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Study Sites: 

 

Blair Medical, Altoona, PA (Site P.I. Harry Penny, DPM) 

Carl T. Hayden VA Medical Research Foundation, Phoenix, AZ (Site P.I. Robert Frykberg, DPM, MPH) 

Center For Clinical Research, San Francisco, CA (Site P.I. Alexander Reyzelman, DPM) 

Complete Family Foot Care, McAllen, TX (Site P.I. Joseph Caporusso, DPM) 

Diabetic Foot and Wound Center, Denver, CO (Site P.I. Eric Jaakola, DPM) 

Diabetic Foot and Wound Center, Denver, CO (Site P.I. Jeffrey Jensen, DPM) 

Edward Hines Jr. VA Hospital, Hines, IL (Site P.I. Rodney Stuck, DPM,) 

Innovative Medical Technologies, INC., Los Angeles CA (Site P.I. Gabriel Halperin, DPM) 

Southern Arizona Limb Salvage Alliance, Tucson, AZ (Site P.I. David Armstrong, DPM, MD, PhD.) 

Temple University School of Podiatric Medicine, Philadelphia, PA (Site P.I. James McGuire, DPM, PT,) 

The Cleveland Clinic Foundation, Cleveland, OH (Site P.I. Georgeanne Botek, DPM) 

Weil Foot and Ankle Institute, Des Plaines, IL (Site P.I. Lowell S. Weil, Sr, DPM) 
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Inclusion Rationale 
1. Men and women, 18 years of age or older at the 

time of consent. 
Include both genders in a wide range 
of ages. 

2. Positive answer to the question “Have you been told 
by a health care provider that you have 
diabetes?”. 

Exclude potential subjects with 
neuropathy of another etiology. 

3. At least one recently healed plantar MTH-related 
foot ulcer (>1 week but <4 months since 
healing), based on medical records or if these 
cannot be obtained to the subject’s best 
recollection. 

If a potential subject had been healed 
for longer than four months, we felt it 
unethical to randomize them to a 
potentially less effective footwear 
solution. 

4. Barefoot plantar pressure in the area of the previous 
MTH-related ulcer >450 kPa. 

Avoid including subjects who have 
had a prior ulceration for a reason 
other than high plantar pressure or 
whose high pressure was completely 
“resolved” by debridement or other 
surgical treatment of the index ulcer. 

5. Loss of Protective Sensation. Avoid lesions that were not 
associated with loss of sensation, 
since recurrence is less likely. 

6. Community ambulator defined as having the ability 
or potential for ambulation outside in the 
community including the ability to traverse low-
level environmental barriers such as curbs, 
stairs, or uneven surfaces, or better by subject 
report. 

Avoid potential subjects in whom 
reulceration is unlikely because 
ambulation is very limited. 

7. Ability to give consent in English or Spanish.  
8. In the opinion of the site PI, the subject is willing and 

able to comply with the scheduled visits, 
treatment plan, and other trial procedures for the 
duration of the study. 

 

	   	  



Exclusion Rationale 
1. Presence of a current ulcer below the malleoli, in the 

opinion of the site PI. 
Such a potential subject would not be 
ready to start using everyday 
footwear. 

2. Partial foot amputation greater than of two 
metatarsal heads or rays per foot; toe 
amputations with the metatarsal heads left in 
place are permissible; complete foot amputation 
on one side (i.e. ambulation with a prosthesis) is 
permissible. 

We felt it would be unethical to 
include potential subjects with 
extremely complex feet. We felt that 
such patients should receive locally 
customized footwear. 

3. Charcot process that is active in the opinion of the 
site PI (requires immobilization beyond use of 
footwear that would be available through the 
study). 

4. A prior ulcer on the plantar aspect of the heel within 
the last year (to the subject’s best recollection) 
that in the opinion of the site PI has high 
probability of recurring in the study footwear. 

5. A prior ulcer on the weightbearing aspect of any toe 
within the last year (to the subject’s best 
recollection) that in the opinion of the site PI has 
high probability of recurring in the study 
footwear. 

