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INDIVIDUALS WITH DIABETES INCUR

67% of all lower-limb amputa-
tions in the United States.1 Approxi-
mately half of diabetes-related am-

putations have been attributed to poorly
fitting footwear initiating a causal chain
leading to foot ulcers and amputa-
tions.2-4 The etiology of diabetic foot ul-
cers and amputations is well charac-
terized, but the efficacy of footwear in
preventing reulceration has under-
gone limited investigation. Edmonds et
al3 described follow-up findings in a ter-
tiary referral population in which 239
ulcer patients were divided into those
with ischemic ulcers (absent foot pulses;
n=91) and neuropathic ulcers (sen-
sory loss; n = 148). The study de-
scribed reulceration in 121 patients in
the neuropathic group followed up for
an average of 26 months. Among pa-
tients in the neuropathic group who re-
ceived therapeutic and custom shoes,
26% had reulceration vs 83% who did
not receive this footwear and wore their
own footwear. A randomized clinical
trial of a single style of shoe and insert
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Context Many people with diabetes experience lower-limb ulcers. Footwear has been
implicated as a primary cause of foot ulcers, yet research is limited on the efficacy of
shoe and insert combinations to prevent reulceration.

Objective To determine whether extra-depth and -width therapeutic shoes used with
2 types of inserts reduce reulceration in diabetic individuals with a history of foot ulcer.

Design, Setting, and Participants Randomized clinical trial of 400 diabetes pa-
tients with history of foot ulcer in 2 Washington State health care organizations who
did not require custom shoes for foot deformity and were enrolled between August
1997 and December 1998 and followed up for 2 years. Data collected at regular
intervals documented physical, foot, and diabetes characteristics; footwear use; foot
lesions; and ulcers.

Interventions Participants were randomly assigned to receive 3 pairs of therapeu-
tic shoes and 3 pairs of customized medium-density cork inserts with a neoprene closed-
cell cover (n=121); to receive 3 pairs of therapeutic shoes and 3 pairs of prefabri-
cated, tapered polyurethane inserts with a brushed nylon cover (n=119); or to wear
their usual footwear (controls; n=160).

Main Outcome Measure Foot reulceration, compared among the 3 groups.

Results Two-year cumulative reulceration incidence across the 3 groups was low:
15% in the cork-insert group, 14% in the prefabricated-insert group, and 17% in con-
trols. In the intent-to-treat analysis, patients assigned to therapeutic shoes did not have
a significantly lower risk of reulceration compared with controls (risk ratio [RR] for the
cork-insert group, 0.88; 95% confidence interval [CI], 0.51-1.52 and RR the for pre-
fabricated-insert group, 0.85; 95% CI, 0.48-1.48). All ulcer episodes in patients as-
signed to therapeutic shoes and 88% wearing nonstudy shoes occurred in patients
with foot insensitivity.

Conclusions This study of persons without severe foot deformity does not provide evi-
dence to supportwidespreaddispensingof therapeutic shoesand inserts todiabeticpatients
with a history of foot ulcer. Study shoes and custom cork or preformed polyurethane inserts
conferred no significant ulcer reduction compared with control footwear. This study sug-
gests that careful attention to foot care by health care professionals may be more impor-
tant than therapeutic footwear but does not negate the possibility that special footwear
is beneficial in persons with diabetes who do not receive such close attention to foot care
by their health care providers or in individuals with severe foot deformities.
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for men and women was conducted in
persons with prior foot ulcer at 2 study
sites in Italy.5 After 1 year, reulcer-
ation occurred in 28% of the therapeu-
tic footwear group vs 58% in those
wearing their own footwear.

Many questions remain about the ef-
ficacy of various shoe and insert com-
binations in foot ulcer prevention, even
though therapeutic footwear is a cov-
ered Medicare benefit.6 Few studies
have examined specific protective shoe
properties.7 We conducted a random-
ized clinical trial to determine whether
provision of study therapeutic shoes
and 2 types of inserts would reduce the
incidence of reulceration in individu-
als with diabetes. We hypothesized that
the group assigned to therapeutic shoes
with custom cork inserts would have
the lowest reulceration rates, followed
closely by those assigned to therapeu-
tic shoes with prefabricated inserts.

