiansen
is the PI of an ongoing randomized controlled trial involving outpatient and home intervention for
patients following total knee arthroplasty, and has successfully completed all intervention and
data collection phases.*®%® In addition, he is currently the Pl of an ongoing pilot study
examining activity and mobility limitations related to dysvascular amputation (Section C2). Dr.
Christiansen is also currently serving as co-investigator in a nearly-complete study examining
physical activity and biomechanical outcome measures for patients following traumatic
transtibial amputation.545°

C2. Physical Function Outcomes Related to Prosthetic Rehabilitation after Dysvascular
Transtibial Amputation (Pl: Christiansen). This in-progress pilot study examines physical
function recovery early (first 3 months) after dysvascular transtibial amputation. The study
involves collaboration between rehabilitation clinics at five large regional hospitals in Colorado
(The University of Colorado Hospital, Denver Health, The VA, Memorial Hospital, and Poudre
Valley Hospital); with the PI coordinating from CU Anschutz Medical Campus. This pilot study
has 1) demonstrated the PI's ability to coordinate a multi-site study for a population similar to



the proposed study and 2) begun to characterize
physical function over the course of rehabilitation
following dysvascular transtibial amputation. Initial data
illustrate that patients with dysvascular transtibial
amputation achieve meaningful gains in physical
function measures with standard of care rehabilitation
(Table 1). Yet, gains are not typically maintained;
reported function is significantly lower 1-3 years after
amputation.29.36-40

The pilot study also examines the comorbidity profile
and rehabilitation dose for patients. Data collected to
this point have guided development of the proposed
intervention (Table 2).

Table 1. Physical function rehabilitation outcomes
following dysvascular amputation

Initial Exam Discharge

TUG (s) 26.4 (15.3) 12.4 (3.9)
Gait Speed (m/s) 0.57 (0.34) 1.16 (0.33)
TMW (m) 76.8 (22.8) 125.2 (22.4)
PEQ-MS (0-4) 2.4 (1.0) 2.8(0.7)
PSFS (0-10) 3.5(2.0) 5.9 (1.1)

Note: TUG: Timed Up-and-Go, TMW: Two-Minute Walk, PEQ-MS:
Prosthesis Evaluation Questionnaire — Mobility Section, PSFS: Patient-
Specific Functional Scale

N = 14, Rehab Duration = 8.3 (5.8) weeks. All values are mean (SD).

D. Research Design and Methods

Table 2. Standard of care interventions
following dysvascular transtibial
amputation (n = 14)

Category Specific Interventions

Gait Training

*Level-ground walking
+Parallel-bar walking
*Community walking
Stair ascent/descent
*Treadmill walking

Neuromuscular
Re-education

* Variable techniques

Therapeutic
Exercise

Prosthetic Don

*Hip muscle strengthening
*Knee muscle strengthening
*CV/Endurance training
*Hip stretching exercise
*Knee stretching exercise
*Trunk/Core strengthening

*Don/doff prosthesis

& Doff / ADL *Basic ADL training
Standing *Standing weight-shifts
Balance / Pre- *Step-ups
Gait Training *Side-steps
*Bilateral standing balance
*Single-leg standing balance
Mobility *Supine-sit mobility
Training *Sit-stand mobility

*Simulated community &
home mobility training

Note: Specific categories listed in order of frequency

during rehabilitation and specific interventions listed in

order of frequency within each category.

D1. Subjects. Forty-four participants with
dysvascular transtibial amputation.

D2. Inclusion/Exclusion Criteria. Inclusion criteria: 1)
DM and/or PAD, 2) unilateral transtibial amputation <
6 months prior to baseline testing, 3) household
ambulation using definitive prosthesis prior to
baseline testing, 4) participation in physical
rehabilitation at time of baseline testing and 5) live
within 45 minutes of a participating clinic.

Exclusion criteria: 1) require wheelchair for mobility
(use prosthesis only for transfers), 2) ankle-level or
above amputation on contralateral limb, 3) traumatic
or cancer-related amputation, 4) uncontrolled heart
condition, 5) acute systemic infection, 6) pregnancy,
7) decisionally challenged, and 8) prisoners.