6. A prior ulcer on the plantar aspect of the foot 
associated with a mid-foot prominence at any 
time in the past (to the subject’s best 
recollection) that in the opinion of the site PI has 
high probability of recurring in the study 
footwear. 

7. A prior ulcer on the plantar aspect of the foot 
associated with a mid-foot prominence at any 
time in the past (to the subject’s best 
recollection), if the associated plantar pressure 
is >450kPa. 

8. Barefoot plantar pressure in the mid-foot that 
exceeds forefoot peak plantar pressure. 

9. Need for an ankle-foot orthoses in the opinion of the 
site PI or another provider. 

10. Need for more complex intervention, i.e. in the site 
PI’s opinion, the study footwear would not be 
adequate for the subject’s needs, e.g. a rigid 
outsole or custom molded shoes are deemed 
necessary. 
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SOME FACTS ABOUT FOOT 
PROBLEMS IN DIABETES

ne
ur

op
at

hy

Diabetes can damage 

the nerves that run 

between the brain and 

feet, and circulation 

can be impaired. 

In your case, the 

major problem 

is nerve damage, 

also known as 

neuropathy.



Why don’t people with  
normal nerves get foot ulcers? 

Because they can feel a shoe rubbing or the 
wear and tear on the bottom of their feet. So 
the problem is the fact that you cannot feel 
injury because of LOPS.

Why are shoes so important? 
For people with LOPS, shoes that are too tight 
can cause damage—and people with LOPS 

cannot tell when shoes are too tight. But 
a well-fitting shoe can protect the feet, 

for example, when stepping on 
a stone. Also, some people get 
ulcers on the bottoms of their 
feet because, over time, their feet 

change shape, which can cause 
pressure. Our testing of your feet has shown 
that you have this problem. For people like you, 
special insoles can lower the pressure under 
your foot and reduce the chances of a wear-
and-tear ulcer.

Can I do 
something to 
help? 
Gentle massage 
can often make 
your feet feel 
better and some people find that activity, 
such as walking, can help too. Keeping your 
blood sugar under good control is always a 
good idea. But there is really nothing you can 
do to make neuropathy actually get better. 
Sometimes the false feelings just get better on 
their own. There are medications that can help 
your feet feel better, although it will not mean 
that your LOPS got better. So, sometimes the 

SOME FACTS ABOUT FOOT PROBLEMS IN DIABETES

What is neuropathy? 
Nerves are like wires that connect your brain 
to all parts of your body. They pass messages 
from your brain to your muscles to make you 
move, and they also pass messages back to 
your brain: that is how you feel hot or cold, 
touch, pain and so on. Neuropathy is the 
medical word for damage to these nerves. 
Nowadays, it is almost always caused by 
diabetes. The problem always starts in your 
toes, because these are the longest nerves  
in the body. 

Why do I sometimes have pain,  
burning, and tingling in my feet? 
As nerve damage starts you can get 
false signals coming from your feet. These 
can feel like burning, cold, tingling, electric 
shocks, pressure, aching, or “like walking on 
rolled up socks.” Sometimes people feel pain 
that is out of proportion to the actual event. 
For example, to your feet, bedsheets or socks 
can “feel” excruciating. 

What is Loss of Protective Sensation 
(LOPS)? 
Neuropathy can damage nerves so much 
that they can no longer send information.  
It can become so bad that you could step on 
a nail and feel nothing. LOPS means that the 
nerve damage has reached the point where 
skin can be injured without you feeling it. 
This can develop into what is called a foot 
ulcer. A foot ulcer usually starts where your 
shoe rubs, or from something that has 
accidentally been left inside your shoe. Often 
it can start on the bottom of your foot just 
through the normal wear and tear of walking. 

feet can feel better  
and still be at risk  
for ulcers.

Because my feet 
feel cold, I thought 
the circulation in 
my feet was bad. 
This comes back to those false feelings caused 
by nerve damage. Unfortunately, when you 
have neuropathy you cannot trust what you feel 
in your feet; it can be—and often—is false. You 
may have noticed that, when your feet “feel” 
cold, they are not actually cold. Bad circulation 
can cause foot ulcers, but we tested your 
circulation, and this is not a problem for you.

