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1.0 Objectives 51 

1.1 Describe the purpose, specific aims, or objectives.  52 

We will conduct a randomized controlled trial of 200 patients with PAD to determine 53 

whether a home-based walking exercise program significantly improves walking 54 

performance and other patient-centered outcomes at the nine-month follow-up, compared 55 

to usual care.  56 

 57 

PAD patients selected the trial’s outcome measures as those that best represent PAD 58 

patients’ physical limitations. All outcomes are well-validated and accepted outcome 59 

measures. The primary outcome measure is the six-minute walk test, an objective 60 

measure of walking endurance. Secondary outcomes consist of the Walking Impairment 61 

Questionnaire and the PROMIS questionnaires that assess patient-perceived walking 62 

ability, mobility, pain, and social functioning. Additional secondary outcomes consist of 63 

Actigraph-measured physical activity and quality of life, measured by the SF-36 physical 64 

functioning questionnaire. 65 

 66 

Feasibility Stage (Specific Aim #1): With input from PAD patients and healthcare 67 

providers, we will perform feasibility studies necessary to finalize our home-based 68 

exercise intervention. 69 

 70 

Trial Stage (Specific Aim # 2): In 200 patients with PAD, we will conduct a randomized 71 

controlled trial to determine whether our PAD patient-centered home-based exercise 72 

program improves walking ability, mobility, pain, and social functioning, compared to a 73 

usual care group. Our primary outcome is the six-minute walk, an objective, well 74 

validated measure of mobility. Secondary outcomes are well-validated questionnaire 75 

measures consisting of the Walking Impairment Questionnaire (WIQ) the PROMIS 76 

measures of mobility, pain, and social functioning, the SF-36 physical functioning score, 77 

and the Actigraph measure of physical activity. Primary and secondary outcome 78 

measures will be measured at baseline, 4.5 month follow-up, and nine-month follow-up.   79 

 80 

Exploratory Analysis.  In an exploratory specific aim, in up to 20 people with PAD, we 81 

will test the feasibility of wearing a pneumatic compression device for two hours per day 82 

in addition to home-based walking exercise.  We will also determine whether the 83 

combination of the pneumatic compression device + home-based walking exercise results 84 

in improved leg symptoms or walking performance in people with PAD. 85 

1.2 State the hypotheses to be tested.  86 

We will determine whether our PAD patient centered home-based exercise 87 

program improves walking ability, mobility, pain, and social functioning 88 

compared to a usual care group. 89 

1.3  In an exploratory analysis, we will collect some preliminary data regarding 90 

the efficacy of wearing a pneumatic compression device for two hours per day 91 

combined with home-based walking exercise for improving walking performance 92 

in people with PAD.  93 
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 94 

2.0 Background 95 

2.1 Relevant prior experience and gaps in current knowledge.   96 

Lower extremity peripheral artery disease (PAD) is a chronic and disabling 97 

condition that is common in the United States (U.S.).  Atherosclerosis, or cholesterol 98 

blockages, of the lower extremity arteries, also known as peripheral artery disease (PAD), 99 

affects 8 million men and women in the U.S and more than 200 million people world-100 

wide (1,18).   The prevalence of PAD is increasing world-wide and will continue to grow 101 

as the population lives longer with chronic disease (18).   102 

 103 

Risk factors for PAD include diabetes mellitus, cigarette smoking, hyperlipidemia, and 104 

hypertension (1,18).  PAD can be accurately and easily diagnosed with the ankle brachial 105 

index (ABI), a ratio of Doppler-recorded systolic blood pressures in the lower and upper 106 

extremities (19).  An ABI < 0.90 is the accepted criterion for PAD (19).  PAD is 107 

associated with a higher rate of death from heart disease and stroke compared to people 108 

without PAD (20,21).  With improved medical therapy, rates of death from heart disease 109 

and stroke have declined (1).  The result is that PAD patients are living longer with 110 

physical impairment and mobility loss (22).   111 

 112 

People with PAD have greater functional impairment, increased mobility 113 

loss, and poorer quality of life than people without PAD (2-6,23).  PAD 114 

patients have difficulty walking because the cholesterol blockages in their leg 115 

arteries prevent adequate oxygen supply to leg muscles during walking activity.  116 

Intermittent claudication is the most classic symptom of PAD and is characterized 117 

by pain in the calf muscle with walking activity, due to insufficient oxygen supply 118 

to leg muscles during walking (1,3,5).  Most PAD patients slow their walking 119 

speed or reduce their activity level to avoid walking-related leg pain (2-4).   This 120 

leads to functional impairment and poor quality of life (2,3,23).  In addition, 121 

people with PAD have increased mobility loss and greater declines in walking 122 

ability over time, compared to people without PAD (5,6).  In our Walking and 123 

Leg Circulation Study (WALCS), PAD patients with severe PAD at baseline were 124 

12 times more likely to become unable to walk continuously for six minutes two 125 

years later, compared to those without PAD (5).  PAD-related walking 126 

impairment has significant social and economic costs.  People with walking 127 

difficulty, such as that experienced by persons with PAD, are less likely to remain 128 

independent in the community and have increased rates of hospitalization and 129 

mortality, compared to people without PAD (6,24-27).   130 

 131 

Summary of the burden of PAD.  PAD affects 8 million individuals in the U.S. and will 132 

be increasingly common as the population survives longer with chronic disease (1,18,22).  133 

People with PAD have greater walking impairment and increased rates of mobility loss 134 

compared to people without PAD (2-6). PAD-associated functional impairment affects 135 

daily activities such as crossing a busy street, stair climbing, and social functioning. The 136 

impairment experienced by people with PAD is associated with higher rates of 137 
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institutionalization and poorer quality of life (24-27).  Effective interventions that are 138 

accessible to the majority of PAD patients are urgently needed to reduce the health 139 

burden cause by PAD.  140 

 141 

 142 

 2.2 Relevant Preliminary Data and Significance 143 

 144 

Few therapies are available to improve functional impairment in PAD patients.  145 

Only two medications (pentoxifylline and cilostazol) are FDA-approved for treating 146 

PAD-associated walking impairment.  Of these, recent data show that pentoxifylline is 147 

usually ineffective and benefits from cilostazol are modest (28-32).  Many patients with 148 

PAD are unable to take cilostazol long-term because of side effects that include heart 149 

palpitations, diarrhea, and headache.  Most people with PAD continue to have significant 150 

difficulty with walking endurance even on cilostazol therapy (31-32). Furthermore, most 151 

PAD patients are not candidates for lower extremity revascularization (13,14).  Even 152 

among PAD patients who undergo lower extremity revascularization, 40% of lower 153 

extremity angioplasty/stent procedures fail within three years (14).    Effective and 154 

accessible therapies are urgently needed to prevent mobility loss and reduce the 155 

health burden caused by PAD. 156 

   157 

Published clinical guidelines for PAD recommend supervised treadmill walking 158 

exercise to improve walking limitations in patients with PAD (13,14).  Supervised 159 

exercise significantly improves treadmill walking performance and six-minute walk 160 

performance in PAD patients (7-10).  However, most PAD patients do not participate in 161 

supervised exercise programs (11,12).  First, Medicare and other medical insurance 162 

companies do not pay for supervised exercise programs for patients with PAD.  Lack of 163 

insurance coverage for supervised exercise is a major barrier to participation in 164 

supervised exercise programs.  Most patients with PAD cannot afford to pay for 165 

supervised exercise.  Second, traveling to the exercise center three times weekly, as 166 

recommended by clinical practice guidelines (14), is burdensome for PAD patients. 167 

 168 

Current clinical practice guidelines state that there is insufficient evidence to 169 

support home-based exercise in PAD patients (13,14).  Because most patients with 170 

PAD find supervised treadmill exercise too costly and burdensome, effective home-based 171 

exercise programs are needed for PAD patients.  Yet PAD patients have difficulty 172 

exercising at home because of PAD-related leg pain that occurs with walking (see section 173 

2.1).  Learning to manage PAD-related pain during walking exercise is important in order 174 

for PAD patients to initiate and sustain a home-based exercise program.  To our 175 

knowledge, no prior studies have engaged PAD patients to design a home-based exercise 176 

program.  Similarly, prior studies have not adequately addressed leg symptoms 177 

experienced by PAD patients exercising at home.  An effective home-based exercise 178 

program that is designed by PAD patients and other stakeholders is needed to 179 

improve the physical impairment and prevent mobility loss that is associated with 180 

PAD.   Practice guidelines state that there is insufficient evidence to support home-based 181 

exercise for people with PAD (14).     182 

 183 
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PAD patients tell us they have difficulty adhering to home-based walking exercise.  184 

For the past ten months, we have worked directly with PAD patients and healthcare to 185 

develop an acceptable, accessible home-exercise program that overcomes barriers to 186 

exercise and meets the specific needs of PAD patients. We conducted multiple focus 187 

groups of PAD patients, completed a preliminary study of home-based exercise, carried 188 

out focus groups of healthcare providers, and engaged PAD patients to select outcome 189 

measures that best represent their PAD-related disability.  We used information from 190 

these activities to develop our intervention.   191 

 192 

We asked PAD patients were asked to identify and discuss the major barriers to 193 

home-based walking exercise activity.  In six focus groups of 30 PAD patients, we 194 

obtained the following key messages.  195 

 196 

 197 

Table 1.  Key messages obtained from PAD patients regarding home-based exercise 198 

interventions. 199 

What are the main barriers to regular walking exercise? 

 “Exercise-related leg pain is a major barrier to walking exercise.” 

 “Pain with walking is a big problem.  I will think of any excuse not to walk.  

There is always a reason.” 

 “I need something to motivate me.” 

 “I need a “coach” that I am accountable to.” 

 “I find it difficult to stick to a home-based exercise program, because I need some 

kind of skilled direction in the type of exercise I should do.” 

 Comment from a patient who indicated he did not know what exercise he should 

be doing for PAD: “…the best I had gotten for advice was physical therapy and 

the programs they had were not beneficial to my condition, and these therapies 

did not restore my ability to walk comfortably” 

 200 

The patient testimonials in Table 1 lead to these key conclusions from PAD patients:   201 

 PAD patients find that leg pain during walking is a major barrier to 202 

walking exercise;  203 

 PAD patients want a trainer or coach to be accountable to;  204 

 PAD patients are not sure what type of exercise to engage in.   205 

Our home-based exercise intervention was designed to respond to these key messages 206 

from PAD patients.  207 

 208 

Healthcare providers tell us they have insufficient tools available to them to help 209 

PAD patients adhere to home exercise.  We conducted focus groups of healthcare 210 

providers for PAD patients, including vascular surgeons, general internists, and nurse 211 

practitioners caring for PAD patients.   Healthcare providers report that few therapies are 212 

available to patients with PAD and that they have difficulty helping PAD patients adhere 213 

to home-based exercise.  Table 2 shows key messages from focus groups of healthcare 214 

providers.   215 

 216 

 217 
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 218 

 219 

 220 

 221 

 222 

 223 

 224 

 225 

Table 2.  Key messages reported by healthcare providers about the care of PAD 226 

patients. 227 

What are the barriers to treating PAD patients? 

 “Getting PAD patients to walk for exercise is difficult because walking is painful 

for PAD patients”. 

 “Getting PAD patients to exercise regularly is like any health behavior change:  

Difficult to achieve.”  

 “I would like to know exactly what characteristics of a walking exercise program 

are best.  How many times should patients walk per week, for example, and how 

long should they walk per session.” 

 “A hand out or written prescription that I could hand to the patient would be very 

helpful.” 