Confounding variables will be tracked to allow better
delineation of the “dysvascular amputation”
population in future studies including: medications,
cognitive function (Folstein Mini-Mental State
Examination'®), depression (Geriatric Depression
Scale SF'®'7), residual limb quality (Chakrabarty
scoring of residual-limb quality'®), residual limb
length, ankle-brachial index of the non-amputated
limb, lower extremity sensory testing, pre-amputation
ambulatory status (self-report), and type of prosthesis
(socket, suspension, and foot). A Comorbidity
Assessment tool®® will be used to document and
account for comorbidities.

D3. Screening. Participants will be recruited at the
rehabilitation site and screened with a phone call
interview. After consent, participants will have an

initial test session at their home (or the research lab, whichever is more convenient for the
participant) and be randomized to group: 1) experimental (EXP) or 2) control (CTL), stratified by

Sex.

D4. Intervention. Experimental (EXP) Group: Objectives for the collaborative-care, home-




based rehabilitation program are to: 1) improve physical impairments with targeted
exercise, 2) increase physical activity through a home walking program and 3) optimize
patient health self-management. The collaborative-care, home-based rehabilitation program
was developed based on self-management programs for patients with chronic disease,*>4¢:57
common physical impairments and functional

Table 3. EXP Group Rehabilitation Program limitations following dysvascular transtibial
amputation,®-°8-62 published standard of care
Impairment-Based  A. Strengthening® (3x/week) guidelines based on professional opinion,**¢3%4 and
Exercise Hip Extensors clinician input from the participating hospital
Hip Abductors t Table 3). Phvsical i ; t d
Hip Adductors Sys gms( able : )- ysical impairments and
Knee Extensors fu.n_ctlonal_llmltatlo_ns will b_e individually |Qent|f|ed at
Knee Flexors initial testing and interventions chosen with
Ankle Plantar Flexors (intactiimb) | collaboration of participant and researcher.
5 s Tt’:'?k Sftg’b;"’-a“:]” Participants will be contacted once/week via phone
§ AL ':i'fp e to discuss progress toward individual intervention
Knee Flexors goals. Barriers to achieving goals will bf—) disc_ussed
Activity-Based « Walking Program (3x/week) and new goals cr.e_ated on a weekly basis during the
Intervention phone or home visits.
Health * Participant-tailored goals The exercise program will be tailored to each
Self-Management * Participant self-tracking of rtici t dinclud t ted . t
exercise and activity participant and includes targeted exercise to
« Participant education on strengthen trunk, hip, knee, and ankle musculature
problem-solving skills for (Table 3). Weakness in these muscle groups is
managing health identified in the literature®®-%5 and by collaborating
* List of options for strengthening program, priority muscles to CI|n|C|anS for thlS Study TherapIStS treatlng the
be included in the program based on patient-researcher . . . . e
collabaration, with input from primary PT. participant prior to enroliment will help prioritize the

targeted muscle groups for each participant, based
on participant-specific muscle weakness identified during rehabilitation. The participant (along
with researcher collaboration) will then identify specific exercises from a menu of progressive
exercises to target each muscle. Exercises will be performed at home independently by the
participant, assessed weekly and advanced through participant-researcher interaction, with the
goal of performing strengthening exercises 3 days/week for 20 minutes/session.

Other exercises target hip and knee joint contracture prevention, two common joint mobility
problems for patients with transtibial amputation.®® Presence of contractures of the hip and/or
knee are predictors of poor physical rehabilitation outcome.® Included are static stretches (e.g.,
prone lying and seated with knee propped into extension) performed 2-3 X/week for 2 minutes
each (total 4 minutes).