So how my feet feel has nothing  
to do with whether I develop another 
foot ulcer? 
That is right, and it is a real problem. How your 
feet feel isn’t a reliable measure of whether 
they are well or not. 

How can I prevent another foot ulcer?
Because your feet cannot tell you what is 
happening to them, you have to LOOK at them 
often and THINK for your feet. Could that 
bath water be too hot? Could my grandson 
have put a Matchbox car in my shoe? Is 
that sidewalk I’m going to step on barefoot 
hot enough to burn my feet? There are 
some general do’s and don’ts (see the Door 
Hanger), but what is most important is that 
you THINK. Place the Do’s and Don’ts card 
on your bathroom door knob or towel bar to 
remind you to check your feet often to keep 
them healthy.
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Product # 733, 793, & 4733
Shower Hanger - 5" x 11 1/2"

Cut Margin; Represents area in which all copy should be placed.

Cut Line/Die Line; Represents the edge of the product.

Bleed Line; Represents how far the image or color should go beyond the cut/die line.

Optional "Male Cancer" or
"Female Cancer" copy here.

DO’s and Don’ts

Because diabetes has damaged  
the nerves to your feet..

DO always wear shoes. For all the steps you 
take, outdoors and indoors, at home and at work, 
day and night.
DON’T ever go barefoot. Even soft carpet can 
hide a small stone or thumbtack, and concrete and 
blacktop get very hot in the sun.
DO always wear your special shoes—indoors 
and out. Other shoes may not fit properly or may 
not be as protective.
DO shake out your shoes and feel inside 
before you put them on. Something could have 
fallen in, or the lining may be torn.
DO wear the same thickness socks. Your shoes 
were fitted for a certain sock thickness. Nylon 
socks may be too thin, wool socks may be too thick. 
DO ‘break-in’ new shoes. Follow your break-in 
plan.
DO check the bathwater with your hand 
before you step in. You might unknowingly burn 
your skin, if the water is too hot.
DON’T use a heating pad, hot water bottle or 
a hot water bath on or near your feet. DON’T 
put your feet near a heater. You will not be able 
to tell if you are doing damage.
DON’T use power tools, scissors, razor blades 
or chemicals on your corns and calluses.
DO look at your feet at least twice a day and 
make sure you check the soles and between 
the toes. As careful as you are, your feet can still 
be injured, but the sooner you find a problem the 
better. Healing is usually normal in diabetes, as 
long as the cut or ulcer is treated right away.
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Foot Exam / Deformity Index 

The following observations are to be made on each subject in the trial at visit 1. 

1. Record Site of Index Ulcer 
• Record site of index ulcer, i.e. ulcer that has healed > 1 week but < 4 months ago (in relation to 

today’s date), based on medical records or the patient’s best recollection: 
 

	   Left	   Right	  
MTH 1	   	   	  
MTH 2	   	   	  
MTH 3	   	   	  
MTH 4	   	   	  
MTH 5	   	   	  

 
Foot specific deformity Index is sum within foot scaled to 100: 
 

2. Record Site of Prior Amputation, if Any 
 

	   	   Left	   Right	  
None 0 	   	   	   	  
Toes 1 1,	  2,	  3,	  4,	  5,	  No	   	   1,	  2,	  3,	  4,	  5,	  No	   	  
MTHs or Rays 2 1,	  2,	  3,	  4,	  5,	  No	   	   1,	  2,	  3,	  4,	  5,	  No	   	  
 

3. Hallux 
• Grade the mobility of the 1st MTPJ metatarsophalangeal joint as follows: 

 
	   	   Left	   Right	  
Full range of motion (estimate as >60° from extreme to extreme)	   0	   	   	  
Moderate restriction of range of motion	   1	   	   	  
Hallus rigidus (estimate as < 20° from extreme to extreme)	   2	   	   	  
 

  
• Grade the bunion / hallux abducto-valgus deformity: 

	   	   Left	   Right	  
Normal or minor	   0	   	   	  
Moderate	   1	   	   	  
Significant deformity	   2	   	   	  