METHODS
Participants

Participants were selected from among
21000 Washington State residents with
diabetes from the VA Puget Sound
Health Care System (VA) and Group
Health Cooperative (GHC). Study eli-
gibility criteria were diagnosed diabe-
tes; age 45 to 84 years; men from ei-
ther the VA or GHC and women from
GHC (there were very few female vet-
erans who could meet the eligibility
criteria); history of a full-thickness foot
lesion or foot infection requiring anti-
biotic treatment; no foot deformities re-
quiring a custom shoe; shoe size 8 to
121⁄2 for men and 7 to 101⁄2 for women
(sizes were limited to contain manu-
facturing costs); ability to walk 1 block
and climb 1 flight of stairs per day (to
ensure that the footwear would be
worn); and willingness to consent to
randomization and study footwear pro-
visions. Exclusion criteria were prior
lower-extremity amputation of more
than 1 digit; presence of either un-
healed or healed lesion in the prior
month; requirement of boots, custom
shoes, or nontraditional footwear
for daily activities; nonambulatory
status; or terminal illness that would

make 2-year survival unlikely. Our foot-
wear could not safely accommodate per-
sons with severe foot deformities and
Charcot feet, so these individuals also
were excluded.

The FIGURE shows that of the 763 pa-
tients with diabetes who met the eligi-
bility criteria and were asked to par-
ticipate, 400 agreed to be randomized
into the study (186 VA men, 123 GHC
men, and 91 GHC women). Study par-
ticipation was declined due to time and
transportation constraints (49%), no in-
terest in research (35%), poor health
(6%), and shoe size outside study range
or other reasons (10%). Computer-
generated block randomization was per-
formed according to health care orga-
nization and sex. One hundred twenty-
one men and women were randomly
assigned to receive 3 pairs of therapeu-
tic shoes and 3 pairs of customized
medium-density cork inserts with a
neoprene closed-cell cover; 119 were
randomly assigned to receive 3 pairs of
therapeutic shoes and 3 pairs of pre-

fabricated, tapered polyurethane in-
serts with a brushed nylon cover; and
160 were randomly assigned as con-
trols to wear their usual footwear. Hu-
man subjects approval was granted by
the University of Washington, Seattle,
and GHC. Participants provided in-
formed consent and were enrolled be-
tween August 1997 and December 1998
and followed up for 2 years. They con-
tinued to receive regular health care and
foot care from the VA or GHC. Partici-
pants received no compensation other
than the study footwear. To prevent
contamination of the footwear inter-
ventions by patient education or clini-
cal care, no participants received such
education or care at the study site.

Footwear Interventions
The 2 footwear interventions included
patient receipt of both study therapeu-
tic shoes and inserts. Men’s and wom-
en’s dress, casual, and athletic shoes were
designed and manufactured with assis-
tance from Nike Inc (Beaverton, Ore),

Figure. Participant Flow Through the Trial

400 Randomized

104 Completed Trial and Were
Included in Analysis

96 Completed Trial and Were
Included in Analysis

134 Completed Trial and Were
Included in Analysis

26 Withdrew
9 Died
4 Moved Out of Area
6 Declined Further Involvement
3 Amputation
2 Serious Medical Event
2 Lost to Follow-up

17 Withdrew
6 Died
5 Moved Out of Area
0 Declined Further Involvement
3 Amputation
2 Serious Medical Event
1 Lost to Follow-up

23 Withdrew
7 Died
2 Moved Out of Area
5 Declined Further Involvement
5 Amputation
2 Serious Medical Event
2 Lost to Follow-up

121 Assigned to Therapeutic Shoes
and Custom Cork Inserts
94 Men
27 Women

160 Assigned to Usual Footwear
(Control Group)
123 Men
37 Women

119 Assigned to Therapeutic Shoes
and Prefabricated Polyurethane
Inserts
92 Men
27 Women

763 Eligible
363 Not Randomized

178 Transportation Problem
127 No Interest in Research
36 Shoe Size Outside

Study Range
22 Poor Health

3779 Patients With Diabetes and a
Prior Foot Lesion Contacted

3016 Ineligible

21 000 Medical Records of Patients
With Diabetes Screened

17 221 Ineligible
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Cole-Haan (Livermore, Me), and Low-
ell Shoe (Hudson, NH) in the most com-
mon shoe sizes specifically for study par-
ticipants.8,9 Bruce Kilgore of Nike Inc
provided our study team with exper-
tise on footwear materials, design, and
manufacturing processes. Our study
team designed shoes and inserts, tested
prototypes, and conducted pilot stud-
ies of the men’s and women’s shoes and
inserts prior to the clinical trial. The
men’s dress, casual, and athletic shoes
were manufactured by Cole-Haan and
the 3 women’s shoe styles were manu-
factured by Lowell Shoe.