The walking program will be performed all 12 weeks, with the goal of walking at least 3X/week.
Initial walk duration will be determined at the first visit and goals set weekly by the participant
with a guideline of at least 5 minutes of increased walking weekly. Once 30 minute duration is
achieved, intensity will be progressed based on targeted heart rate or other health-specific
parameters such as claudication intensity. Similar programs have improved symptoms, walking
distance, and quality of life for people with PAD.4546

Health self-management will be promoted in 3 primary ways: 1) action plan development with
participant-directed goal setting, 2) participant self-tracking of activity (pedometers and exercise
diary), and 3) participant education on problem-solving skills to manage chronic health
conditions. Participants will also monitor their individual health condition (e.g., heart rate, time
to claudication with walking, blood sugar, and blood pressure). These data will focus the weekly
discussions (home or phone) over the 12-weeks.*466.67

Control (CTL) Group: CTL group participants will be contacted at the same interval (phone and
home visits) as the EXP group (Figure 2) to ensure attention control between groups. Visits will
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consist of recording problems reported by the participant. If health or rehabilitation questions
arise that require professional advice during participant-researcher visits, the participant will be
referred to his/her healthcare provider.

D5. Data Analysis. Data will be managed using REDCap (Research Electronic Data Capture;
which is HIPAA compliant).®® Primary analysis will be group differences in TUG times (primary
outcome) at the 12-week time point. As a pilot feasibility study, data will only be analyzed for
participants with sufficient intervention exposure, defined as six weeks. For participants who
withdraw at or beyond six weeks of intervention, an early termination test will be performed and
carried forward as the end-point. Participants who withdraw before completing six weeks will be
lost to follow-up and no imputation will be performed for missing data. Attempts will be made to
test all participants at 24-weeks. However, missing 24-week data will not be imputed from the
12 week measurement, as this would bias the effect following the primary end-point (i.e., it is
expected that both groups would have worse 24- compared to 12-week outcomes). Group
differences will be based on a linear model with TUG as the outcome and explanatory variables
being primary medical diagnosis (PAD, DM, or both), rehabilitation site, treatment group, and
baseline TUG. Group differences will be determined by this single test to protect against Type |
error (a level: 0.05).

Secondary analyses will include differences at 12-weeks in the other outcomes (2MW, 5mW,
PEQ-MS 12/5, Houghton Scale, PSFS, Activity level, number of healthcare provider visits, and
number of hospital encounters) using the same method as for the primary outcome. A mixed-
effects model with time as a fixed covariate across baseline, 12-, and 24-weeks will be used to
evaluate long-term outcomes (24-week) and make inferences regarding the effectiveness of the
intervention up to 12-weeks after intervention is complete. As with the other analyses,
evaluation of the time trajectory will be conditioned on stratification variables and baseline
values of the outcome measure. Also the mixed-effects model will not include data from
subjects who drop prior to 6 weeks.

The exploratory aim of identifying predictors of physical activity and disability will be analyzed by
regression analysis. First, variables will be grouped into demographic/anthropometric,
activity/mobility, health behaviors, physical health, amputated-limb health, contralateral-limb
health, and cognitive/affective health, and healthcare use factors. A hierarchical process will be
used to screen variables within each group of factors to identify the best predictors within each
group. Finally, the best predictor variables from each group will be entered into a regression
model to determine models containing subsets of the variables that predict the outcome, based
on R?aq. The most parsimonious model will be identified by comparing the 10 best models,
using partial F-tests

D6. Sample Size Estimate. Sample size was estimated using TUG means and variances at
discharge from the ongoing pilot study. In addition, literature was used to estimate long-term (>
3 months post-amputation) TUG scores for the population.®%-626%70 Using 12.4 (3.9) seconds
mean (SD) TUG time at rehabilitation discharge from the first 14 participants in the pilot study
and 19.3 seconds as the average of TUG time reported for patients several months to years
after amputation, a group difference of approximately 6.0 seconds was expected in TUG times
at the 12-week time-point (primary end-point). With this group difference and an estimated SD
of 6.0 (effect size = 1.0), 17 participants per group would provide 80% power to identify
differences. The assumptionis the EXP group will maintain or improve TUG times after the 12-
week intervention and the CTL group will decline toward levels reported in the literature. A 3.4
second change in TUG represents a minimal detectable change for patients with lower limb
amputation.®®

The goal is to enroll 44 participants and graduate 17 participants per group (n=34) at the 12-
week test point. Based on data from the four participating hospitals, 150 patients will complete
rehabilitation and achieve functional ambulation following dysvascular transtibial amputation



over the next 3 years. Based on the pilot study (Section C2), 60% of these patients are
expected to meet inclusion/exclusion criteria (n = 90) and 50% of those will agree to participate
(n=45). A20% loss to follow-up at 12 weeks (n=34) is estimated, which is twice the observed
rates of studies with 12-week end-points that the Pl has been involved with for other patient
populations.

