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CUPRON STUDY 
 
I was asked to analyze the effectiveness of Renfro Cupron® socks upon a variety of 
podiatric conditions:  erythema, itching and burning, scaling, vesicular eruptions, 
fissuring, drainage, odor and edema.  One group of patients was studied; the results were 
compared to the experience the podiatrist had with patients with similar conditions who 
were not treated with Cupron® socks. 
 
 
RESULTS: 
 
The following results are all considered statistically significant, meaning that there is 
credible medical evidence that Cupron® treatment is effective in the period of follow up 
studied, since the confidence interval of all the results did not include 0 and the p-values 
for all results were <0.001. 
 
Demographics: 
There were 56 patients in all, 17 women and 39 men.  Average age of the group was 58 
with a standard deviation of 16 years (range 21-85 years).  Twenty-one (21) were 
diabetic, 21 were older than 65, and 24 were followed more than one time. 
 
Variables: 
Seven measures were studied:  erythema, burning and itching, edema, scaling, vesicular 
eruptions, fissuring, drainage and odor.  Only scaling was present in all 56 patients, with 
erythema in 51 (see table).  Edema (6), Odor (5), and drainage (3) were the least common 
variables.  “Long range follow-up referred to having been evaluated more than one time 
after use of the socks.  There was a three level ordinal scale used:  present, improvement, 
and resolved.  Movement along this scale (from “present” to “improved” or from either 
of the first two to “resolved”) was considered a positive sign, movement the other way 
(from “improved” to “present”) considered a negative sign.  If a patient was considered 
resolved on the first visit after wearing the socks, that individual could at best be scored a 
“same” for long-term follow-up.  Therefore, “same” could be equally considered to be 
“holding improvement”.  The average length of time in the long term section was defined 
as being the time between the first visit and the date when the last comment was made 
about the patient.  Only patients who had a specific problem at the outset of the study 
were counted later.  In no instance, did a patient who had no specific problem develop 
one.  In the instances of edema, odor, and drainage, the sample sizes were too small to 
draw any conclusions, although the results were tabulated. 
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A.  ERYTHEMA (51 patients): 
 
All 51 patients improved; 22 (42%) resolved completely over an average period of 9 
days (range 4-28 days).  The 95% confidence interval for resolution was (0.29, 0.58).  
This result means that while we don’t know the per cent of complete resolution for the 
entire population (the parameter), we are highly confident it lies in the interval between 
29% and 58%.  If we know in advance that no patient would normally improve without 
other treatments in this time frame, than the results obtained are highly significant; that is, 
not due to chance. 
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A1.  Longer term study (22 patients): 
Nineteen (86%) maintained their improvement or resolved, 95% CI (0.65, 0.97).  
Three patients (14%) did not maintain improvement or reverted to “present”, 95% 
CI (0.03, 0.34).  The average length of follow-up was 36 days.  Diabetics and patients 
older than 65 shared in the improvement, both early and long-term. 
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B.  SCALING (56 patients): 
Fifty-five (55) of the 56 improved (98%), 5 resolved (9%), and 1 stayed the same. 
The 95% confidence interval for some improvement is (0.90, 1.00); for resolution 
(0.03, 0.20).  Both of the p-values are highly significant for efficacy. 
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B1.  Longer term study (24 patients): 
Twenty-one (88%) held improvement or resolved, 3 reverted with an average 
follow-up of 34 days.  The 95% confidence interval is (0.68, 0.97) with a p-value 
<0.001.  Again, diabetics and elderly shared in the improvement. 
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Note:  the follow-up graph has the same scale as the former graph to facilitate 
comparison. 
 
 



C.FISSURING (37 patients): 
All 37 patients improved; 15 (40%) resolved completely with an average follow-up 
of 10 days, 95% CI (0.25, 0.58).  This is highly significant. 
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C1.  Longer term study (17 patients): 
All 17 patients improved, 6 (35%) resolved completely in an average follow-up of 39 
days, 95% CI (0.14, 0.62).  Again, diabetics and elderly shared in the improvement. 
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D.  BURNING OR ITCHING (23 patients):   
Nineteen of the 23 improved (83%), four stayed the same or reverted in the average 
follow-up period of 8 days.  The 95% confidence interval is (0.61, 0.95) with a p-
value of 0.003, again highly significant. 
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D1.  Longer term study (8 patients): 
All 8 patients were unchanged over an average follow-up of 46 days, meaning that 
their initial improvement was maintained.  The numbers were too small to study 
diabetics and elderly. 
 