The combination shoe last (mold re-
sembling interior shoe shape) pro-
vided extra depth in the toe box and
extra width across the metatarsal heads.
The men’s and women’s outsoles had
a 3⁄8-in recess that allowed the insert and
foot to drop down into the outsole, pro-
viding extra forefoot space without a
“boxy” or orthopedic appearance. The
men’s outsole for all 3 shoe styles was
a semirockered forefoot made rigid with
a lightweight extended composite
shank. Women’s shoes were semirock-
ered with a nonextended steel shank
and a uniform, more feminine out-
sole. Study shoes resembled nonthera-
peutic shoes, and materials for uppers
were brown, black, and off-white high-
quality leather.

A wide range of potential insole ma-
terials (eg,polyurethane foams,viscoelas-
tic polymers) was investigated using evi-
dence of excellent performance.10-18 Two
types of study inserts were designed to
fit the interior contour of the shoes. We
chose cork for the customized insert be-
cause of its elastic nature (cork takes very
little set or deformation), machinabil-
ity, and a long history as an acceptable
material for footwear. Custom cork in-
serts were produced by scanning the
plantar surface of patients’ feet using
computer-aided design/computer-
aided manufacturing technology. These
medium-density, full-length, milled-
cork inserts had a 1⁄16-in closed-cell neo-
prene cover. The prefabricated study in-
sert was a 5⁄8-in noncustomized tapered
polyurethane insert with a brushed ny-
lon cover, designed to be thicker than in-

serts used in commercial walking shoes.
This insert was not based on the digi-
tized form of the participant’s foot. These
2 medium-density insert materials rep-
resented excellent, established insert
technology. A lightweight terry-cloth
house slipper (Tru-Stitch Footwear,
Malone, NY) with no internal seams and
a textured sole was designed for all study
participants to use to minimize differ-
ences in out-of-shoe exposure. All shoes
and inserts for intervention partici-
pants were fitted by the same study pe-
dorthist who manufactured the custom
inserts, performed shoe-fitting adjust-
ments, and replaced footwear based on
wear patterns.

Outcome Measures
Data were collected from patients at
baseline and 1 and 2 years on diabe-
tes, overall health, foot, and func-
tional status. This included peripheral
pulses and foot sensation as measured
using a 5.07 Semmes-Weinstein mono-
filament. Four visits occurred within 1
month of enrollment to ensure proper
footwear fit in the intervention groups.
Thereafter, visits were scheduled ev-
ery 17 weeks to collect information on
physical activity, feet, shoes, inserts, and
the amount of out-of-bed time that par-
ticipants wore shoes, socks/stockings,
or slippers or went barefoot. Footwear
compliance was computed from a
physical activity questionnaire by quan-
tifying the time out of bed that was
spent “in shoes” or “not in shoes.”

The main study outcome measure was
incidence of a foot ulcer, defined as a cu-
taneous erosion extending into or
through the dermis to deeper tissue or
other cuts that did not heal within 30
days. The pivotal event (triggering the
sequence of events preceding each le-
sion or ulcer) was identified by patient
self-report. A footwear-related ulcer was
identified from the focused pivotal-
event interviews as patient self-report of
a footwear-related incident resulting in
a break in the skin and documentation
of either improper break-in of shoes or
a lesion at a site compatible with a foot-
wear-related lesion not healing within 30
days (verified by photographs and medi-

cal records). Ulcer episode was defined
as the interval from ulcer identification
to healing. Multiple ulcers occurring on
the same day on the same foot (often the
result of minor trauma) were defined as
a single episode. Minor lesions and ul-
cers were documented, characterized,
and photographed, and patients were re-
ferred to their usual health care practi-
tioners for foot care since foot care was
not a study provision. Health care prac-
titioners were notified in writing of le-
sions and ulcers. Patients wearing inter-
vention footwear who experienced foot
ulcers resumed wearing intervention
footwear following healing.

Final ulcer classification was deter-
mined by a panel of 3 foot care special-
ists blinded to study group. They re-
viewed the descriptions, photographs,
study and medical records, and causal
pathway data. They also verified the as-
signment of all minor lesions not heal-
ing within 30 days, ulcers, and ampu-
tations.