D7 Outcome Measures. Participants will have three test sessions of 1.5 hours each (initial, 12-
week (primary end-point), 24-week) beginning within three weeks of completing outpatient
rehabilitation. All sessions will occur at the participant’'s home or Interdisciplinary Movement
Science Lab (IMSL), whichever is more convenient for the participant, using standardized
protocols by research assistants.
¢ Physical Function Outcomes: Three physical performance tests will be used: the Timed Up-
and-Go (TUG)', 2-Minute Walk (2MW)?, 5-meter Walk (5mW)?3, and Single-Limb Stance
tests. Self-report measures of physical function include the Prosthesis Evaluation
Questionnaire — Mobility Section (PEQ-MS)*7!, Houghton Scale®, Patient-Specific Functional
Scale (PSFS)?, and the World Health Organization Disability Assessment Schedule 2.0.
Each of these are reliable and valid measures for people with chronic disease.*626972-76
o Activity Measurement: Physical activity will be assessed with physical activity monitors
(Actigraph) worn for 1 week following each test session. These monitors are valid tools for
measuring relative level of activity (e.g., sedentary, light, moderate, vigorous) for various
patient populations’® and are valid and reliable spatiotemporal gait measures for patients
with lower limb amputation.'""”
¢ Self-Efficacy and Motivation: Self-efficacy and exercise motivation will be used as
descriptive measures related to health self-management. The Self-Efficacy in Managing
Chronic Disease (SEMCD) questionnaire has been used as an outcome for self-
management of various chronic diseases.'>' The Intrinsic Motivation Inventory (IMI)
Interest and Enjoyment Subscale measures participant-reported interest and enjoyment
related to the intervention.’ Participant compliance with daily health monitoring will be
tracked as number of days missed/possible days.
Procedural reliability is critical to the success of the proposed and future studies with multiple
clinical sites. The PI will oversee standardization and implementation of testing and
intervention. The Pl will provide 2-3 training sessions, including a training manual, for each
designated tester. If procedural reliability is below 0.90, additional training sessions will be
scheduled.

E. Study Timeline and Enrollment Goals

Task Year 1 Total Year 2 Total Year 3 Total
Training of Personnel
Screening & Enrollment 3[(3]4 n=10 55|55 n=30 5(5]| 4 n=44
Intervention