 
 

4. Lesser Toes  
• Grade the clawing or hammering of the lesser toes 

	   	   Left	   Right	  
Normal or minor	   0	   	   	  
Moderate clawing or hammering	   1	   	   	  
Significant clawing or hammering	   2	   	   	  
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5. Forefoot 
• Grade the presence and extent of prominent metatarsal heads as follows: 

 
	   	   Left	   Right	  
Normal or minor	   0	   	   	  
Moderate bony prominences	   1	   	   	  
Significant bony prominences	   2	   	   	  

 
 

• Grade the presence and extent of callus under the metatarsal heads as follows: 
 

	   	   Left	   Right	  
Normal or minor	   0	   	   	  
Moderate callus	   1	   	   	  
Significant callus	   2	   	   	  

 
6. Midfoot Deformity 
• Grade the midfoot deformity as follows: 

 
	   	   Left	   Right	  
None apparent or minor	   0	   	   	  
Moderate bony prominence (from prior Charcot or prominent 
base of 5th metatarsal)	   1	   	   	  

Midfoot collapse	   2	   	   	  
 

7. Ankle Mobility 
• Grade the ankle dorsiflexion mobility as follows: 

 
	   	   Left	   Right	  
Normal or minor restriction (estimate as > 20°) 0   
Moderately limited 1   
Essentially no movement 2   
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NEUROPATHY-SPECIFIC 
QUALITY OF LIFE 

Questionnaire 
Instructions 

US Version 

 

Subject ID#  …………… 
  
Visit Date     …………… 

• These questions ask about the effect your FOOT PROBLEMS may 

have on your daily life and well-being. By foot problems we mean 
lost or reduced feeling in your extremities, pain, discomfort and/or 

ulcers (open sores) on your feet and, in some cases 

unsteadiness while walking or standing. 

• Please concentrate on how you have felt IN THE PAST 4 WEEKS 

for all of the questions. 

• There are no right or wrong answers. If you are unsure about how to 

answer a question, you can ask the person who gave you the 

questionnaire. Please DO NOT ask a relative or friend to help you. 

• All of your responses will be held strictly confidential.  

  

 

In the past 4 weeks how often have you 
experienced the following symptoms? 

All the 
time 

Most of 
the time 

Some of 
the time 

Occasio
-nally Never 

1. Burning in your legs or feet.      

2. Excessive heat or cold in your legs or 
feet.      

3.  Pins and needles in your legs or feet.      
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4.  Shooting or stabbing pain in your legs 
or feet.      

5.  Throbbing in your legs or feet.      

6.  Sensations in your legs or feet that 
make them jump.      

7.  Irritation of the skin caused by 
something touching your feet, such as 
bedsheets or socks. 

     

8. Numbness in your feet.      

9.  Inability to feel the difference between 
hot and cold with your feet.      

10. Inability to feel objects with your feet.      

11. Weakness in your hands.      

12. Problems with balance or unsteadiness 
while walking.      

13. Problems with balance or unsteadiness 
while standing.      

 
The following questions ask about how your FOOT PROBLEMS affect your daily activities, 
relationships and feelings. 
Are you in PAID WORK? 

Yes No 
If YES please go to Question 14. 
If NO please go to Question 15. 

In the past 4 weeks, HOW MUCH have 
your foot problems interfered with your: 

Very 
much 

Quite a 
lot 

Some 
what A little Not at 

all 

14. Ability to perform your paid work?      

15. Ability to perform tasks around the 
house or garden?      

16. Ability to take part in leisure activities?      

 

In the past 4 weeks: Very 
much 

Quite a 
lot 

Some 
what A little Not at 

all 

17. How much have your foot problems 
interfered with your relationships with 
people close to you? 

     

18. Have you felt more physically 
dependent than you would like to be on      
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people close to you as a result of your 
foot problems? 

19. Have you felt more emotionally 
dependent than you would like to be on 
people close to you as a result of your 
foot problems? 