 228 

The healthcare provider feedback shown in Table 2 leads to these key conclusions:  229 

Health care providers report that a) healthcare providers need tools to help PAD 230 

patients adhere to home-based exercise; b) healthcare providers would like a 231 

“prescription”- similar to a physical therapy prescription- that they could provide to PAD 232 

to get them started in a home-based exercise program.  Therefore, Phase I of our 233 

intervention (see section C below) will help PAD patients develop the habit of home-base 234 

exercise and acquire the skills needed to adhere to a home-based exercise program.  We 235 

anticipate that healthcare providers will prescribe Phase I of our intervention to PAD 236 

patients, just as they might prescribe a physical therapy program for patients with chronic 237 

low back pain.  In Phase II of our intervention, PAD patients will continue their home 238 

based exercise with the assistance of a Fitbit for self-monitoring and a remote coach. 239 

 240 

Summary of the significance of this proposal.  PAD patients experience significant 241 

physical impairment and disability (2-6).  Few therapies are available that improve the 242 

disability caused by PAD.  Although supervised treadmill exercise improves walking 243 

ability, PAD patients do not have access to supervised exercise.  Current clinical practice 244 

guidelines state that there is insufficient evidence to support home-based exercise for 245 

patients with PAD (13,14).  Our proposed study addresses a critical gap in the care of 246 

PAD patients.  Our home-based exercise intervention was designed to be accessible and 247 

acceptable to the vast majority of PAD patients.  We expect that our home-based 248 

exercise intervention will improve functioning and prevent mobility loss in the large 249 

and growing number of people with PAD.    250 

 251 

3.0 Inclusion and Exclusion Criteria 252 
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3.1 Screening for eligibility. 253 

Recruitment.  We will randomize 200 PAD participants over 16 months.  Based on our 254 

prior clinical trials of PAD patients, we anticipate an 10% drop-out at 9-month follow-up 255 

(9,15).  As in our prior clinical trials, we will identify potential PAD participants using 256 

Northwestern’s Enterprise Data Warehouse and we will contact all patients with PAD 257 

cared for at Northwestern.  We will also use radio and newspaper advertising and we will 258 

mail informational postcards to age-eligible men and women living in the Chicago area.  259 

We have substantial experience successfully using each method.  Since 2004, we have 260 

randomized 620 PAD participants from the Chicago-area into NIH-funded clinical trials 261 

(9,15,38).  We have the experience and expertise to successfully recruit the proposed 200 262 

PAD participants for this proposed trial.   263 

3.2 Criteria. 264 

 265 

Inclusion Criteria.  An ABI < 0.90 at the baseline study visit is a well-accepted standard 266 

for presence of PAD and will be our inclusion criterion (39-42).  In addition, participants 267 

with an ABI > 0.90 but ≤ 1.00 who experience a 20% drop in ABI after the heel-rise 268 

exercise will be eligible. Participants with an ABI > 0.90 who have medical record 269 

evidence of prior lower extremity revascularization for PAD will also be eligible. Finally 270 

participants with an ABI > 0.90 who have medical record evidence of PAD based on non-271 

invasive vascular laboratory testing or based on angiographic findings will be 272 

eligible.  Note that screening via Lifeline Screening is not sufficient for inclusion in the 273 

study.  Non-invasive vascular laboratory evidence of PAD must be obtained from a 274 

vascular laboratory. 275 

 276 

Exclusion Criteria.  Exclusion criteria and justification for each criterion follow. 277 

 278 

Table 3.  Summary of exclusion criteria and justification for each criterion. 279 

List of specific exclusion criteria Justification for exclusion criteria 

1.  Above or below knee amputation, critical limb 

ischemia, inability to walk without a walker, wheelchair 

confinement, foot ulcer, non-English speaking, significant 

visual impairment that interferes with walking activity, 

hearing impairment that interferes with full study 

participation, unable to return to the medical center or 

fitness center at the expected visit frequency, or unwilling 

to use technology required for the intervention. 

1.  Inability to fully participate in the intervention. 

2.  Individuals whose walking is limited by a condition 

other than PAD. 

2.  The intervention is designed to improve PAD-

related walking impairment. 

3. > Class II NYHA heart failure or angina.  Increase in 

angina, angina at rest, abnormal baseline stress test.* 

3. Exercise may not be safe for these potential 

participants. 

4. Major surgery including lower extremity 

revascularization or orthopedic surgery during the prior 

three months or anticipated in the next nine months.** 

4. Surgery may influence change in functional 

performance, independent of  

study interventions. 

5. Major medical illness including lung disease requiring 

oxygen, Parkinson’s Disease that impairs walking ability, 

5. These conditions may interfere with the ability to 

fully participate and complete the study. 
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*Consistent with current practice guidelines, potential participants will be asked to 280 

complete a baseline exercise stress test.  Participants who have had a recent cardiac stress 281 

test separate from the HONOR study showing no evidence of ischemia may be eligible to 282 

participate without undergoing the HONOR baseline stress test.  Specifically, participants 283 

with a normal cardiac stress test within the past six months who have no chest discomfort 284 

on exertion may decline to undergo a cardiac stress test as part of the HONOR Study and 285 

still be eligible to participate.  Participants with an abnormal baseline stress test may be 286 

eligible if they have had a recent cardiac stress test with imaging or an angiogram 287 

showing no evidence of ischemia. They may also be eligible if their recent cardiac stress 288 

test with imaging or angiogram shows mild to moderate coronary artery disease so long 289 

as the following are all true:  a) their physician states that it is safe for them to exercise in 290 

the HONOR study; b) the HONOR Study’s medical safety officer states that it is safe for 291 

them to exercise in the HONOR study; c) ischemic leg symptoms are the primary reason 292 

for their walking limitations.  293 

 294 

** These participants may be eligible at a later date.  For example, people currently 295 

exercising too much may become eligible at a later date if they stop regular exercise. = 296 

 297 

or cancer requiring treatment in the prior two years. (Note: 

Potential participants may still qualify if they were 

diagnosed with non-melanoma skin cancer in the past two 

years or if they have had treatment for an early stage cancer 

in the past two years and the prognosis is excellent. Patients 

who only use oxygen at night may still qualify.) ** 

6. Heart attack, stroke, or coronary artery bypass surgery in 

the last 3 months.** 

6. Recovery from these conditions may improve 

study outcomes independently of study 

interventions.  

7.  Mini-mental status examination score < 23 (43), 

dementia, or psychiatric illness. 

7.  May interfere with ability to fully engage in the 

study.  

8. Currently walking regularly for exercise at a level 

comparable to the amount of exercise prescribed in the 

intervention.** 

8. The intervention may not further improve 

functioning.  

9. Currently enrolled in another clinical trial, exercise trial, 

or in cardiac rehabilitation. Currently enrolled in a clinical 

trial or current participation in cardiac rehabilitation or a 

trial of a therapeutic intervention within the past three 

months. For a clinical trial of a stem cell or gene therapy 

intervention, potential participants will be potentially 

eligible immediately after the final study visit for the 

clinical trial, so long as s at least six months has passed 

since the participant received their final treatment in the 

stem cell or gene therapy study.  

9. These interventions may alter outcome measures, 

independently of other study interventions.  

10. Deemed a poor candidate for the study or poorly suited 

for the intervention (at PI discretion). 

10. May not be well suited for the program 
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Participant Subgroups. We will we acknowledge that these analyses are post-hoc, and 298 

we will check for baseline imbalances in the two study groups and we will adjust for any 299 

imbalances. Next, we will stratify participants according to the following variables and 300 

determine whether the intervention is more effective in groups defined by these variables: 301 

socioeconomic status (education level and zip code are very reasonable ways to 302 

measure), age > 65 vs. < 65, presence of exertional leg pain at baseline, prior 303 

revascularization vs. no prior revascularization, African-American vs. not African-304 

American, sex (male vs. female), baseline six-minute walk performance, and baseline 305 

ABI < 0.50 vs. 0.50 to < 0.90.  306 

 307 

 308 

3.3 Special Populations.  309 

Vulnerable populations (fetuses, pregnant women, children, 310 

prisoners, and institutionalized persons) and adults unable to consent 311 

will not be included in this study. 312 

 313 

4.0 Study-Wide Number of Subjects 314 

NA 315 

 316 

5.0 Study-Wide Recruitment Methods 317 

NA 318 

 319 

6.0 Multi-Site Research 320 

 321 

To accommodate the recruitment rate for this study, we will use additional study sites at 322 

New York University (NYU) Langone Medical Center and University of Minnesota 323 

(UM) Medical Center. Dr. Jeffrey Berger will serve as the site investigator for the 324 

HONOR study at NYU. The NYU HONOR team will randomize approximately 50 of the 325 

200 participants into the study. Participants will be consented and assessed and complete 326 

on-site intervention at NYU medical centers. Dr. Diane Treat-Jacobson will serve as the 327 

site investigator for the HONOR study at UM. The UM HONOR team will randomize 328 

approximately 20 of the 200 participants into the study. Participants will be consented 329 

and assessed and complete on-site intervention at UM medical centers. Participants at 330 

NYU and UM will interact with Northwestern staff for their monthly phone and regular 331 

coaching calls. 332 

 333 

7.0 Study Timelines 334 

 335 

Overview of the timeline for this proposed study.  Figure 1 shows the study timeline. 336 

Substantial input has already been obtained from PAD patients, healthcare providers, and 337 

other stakeholders.  This has greatly improved the efficiency of our proposal and enabled 338 

us to begin with a patient-centered home-based exercise intervention that is largely 339 

complete.  Between months 1-8 we will complete pre-trial feasibility testing of our 340 

intervention.  Between months 9-32 we will conduct a definitive randomized controlled 341 
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trial of 200 PAD participants, to determine whether our home-based exercise intervention 342 

significantly improves patient-centered outcomes, compared to usual care. Our timeline is 343 

shown in Figure 1. 344 

 345 

Figure 1.  Study Timeline. 346 

Months 2 4 6 8 10 12 14 16 18 20  22 24 26 28 30 32 34 36 

Start-up                    

Advisory Committee 

Input  

                   

Pre-trial feasibility 

testing 

(Specific Aim #1) 

                   

Recruitment (Specific 

Aim #2) 

                    

Randomization and data 

collection. (Specific Aim 

#2) 

                   

Data analyses/manuscript 

writing (Specific Aim 

#2) 

                   

As shown in Figure 1, study manuals will be written between months 0-2, based on the 347 

home-based exercise intervention we have developed to date with PAD patient, 348 

healthcare provider, and other stakeholder input.  These manuals will be reviewed by our 349 

Advisory Committee.  An on-site meeting of our Advisory Committee will take place 350 

between months 3-4, during which our Advisory Committee will provide feedback to 351 

study investigators.  The intervention will be modified based on the Advisory 352 

Committee’s input.  Final pre-trial feasibility testing of our intervention will take place 353 

between months 5-8 (Specific Aim #1).  Results of our pre-trial feasibility testing will be 354 

shared with our Advisory Committee in month 8.  Their feedback will be used to finalize 355 

our intervention.  The randomized controlled trial, to definitively test our patient-centered 356 

home-based exercise intervention, will take place between months 9-32.  Data analyses 357 

and manuscript writing will take place between months 33-36.   358 

 359 

8.0 Study Endpoints 360 

8.1 Primary and secondary study endpoints. 361 

All primary and secondary outcomes (study endpoints) will be obtained at baseline, 4.5 362 

month follow-up, and nine-month follow-up. Each outcome is described below. 363 

      364 

Table 4.  Study Outcomes and timing of measurement 365 

Outcome measure Baseline 4.5 month 

follow-up  

Nine-month 

follow-up 

Six-minute walk (primary outcome) X X X 

Walking Impairment Questionnaire distance and 

speed and stair climbing scores 

X X X 

Mobility Questionnaire (PROMIS) X X X 
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Global Health Questionnaire (PROMIS)* X X X 

Pain Questionnaire (PROMIS) X X X 

Social role questionnaire (PROMIS) X X X 

Short-Form 36 (SF-36) physical functioning score 

Actigraph 

X 

X 

X 

X 

X 

X 

*Questionnaires with an asterix will be completed on a computer. All other 366 

questionnaires will be paper forms. 367 

 368 

Primary Outcome:  Change in six-minute walk distance at nine-month follow-up.  369 