Data Collection

Data Reduction &
Analysis

Dissemination




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

References
Podsiadlo D, Richardson S. The timed "Up & Go": a test of basic functional mobility for frail
elderly persons.JAm Geriatr Soc. Feb 1991;39(2):142-148.
Butland RJ, Pang J, Gross ER, Woodcock AA, Geddes DM. Two-, six-, and 12-minute walking tests
inrespiratory disease. Br Med J (Clin Res Ed). May 29 1982;284(6329):1607-1608.
Studenski S, Perera$, Patel K, et al. Gait speed and survival in olderadults. Jama. Jan 5
2011;305(1):50-58.
FranchignoniF, Giordano A, Ferriero G, Orlandini D, Amoresano A, Perucca L. Measuring
mobility in people with lower limb amputation: Rasch analysis of the mobility section of the
prosthesis evaluation questionnaire.J Rehabil Med. Mar 2007;39(2):138-144.
Houghton AD, Taylor PR, Thurlow S, Rootes E, McColl I. Success rates for rehabilitation of
vascularamputees: implications for preoperative assessment and amputation level. BrJ Surg.
Aug 1992;79(8):753-755.
Stratford PW, Gill C, Westaway M, Binkley J. Assessing disability and change on individual
patients: areport of a patient specificmeasure. Physiother Can. 1995;47:258-263.
Tudor-Locke C, Brashear MM, Johnson WD, Katzmarzyk PT. Accelerometer profiles of physical
activity and inactivity in normal weight, overweight, and obese U.S. menand women. IntJ Behav
Nutr Phys Act. 2010;7(2010):60.
Cavanaugh JT, Ellis TD, Earhart GM, Ford MP, Foreman KB, Dibble LE. Capturingambulatory
activity decline in Parkinson's disease. J Neurol Phys Ther. Jun 2012;36(2):51-57.
Brandes M, Ringling M, Winter C, Hillmann A, Rosenbaum D. Changesin physical activity and
health-related quality of life during the first year aftertotal knee arthroplasty. Arthritis Care Res
(Hoboken). Mar 2011;63(3):328-334.
BussmannJB, van den Berg-Emons HJ, Angulo SM, Stijnen T, Stam HJ. Sensitivity and
reproducibility of accelerometry and heartrate in physical strain assessment during prosthetic
gait. Eur J Appl Physiol. Jan 2004;91(1):71-78.
Ramstrand N, Nilsson KA. Validation of a patient activity monitorto quantify ambulatory activity
inan amputee population. Prosthet Orthot Int. Jun 2007;31(2):157-166.
Lorig KR, Ritter P, Stewart AL, et al. Chronicdisease self-management program: 2-year health
status and health care utilization outcomes. Med Care. Nov 2001;39(11):1217-1223.
Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of a self-management program on
patients with chronicdisease. Eff Clin Pract. Nov-Dec 2001;4(6):256-262.
McAuley E, DuncanT, Tammen VV. Psychometric properties of the Intrinsic Motivation
Inventory ina competitive sport setting: a confirmatory factoranalysis. Res Q Exerc Sport. Mar
1989;60(1):48-58.
Folstein MF, Folstein SE, McHugh PR. "Mini-mentalstate". A practical method for grading the
cognitive state of patients for the clinician. J Psychiatr Res. Nov 1975;12(3):189-198.
Hoyl MT, Alessi CA, HarkerJO, etal. Developmentand testing of afive-item version of the
GeriatricDepression Scale.J Am Geriatr Soc. Jul 1999;47(7):873-878.
Rinaldi P, Mecocci P, Benedetti C, et al. Validation of the five-item geriatricdepression scale in
elderly subjectsinthree different settings. JAm Geriatr Soc. May 2003;51(5):694-698.
Chakrabarty BK. An audit of the quality of the stump and its relation to rehabilitationin lower
limb amputees. Prosthet Orthot Int. Aug 1998;22(2):136-146.
Ziegler-Graham K, MacKenzie EJ, Ephraim PL, Travison TG, Brookmeyer R. Estimatingthe
prevalence of limb lossin the United States: 2005 to 2050. Arch Phys Med Rehabil. Mar
2008;89(3):422-429.
Margolis DJ, Hoffstad O, Nafash J, et al. Location, location, location: geographic clustering of
lower-extremity amputation among medicare beneficiaries with diabetes. Diabetes Care. Nov
2011;34(11):2363-2367.

10



21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

39.

41.

Margolis DJ, Malay DS, Hoffstad OJ, et al. Incidence of Diabetic Foot Ulcer and Lower Extremity
Amputation Among Medicare Beneficiaries, 2006 to 2008: Data Points #2. 2011.

Dillingham TR, Pezzin LE, MacKenzie EJ. Limb amputation and limb deficiency: epidemiology and
recenttrendsinthe United States. South Med J. Aug 2002;95(8):875-883.

Fortington LV, Geertzen JH, Bosmans JC, Dijkstra PU. Biasin amputation research; impact of
subjects missed from a prospective study. PLoS One. 2012;7(8):e43629.

CummingJC, Barr S, Howe TE. Prostheticrehabilitation for older dysvascular people following a
unilateral transfemoral amputation. Cochrane Database Syst Rev. 2006(4):CD005260.