     

20. Has your role in the family changed as a 
result of your foot problems?      

 

How much do you agree with the 
following statements: 

Fully 
agree 

Partly 
agree 

Neither 
agree 

nor 
disagree 

Partly 
disagree 

Fully 
disagree 

21. People treat me differently from other 
people as a result of my foot problems.      

22. I feel older than my years as a result of 
my foot problems.      

23. My self - confidence is affected as a 
result of my foot problems.      

24. My foot problems make my life a 
struggle.      

25. I generally feel frustrated because of my 
foot problems.      

26. My foot problems cause me 
embarrassment.      

      

In the past 4 weeks: Very 
depressed 

Quite 
depressed 

Somewhat 
depressed 

A little 
depressed 

Not at all 
depressed 

27. How depressed have you felt because 
of your foot problems?      

 
 

Final	  scores	  are	  scaled	  to	  100.	  
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Foot	  Self-‐care	  Questionnaire	  (all	  answers	  scaled	  0-‐1)	  

	  

Most	   people	   really	   struggle	   to	   take	   care	   of	   their	   feet	   properly.	  We	   want	   to	   know	   how	   difficult	   it	   is	   for	   you.	  	  
Questions	  1-‐6	  ask	  you	  about	  your	  foot-‐care	  activities	  during	  the	  past	  7	  days.	  	  If	  you	  were	  ill	  during	  the	  past	  week,	  
please	  think	  back	  to	  the	  last	  7	  days	  when	  you	  were	  not	   ill.	  Please	  mark	  the	  box,	  which	  best	  describes	  what	  you	  
have	  been	  doing.	  

	  

	  
Twice	  a	  
day	  

Once	  a	  
day	  

Every	  
other	  
day	  

Twice	   Once	   Never	  

1.	   During	  the	  past	  7	  days	  how	  often	  did	  
you	  or	  your	  friend/relative	  examine	  
your	  feet?	  

	   	   	   	   	   	  

2.	   During	  the	  past	  7	  days	  how	  often	  did	  
you	  check	  the	  inside	  of	  your	  shoes?	  

	   	   	   	   	   	  

3.	   During	  the	  past	  7	  days	  how	  
often	  did	  you	  use	  moisturizing	  
oils	  or	  creams	  for	  your	  feet?	  	  
Choose	  NA	  if	  you	  don’t	  have	  dry	  
feet.	  

NA	  

	   	   	   	   	   	  

	  

	  
All	  the	  
time	  

Most	  of	  
the	  time	  

Occa-‐
sionally	  

Once	  or	  
twice	  

Never	  

4.	   During	  the	  past	  7	  days	  how	  often	  did	  you	  test	  
water	  temperature	  with	  your	  hand	  /	  elbow	  before	  
taking	  a	  bath	  or	  a	  shower?	  

	   	  
	  

	   	  

5.	   During	  the	  past	  7	  days	  how	  often	  did	  you	  walk	  
without	  shoes	  or	  slippers	  indoors?	  

	   	  
	  

	   	  

6.	   During	  the	  past	  7	  days	  how	  often	  did	  you	  walk	  
without	  shoes	  or	  slippers	  outdoors?	  
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The	  next	  set	  of	  the	  questions	  refers	  to	  your	  overall	  foot	  care	  activities:	  

	  

	   Always	  
Most	  of	  
the	  time	  

Occa-‐
sionally	  

Never	  

7.	   How	  often	  do	  you	  use	  chemical	  agents	  or	  plasters	  to	  
remove	  corns	  and	  calluses?	  Choose	  NA	  if	  you	  don’t	  
have	  corns	  or	  calluses.	  

NA	  
	   	   	   	  

8.	   How	  often	  do	  you	  yourself	  treat	  corns	  or	  calluses	  with	  
a	  blade?	  Choose	  NA	  if	  you	  don’t	  have	  corns	  or	  
calluses.	  

NA	  
	   	   	   	  

9.	   When	  your	  feet	  feel	  cold	  at	  night	  how	  often	  do	  you	  
use	  hot	  water	  bottles	  or	  heating	  pads	  to	  warm	  them?	  
Choose	  NA	  if	  you	  don’t	  have	  cold	  feet.	  