The six-minute walk is an objective and well-validated measure of walking endurance 370 

that is well accepted in the scientific community (3-6,9,15,44-46). Change in the six-371 

minute walk has been linked to clinically meaningful outcomes, including mobility loss, 372 

mortality, and meaningful declines in quality of life (47,48).  Therefore, the six-minute 373 

walk, an objective measure, is our primary outcome. We have substantial experience 374 

measuring the six minute walk (2-6,9,15).  Most prior clinical trials of PAD patients used 375 

treadmill walking as their primary outcome measure.  However, PAD patients in our 376 

focus groups report that treadmill walking is not a natural form of walking for them.  377 

Published studies from older patients confirm this, and demonstrate that treadmill 378 

walking is associated with balance problems and anxiety (49-51).  The intra-class 379 

correlation coefficient for the test-retest reliability of the six-minute walk test among 156 380 

PAD participants in our laboratory was 0.90 (p<0.001) when two six-minute walk tests 381 

were completed one to two weeks apart (44).  For all of these reasons, the six-minute 382 

walk test will be our primary outcome measure. 383 

 384 

Walking Impairment Questionnaire (WIQ).  Change in WIQ distance and speed and 385 

stair-climbing scores between baseline and nine-month follow-up are secondary 386 

outcomes.  The WIQ is a well validated questionnaire that measures patient-reported 387 

walking limitations in distance and speed (52-54).  The WIQ scores correlate with PAD 388 

severity and improve in response to therapeutic interventions in PAD patients, such as 389 

supervised exercise (9,15,55).  PAD patients rank their degree of difficulty walking 390 

increasingly greater distances and increasingly faster speeds (52).  The patient rating for 391 

each question is multiplied by a factor corresponding to the magnitude of the distance and 392 

speed for each question.  This score is divided by the maximum possible score to obtain a 393 

percent score, ranging from zero to 100, where zero represents the inability to walk the 394 

shortest distance and slowest speed, respectively, and 100 indicates no difficulty walking 395 

the greatest distance or fastest speed, respectively.  Separate scores are calculated for 396 

walking distance and speed. 397 

 398 

Patient-Reported Outcomes Measurement Information System (PROMIS) 399 

Questionnaires (www.nihpromis.org).   400 

Validity of PROMIS measures.  PROMIS instruments use modern measurement theory 401 

to assess patient-reported health status for physical, mental, and social well-being to 402 

reliably and validly measure patient-reported outcomes (PROs) for clinical research and 403 

practice (61-62). PROMIS has constructed item banks (a collection of questions that can 404 

be administered in short forms or adaptively through computerized adaptive testing). 405 

Short forms consist of 4-10 items; computerized adaptive testing (CAT) consist of 3-7 406 
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items.  Administration by CAT yields more precise estimates of each construct, with 407 

fewer items, compared to a short form. The CAT selects the most appropriate items for 408 

each person, based on her/his ability. CAT also produces better measurement at the 409 

extremes (very high or very low) of the score range. Numerous studies have 410 

demonstrated high reliability and validity for the PROMIS instruments. Specifically, 411 

reliability is 0.90 or greater across most of the score distribution (58,60,61).  Patterns of 412 

correlations with “legacy” (widely-used) instruments support construct validity. 413 

Specifically, correlations between PROMIS Physical Function (which includes Mobility) 414 

and the Health Assessment Questionnaire and SF-36 were -0.80 and -0.88, respectively; 415 

correlations between PROMIS Pain Interference and the Brief Pain Inventory 416 

interference subscale were 0.85 to 0.90 (62,65); correlations between PROMIS Ability to 417 

Participate in Social Roles and Activities and the FACT-GP Functional Well-being 418 

subscale was 0.66 (60).  Several longitudinal validation studies were recently completed 419 

with PROMIS and demonstrated responsiveness to change (Hahn, personal 420 

communication). 421 

 422 

Short-Form 36 (SF-36) physical functioning score.  The SF-36 physical functioning 423 

score is a well-validated quality of life measure frequently used to assess changes in 424 

response to therapeutic interventions in patients with PAD. 425 

 426 

Actigraph. The Actigraph will be used to measure physical activity at baseline and 427 

follow-up.  Participants will be asked to wear the Actigraph for up to 20 consecutive 428 

days.  At baseline and 4.5 month follow-up we will use the first seven days of high 429 

quality physical activity in analyses.  At the final follow-up visit, participants will be 430 

asked to wear the Actigraph for up to 20 days in order to obtain a total of 14 days of 431 

activity data.  This will allow us to collect seven days of physical activity data before the 432 

intervention is completed and seven days of physical activity data after the intervention is 433 

completed.  These data will be obtained in both the intervention and usual care groups.     434 

 435 

Additional Measures.  A four-meter walk test will be administered at usual and fastest 436 

pace at the baseline and follow-up visits.  Participants will be asked to perform the usual 437 

paced four-meter walk at usual pace and the “fast paced” four meter walk at their fastest 438 

pace.  Each of these short walks will be performed twice.  Blood will also be drawn at 439 

both visits to be stored and used for further research, for analysis of genetic factors and 440 

blood factors which may be associated with an increased risk of heart disease and stroke 441 

or with other important outcomes related to exercise. Participants will be asked to 442 

complete a series of standing and balance exercises, including chair stands.  443 

 444 

8.2 Primary or secondary safety endpoints.   445 

None. 446 

 447 

9.0 Procedures Involved 448 

9.1 Study design. 449 
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In our preliminary study, the Fitbit activity monitor and a telephone coach 450 

successfully helped patients with PAD adhere to a home-based exercise program.  451 

Based on information we obtained from PAD patients and healthcare providers, we 452 

designed and successfully completed a four-week pilot study of home-based walking 453 

exercise in patients with PAD.  In this preliminary study, PAD participants were given a 454 

Fitbit activity monitor to help them monitor their walking exercise and worked with a 455 

remote coach, who telephoned the PAD participants once weekly, using behavioral 456 

techniques to help the PAD participants adhere to a home-based walking exercise 457 

program.  The Fitbit activity monitor is a 3x axial accelerometer that is worn discreetly 458 

on clothing and records activity every two minutes.  We selected the Fitbit because PAD 459 

patients previously indicated to us that an activity monitor motivates them to walk for 460 

exercise and because recent literature shows that activity monitors can successfully help 461 

patients without PAD achieve behavioral change (33,34).  The Fitbit, shown in Figure 2a, 462 

is easy to use and uses Bluetooth technology to automatically upload physical activity 463 

onto a home computer when the participant walks within 10 feet of their computer. 464 

Uploaded data are displayed graphically and are visible to the participant and the remote 465 

telephone coach, allowing the participant and the coach to continuously monitor progress 466 

throughout the study.   467 

 468 

Figure 2a. Fitbit shown next to quarter                  Figure 2b. Uploaded Fitbit data 469 

from PAD participant   470 

          471 
              472 

Figure 2 Legend.  Figure 2a shows the Fitbit adjacent to a quarter.  Figure 2b shows 473 

uploaded data from a PAD participant in our pilot study.  As shown in Figure 2b, the y 474 

axis shows number of steps and the x-axis shows time.  As shown in Figure 2b, this PAD 475 

participant was extremely inactive when he was not exercising. 476 

 477 

We enrolled fifteen patients with PAD who were not exercising in this preliminary study.  478 

At baseline, all participants met at our exercise facility with the study telephone coach.  479 

The coach instructed participants on use of the Fitbit activity monitor and showed them 480 

how to upload Fitbit data on a computer.  All participants successfully learned to link 481 

their Fitbit to a computer during their one on-site visit to the medical center.  Please note 482 

that in our proposed study, those without a home computer will receive a computer tablet 483 

for the duration of the study, with which they can upload their Fitbit data.   During the 484 

first week of the preliminary study, participants were instructed by the coach to walk for 485 

exercise at least five days per week for at least 15 minutes per session.  Participants were 486 

instructed to increase their walking activity per session during each week of the four-487 

week intervention until they achieved 40-60 minutes of walking per session.  Participants 488 

were asked to monitor their activity using the Fitbit.   Participants were contacted by 489 

telephone each week by the coach, who remotely reviewed their Fitbit data and discussed 490 
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their exercise activity.  Using the Fitbit monitor combined with this weekly telephone 491 

coaching, sedentary PAD participants in our pilot study increased their exercise from 492 

154.6 minutes per week in week one to 185.4 minutes per week in week four.  These pilot 493 

study results demonstrate that the Fitbit activity monitor combined with a remote 494 

telephone coach helped PAD patients substantially increase their walking exercise over a 495 

relatively short time period.   496 

 497 

We obtained feedback from the 15 PAD patients who participated in our 498 

preliminary home-based exercise study.  A summary of their feedback is shown in 499 

Table 5.  PAD participants were uniformly enthusiastic about the Fitbit activity monitor 500 

as a motivating device.   501 

 502 

Table 5. Feedback from PAD patients in our pilot study of home-based walking 503 

exercise.   504 

Representative feedback from PAD patients regarding the pilot home-exercise 

study. 

 “I loved monitoring with the Fitbit.  It was easy to use.  I could track my 

progress.” 

 “The Fitbit made me realize how sedentary I am.  Even walking to the bathroom 

in my apartment made a big “blip” on my Fitbit.  So the Fitbit motivated me to 

walk more.” 

 “If I saw that I was close to a threshold value, I walked further in order to break 

the threshold value.” 

 “Four weeks was too short for using the Fitbit.  I did not want to return it.”  

 “The coach helped me stay on track.” 

Based on these results, and feedback from healthcare providers and PAD patients (see 505 

section 2.2 and Tables 1-2 above), our proposed home-based exercise intervention will 506 

use the Fitbit monitor and a telephone coach to encourage PAD patients to adhere to a 507 

home-based walking exercise intervention.   508 

 509 

Pre-trial Feasibility Testing Stage.  During the pre-trial feasibility testing stage we will 510 

ask participants to take part in meetings or studies to fine-tune the home-based walking 511 

exercise intervention.    512 

 513 

Home Exercise Feasibility Study.  Up to 12 participants with PAD will participate in a 514 

feasibility study that will last for up to five weeks.  This feasibility study will include an 515 

initial visit at the walking exercise facility at Northwestern Memorial Hospital’s Cardiac 516 

Rehab Center or at the Northwestern Memorial Hospital.  At this visit, participants in the 517 

feasibility study will learn how to use a Fitbit activity monitor to self-monitor their 518 

walking exercise activity.  They will be helped to set goals for walking exercise 519 

frequency and duration for each week of the home exercise study. Fitbit activity data will 520 

be uploaded onto the participant’s home computer.  Study investigators will help the 521 

participants adapt their home computer to receive the Fitbit data, which can be viewed 522 

online by study participants and by the study coach.  If a participant does not have a 523 

home computer, they will be provided with an iPad to allow them to upload their Fitbit 524 

data. The iPad will be loaned for the duration of the feasibility study only.  After the 525 
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initial visit, participants will be telephoned each week by the study coach who will 526 

review their walking activity progress and provide feedback.  Participants may be asked 527 

to return to the exercise study for additional instruction during the feasibility study.  If 528 

necessary to help get their device set up to receive Fitbit data, the coach may travel to the 529 

participant’s home to help them with their home computer.  Participants will be asked to 530 

track their walking exercise goals and their walking exercise activity both on paper and 531 

on the study website during the feasibility study. The purpose of this pilot testing is to 532 

ensure that the Fitbit records the exercise activity recorded by participants on paper and 533 

to evaluate the participants’ perceptions of using the website to record their walking 534 

exercise activity.  535 

   536 

Pilot testing of group telephone calls.  During the home exercise feasibility study, 537 

participants will be asked to participate in a group telephone conference call with other 538 

participants in the home exercise feasibility study. The study coach will also participate 539 

in these group telephone calls.  We may also ask one of our PAD advisors to help lead 540 

the group telephone calls.  These telephone calls will take place once per week during the 541 

feasibility pilot study.  Topics discussed will include techniques to help the participants 542 

adhere to their home-based walking exercise, including goal setting, self-monitoring, 543 

managing ischemic leg pain during activity, and finding a location for home-based 544 

exercise.  PAD participants on the telephone call will be asked to share their experiences 545 

participating in the home exercise feasibility study.  These group telephone calls will last 546 

approximately one hour. 547 

 548 

Pilot testing of website.  During the home exercise feasibility study, participants will be 549 

asked to use the study’s website.  One of the main purposes of this website is to allow 550 