Klute GK, Berge JS, Orendurff MS, Williams RM, Czerniecki JM. Prostheticintervention effects on
activity of lower-extremity amputees. Arch Phys Med Rehabil. May 2006;87(5):717-722.

YigiterK, SenerG, Erbahceci F, Bayar K, Ulger OG, Akdogan S. A comparison of traditional
prosthetictraining versus proprioceptive neuromuscular facilitation resistive gait training with
trans-femoral amputees. Prosthet Orthot Int. Dec 2002;26(3):213-217.

GaileyR, AllenK, Castles ], Kucharik J, Roeder M. Review of secondary physical conditions
associated with lower-limb amputation and long-term prosthesis use.J Rehabil Res Dev.
2008;45(1):15-29.

Davies B, Datta D. Mobility outcome following unilateral lower limb amputation. Prosthet Orthot
Int. Dec 2003;27(3):186-190.

van VelzenJM, van Bennekom CA, Polomski W, Slootman JR, van der Woude LH, Houdijk H.
Physical capacity and walking ability after lower limb amputation: a systematicreview. Clin
Rehabil. Nov 2006;20(11):999-1016.

Nehler MR, Coll JR, Hiatt WR, et al. Functional outcome in acontemporary series of majorlower
extremity amputations.J VascSurg. Jul 2003;38(1):7-14.

McWhinnie DL, Gordon AC, CollinJ, Gray DW, Morrison JD. Rehabilitation outcome 5years after
100 lower-limb amputations. BrJ Surg. Nov 1994;81(11):1596-1599.

Margolis DJ, Malay DS, Hoffstad OJ, et al. Economic Burden of Diabetic Foot Ulcers and
Amputations: Data Points #3. 2011.

Fortington LV, Rommers GM, Geertzen JH, PostemaK, Dijkstra PU. Mobility in elderly people
withalowerlimb amputation: asystematicreview.JAm Med Dir Assoc. May 2012;13(4):319-
325.

GaileyRS, Clark CR. Physical therapy management of adultlowerlimb amputees. In: BowkerJH,
Michael JW, eds. Atlas of limb prosthetics: surgical, prosthetic and rehabilitation principles. St.
Louis, Baltimore: Mosby Yearbook; 1992:569-597.

Munin MC, Espejo-De Guzman MC, Boninger ML, Fitzgerald SG, Penrod LE, Singh J. Predictive
factors forsuccessful early prostheticambulation amonglower-limb amputees. J Rehabil Res
Dev. Jul-Aug 2001;38(4):379-384.

Raya MA, Gailey RS, Fiebert M, Roach KE. Impairment variables predicting activity limitationin
individuals with lower limb amputation. Prosthet Orthot Int. Mar 2010;34(1):73-84.

VitonJM, Mouchnino L, Mille ML, et al. Equilibrium and movement control strategiesin trans-
tibial amputees. Prosthet Orthot Int. Aug 2000;24(2):108-116.

Asano M, Rushton P, Miller WC, Deathe BA. Predictors of quality of life amongindividuals who
have a lowerlimb amputation. Prosthet Orthot Int. Jun 2008;32(2):231-243.

Deans SA, McFadyen AK, Rowe PJ. Physical activity and quality of life: A study of a lower-limb
amputee population. Prosthet Orthot Int. Jun 2008;32(2):186-200.

CzernieckiJM, Turner AP, Williams RM, Hakimi KN, Norvell DC. Mobility changesinindividuals
with dysvascular amputation from the presurgical period to 12 months postamputation. Arch
Phys Med Rehabil. Oct 2012;93(10):1766-1773.

Moore TJ, Barron J, Hutchinson F, 3rd, Golden C, Ellis C, Humphries D. Prosthetic usage following
majorlower extremity amputation. Clin Orthop Relat Res. Jan 1989(238):219-224.

11



42,

43,

45,

46.

47.

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Hamamura S, ChinT, KurodaR, etal. Factors affecting prostheticrehabilitation outcomesin
amputees of age 60 years and over.J Int Med Res. Nov-Dec2009;37(6):1921-1927.