Statistical Analysis
Baseline demographic characteristics of
participants randomized to each study
group were compared by calculating
means and SDs or frequencies and pro-
portions. Formal comparison was based
on analysis of variance for continuous
measurements. An intention-to-treat
analysis was performed using all avail-
able follow-up time on all randomized
patients to assess the impact of inter-
vention on the primary end point.
Analyses were carried out using SAS
software19 and statistical tests were
2-sided, with P�.05 considered statis-
tically significant.

To analyze the binary primary out-
come, any vs no ulceration, we used ex-
act binomial methods to construct con-
fidence intervals (CIs) for the proportion
in each study group. The �2 test or Fisher
exact test was used to compare across
study groups. We also analyzed total ul-
cers and ulcer episodes. To compute ul-
cer rates, we used standard person-time
methods and Poisson regression with ro-
bust SEs to allow for possible overdis-
persion. All comparisons were between
the group assigned to therapeutic shoes
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with cork inserts and the control group
and between the group assigned to thera-
peutic shoes with prefabricated inserts
and the control group. In secondary
analyses, we excluded person-time not
wearing footwear for medical or per-
sonal reasons. Logistic regression was
used toassess theassociationbetweenco-
variates and reulceration.

Our power analysis was based on pub-
lished 2-year reulceration rates of 72%
to 87% for participants using their own
footwear and 26% for those using pre-
scription shoe and insert combina-
tions.3,20 We assumed that 67% of con-
trol participants would wear standard
footwear and 33% would cross over to
some type of custom shoes, insoles, or
in-depth shoes. Over the 2-year study,
we anticipated a 20% combined mor-
tality and loss to follow-up. Therefore,
we anticipated 2-year reulceration rates
of 30% in the cork-insert group, 35% in
the prefabricated-insert group, and 58%

among controls. Based on these rates,
our original sample size was selected to
yield 97% power to detect a difference
in the rate for the cork-insert group vs
the control group and to provide 89%
power to detect a difference between the
prefabricated-insert group vs the con-
trol group.

RESULTS
Baseline participant characteristics are
described in TABLE 1. The average age
was 62years, 23% were female, 78% were
white, and the average education was 14
years. Fifty-eight percent of partici-
pants were insensate to monofilament
and 32% had a moderate foot deformity
(hallux limitus, fixed claw toe, or bun-
ion), though significantly fewer pa-
tients in the group assigned to therapeu-
tic shoes with prefabricated inserts had
these foot deformities than among those
assigned to therapeutic shoes with cork
inserts or among controls (P=.03).

The time participants were out of bed
was divided into “in shoes” and “not in
shoes.” Compliance with use of inter-
vention shoes when wearing shoes was
83% in the group with cork inserts and
86% in the group with prefabricated in-
serts. When participants were out of bed
and not wearing shoes, they averaged
just under 1 hour per day barefoot, 1
hour per day in stockings, and 3 hours
per day in slippers.

During the 2-year follow-up inter-
val, physicians prescribed custom shoes
for 2.5% of controls and custom in-
serts for an additional 4.4%. Among
controls, 13% purchased therapeutic
shoes and an additional 17% pur-
chased over-the-counter inserts. Over
the 2-year follow-up period, 5.5% of
study participants died and 11% with-
drew (see Figure 1).

Sixty-two participants had a total of
95 reulcerations occurring in 84 ulcer
episodes. TABLE 2 shows that the cu-

Table 1. Baseline Characteristics of Trial Participants

Therapeutic Shoes
With Cork Inserts

(n = 121)

Therapeutic Shoes
With Prefabricated Inserts

(n = 119)

Controls
(Usual Footwear)

(n = 160)
Total

(n = 400)
P

Value

Demographics
Age, mean (SD), y 61 (10.1) 62 (10.1) 63 (10.0) 62 (10.1) .40

Female, % 22 23 23 23 .99

Race/ethnicity, %
White, not Hispanic 79 82 74 78

Black 12 10 14 13 .51

Other 8 8 12 10

Education, mean (SD), y 15 (2.8) 14 (2.4) 14 (3.5) 14 (3.0) .60

Married/living together, % 66 62 57 61 .28

Employment status, %
Currently employed 37 33 28 32

Unemployed 1 1 2 2
.40

Disabled 21 23 31 26

Retired 41 43 39 41

Site of medical care, %
VA Puget Sound Health Care System 46 46 48 47

.97
Group Health Cooperative 54 54 52 53

Health history
Body mass index, mean (SD), kg/m2 33 (6.8) 32 (6.9) 33 (7.2) 33 (7.0) .40