NA	  
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Falls and Fear of Falling Questionnaire 

At baseline visit only: Yes No 

1. In the last year do you recall falling due to a trip, slip, stumble or for any 
other reason while you were standing or walking? 

  

2. In the last year do you recall being injured (fracture, sprain, or even just 
cuts and bruises) due to a fall while you were standing or walking? 

  

 

At follow-up visits only: Yes No 

1. Since your last visit have you fallen due to a trip, slip, stumble or for any 
other reason while you were standing or walking? 

  

2. Since your last visit have you been injured (fracture, sprain, or even just 
cuts and bruises) due to a fall while you were standing or walking? 

  

 
The following are scaled to a total of 100 for the fear of falling score: 
 

At all visits: 
Very 
much 

Quite a 
lot 

Some-
what 

A little 
Not at 

all 

3. I worry about slipping, tripping: 
     

4. I worry about being unsteady or falling: 
     

 
In the next few questions we would like you to tells us how safe or unsafe you feel these days while 
wearing your shoes in certain situations; choose NA if you never do this: 

 NA 
Very 

unsafe 

Some-
what 

unsafe 

Neither 
safe or 
unsafe 

Some-
what 
safe 

Very 
safe 

5. Going down stairs: 
      

4. Standing or walking on uneven 
ground: 

      

6. Standing or walking in an unfamiliar 
dark room or other dark place: 

      

 



 
 
 
 

V02/16/2010	   DK-‐059074-‐05A1	  

7. Last please tells us how safe or 
unsafe you feel while standing in the 
shower:  

NA 
Very 

unsafe 

Some-
what 

unsafe 

Neither 
safe or 
unsafe 

Some-
what 
safe 

Very 
safe 
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Subject Satisfaction Questionnaire1 

 
Please answer the following questions as best as you can. There are no right or wrong answers, we just 
want to know what you do, think and experience. By the time you come to answer these questions, the 
research study staff may have already talked with you about these or similar issues, but they will not see 
these answers so tell us what you really think. After you get done fold the papers and seal them in the 
envelope we are giving you. This information will be mailed directly to the main study coordinating center 
and not shared with the clinic staff here. 
 
All the shoe questions are about your main study shoes. 

 

 
Strongly 

agree 
Somewhat 

agree 

Neither 
agree nor 
disagree 

Somewhat 
disagree 

Strongly 
disagree 

1. I really like the way these shoes 
look.  

     

2. I can wear these shoes 
anywhere. 

     

3. I worry about what others think 
when I wear these shoes. 

     

4. These shoes have made my 
balance worse. 

     

5. These shoes are very 
comfortable. 

     

6. These shoes fit like a glove. 
     

7. These shoes are too heavy. 
     

8. These shoes make me feel too 
high from the ground. 

     

9. These shoes are really easy to 
walk in. 

     

10. Overall these are great shoes.      

 
 

 
 
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
 

     



Appendix 10.  Adverse events 

Subjects reported falls since the previous visit in a similar proportion of visits in 

both study arms (20% of experimental visits, 24% of control visits); with these falls, 

injuries were reported 52% of the time in the experimental arm and 62% of the time in 

the control arm (p=0.4).  Falls were reported as adverse events by the study staff in 6 

patients in the experimental arm and 2 patients in the control arm (p=0.3).  An additional 

5 patients in the experimental arm had another lower extremity musculoskeletal adverse 

event while this number was 4 in the control arm (p=0.9).  These adverse events were 

not always deemed by the site PIs to be study related.  

In addition there were 32 adjudicated non-endpoint ulcers (i.e. ulcers NOT 

associated with the plantar aspect of a metatarsal head) in the study as a whole, (plantar 

Exp 7, Con 8; non-plantar Exp 9, Con 8); most were located on toes.  Many were minor, 

so that most healed within the 45-day window of footwear temporary discontinuation 

permitted under the protocol, or without footwear being discontinued even temporarily.  

Permanent discontinuation of footwear due to an adjudicated non-MTH ulcer occurred in 

2 (of 5 - see Consort diagram – who discontinued due to an adverse event) in the 

experimental arm and 2 of 5 in the control arm.  