Murchie P, Campbell NC, Ritchie LD, Simpson JA, Thain J. Secondary prevention clinics for
coronary heartdisease:fouryearfollow up of arandomised controlled trial in primary care. Bmyj.
Jan 11 2003;326(7380):84.

VernooijJW, Kaasjager HA, van der Graaf Y, etal. Internet based vascularrisk factor
managementfor patients with clinically manifest vascular disease: randomised controlled trial.
Bmj. 2012;344:e3750.

Gardner AW, Parker DE, Montgomery PS, Scott KJ, Blevins SM. Efficacy of quantified home-
based exercise and supervised exercisein patients with intermittent claudication: arandomized
controlled trial. Circulation. Feb 8 2011;123(5):491-498.

Collins TC, Lunos S, Carlson T, et al. Effects of a home-based walking intervention on mobility
and quality of life in people with diabetes and peripheral arterial disease:arandomized
controlled trial. Diabetes Care. Oct 2011;34(10):2174-2179.

Christiansen CL. The effects of hip and ankle stretching on gait function of older people. Arch
Phys Med Rehabil. Aug 2008;89(8):1421-1428.

Christiansen CL, Bade MJ, Judd DL, Stevens-Lapsley JE. Weight-bearingasymmetry during sit-
stand transitions related toimpairment and functional mobility aftertotal knee arthroplasty.
Arch Phys Med Rehabil. Oct 2011;92(10):1624-1629.

Christiansen CL, Bade MJ, Weitzenkamp DA, Stevens-Lapsley JE. Factors predicting weight-
bearingasymmetry Imonth after unilateral total knee arthroplasty: A cross-sectional study. Gait
Posture. Sep 11 2012.

Christiansen CL, Schenkman ML, McFann K, Wolfe P, Kohrt WM. Walkingeconomyin people
with Parkinson's disease. Mov Disord. Jul 302009;24(10):1481-1487.

Christiansen CL, Stevens-Lapsley JE. Weight-bearing asymmetry in relation to measures of
impairmentand functional mobility for people with knee osteoarthritis. Arch Phys Med Rehabil.
Oct 2010;91(10):1524-1528.

Schenkman M, Ellis T, Christiansen C, et al. Profile of functional limitations and task performance
among people with early- and middle-stage Parkinson disease. Phys Ther. Sep 2011;91(9):1339-
1354,

Bade MJ, Reynolds M, Davidson BS, Stevens-Lapsley JE, Christiansen CL. Weight-bearing
biofeedback training following total knee arthroplasty: arandomized controlled trial [podium
presentation]. Paperpresented at: APTA Combined Sections Meeting2013; San Diego, CA.
Carpenter AL, Smith JD, Christiansen CL, Heise GD. Weight-bearing asymmetries and changesin
center-of-pressure tragectories: unilateral Ertl amputees vs. non-amputees. Paper presented at:
American Society of Biomechanics Annual Conference2012; Gainsville, FL.

Carpenter AL, SmilthJD, Christiansen CL, Heise GD. Support and stability changesin unilateral
Ertl amputeesvs. non-amputees. Paper presented at: American Society of Biomechanics Rocky
Mountain Regional Conference2012; Boise, ID.

Groll DL, To T, Bombardier C, Wright JG. The development of acomorbidity indexwith physical
function as the outcome. J Clin Epidemiol. Jun 2005;58(6):595-602.

RegensteinerJG, MeyerTJ, Krupski WC, Cranford LS, Hiatt WR. Hospital vs home-based exercise
rehabilitation for patients with peripheral arterial occlusive disease. Angiology. Apr
1997;48(4):291-300.

Norvell DC, Turner AP, Williams RM, Hakimi KN, Czerniecki JM. Defining successful mobility after
lower extremity amputation for complications of peripheral vascular diseaseand diabetes. J
VascSurg. Aug 2011;54(2):412-419.

Miller WC, Deathe AB, Harris J. Measurement properties of the Frenchay Activities Indexamong
individuals with alowerlimb amputation. Clin Rehabil. Jun 2004;18(4):414-422.

12



60.