 
E.  VESICULAR ERUPTIONS (23 patients): 
 
All 23 patients improved; 13 (56%) resolved completely, 95% CI (0.34, 0.76). 
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E1.  Longer term study (10 patients): 
All 10 patients maintained their improvement or resolved (6) over an average 
follow-up of 45 days.  The proportions were similar for both diabetics and patients 
over the age of 65. 
 
 
F.  EDEMA (6), DRAINAGE (3), AND ODOR (5): 
Three patients with edema improved; 1 resolved.  All three patients with drainage 
improved; 2 resolved.  Three of the five patients with odor improved; two of them 
resolved. 
 
 
The attached table summarizes the data.  Again, the statement “worse” means that the 
patient went from “resolved” or “improved” to “present”. 
 
 
DISCUSSION: 
 
The purpose of the study was to see if patients with a variety of podiatric ailments would 
improve only by wearing Cupron ® socks.  One issue in the treatment of the above 
conditions is compliance in obtaining and using the treatment (special socks).  A related 
issue is the proper application of treatment (special socks) on the plantar aspect of the 
feet and in the interdigital areas. 
 

1. I assumed the following in the analysis of the data provided: 
a. The patients were a reasonable, representative sample of the population of 

patients with these conditions.  There was no information received that 
would contradict this assumption.  There were men, women, elderly, 
young, diabetic, and non-diabetic patients. 

b. The patients were independent of one another; that is, the selection of one 
individual had no effect upon the selection of another. 

c. The definitions of improvement and resolution were constant for each 
patient. 

d. The sample size was known and appropriate to perform analysis. 
e. Outcomes could be defined as dichotomous. 
The presence of these assumptions allowed a binomial probability distribution 
to be used. 
 

2. There was no control group reported; however, I received information stating that 
the podiatrist believed it unlikely that any patient would have resolved or 
improved in the time frame of the study only by wearing his or her regular socks.  
Given such information, all of the above results, would be considered statistically 
significant, meaning that there is medical evidence that Cupron ® treatment is 
effective in this period of follow-up. 

 
It is important to understand the vocabulary used in describing the study: 



• Population:  the group about which one wishes to learn.  In this instance, the 
population are all patients with the above listed foot conditions. 

• Sample:  a subset of a population. 
• Random sample:  A subset chosen where each member of the population has a 

defined, non-zero probability of being chosen. 
• Parameter:  a numerical measure of the population. 
• Statistic:  a numerical measure of the sample. 
• p-value:  the probability that we would obtain the specific sample statistic (or one 

more extreme) if the null hypothesis (hypothesis of no change) were true.  In the 
context of this study, a p-value of less than 0.001 means that the probability of 
obtaining these results by chance alone is less than 1 in 1000.  Typically, 1 in 20 
is considered the “cut-off” point.  Minitab software does not compute p-values to 
four decimal places, so many of the values obtained here are even smaller. 

• A confidence interval contains a range of plausible values for the parameter.  We 
call it a confidence interval, because while unknown, the parameter does exist, 
and the interval either contains or does not contain the parameter.  It is NOT a 
probability question.  For this study, if we assume that no patient would 
improve in the time frame studied with conventional treatment then so long 
as the interval does not contain 0, the results are significant, since no 
plausible value of the parameter is 0.  If some other proportion were 
postulated for improvement, then any interval that did not contain that 
particular value would be considered significant.  In this study, with the 
above information, all areas reached statistical significance. 

• Circle of inference:  We sample from a population, obtain a result (a statistic), and 
use that value to infer something about a parameter which is part of a population. 

 
Population→   Sample 

                    ↑  ↓ 
Parameter  ←  Statistic 

 
It is important to recognize that we can seldom identify all members of a population, so 
that its numerical measure, a parameter, remains unknown. 
 
For this study, since we cannot know all members of the population, the result of the 
sample, the proportion improved (or resolved), is used to say a similar proportion of the 
population would be improved as well.  If the sample is appropriately chosen, then the 
estimate has value.  We must realize, of course, that other samples would lead to other 
results, so that there is a range of plausible values that samples could conceivably have, 
and our sample result was one of those potential values, as described above. 



 
CONCLUSION: 
 
Compared to historical controls, patients with Cupron ® socks had significant 
improvement or resolution in the following conditions: 

Erythema   Vesicular eruptions 
Burning/itching  Fissures 
Scaling   Drainage 
Edema    Odor 

 
Moreover, since nearly 40% (19 of 51) of the group was either diabetic or older than 65 
(10 were both diabetic and older than 65), this study is statistically significant for 
improvement or resolved for all the above conditions for people with diabetes, including 
elderly diabetics. 
 
        Michael S. Smith, MD MS 
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