Type 1 diabetes, % 7 5 8 7 .70

Years with diagnosed diabetes, %
�6 35 35 30.2 33.1

6-24 11 8 14.4 11.3 .45

�25 54 57 55.4 55.6

Foot findings, %
Moderate/severe edema 11 8 11 10 .57

No palpable pulses 1 1 2 1 .65

Insensate to monofilament 59 66 52 58 .07

Moderate foot deformity 36 22 35 32 .03
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mulative percentage of participants with
foot ulcers during the study period was
15% with therapeutic shoes and cork
inserts, 14% with therapeutic shoes and
prefabricated inserts, and 17% in the
control group. There were no statisti-
cally significant differences in ulcers or
ulcer episodes between groups. The risk
ratio (RR) for persons with 1 or more
reulcerations in the group with thera-
peutic shoes and cork inserts com-
pared with those in the control group
was 0.88 (95% CI, 0.51-1.52). The RR
comparing the group with prefabri-
cated inserts with the control group was
0.85 (95% CI, 0.48-1.48). When ex-

amining total ulcer episodes, the RR
comparing the group with cork in-
serts with controls was 0.86 (95% CI,
0.45-1.63) and the RR comparing the
group with prefabricated inserts with
controls was 0.80 (95% CI, 0.41-1.56).
In the secondary analysis, we used lo-
gistic regression to control for age, sex,
foot deformity, education, and marital
status. The RR for reulceration com-
paring persons without foot sensation
with those with sensation was 3.68
(95% CI, 1.81-7.49).

TABLE 3 shows that the 2 pivotal
events that contributed most to ulcer epi-
sodes were shoes (39%; 10.7% due to in-

tervention shoes and 28.6% due to non-
intervention shoes) and external trauma
(31%). Among the 9 persons who de-
veloped ulcers while wearing interven-
tion shoes, all had foot insensitivity.
Among the 24 persons who developed
ulcers while not wearing intervention
shoes, 88% had foot insensitivity, and
among the 26 patients whose pivotal
event was external trauma, 96% had foot
insensitivity. Amputation was not a
study end point because few instances
were expected. Of the 11 amputations
that occurred, 6 involved toes and feet
and 5 were at the transtibial or trans-
femoral level.

Table 2. Lesions and Ulcers Among Trial Participants*

Therapeutic Shoes
With Cork Inserts

(n = 121)

Therapeutic Shoes
With Prefabricated Inserts

(n = 119)

Controls
(Usual Footwear)

(n = 160)
Total

(n = 400)

Lesions and ulcers
No. of nonulcerative lesions 165 141 176 482
No. of ulcers 26 31 38 95
Total No. of nonulcerative lesions and ulcers 191 172 214 577
Person-years of follow-up 237.5 224.7 301.3 763.5

Incidence per person
No of persons with � 1 ulcer 18 17 27 62
Cumulative incidence per person (95% CI) 0.15 (0.09-0.22) 0.14 (0.09-0.22) 0.17 (0.11-0.24) 0.16 (0.12-0.19)
Risk ratio for ulcers (95% CI) 0.88 (0.51-1.52) 0.85 (0.48-1.48) 1.00 . . .

Incidence per person-year
Ulcers

Total No. 26 31 38 95
Incidence rate (95% CI) 0.11 (0.06-0.19) 0.14 (0.08 -0.23) 0.13 (0.08-0.20) 0.12 (0.09-0.17)
Rate ratio (95% CI) 0.87 (0.43-1.75) 1.09 (0.56-2.13) 1.00 . . .

Ulcer episodes
Total No. 25 22 37 84
Incidence rate (95% CI) 0.11 (0.06-0.17) 0.10 (0.06-0.17) 0.12 (0.08-0.18) 0.11 (0.08-0.14)
Rate ratio (95% CI) 0.86 (0.45-1.63) 0.80 (0.41-1.56) 1.00 . . .

*The control group is the referent in all risk and rate ratios. All 95% confidence intervals (CIs) are adjusted for overdispersion using Pearson scaling. Ellipses indicate data not
applicable.