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Miller WC, Deathe AB, Speechley M. Psychometric properties of the Activities-specific Balance
Confidence Scale among individuals with alower-limb amputation. Arch Phys Med Rehabil. May
2003;84(5):656-661.

SchoppenT, Boonstra A, Groothoff JW, de VriesJ, Goeken LN, Eisma WH. Physical, mental,and
social predictors of functional outcome in unilateral lower-limb amputees. Arch Phys Med
Rehabil. Jun 2003;84(6):803-811.

SchoppenT, Boonstra A, Groothoff JW, de VriesJ, Goeken LN, EismaWH. The Timed "up and go"
test: reliability and validity in persons with unilateral lower limb amputation. Arch Phys Med
Rehabil. Jul 1999;80(7):825-828.

Esquenazi A, DiGiacomo R. Rehabilitation afteramputation. JAm Podiatr Med Assoc. Jan
2001;91(1):13-22.

VA/DoD Clinical Practice Guideline for Rehabilitation of Lower Limb Amputation. Department of
Veterans Affairs & Department of Defense; 2008.

IsakovE, BurgerH, Gregori, etal. Isokineticand isometricstrength of the thigh musclesin
below-kneeamputees. Clin Biomech (Bristol, Avon). Jun 1996;11(4):232-235.

BodenheimerT, Lorig K, Holman H, Grumbach K. Patient self-management of chronicdisease in
primary care. Jama. Nov 20 2002;288(19):2469-2475.

Park YH, ChangH, KimJ, Kwak JS. Patient-tailored self-managementintervention forolderadults
with hypertensioninanursinghome.J Clin Nurs. Sep 1 2012.

Harris PA, TaylorR, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronicdata capture
(REDCap) - A metadata-driven mehtodology and workflow process for providing translational
research informatics support.J Biomed Inform. 2009;42(2):377-381.

Resnik L, Borgia M. Reliability of outcome measures for people with lower-limb amputations:
distinguishing true change from statistical error. Phys Ther. Apr 2011;91(4):555-565.

Miller WC, Deathe AB, Speechley M. Lower extremity prosthetic mobility: acomparison of 3 self-
reportscales. Arch Phys Med Rehabil. Oct 2001;82(10):1432-1440.

Condie ES, Helen; Treweek, Shaun. Lower Limb Prosthetic Outcome Measures: A Review of the
Literature 1995 to 2005. JPO Journal of Prosthetics & Orthotics. 2006;18(6):13-45.

Collin C, Wade DT, Cochrane GM. Functional outcome of lower limb amputees with peripheral
vasculardisease. Clin Rehabil. 1992;6( ):13-21.

Brooks D, Hunter JP, ParsonsJ, Livsey E, QuirtJ, Devlin M. Reliability of the two-minute walk test
inindividuals with transtibial amputation. Arch Phys Med Rehabil. Nov 2002;83(11):1562-1565.
Brooks D, ParsonsJ, HunterJP, Devlin M, WalkerJ. The 2-minute walk test as a measure of
functional improvementin persons with lower limb amputation. Arch Phys Med Rehabil. Oct
2001;82(10):1478-1483.

BoonstraAM, FidlerV, Eisma WH. Walking speed of normal subjects and amputees: aspects of
validity of gaitanalysis. Prosthet Orthot Int. Aug 1993;17(2):78-82.

Devlin M, Pauley T, Head K, Garfinkel S. Houghton Scale of prostheticuse in people with lower-
extremity amputations: Reliability, validity, and responsiveness to change. Arch Phys Med
Rehabil. Aug 2004;85(8):1339-1344.

Bussmann HB, Reuvekamp PJ, Veltink PH, Martens WL, Stam HJ. Validity and reliability of
measurements obtained with an "activity monitor" in people with and without a transtibial
amputation. Phys Ther. Sep 1998;78(9):989-998.

13



	w
	COMIRB Protocol
	COLORADO MULTIPLE INSTITUTIONAL REVIEW BOARD
	CAMPUS BOX F-490    TELEPHONE:  303-724-1055  Fax:  303-724-0990
	Blank Page