PAD participants in the feasibility study to communicate with one another.  The website 551 

will provide an opportunity for PAD participants to post comments about their experience 552 

in the home exercise feasibility study including challenges and successes that they 553 

encounter.  Study staff members will view the material from study participants and edit 554 

as needed before posting to ensure that only appropriate material appears on the website.  555 

The study website will also include individual participant exercise and Fitbit data, but this 556 

information will only be visible to the individual participants.   557 

 558 
Focus Groups.   The purpose of the home exercise feasibility study is to gather 559 

information from participants about what helped best motivate them to adhere to home-560 

based walking exercise.  Therefore, at the conclusion of the home exercise feasibility 561 

study, participants will be asked to participate in up to two focus groups to discuss their 562 

experiences recording their exercise data, viewing the Fitbit information, participating in 563 

the group telephone calls, and using the website.  We will hold as many focus groups as 564 

needed to allow all of the participants to attend at least one session.  Detailed notes will 565 

be taken and used to modify our protocol as needed to ensure the intervention is as 566 

efficacious as possible.   567 

 568 

Overview of our proposed home-based walking exercise intervention.  Our home-569 

based exercise intervention focuses on walking exercise and consists of two phases.  570 

Phase I (weeks 1-4) consists of four on-site visits to an exercise facility over an 571 



PROTOCOL TITLE: HOme-based moNitORed Exercise for PAD 

 

 Page 17 of 45 Revised Template: November 10, 2014 

approximately four week period, where participants will meet the telephone coach, learn 572 

to use the Fitbit activity monitor, learn behavioral skills necessary for long-term 573 

adherence to home-based exercise, and get started on their exercise program.  Phase II 574 

(weeks 5-36) is entirely home-based and includes a) use of the Fitbit for self-monitoring; 575 

and b) regularly scheduled telephone calls from the study telephone coach to monitor and 576 

support participants’ home exercise activity.  Participants in the intervention group will 577 

be contacted by telephone once per month to inquire about serious adverse events, such 578 

as hospitalizations for example. 579 

 580 

Randomization.  We will develop a specific SAS computer program for randomization. 581 

Participants will be randomized to one of two parallel arms: home-based exercise 582 

intervention vs. usual care.  Only participants who complete all baseline measures and 583 

meet eligibility criteria will be randomized. Block randomization will be implemented, 584 

using randomly selected block sizes of four, six, or eight. Only subjects willing to be 585 

assigned to either condition will be randomized.   586 

 587 

Phase I of the intervention (weeks 1-4 of our intervention).  Based on our prior 588 

investigations combined with PAD patient and healthcare provider feedback, our home-589 

based exercise intervention begins with four on-site visits to an exercise facility.  During 590 

these on-site visits, the coach will teach PAD patients to use the Fitbit to self-monitor 591 

their exercise activity.  The coach will help PAD patients learn behavioral skills including 592 

goal-setting, self-monitoring, and managing exertional leg pain during walking exercise.  593 

PAD patients will establish a relationship with the coach, who will begin contacting them 594 

weekly by telephone during Phase I (in addition to the on-site visits) and who will remain 595 

in contact with them via regularly scheduled telephone calls during Phase II.  PAD 596 

participants will be scheduled in groups of about four participants for the on-site sessions 597 

in Phase I.  This provides PAD patients an opportunity to meet and bond with other PAD 598 

patients.   599 

 600 

Phase II of the intervention (weeks 5 to 36).  After Phase I, participants will transition 601 

to Phase II of the intervention.  Phase II does not involve on-site visits to the medical 602 

center.   PAD participants will continue using the Fitbit to track their home-based 603 

exercise, and they will communicate by telephone with the coach.  Between weeks 5-9, 604 

the coach will call PAD participants once per week.  Between weeks 10-17, the study 605 

coach will call PAD participants every other week.  Between weeks 18-36, the study 606 

coach will call PAD participants once per month.  However, PAD participants who are 607 

not adhering to regular walking exercise activity will be telephoned by the coach more 608 

frequently as needed, so that the coach can offer additional help and ensure adherence to 609 

the home-based exercise program.  Thus, remote coaching via regular telephone calls will 610 

be individualized.  PAD patients will continue to use the Fitbit throughout Phase II.  611 

Output from the Fitbit monitor will be visible to both the coach and the patient 612 

throughout Phase II.   613 

 614 

Our home-based exercise intervention focuses on walking.  Our exercise intervention 615 

focuses on walking exercise for several reasons.  First, our focus groups of PAD patients 616 

informed us that walking exercise is preferred by most people with PAD.  PAD patients 617 



PROTOCOL TITLE: HOme-based moNitORed Exercise for PAD 

 

 Page 18 of 45 Revised Template: November 10, 2014 

consistently told us that walking exercise is easily accessible because they can walk 618 

outdoors, in the hall corridors of their apartment buildings, or even around the perimeter 619 

of their home basement.  Second, PAD patients told us that walking exercise allows them 620 

to specifically focus on improving their walking.  PAD patients believe that walking 621 

exercise will specifically help them overcome their walking difficulty.  Third, supervised 622 

walking exercise is known to improve walking performance in PAD patients and is the 623 

only form of exercise currently recommended by practice guidelines for patients with 624 

PAD (7-10,13,14).  Table 6 summarizes feedback from PAD patients and healthcare 625 

providers that justifies our plan to have our exercise intervention focused on walking. 626 

 627 

Table 6.  Feedback from PAD patients and healthcare providers about walking 628 

exercise. 629 

Summary of key messages about walking exercise from PAD patients 

 Walking exercise allows patients with PAD to practice and improve upon their 

walking difficulties 

 Walking exercise is accessible:  patients can walk outside their home and start 

walking.  

 PAD patients know that walking is good for them. 

Summary of key messages about walking exercise from healthcare providers. 

 Healthcare providers are aware of practice guidelines recommending walking 

exercise for PAD patients. 

 Healthcare providers, based on available evidence, believe that walking exercise is 

the best type of exercise for PAD patients, but want help getting PAD patients to 

exercise. 

 630 

Using the Fitbit to motivate PAD patients to adhere to home-based exercise.  Our 631 

preliminary data collected for this proposal shows that PAD patients find the Fitbit highly 632 

motivating.  A description of the Fitbit is provided in section 9.1 (see Figure 2).  The 633 

Bluetooth mechanism automatically uploads Fitbit data on a home computer or tablet 634 

when the participant walks within 10 feet of the device.  Each individual’s activity data 635 

are visible on-line to both the PAD participant and the coach.  The study coach will view 636 

each participant’s exercise data once weekly.  During the regularly scheduled telephone 637 

calls with study participants, the coach will use the uploaded Fitbit data to provide 638 

feedback to each participant. If participants do not have access to a Fitbit compatible 639 

computer or tablet or related equipment (such as a charger for their device) we will 640 

provide them with the necessary equipment. All borrowed devices will be returned at the 641 

end of the study. 642 

 643 

Telephone calls from the coach.  Each contact of the coach with each participant in the 644 

intervention will have a structured format.  Adherence to this format (treatment fidelity) 645 

will be monitored by the coach using a check-list, completed at the end of each formal 646 

participant contact.  In addition, for quality control purposes, all telephone coaching 647 

session will be audiotaped and a subset will be reviewed by an independent rater.  The 648 

components of each session, recorded on the check-list, are as follows: a) Checking in:  649 

Review exercise data uploaded on the Fitbit web site.  This information will include the 650 

total number of exercise sessions and the time spent engaged in exercise per session.  651 
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This will be reviewed in the context of the walking exercise goals established during the 652 

prior contact with the coach; b) Discussion of challenges encountered with exercise 653 

adherence and strategies for overcoming them; The coach will discuss with the 654 

participant any barriers encountered to walking exercise activity and strategies to 655 

overcome them.  Potential barriers we may encounter, based on our experience, include 656 

leg pain and discomfort during exercise, adverse weather affecting the ability to walk 657 

outdoors, and inter-current illness that interferes with exercise behavior.  c) Discuss 658 

MAPs (My Action Plan) for the coming week; Participants will be asked to discuss with 659 

the coach their goals for the coming week(s).  These goals will be written down by the 660 

participant and by the coach and will serve as a reference for the next telephone contact;   661 

d) Wrap-up/questions- mindful reflection and wrap-up/conclusion with focus on 662 

successes and challenges.  We successfully used this method with PAD patients during 663 

in-person visits in our completed GOALS trial (15).   664 

 665 

Coach training and certification. Prior to beginning the intervention, the coach will 666 

receive training by co-investigators and behavioral experts, Drs. Rejeski and Spring.  Our 667 

study coach, Mr. Al Rego, is an exercise physiologist who has served as an 668 

interventionist for our successful GOALS Study and for our ongoing LIFE Study.  Dr. 669 

Rejeski will travel to Northwestern for 1.5 days to lead the training sessions along with 670 

Dr. Spring.  The study coach will read the study intervention manuals prior to training.  671 

Training will include an overview of the conceptual background for the intervention.  Dr. 672 

McDermott will present information about PAD-related ischemic leg pain, and optimal 673 

exercise programs for PAD.  The coach will role-play telephone counseling sessions, 674 

receiving immediate feedback.  Management of “difficult” participants and challenging 675 

scenarios will be reviewed.  After completing training, the interventionist will perform 676 

telephone counseling calls with five mock participants.  A certification checklist will be 677 

used to ensure that the interventionist adheres to the study protocol (see Table 7).   678 

 679 

Monitoring the coach’s fidelity to the study intervention.  The coach will use a 680 

checklist (shown in Table 7) to guide each telephone coaching call.  All telephone 681 

contacts with participants will be audiotaped.  A ten percent subsample will be reviewed 682 

each quarter by study investigators (Drs. McDermott/Spring/Rejeski) to ensure fidelity to 683 

the intervention.  Feedback will be provided to the coach.  When the coach deviates from 684 

the protocol, the coach will be re-trained and certified. 685 

   686 

Table 7.  Study Checklist Components for Monitoring Fidelity to the Study 687 

Intervention. 688 

Component Checklist 

Checking in- adherence to transmittal of exercise frequency and duration. X 

Adherence to transmitting Fitbit data. X 

Discuss use of the website.  

Discuss group telephone calls (if applicable)  

Discuss challenges encountered with solutions to overcome them. X 

Discussion of My Action Plan (MAP) X 

Wrap-up, conclusion. X 
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 689 

Group telephone calls with other PAD patients.  Some PAD patients have told us that 690 

interactions with other PAD patients are supportive and motivating.  Therefore, we will 691 

hold two telephone conference calls each month, led by the study coach, during which 692 

PAD patients will have opportunity to interact with other PAD participants via the group 693 

telephone call.  The two conference calls each month will cover the same general topic. 694 

However, they will be held on different days to maximize the number of participants who 695 

are available to participate.  Although we originally planned to hold these calls weekly, 696 

we reduced the frequency to monthly because patients with PAD were generally only 697 

moderately enthusiastic about these calls during our feasibility testing. All participants 698 

randomized to the intervention will be provided with a dial-in number that they can dial 699 

into if they choose.  The coach will present a topic of interest related to PAD and/or 700 

exercise during each group telephone calls.  Topics will include walking in extreme 701 

weather conditions, novel patient-centered methods to manage walking related leg pain, 702 

goal-setting, self-monitoring, and other topics that are likely to help PAD participants 703 

adhere to their home-based walking exercise program.  PAD participants will have 704 

opportunity to share successes and challenges regarding exercise.        705 

 706 

Focus Groups. At the conclusion of the home exercise study, participants may be asked 707 

to participate in up to three focus groups to discuss their experiences in the exercise 708 

intervention. They will be asked to complete an end-of-study questionnaire to obtain 709 

feedback on their experiences in the exercise intervention. Detailed notes will be taken 710 

and the information will be used to design subsequent research studies.  711 

 712 

Intervention summary. Table 8 provides a summary of the components of our 713 

intervention. 714 

Table 8.  Summary of our home-based walking exercise intervention. 715 

 Intervention 

components 

Phase I (on-site visits,  

weeks  1-4) 

Phase II (entirely home-based, 

 weeks 5-36). 