Table 3. Pivotal Events and Foot Insensitivity for 84 Ulcer Episodes in Trial Participants

Pivotal Events
for Ulcer Episodes

No. of Episodes

No. (%) of
Total Episodes

No. (%) of
Episodes Among

Patients With
Foot Insensitivity

Therapeutic Shoes
With Cork Inserts

(n = 121)

Therapeutic Shoes
With Prefabricated Inserts

(n = 119)

Control
(Usual Footwear)

(n = 160)

Shoe related
Study shoe 7 2 . . .* 9 (10.7) 9 (100)
Nonstudy shoe 5 0 19 24 (28.6) 21 (88)

Non–shoe related
External trauma 8 10 8 26 (30.9) 25 (96)
Self-care 2 4 0 6 (7.1) 5 (83)
Critical ischemia 0 3 1 4 (4.8) 3 (75)
Paronychia 3 1 1 5 (6.0) 2 (40)
Decubitus 0 1 5 6 (7.1) 4 (67)
Other 0 1 3 4 (4.8) 3 (75)

Total No. of Episodes 25 22 37 84 (100) 72 (86)

*Ellipses indicate data not applicable.
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COMMENT
The same therapeutic shoes were worn
by participants in the 2 intervention
groups, but their inserts differed. In-
tervention footwear showed no statis-
tically significant protective effect in ul-
cer prevention over footwear worn by
controls. Cumulative ulcer incidence in
all 3 study groups was low during the
2-year follow-up. The customized cork
inserts with neoprene covers required
considerably more time, equipment,
and expense to produce than did the
tapered polyurethane and brushed
nylon inserts, which performed simi-
larly but were far less expensive.

Despite low ulcer incidence, footwear-
related ulcers occurred. There are mul-
tiple pathways to foot ulcers. In addi-
tion to pathways involving footwear,
there are pathways with external trauma
when individuals arenotwearingshoes.21

Participants’ time out of shoes and out
of bed averaged 5 hours per day. The slip-
pers we provided to all participants may
have influenced the external trauma
pathway. We anticipated no impact of
footwear on self-care, critical ischemia,
or decubitus ulcer pathways. Other strat-
egies are needed to prevent or decrease
ulcers from these pathways.

There are other explanations for the
low ulcer incidence in our study. Foot
insensitivity was present in 58% of par-
ticipants at baseline and in 66% at 2
years. Control participants had a lower
but not statistically significant preva-
lence of foot insensitivity at baseline.
Risk of reulceration was clearly higher
in persons with foot insensitivity. In
these patients, the proportions of ul-
cers attributed to intervention shoes,
nonintervention shoes, and external
trauma were 100%, 88%, and 96% re-
spectively.

Follow-up study visits occurred
every 17 weeks, which could have
heightened participant awareness of
footwear. In addition, when we iden-
tified a lesion that could progress to an
ulcer, human subjects considerations
stipulated that we notify patients and
their physicians. Therefore, timely dis-
covery of minor lesions at clinic visits
and physician referral may have kept

ulcer rates low. In addition, our con-
servative definition of foot ulcer ex-
cluded lesions from external trauma
resolving within 30 days. Other inves-
tigators have classified similar lesions
as ulcers after shorter intervals.

Our study design assumed and was
powered for 33% of control patients to
acquire therapeutic footwear over the
2-year follow-up. After 2 years, a total of
6.9% of patients received prescriptions
and purchased prescribed shoes and/or
custom shoes. An additional 13% of con-
trol patients purchased off-the-shelf
therapeutic shoes and 19% purchased
over-the-counter inserts. These cross-
overs involved a total of 37% of the con-
trol population. Footwear purchases by
the control group occurred gradually.
Our data suggest that footwear pur-
chased and worn are not synonymous.
However, this footwear crossover may
have attenuated our findings.