Coaching Participants will meet and bond with the 

coach during on-site meetings.  

Participants will communicate with the 

coach remotely via telephone. 

Fitbit self-

monitoring 

Participants will learn to use the Fitbit to 

track their exercise. They will learn to 

upload the data for on-line viewing. 

Participants will use the Fitbit for self-

monitoring of their exercise activity. 

Goal setting Participants will be taught to record 

walking exercise goals, reviewing them in 

person with the coach each week. 

Participants will continue to set goals and 

these will be communicated to the coach 

by telephone and on the Fitbit web site. 

Group support from 

other PAD patients 

PAD participants will have opportunity to 

meet and bond with other PAD 

participants.  

We will hold optional bi-weekly group 

telephone calls for PAD patients, led by the 

coach. 

Each intervention component in Table 8 was selected because of feedback we 716 

received from PAD patients.  a) Justification for coaching (see Section 2.2).  PAD 717 

participants have indicated that they need a coach to be accountable to.  They need to 718 

know that someone is checking on them (see Table 1); b) Justification for Fitbit self-719 

monitoring.  PAD patients were overwhelmingly enthusiastic about the Fitbit as a 720 

motivational tool to promote home-based exercise; c) Goal-setting.  It is well-721 
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documented that goal setting helps people achieve behavior change (35-37).  In addition, 722 

PAD patients tell us that they needed accountability to adhere to regular exercise.  Goal 723 

setting combined with coaching will help ensure that patients achieve this accountability; 724 

d) group support.  Some PAD patients tell us that they find interactions and support from 725 

other PAD patients motivating.  Therefore, PAD patients will have opportunity to meet 726 

and bond with other PAD patients during the on-site visits in Phase I. PAD participants 727 

will have opportunity to network with other PAD patients in the group telephone session 728 

in Phase II.   729 

 730 

Intervention Comparison: Usual care group.  PAD participants randomized to usual 731 

care will not receive any study interventions.  Rather, they will receive usual care from 732 

their own physicians.  The usual care group represents typical practice currently available 733 

to patients with PAD.  To minimize loss to follow-up and to allow meaningful 734 

comparisons between the intervention and usual care group in this randomized trial, 735 

participants in the usual care group will be contacted by telephone once per month to 736 

inquire about serious adverse events, such as hospitalizations for example.  Participants 737 

randomized to usual care will return for follow-up testing at nine-month follow-up.  An 738 

incentive of $25.00 has been budgeted to help maximize follow-up rates for all 739 

participants, including those randomized to usual care and the intervention. 740 

9.2 Describe all research procedures. 741 

Some or all study measures may need to be repeated at baseline or follow-up testing for 742 

data quality purposes for example if too much time has passed since baseline measures 743 

were completed or if results were not valid. 744 

 745 

Ankle Brachial Index (ABI).  We have extensive experience measuring the ABI (4-746 

9,50-52). After the participant rests supine for five minutes, the right brachial, dorsalis 747 

pedis (DP), posterior tibial (PT) and left DP, PT, and brachial artery pressures are 748 

measured using a hand-held Doppler probe. Pressures are measured twice. The ABI is 749 

calculated for each leg by dividing the average of the DP and PT pressures by the average 750 

brachial pressure.   751 

 752 

Questionnaire Administration.  Participants will be administered study questionnaires 753 

by a trained and certified health interviewer. 754 

 755 

Height and Weight. Participants will have their height and weight measured by a trained 756 

study coordinator.  757 

 758 

Six-minute walk.  Participants will be asked to walk back and forth along a 100-foot 759 

hallway for six minutes.  They will be instructed that the purpose of the six-minute walk 760 

test is to measure how long a distance they can walk in six-minutes.  A script will be read 761 

to describe the study procedure.  Participants will be asked whether they feel the test is 762 

safe to try and whether they have any questions. The six-minute walk is a well validated 763 

measure of walking endurance that predicts mobility loss and mortality in PAD 764 

populations (5,8,63,64) and improves in response to therapeutic interventions in older 765 

people with PAD (50,52,63-65).  The intra-class correlation coefficient for the test-retest 766 
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reliability of the six-minute walk test among 156 PAD participants in our SILC exercise 767 

trial was 0.90 (p<0.001) when two six-minute walks were completed 1-2 weeks apart 768 

(50,62).  769 

 770 

Four-Meter Walk. Participants are timed walking a four-meter distance in a corridor at 771 

their usual and fastest pace.  Because of a learning effect, the four-meter walk is 772 

performed twice, and the fastest walk in each set is used in analyses.  Participants are 773 

read a script by the study coordinator, describing the test.  The test is demonstrated for 774 

the participant by the study coordinator- both at usual and at fastest pace.  775 

 776 

Treadmill Stress Test.  The Gardner graded treadmill exercise test is the standard, 777 

accepted treadmill protocol for assessing the presence of coronary ischemia at baseline, 778 

as recommended by clinical practice guidelines for patients with PAD.   In the Gardner 779 

exercise protocol, speed is maintained at 2.0 miles per hour (mph) and treadmill grade 780 

increases by 2.0% every two minutes (82-84).  If patients cannot walk at 2.0 mph, 781 

treadmill speed is started at 0.50 mph and increased by 0.50 mph every 2 minutes until 782 

the participant reaches 2.0 mph, after which the treadmill grade is increased every two 783 

minutes.   784 

 785 

Feasibility Study of Pneumatic Compression Devices.  We will ask up to 20 786 

participants to participate in a pilot study of pneumatic compression device treatment for 787 

up to twelve weeks. Participants will be asked to wear pneumatic compression devices, 788 

which inflate briefly several times per minute, for two to four hours daily at home 789 

(http://acimedical.com/artassist).  Up to half of participants may be assigned to use a low 790 

level of compression (i.e. approximately 20 – 30 mmHg) while remaining participants 791 

will use a higher level of compression (i.e. 120 mmHg).  The lower systolic pressure 792 

intervention will serve as a ‘sham’ control.  Participants may have the pneumatic 793 

compression devices mailed directly to their home by the company.  Investigators or 794 

United Postal Service may come to pick up the device when the study is over to return 795 

them to the company.  Participants will be asked to keep track of how many hours per 796 

day they are wearing the devices on a paper form provided to them by investigators. They 797 

will be asked to bring in their log each to study investigators at their follow up visits at 798 

Northwestern medical center. If participants forget to bring in their log to their visit, they 799 

will be provided with a stamped and addressed envelope to return the log by mail or be 800 

asked to bring it with them to their next visit. They will be asked to wear the  pneumatic 801 

compression device for two hours each day.  They will be provided with a log to record 802 

the number of minutes that they wore the pneumatic compression device each day.  The 803 

study coach will speak to them about their adherence to the pneumatic compression 804 

device during weekly or bi-weekly telephone calls.  Participants will also be telephoned 805 

each week by study investigators, who will inquire about their adherence to the 806 

pneumatic compression device therapy.  Participants who are having difficulty with the 807 

device that cannot be resolved by telephone may be asked to return to the medical center 808 

for assistance or may be visited in their home by study coordinators.  Participants will be 809 

asked by a study coach to engage in home-based walking exercise during the time period 810 

(up to 12 weeks) that they are wearing the pneumatic compression device.  Walking 811 

exercise will be tailored to individual ability, but participants will be asked to walk up to 812 

http://acimedical.com/artassist
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50 minutes for approximately five days per week.  They will be asked to set walking 813 

exercise goals each week, record the number of minutes that they walk for exercise each 814 

week, and they will be telephoned weekly by the study coach to encourage and support 815 

their walking exercise.  Only people who have completed an exercise stress test in the 816 

past year showing no evidence of ischemia will be eligible.  However, people without an 817 

exercise stress test in the past year may still be allowed to participate if their physician 818 

indicates that it is safe for them to exercise.  Potential participants with exertional chest 819 

pain that has recently increased will not be eligible for this phase of the study. We will 820 

measure the six-minute walk, physical activity level for up to 14 days, and the short 821 

physical performance battery.  We may measure pain-free and maximal treadmill walking 822 

time using the Gardner or modified Gardner protocol before and after the pneumatic 823 

compression device therapy.  These additional measures may be performed before and 824 

after the participant wears the pneumatic compression device and will require additional 825 

visits before and after the pneumatic compression device therapy.   826 

 827 

9.3 Protection against risks. 828 

The source records, including medical or educational records, that will be used to collect 829 

data about subjects. (Attach all surveys, scripts, and data collection forms.) Adequacy of 830 

protection against risks and methods to minimize potential risks.  Overview of 831 

protection against risks.  Prior to beginning data collection and study interventions, all 832 

study coordinators undergo training and are certified by Dr. McDermott using a detailed 833 

checklist for each data collection element.  Research coordinators are certified in each 834 

element of the study visit including obtaining informed consent, administering 835 

questionnaires, protecting confidentiality of collected data, performing the six-minute 836 

walk, and measuring the ABI.  Dr. McDermott re-certifies coordinators every six months 837 

to ensure continued adherence to protocol.  Those not adhering to all aspects of the 838 

protocol undergo additional training followed by re-certification.  839 

 840 

All research staff members have completed human subjects training required by 841 

Northwestern’s institutional review board (IRB).  This training includes education about 842 

the importance of maintaining confidentiality of personal health information.  Dr. 843 

McDermott or a co-investigator is available to answer questions that arise during the 844 

informed consent process as needed.   845 

Participants are asked to sign a study consent form prior to data collection.  The research 846 

coordinator reviews study procedures, including risks and benefits associated with study 847 

participation.  The research coordinator answers participants’ questions.  Dr. McDermott 848 

and other study investigators are available to answer participants’ questions.  Both the 849 

participant and the individual administering the consent form will sign the consent form.  850 

Dr. McDermott’s pager, direct telephone line, and home telephone number are provided 851 

to participants.   852 

 853 

Minimizing risk related to baseline and follow-up testing.  All study coordinators undergo 854 

baseline training and are certified by Dr. McDermott before beginning data collection.  855 

Training and certification involves ensuring that coordinators are trained in methods to 856 

help minimize falls.  Dr. McDermott re-certifies coordinators every six months to ensure 857 
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continued adherence to study protocol.  Those who are not adhering to protocol undergo 858 

additional training followed by re-certification.     859 

 860 

Minimizing risk related to loss of confidentiality.  The following methods will be 861 

employed to maintain confidentiality of participants.  First, study recruitment letters will 862 

be mailed, using IRB-approved methods, only after receiving written permission from the 863 

participant’s physician.  The personal physician of each study participant will have the 864 

option of not allowing investigators to contact the potential participant.  Lists of 865 

potentially eligible participants will be obtained by individuals who normally have access 866 

to these lists as part of their daily work requirements.  Recruitment letters for potential 867 

participants identified from hospital and outpatient lists are prepared by research staff 868 

members whose job is to assist study investigators with recruitment.  These research staff 869 

members have completed training in the ethical conduct of human subject research, 870 

including maintaining participant confidentiality.  Recruitment letters to potential 871 

participants identified from medical center lists are mailed in sealed envelopes and 872 

addressed to the potential participant.  All potential participants who receive mailed 873 

information about the study after the approval from their physician will have the 874 

opportunity to call a voice-mail system to ask not to be further contacted about this study.  875 

Secondly, only study investigators and key research staff will have access to the study 876 

database.  Third, participants will be assigned a unique study identifier.  Individual names 877 

will ultimately be removed from the study database and only the unique study identifier 878 

will be used to distinguish participants in the database.  Fourth, collected data will be 879 

maintained in locked computer files and file cabinets to which only study investigators 880 

have access.  Collected data will be used only for research purposes.  Any published data 881 

will not contain any individual identifiers. 882 

 883 

Data Safety Monitoring Board (DSMB).  To ensure complete participation of PAD 884 

patients in all aspects of this study, our (DSMB) will include a PAD patient.  The PAD 885 

patient member will be a voting member of the DSMB.  Other DSMB members will be a 886 

statistician, an exercise expert, and a PAD expert.   887 

 Source records that will be used. 888 

We will use standardized questionnaires to collect data about each study participant.  889 

Please see attached data collection forms.  We may use medical records to determine 890 

whether the patient was diagnosed with PAD prior to study enrollment. 891 

 892 

9.4 Data collected. 893 

Please see section 9.2 above 894 

 895 

10.0 Data and Specimen Banking 896 

10.1 Storage of specimens. 897 
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Blood specimens for long-term storage will be stored in a freezer belonging to Dr. 898 

McDermott's research program at Northwestern University, in the freezer farm in 899 

the basement of Olson Pavilion. 900 

 901 

Specimens will be stored for up to 70 years, after which they will be destroyed. 902 

 903 

10.2 Data to be stored or associated with each specimen. 904 

Specimens will be coded; meaning that a key will exist that can link the codes 905 

back to the direct subject identifiers. Each participant will be assigned a unique 906 

study ID number that can be traced back to the study participant.  The blood 907 

samples that are maintained in long-term storage will be labeled with this unique 908 

identifier and the date and time of the blood collection.  909 

 910 

10.3 Procedures to release data or specimens. 911 

Only Dr. McDermott has control over release of study data or specimens.  912 

Any investigators seeking to analyze blood specimens must contact Dr. 913 

McDermott for permission.  Each request, if it occurs, will be considered 914 

on a case-by-case basis.  Dr. McDermott will obtain IRB approval prior to 915 

releasing any blood specimens for analysis, other than those tests 916 

specifically named in this application. 917 

 918 

11.0 Data and Specimen Management 919 

11.1 Data analysis plan. 920 

Data Management.  Data from baseline and follow-up visits are collected using 921 

REDCap. Some data are collected on paper forms and then entered into REDCap.   922 

Only authorized study personnel will have access to the study data. All paper 923 

forms are stored in locked filing cabinets.  924 

   925 

Data Safety Monitoring Board (DSMB).  To ensure complete participation of 926 

PAD patients in all aspects of this study, our (DSMB) will include a PAD patient, 927 

who will participate in DSMB discussions and be a voting member of the DSMB.  928 

Other DSMB members will be a statistician, an exercise expert, and a PAD 929 

expert. 930 

 931 

Statistical Analyses. Analyses will be performed according to the intention to 932 

treat principle.  Data will be analyzed according to each participant’s originally 933 

assigned group, irrespective of whether the participant adheres to his/her assigned 934 

group. We will use two sample two-tailed t-tests to compare changes in primary 935 

and secondary outcomes at 9-month follow-up between the intervention and usual 936 

care groups. When there is evidence that the normality assumption for the 937 

distribution of changes in the primary and secondary outcomes of interest is 938 

violated, we will either apply appropriate transformation before conducting t-tests 939 

or performing Wilcoxon rank-sum test for the comparisons.  We will also check 940 
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for imbalance of baseline characteristics (i.e. age, sex, race, ABI, BMI, smoking 941 

status) between the two groups using t-test for continuous factors and chi-square 942 

test for discrete factors. If there is any indication of major imbalance in these 943 

factors, we will perform multivariate linear regression analysis with the change in 944 

each outcome as the response variable, adjusting for imbalanced baseline factors 945 

as potential confounders.  Missing data may occur when some participants are lost 946 

to follow-up.  First, we will make every effort to ensure that participants return for 947 

the 9-month follow-up. We will use proxies to help us locate participants we are 948 

unable to reach.  We will mail appointment reminders when participants are not 949 

responsive to our telephone contacts.  We will encourage participants who do not 950 

adhere to their assigned groups to return for 9-month follow-up. We will provide 951 

transportation and monetary incentives. Thus, we anticipate that the proportion of 952 

participants without outcome data at 9-month follow-up will be small.  Second, 953 

we will record the reason for dropout for each participant. If dropout occurs 954 

completely at random, then the aforementioned analyses based on available data 955 

provide valid statistical inferences. When dropout is not completely at random, 956 

we will perform several sensitivity analyses. Specifically, we will employ the 957 

multiple imputation approach to account for missing data at 9-month follow-up 958 

under the assumption of missing at random (65). We will perform additional 959 

sensitivity analyses to guard against the possibility of missing not at random using 960 

pattern-mixture models and shared-parameter models (65).  961 

 962 

Sensitivity Analyses to determine the impact of key assumptions. We will determine 963 

whether people who drop out of the intervention have poorer outcomes than those who do 964 

not drop out. Second, we will determine whether people who log on more frequently to 965 

the Fitbit website have better outcomes than those who log on less frequently. Third, we 966 

will determine whether people who view their data on the HONOR website more 967 

frequently have better outcomes than those who view their data less frequently. Fourth, 968 

we will determine whether people who wear their Fitbit more regularly have better 969 

outcomes than those who wear their Fitbit less regularly. Finally, we will determine 970 

whether people who participate in group calls/website interactions have better outcome 971 

than those who do not participate in group calls/website interactions. 972 

 973 

In addition, we will perform a sensitivity analysis to determine whether results differ 974 

when participants with a history of lower extremity revascularization prior to enrollment 975 

and a normal baseline ABI are excluded. We will perform a sensitivity analysis to 976 

determine whether exclusion of participants who stopped the treadmill test for a primary 977 

reason other than ischemic leg symptoms affects the results. 978 

 979 

 980 

11.2 Power analysis. 981 

Power Calculations. For the randomized controlled trial in our Specific Aim 2, 982 

we will determine whether our home-based exercise intervention significantly 983 

improves study outcomes at nine month follow-up, compared to usual care.  Study 984 

outcomes are listed in Table 4 and include the six-minute walk, WIQ distance and 985 
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speed scores, and PROMIS measures.  Our primary outcome is change in six-986 

minute walk. Remaining outcomes are secondary. Based on our GOALS and 987 

SILC trials in PAD participants (9,15), we anticipate a 10% drop-out rate at 9-988 

month follow-up. A total of 200 recruited participants will provide 80% power to 989 

detect a minimum difference of 0.42 standard deviations (SD) between our home 990 

exercise intervention and usual care in changes of six-minute walk performance 991 

and each of the secondary outcomes, using a two-sided two-sample t-test with a 992 

significance level of 0.05 and taking into account the anticipated 10% drop-out 993 

rate at 9-month follow-up. In our GOALS trial, the observed differences in 994 

changes of six-minute walk performance, WIQ distance score, and WIQ speed 995 

score at 9-month follow-up between the intervention and control groups were 0.78 996 

SD, 0.46 SD, and 0.44 SD, respectively (15). Thus we should have adequate 997 

power for these outcomes. For the PROMIS outcomes, prior studies have shown 998 

that physical function can be improved by 0.72 SD by a 3-month intervention for 999 

patients with chronic heart failure (63), pain is reduced by 0.54 SD by a 3-month 1000 

intervention for patients with back pain (64), and that social functioning differs by 1001 

0.94 SD between people with and without comorbidities (60). The global health 1002 

questionnaire measure is an overall measure of physical and mental health. Thus 1003 

we should have adequate power to detect similar effect sizes for the PROMIS 1004 

outcomes.   1005 

 1006 

11.3 Steps to secure data to maintain confidentiality during storage, 1007 

use, and transmission. 1008 

First, all research assistants must complete training in protection of subject 1009 

privacy and prevention of disclosure of identifying information. 1010 

 1011 

Second, all data collection forms are maintained in a secure office space. 1012 

 1013 

Third, our study databases are maintained in locked computer files or on secure 1014 

hard-drives that are password protected; to which only authorized staff have 1015 

access. Dr. McDermott or a study manager must provide permission for 1016 

programmers and research assistants to access study databases. 1017 

 1018 

Fourth, a study identification number will be assigned to each participant. This 1019 

identification number will be used to label blood specimens, for example. In 1020 

addition, most pages of our data collection forms will have only the study 1021 

identification number listed (and not the participant's name, for example). 1022 

 1023 

11.4 Quality Control Measures 1024 

Quality Control and blinding during outcome measurement. Health 1025 

interviewers who collect baseline and follow-up data are trained by senior 1026 

staff members and certified by Dr. McDermott in all aspects of data 1027 

collection.  Certification is required before health interviewers can begin 1028 

collecting data.  A checklist is used to certify health interviewers.  When 1029 
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deficiencies are identified, health interviewers undergo re-training and 1030 

their certification attempt is repeated.  Health interviewers are re-certified 1031 

every six months.  Health interviewers are distinct from those 1032 

administering the intervention and will be unaware of participant’s group 1033 

assignment.  Participants are advised not to inform health interviewers of 1034 

their group assignment.  If a health interviewer is notified of a 1035 

participant’s group, another health interviewer is paged or telephoned and 1036 

continues the study visit.    1037 

 1038 

12.0 Provisions to Monitor the Data to Ensure the Safety of Subjects 1039 

Serious adverse events will be reported to the DSMB within seven days of 1040 

each serious adverse event.  Adverse event data will be reported to the 1041 

DSMB every six months during the study, and/or as requested by the 1042 

DSMB.  The DSMB will have the ability to stop the study at any time if 1043 

there are concerns about safety. 1044 

 1045 

13.0 Withdrawal of Subjects* 1046 

Subjects may withdraw from the research at any time. If they decide to leave the 1047 

research, they should contact the investigator, Dr. Mary McDermott. 1048 

If they stop being in the research, already collected data may not be removed from 1049 

the study database. They will be asked whether the investigator can collect data 1050 

from their routine medical care. If the subject agrees, this data will be handled the 1051 

same as research data. 1052 

 1053 

14.0 Risks to Subjects* 1054 

 1055 

Potential Risks.   1056 

Risks associated with the exercise and the exercise program. 1057 

Exercise may be associated with muscle fatigue or soreness.  The 1058 

exercise program may be associated with an increased risk of heart 1059 

attack, arrhythmia, or death. In addition, patients may develop 1060 

ischemic chest pains during exercise. Chest pain symptoms during 1061 

exercise may result in additional cardiac work-up that may lead to 1062 

medical procedures to improve coronary blood flow, such as 1063 

coronary revascularization with angioplasty and stenting or even 1064 

coronary artery bypass surgery. Abnormal baseline exercise stress 1065 

tests may also lead to additional cardiac workup by the participant's 1066 

physician that may result in coronary angiography or coronary 1067 

revascularization.  1068 

Six-minute walk test.  The six-minute walk test may be associated with the 1069 

risk of falling or coronary ischemia or dyspnea due to heart failure or lung 1070 
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disease.  The risk of falling is less than 1 in 1,000. Rarely, falling during the 1071 

six-minute walk test may result in a fracture.  However, the research 1072 

assistant who will collect these data has been trained to prevent falling.  The 1073 

risk of a fracture secondary to a fall during the six-minute walk test is less 1074 

than 1 in 7,000. 1075 

 1076 

Risks associated with ankle brachial index (ABI) measurement.  The 1077 

ABI measurement consists of measuring systolic blood pressure in each 1078 

extremity using a hand-held Doppler.  The ABI is non-invasive, safe and 1079 

does not have any known lasting side effects.  During the ABI test, 1080 

participants may experience discomfort from the inflated blood pressure 1081 

cuff.  However, this discomfort resolves immediately when the cuff is 1082 

released. 1083 

 1084 

Risks associated with blood draws:  The potential risks of drawing blood 1085 

include a bruise at the site of vein puncture, inflammation of the vein, and 1086 

infection.  Participants may experience lightheadedness or dizziness or 1087 

fainting after injections. Care will be taken to avoid these complications.   1088 