Edmonds et al3 reported 26-month re-
ulceration rates of 26% in patients in
therapeutic footwear and 83% in their
own footwear. However, these findings
may have been influenced by inclusion
of many patients with severe foot defor-
mities, including uncorrected Charcot
feet and prior toe and ray amputations.
Patients with more than 1 toe amputa-
tion, Charcot feet, or a requirement of
custom shoes were excluded from our
study because our study shoes could not
safely accommodate their custom foot-
wear needs. Patients in the United King-
dom with very severe foot deformities are
routinely given custom footwear while
in the Pacific Northwest, these patients
are increasingly treated with orthope-
dic foot surgery reconstruction proce-
dures. Differences also may exist in man-
agementofminor toeamputations. In the
Pacific Northwest, when toes 2, 3, and
4 are removed at or proximal to the meta-
tarsophalangeal joint, leaving the little toe
and the great toe, the surgeon often per-
forms a transverse amputation of all toes
or a transmetatarsal amputation rather
than leaving a foot with 1 or 2 toes, which
often goes on to deformity and associ-
ated biomechanical difficulties. In the
study by Edmonds et al,3 custom foot-
wear, not surgery, was the convention in

treating patients with severe foot defor-
mities.

A study of reulceration was con-
ducted at 2 teaching hospitals in Italy.
In their clinical trial of 69 persons with
diabetes at high risk of ulcer, Uccioli et
al5 provided men and women in the in-
tervention group with 1 style of Velcro-
closure shoes plus inserts. They re-
ported that 1-year ulcer frequency in the
intervention group was 28% compared
with 58% in the control group. All par-
ticipants in our study received 3 pairs of
normal-appearing shoes (dress, casual,
and athletic styles). In prestudy focus
groups, these shoes were aesthetically ac-
ceptable to our participants. Over the du-
ration of the study, compliance with our
study shoes was 83% to 86%. The Ital-
ian study reported intervention foot-
wear compliance as always frequent or
continuous based on participant self-
reported compliance on a 4-item scale
(infrequent, occasional, frequent, or
continuous). Exposure to minor trauma
when not wearing shoes (mean, 5.2
hours per day in our study) was mini-
mized in our participants by providing
specially designed house slippers with no
internal seams to intervention and con-
trol participants. The final comparison
between studies is that on an annual ba-
sis, the cumulative incidence of reulcer-
ation in all groups in our study was less
than one third of that reported for the in-
tervention group of Uccioli et al.

Accurate classification of foot risk in
diabetic populations is difficult. Based
on evidence from population-based and
analytic studies, approximately half of
adults with diabetes have 1 or more foot
risk conditions (peripheral neuropa-
thy, lower-extremity arterial disease, or
foot deformity).22-29 Approximately 10%
report a prior foot ulcer (similar to our
study group),25,26,30 and approximately
5%report a severe footdeformity requir-
ing custom footwear or a prior lower-
limbamputation(these individualswere
excluded from our study).29,31 Our study
findingscanbegeneralized to thosewith
a prior foot ulcer.

This randomized clinical trial has
several limitations. The percentage of
participants with foot insensitivity at
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baseline was not as high as expected.
Data from this trial and others indi-
cate that participants with foot insen-
sitivity are at highest risk of ulcer-
ation. Lesion identification and referral
by the study staff and follow-up by pri-
mary care physicians at the 2 Pacific
Northwest health care organizations
may have contributed to our low ulcer
rates. We compared our reulceration
rates with recently published diabetic
foot ulcer rates (not necessarily reul-
ceration rates) from other studies con-
ducted in these 2 organizations and
found that their annual incidence was
low: 1.9% at GHC and 3.0% at the VA
General Internal Medicine Clinic.29,32 Fi-
nally, due to limited resources, we were
unable to collect blood for glycated he-
moglobin measurement.

There are 5 conclusions from this
study of persons with prior foot ulcers
but no severe foot deformity. First, while
it is a popular belief that therapeutic
shoes and inserts should be dispensed
freely to all patients with diabetes, this
study did not provide evidence to sup-
port this practice. Second, customized
cork inserts offered no benefit over pre-
fabricated polyurethane inserts, and con-
trol patients wearing their usual foot-
wear fared as well as intervention patients
in therapeutic shoes. Third, this study
suggests that careful attention to foot care
by physicians may be more important
than therapeutic footwear, but the study
does not negate the possibility that spe-
cial footwear is beneficial in persons with
diabetes who either do not receive such
close attention to foot care by their phy-
sicians or have severe foot deformities.
Fourth, strategies to reduce external
trauma unrelated to shoes appear to be
indicated, including safe house slip-
pers. Finally, the highest-risk patients,
those who have foot insensitivity, are also
the most vulnerable to complications.
Limited health care resources might be
better used to develop a comprehensive
approach to care for these individuals.
These patients and their physicians
should jointly explore individualized
strategies to decrease the events that give
rise to foot ulcers.
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