 1089 

Risks associated with questionnaire administration.  Participation 1090 

includes a risk of loss of confidentiality regarding personal health 1091 

information.  However, all research staff has undergone formal human 1092 

subjects training.  They are trained to protect the privacy of research subject 1093 

participants.   1094 

 1095 

Risks associated with treadmill stress tests.  The treadmill stress test can 1096 

potentially precipitate coronary ischemia, potentially resulting in an 1097 

arrhythmia or symptoms that require immediate treatment and/or 1098 

hospitalization.  The treadmill stress test is conducted in the coronary stress 1099 

laboratory at Northwestern Memorial Hospital.  Cardiologists are present in 1100 

the stress laboratory.  Exercise physiologists conducting the stress tests have 1101 

been trained to treat any acute coronary ischemic events in response to the 1102 

treadmill stress test. 1103 

 1104 

Risks associated with pneumatic compression.  The pneumatic 1105 

compression device is commercially available and associated with few risks.  1106 

Although the device is not painful and is worn while the participant is sitting 1107 

comfortably, participants may find the compression device irritating, since it 1108 

compresses the lower legs three times per minute.  Participants will have the 1109 

option of discontinuing the device if they find it irritating or uncomfortable. 1110 

 1111 

 1112 

 1113 

15.0 Potential Benefits to Subjects 1114 
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15.1 The potential benefits that individual subjects may experience from 1115 

taking part in the research.  1116 

Potential benefits of the proposed research.  Participants have the opportunity 1117 

to benefit from study interventions, including an increase in the distance they can 1118 

walk, improved quality of life, and a reduction in leg pain associated with 1119 

walking. Our home-based exercise intervention using the Fitbit is provided 1120 

without charge to study participants. Transportation to study visits is also 1121 

provided. Our prior work demonstrates that a supervised treadmill exercise 1122 

program significantly improves walking endurance and prevents mobility loss in 1123 

people with PAD. However, supervised exercise is not paid for by medical 1124 

insurance and regular travel to an exercise center for exercise is burdensome for 1125 

people with PAD. An exercise intervention that is accessible and acceptable to 1126 

most patients with PAD is urgently needed to improve walking performance and 1127 

prevent disability in the large and growing number of patients suffering from 1128 

PAD. Our proposed patient-centered, home-based intervention does not require 1129 

regular travel to the exercise center and combines components of prior successful 1130 

interventions with innovative technology allowing for remote monitoring and 1131 

remote group support.  1132 

Importance of knowledge to be gained.  Exercise has repeatedly been 1133 

demonstrated to be beneficial for many groups of patients, including those 1134 

with peripheral artery disease. We are taking steps, outlined above, to 1135 

minimize risk for potential participants. Based on information we obtained 1136 

from PAD patients and healthcare providers, we designed and successfully 1137 

completed a four-week pilot study of home-based walking exercise in 1138 

patients with PAD. The pilot study results demonstrated that the Fitbit 1139 

activity monitor combined with a remote telephone coach helped PAD 1140 

patients substantially increase their walking exercise over a relatively 1141 

short time period. If our hypotheses are correct, millions of people with 1142 

PAD will benefit from our proposed alternative exercise regimen which 1143 

will be accessible to most of the eight million people in the U.S. who 1144 

suffer from PAD. 1145 

 1146 

16.0 Vulnerable Populations 1147 

NA 1148 

 1149 

17.0 Community-Based Participatory Research 1150 

NA 1151 

 1152 

18.0 Sharing of Results with Subjects 1153 

Participants will receive results of their ankle brachial index (ABI) test 1154 

results immediately after this testing is completed.  They will be provided 1155 

with a “result letter” at the end of their baseline visit.   1156 
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The Bluetooth mechanism automatically uploads Fitbit data on a home 1157 

computer or tablet when the participant walks within 10 feet of the device.  1158 

Each individual’s activity data are visible on-line to both the PAD 1159 

participant and the coach.  The study coach will view each participant’s 1160 

exercise data once weekly.  During the regularly scheduled telephone calls 1161 

with study participants, the coach will use the uploaded Fitbit data to 1162 

provide feedback to each participant. 1163 

Treadmill Stress Test.  Results of the baseline treadmill stress test will be 1164 

mailed to the participant’s designated physician. 1165 

 1166 

19.0 Setting 1167 

The research will be conducted at Northwestern Memorial Hospital and at 680 N 1168 

Lake Shore Drive. Participants may also be asked to come to Northwestern 1169 

University at 750 N. Lake Shore Dr. or to L.A. Fitness at 355 E. Grand Ave. 1170 

while participating in the study. Please see section 22.0 for more details.  1171 

 1172 

20.0 Resources Available 1173 

20.1 Qualifications of staff. 1174 

Overview.  Patients with PAD and other stakeholders have been involved in all aspects 1175 

of developing this proposal.  PAD patients are members of our investigative team (see 1176 

section F1).  Our Data Safety Monitoring Board includes a PAD patient member.  Our 1177 

Advisory Committee, which will provide study oversight, includes five patients with 1178 

PAD and four healthcare providers for PAD patients from across the United States.   1179 

 1180 

We engaged PAD patients, healthcare providers, and other stakeholders to develop 1181 

this proposal.  Our investigative team has more than fifteen years of experience working 1182 

with PAD patients in clinical investigations, including exercise intervention studies, all of 1183 

which required at least one visit per week to the medical center (9,15).  This is the first 1184 

time that we have actively engaged PAD patients or healthcare providers to develop an 1185 

exercise intervention for PAD patients.   This is the first time we have designed an 1186 

exercise intervention that does not require ongoing medical center visits.  In preparation 1187 

for this proposed study, we conducted multiple focus groups of PAD patients and 1188 

healthcare providers and completed a preliminary study of home-based exercise in PAD 1189 

patients.  We used information from all of these sources to develop a patient-1190 

centered home-based exercise intervention.  Below we present results of the 1191 

preliminary studies completed in preparation for this proposal.  These preliminary results 1192 

were used to design the exercise intervention proposed here, thereby greatly increasing 1193 

the efficiency of this proposed study. 1194 

 1195 

Our Advisory Committee consists of PAD patients and A Multi-disciplinary Team 1196 

of Healthcare Providers for PAD Patients.  Our advisory committee is already 1197 
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assembled and includes both PAD patients and a multi-disciplinary team of 1198 

representative healthcare providers for PAD patients.  Members of our Advisory 1199 

Committee have reviewed this grant application and provided feedback prior to 1200 

submission.  The healthcare providers were identified from multiple regions of the U.S. 1201 

and represent vascular medicine, cardiology, vascular surgery, and vascular nursing 1202 

disciplines (see Table 9).   1203 

 1204 

 1205 

 1206 

Table 9. Members of our Advisory Committee 1207 

 1208 

Our Data Safety Monitoring Board (DSMB) will include a PAD Patient 1209 

Representative. To ensure complete participation of PAD patients in all aspects of this 1210 

study, our (DSMB) will include a PAD patient.  The PAD patient will be a voting 1211 

member of the DSMB.Other DSMB members will be a statistician, an exercise expert, 1212 

and a PAD expert.   1213 

 1214 

Additional stakeholders who are committed to assisting us and improving care of 1215 

patients with PAD.  We have secured letters of support from four organizations who are 1216 

major stakeholders in the care of PAD patients.  These stakeholders have agreed to 1217 

support our trial.  These stakeholders are dedicated to improving the health of PAD 1218 

patients and include:  The Society of Vascular Surgery, the American Heart Association, 1219 

the Society of Vascular Nursing, and the American College of Cardiology.  If our 1220 

intervention is successful, all of these stakeholders have agreed to assist us with 1221 

disseminating our findings to healthcare practitioners for PAD patients. 1222 

 1223 

How PAD patients and Stakeholders were identified for participation in this 1224 

research study.  We identified PAD patients involved in this project (i.e. the PAD 1225 

Name Description 

Advisory Committee members who are PAD patients 

A. Sommers 74-year-old female with PAD diagnosed about 10 years ago.  

W. Vartan 81-year-old male retired pilot diagnosed with PAD about eight years ago. Loves travel, but 

avoids vacations due to PAD-related walking difficulty. 

B. Sullivan 66-year-old female attorney diagnosed with PAD about three years ago.   

J. Sullivan 73-year-old male diagnosed with PAD about five years ago.  He does not exercise. 

S. Quesada 75-year-old male diagnosed with PAD about 15 years ago.  He does not exercise. 

Advisory Committee members who are healthcare providers for patients with PAD 

Michael Conte, MD Practicing vascular surgeon at the University of California at San Francisco.  Chair of the 

Peripheral Vascular Disease Council for the American Heart Association. 

Mark Creager, MD Practicing cardiologist and vascular medicine specialist at Harvard Medical School.  

Member of American Heart Association’s Board of Directors. 

Heather Gornik, MD Practicing cardiologist and vascular medicine specialist at Cleveland Clinic.  Editor of 

Vascular Medicine.  Member of the Society of Vascular Medicine Board of Directors. 

Diane Treat-

Jacobson, RN, PhD 

Practicing Vascular Nurse Specialist at the University of Minnesota.  Member of the 

Leadership committee for the Society of Vascular Nursing. 
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patient investigators and PAD patient Advisory Committee members) using recruitment 1226 

methods that we use for our research studies, including newspaper and radio advertising.  1227 

We also contacted PAD patients from lists of consecutive patients diagnosed with PAD 1228 

from Chicago-area medical centers.  In summary, the PAD patients involved as 1229 

investigators and in our Advisory Committee come from the larger Chicago area and 1230 

represent a diverse group of PAD patients, including some who have exercised 1231 

successfully and some who do not exercise at all.  We identified healthcare providers for 1232 

our Advisory Committee by selecting leading, active clinicians who care for PAD 1233 

patients from across the United States.  The healthcare providers on our Advisory 1234 

Committee represent different disciplines in the care of PAD patients (vascular medicine, 1235 

vascular surgery, and vascular nursing).  All have leadership positions in stakeholder 1236 

organizations including the American Heart Association, the American College of 1237 

Cardiology, and the Society of Vascular Surgery and the Society of Vascular Medicine.  1238 

In summary, the healthcare providers on our Advisory Committee are uniquely 1239 

positioned to contribute to the study and assist with dissemination of our findings.   1240 

 1241 

PAD patients, healthcare providers, and other stakeholders have contributed to all 1242 

aspects of this proposal and will remain integrally involved in all aspects of our 1243 

proposed study throughout its duration. Table 10 summarizes how PAD patients and 1244 

healthcare providers for PAD patients have contributed to this proposal and will continue 1245 

to contribute to this study through its duration.  In addition to the data shown in Table 10, 1246 

we have obtained letters of support from stakeholder organizations, who have agreed to 1247 

assist with dissemination of our findings, if our exercise intervention is successful. 1248 

 1249 

Table 10.  Contributions of PAD Patients, Healthcare Providers, and Stakeholders 1250 

to this Proposal  1251 

 PAD Patients Healthcare Providers for PAD 

Patients 

Proposal 

Development 
 PAD patient focus groups;  

 Pilot studies of PAD patients; 

 We solicited feedback from 

PAD patients about the pilot 

study;  

 PAD patients selected study 

outcomes. 

 Healthcare provider focus 

groups.   

 Reviewed and provided 

feedback of our intervention.   

During the 

funding 

period. 

 PAD patients are study 

investigators. 

 PAD patients are members of 

our Advisory Committee.   

 A PAD patient will serve on our 

DSMB 

 Healthcare providers are 

members of our Advisory 

Committee.   

 Healthcare providers will 

serve as members of our 

DSMB. 

After the 

study is 

complete. 

 PAD patients will assist with 

disseminating results to 

healthcare providers and 

patients. 

 Healthcare providers will 

assist with disseminating 

results. 
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In summary, PAD patients, healthcare providers for PAD patients, and other 1252 

stakeholders committed to the care of PAD patients will be involved in all aspects of 1253 

this study. 1254 

 1255 

21.0 Prior Approvals 1256 

21.1 Approvals that will be obtained prior to commencing the research. 1257 

The study is being funded by the Patient-Centered Outcomes Research Institute (PCORI). 1258 

 1259 

22.0 Recruitment Methods 1260 

22.1 When, where, and how potential subjects will be recruited. 1261 

PAD participants will be identified from among individuals with PAD who have 1262 

participated previously in research conducted by Dr. McDermott and/or who have 1263 

expressed an interest in participating in future studies conducted by Dr. McDermott. 1264 

 1265 

In addition, some PAD participants may be identified from among consecutive patients 1266 

diagnosed with PAD in the non-invasive vascular laboratory of Northwestern Memorial 1267 

Hospital (NMH). Dr. Mark Eskandari is medical director of the non-invasive vascular 1268 

laboratory at NMH and will assist with identifying potential participants from the non-1269 

invasive vascular laboratory. As director of the vascular laboratory at NMH, Dr. 1270 

Eskandari formally reads many of the non-invasive vascular laboratory tests. He 1271 

maintains all non-invasive vascular test results in his vascular laboratory. As director of 1272 

the vascular laboratory, Dr. Eskandari could conceivably contact the patients whose test 1273 

results are maintained in his laboratory. However, Dr. Eskandari prefers that the contact 1274 

of potential participants in studies come from the physicians referring him for testing. 1275 

Lists of patients who have undergone lower extremity arterial testing in the non-invasive 1276 

vascular laboratory are generated monthly and e-mailed by Dr. David Leibovitz from 1277 

Northwestern Memorial Hospital to Dr. McDermott using an encrypted file. Dr. 1278 

Leibovitz is the Director of Clinical Information Systems at Northwestern Memorial 1279 

Hospital and he is Chief Medical Information Officer at Northwestern Medical Faculty 1280 

Foundation. A research assistant, working on behalf of Dr. Eskandari, will contact 1281 

referring physicians of potential participants identified from the vascular laboratory via 1282 

fax, phone, page, or e-mail, to ask for permission to contact their patient about the study. 1283 

If we do not hear back from the physician within three weeks, we will contact the patient. 1284 

Up to five letters are mailed from Dr. McDermott on behalf of the patient's physician 1285 

about the research study. We have substantial experience with our proposed recruitment 1286 

methods, which are IRB approved for our previous or ongoing studies. 1287 

 1288 

We also propose to obtain lists of consecutive patients with a diagnosis of lower 1289 

extremity peripheral arterial disease and individuals at high risk for peripheral arterial 1290 

disease who are patients in our vascular surgery, cardiology, geriatrics, and general 1291 

internal medicine practices at NMG. Co-investigator Dr. Mark Eskandari is a member of 1292 

the vascular surgery practice at NMG. Co-investigator Dr. Lloyd-Jones is a member of 1293 
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the cardiology division at NMG. Dr. McDermott is a member of the general internal 1294 

medicine practice at NMG.  Again, similar methods will be used as those described 1295 

above, in which the patient’s physician will be contacted to obtain permission to send a 1296 

recruitment letter to their potentially eligible patient from Dr. McDermott on behalf of the 1297 

patient's physician. The notice to the physician will indicate that if the physician does not 1298 

respond within three weeks, the potential participant will receive a recruitment letter.   1299 

 1300 

Up to five recruitment letters will be mailed, three weeks apart. We may also contact by 1301 

telephone (after three weeks) those who do not respond to the first mailing within three 1302 

weeks. Lists of patients at NMG will be obtained using the EDW system. These lists will 1303 

be obtained by an individual who is employed by the Division of General Internal 1304 

Medicine who has received training and permission to obtain the lists from the EDW. 1305 

 1306 

In the recruitment letters, recipients are asked to call our voice mail line if they are 1307 

interested in participation or if they do not want to be contacted. Potential participants 1308 

who do not call us within three weeks of the first mailed recruitment letter may be 1309 

telephoned by study staff and invited to participate. 1310 

 1311 

In addition, we may use newspaper advertising, public transportation advertising, internet 1312 

advertising, and radio advertising to identify potential participants for this study. A draft 1313 

newspaper ad and a radio advertising script are included in this IRB submission. We will 1314 

also use brochures/flyers that we will post in relevant office practices. 1315 
 1316 
We will obtain a list of patients who may be in an eligible age range for the study and 1317 

live in the Chicago area from a mass mailing company. Using this, we will send 1318 

postcards to those individuals on the list. The postcards will instruct people to call a study 1319 

number if they are interested.  1320 

 1321 

Furthermore, we will use the Illinois Women’s Health Registry as a recruitment source. 1322 

We will provide inclusion and exclusion criteria to the registry, who will mail out letters 1323 

to the women registered in the registry. If they express interest, we will receive the 1324 

women’s contact information. 1325 

 1326 

The EDW will be used to identify patients with peripheral arterial disease and other 1327 

conditions which put them at risk for PAD (diabetes, coronary artery disease) using 1328 

diagnosis codes. The patient will be contacted via a previously IRB approved recruitment 1329 

letter signed by the principal investigator on behalf of the patient's physician. 1330 

 1331 

Participants who have participated in previous studies and indicated interest in future 1332 

studies will be contacted for either stage of the study. Participants who we screen for 1333 

ongoing studies who may have PAD but are ineligible for that study and interested 1334 

participating in a study may be screened for either stage of this study. 1335 

 1336 

We will also use the PCOR-NET for recruitment.  PCOR-NET is a PCORI-funded 1337 

network of institutions in the Chicago area. The purpose of the PCOR-NET is to assist 1338 

investigators with recruitment for clinical trials.  PCOR-NET has its own IRB (University 1339 
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of Illinois at Chicago).  We have obtained PCOR-NET CHAIRb (Chicago Area IRB) 1340 

IRB approval for the HONOR study. PCOR-NET uses ICD-9 codes and the electronic 1341 

health record to identify potential participants who have PAD.  We will follow similar 1342 

recruitment methods to those we use with the EDW at Northwestern at the PCOR-NET 1343 

sites following the CHAIRb approved protocol.  1344 

22.2 Source of subjects.  1345 

Please see details regarding “source of subjects” in section 22.1. 1346 

22.3 Methods that will be used to identify potential subjects.  1347 

Please see details regarding methods used to identify potential 1348 

subjects in sections 22.1. 1349 

22.4 Amount, timing, and method of any payments to subjects.  1350 

Participants will receive up to $25.00 for taking part in this research study. 

Participants will be paid in cash at the time of the final study visit (i.e at nine 

month follow-up).     

 

Participants will be given assistance and/or reimbursement for expenses related 

to travel such as parking, bus/train fare, taxi fare, and mileage, if requested. A 

receipt will be required for taxi fare reimbursement. Participants will be 

provided up to $85 per visit for travel reimbursement. If they require the use of 

our taxi service, we will estimate the fare on www.taxifarefinder.com. A one-

way fare estimate must be less than or equal to $42.50 (i.e. round trip of $85) 

in order for the study to provide round trip taxi service. 

 

 

23.0 Local Number of Subjects 1351 

 1352 

Recruitment.  We will randomize 200 PAD participants over 18 months.  Based on our 1353 

prior clinical trials of PAD patients, we anticipate an 10% drop-out at 9-month follow-up 1354 

(9,15).  As in our prior clinical trials, we will identify potential PAD participants using 1355 

Northwestern’s Enterprise Data Warehouse and we will contact all patients with PAD 1356 

cared for at Northwestern.  We will also use radio and newspaper advertising and we will 1357 

mail informational postcards to age-eligible men and women  living in the Chicago area.  1358 

We have substantial experience successfully using each method.  Since 2004, we have 1359 

randomized 620 PAD participants from the Chicago-area into NIH-funded clinical trials 1360 

(9,15,38).  We have the experience and expertise to successfully recruit the proposed 200 1361 

PAD participants for this proposed trial.   1362 

 1363 

24.0 Confidentiality 1364 

NA 1365 

 1366 

25.0 Provisions to Protect the Privacy Interests of Subjects 1367 
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25.1 Steps that will be taken to protect subjects’ privacy interests and to 1368 

make the subjects feel at ease with the research situation.  1369 

Questionnaires will be administered in an enclosed space by a trained and certified 1370 

research assistant.  Dr. McDermott personally certifies study participants in data 1371 

collection to help ensure that participants are treated with the highest level of 1372 

professionalism.  The phlebotomy will also take place in an examination room with the 1373 

door closed to ensure optimal privacy.  1374 

25.2 Indicate how the research team is permitted to access any sources 1375 

of information about the subjects.  1376 

All research staff undergo training (human subjects training) in the protection of 1377 

participant confidentiality and privacy.  Research staff have access to medical records 1378 

only for the purpose of conducting research that is approved by the IRB. 1379 

 1380 

26.0 Compensation for Research-Related Injury 1381 

NA 1382 

 1383 

27.0 Economic Burden to Subjects 1384 

NA 1385 

 1386 

28.0 Consent Process 1387 

 1388 

The “SOP: Informed Consent Process for Research (HRP-090)” will be 1389 

followed. Participants will be consented by a research assistant who has 1390 

been trained and certified by Dr. McDermott in obtaining informed consent. 1391 

Prior to attending their first study visit, a research assistant will explain the 1392 

study to potential participants by telephone. When a potential participant 1393 

arrives to the medical center for study participation, the research assistant 1394 

will explain the full details of the research study, including risks and 1395 

benefits. The informed consent process will take place first at initial study 1396 

visit at Northwestern. Data will be collected on the 11th floor of Galter in a 1397 

private area. The research assistant will be collecting the signed consent 1398 

form. 1399 

 1400 

Potential participants will be provided plenty of time to read the consent 1401 

form. The research assistant will answer study questions. However, if the 1402 

participant would like more time to discuss the research study with their 1403 

physician or family member, they will be allowed to do so. In this case, the 1404 

study visit will not proceed. Dr. McDermott or another study investigator at 1405 

Northwestern (i.e. Dr. Lloyd-Jones, Dr. Spring, Dr. Liu) is also available to 1406 

answer any questions that participants may have about the research. 1407 

Non-English Speaking Subjects 1408 

Potential participants who do not speak English will not be eligible 1409 

for study participation. 1410 
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Subjects who are not yet adults (infants, children, teenagers) 1411 

Children will not be involved in this research. 1412 

Cognitively Impaired Adults 1413 

Participants who are cognitively impaired will not be eligible. 1414 

Adults Unable to Consent 1415 

Written consent will be required from all study participants.  1416 

Participants who cannot provide informed consent are not eligible 1417 

for participation. 1418 

29.0 Process to Document Consent in Writing 1419 

 1420 

The “SOP: Written Documentation of Consent (HRP-091): will be followed. 1421 

Specifically, coordinators will record that they reviewed the consent with the 1422 

participant and whether the participant had any questions regarding the consent. 1423 

Coordinators will also record that they gave a copy of the consent to the 1424 

participant. Consent documentation will be recorded in REDCap. 1425 

 1426 

30.0 Drugs or Devices 1427 

NA 1428 

  1429 
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