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flowchart of the study design is shown in Fig. 2 and a
detailed schedule of enrolment, intervention, and assess-
ment is given in Fig. 3.

Study site
All assessments will be conducted within the Diabetic
Foot Care Center, Department of Endocrinology and

Fig. 2 Trial flow chart

Gao et al. Trials         (2021) 22:151 Page 4 of 11



Metabolism, West China Hospital, Sichuan University,
Chengdu, Sichuan, People’s Republic of China. Our Dia-
betic Foot Care Center is one of largest multidisciplinary
care centers in China with a database of more than 2500
patients with a history of DFU. Therefore, we would be
able to recruit adequate eligible participants.

Participants
Patients with a history of DFU whose healing time of
foot ulcer was over 3 months will be invited to partici-
pate in our trial by phone. Individuals will be eligible for
the trial if they meet the following inclusion criteria: (1)
aged ≥ 18 years, (2) type 1 diabetes (T1DM) or type 2
diabetes (T2DM), (3) decrease or loss of protective foot
sensation due to/as a result of diabetic peripheral neur-
opathy, and (4) had a healed foot ulceration in the 3
months prior to randomization. However, individuals
will not be enrolled into this trial if they meet the fol-
lowing exclusion criteria: (1) amputation proximal to the

tarsometatarsal joint, (2) the use of walking aids that off-
load the foot, (3) severe lower extremity artery disease
(ankle brachial index ≤ 0.4, intermittent claudication or
rest pain), (4) osteoarticular diseases unrelated to T1DM
or T2DM, (5) decrease or loss of vision that is difficult
to treat or correct, (6) unstable cardiovascular disease or
unstable ischemic cerebrovascular disease, (7) severe
renal dysfunction (estimated glomerular filtration rate
(eGFR) < 30mL/min per 1.73 m2) or severe liver dys-
function (Child-Pugh grade C), (8) malignant tumor, (9)
severe illness that would make 24-month survival un-
likely (as judged by the patients physician), (10) preg-
nancy or breast-feeding women, (11) neurologic or
psychiatric disease that may prevent compliance with
the protocol, and (12) patients who are considered un-
suitable for the trial by investigators.
Potential participants will be given a brief verbal ex-

planation of the trial by their treating podiatrist. Re-
search assistants will give them telephone interviews and

Fig. 3 Schedule of enrolment, intervention, and assessment
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invite patients who are willing to participate to our dia-
betic foot center for further confirming eligibility and
baseline measurements. Written informed consent will
be obtained by a trained and experienced podiatric nurse
or podiatrist at the baseline visit. On the consent form,
participants will be asked whether they agree to use of
their data and biological specimens when they choose to
withdraw from the trial and asked for permission for the
research team to share their relevant data with people
from the universities taking part in the research or from
the regulatory authorities.

Sample size calculation
PASS 11.0 software was used to obtain sample size. As a
parallel-group randomized controlled trial, the Log-rank
Test (Lakatos) was used for the sample size calculation
based on the following parameters or assumptions:

1. The survival probability of treatment group was
estimated for 77.9%. According to the latest
national multicenter survey data in China, 31.6%
patients with a history of DFU developed new ulcer
during 1 year follow-up [5]. Thus, the survival prob-
ability of control group was assumed to be 64.8%.
We assume that the treatment group could have a
30% higher survival probability than control group.

2. The accrual period for patients’ recruitment was
estimated for 12 months. The accrual pattern would
be equal. The follow-up period would be 12 months.
Therefore, the total time of this trial would last 24
months.

3. The power was set at > 0.8, while � was 0.05. The
dropout rate of 0.2 was assumed. No switching
between two groups. Two groups would have same
sample size.

Therefore, the total sample size calculated using PASS
was at least 314 cases. In this trial, we would recruit a
total of 320 patients (160 for each group).

Randomization and blinding
The randomization at the level of the individual will be
performed by a statistician at the Chinese Evidence-
based Medicine Center, West China Hospital, Sichuan
University. SAS procedure PROC PLAN will be used to
generate the randomization schedule. An independent
offsite investigator who is not involved in the enrollment
or assessment of participants will be responsible for
keeping the randomization schedule in sealed envelopes.
After the baseline assessment, the independent offsite in-
vestigator will open an opaque envelope sequentially and
assign each eligible participant to the corresponding
group.

Due to the special designation of the therapeutic foot-
wear, it is not possible to blind participants to their allo-
cated group. Thus, this trial will be an open-label
clinical study and blinding will not be adopted. For redu-
cing bias, participants will not be informed which foot-
wear is intended to provide improved outcome.
Moreover, every effort will be made to ensure that the
primary outcome assessors and the statistician remain
blinded to treatment allocation until the end of the
study.

Study procedures
All participants will be invited to attend the baseline visit
and five further study appointments for 12 months on
post-randomization. Data at every visit will be collected
in case report forms (CRFs) by the trial team. All data
will be entered into a secure database by research assis-
tants (i.e., data collectors). In the current trial and fur-
ther ancillary studies, there are no plans for collection,
laboratory evaluation, and storage of biological speci-
mens for genetic or molecular analysis.

Baseline visit
After signing an informed consent, participants will be
interviewed using a standard questionnaire to obtain in-
formation on demographic characteristics (including sex,
date of birth, race, education, occupation, annual in-
come, residence, family history and diabetic duration),
lifestyle risk factors (physical activity, smoking status
and alcohol consumption), history of past and present
illness, and current medications. Blood pressure, height,
weight and waist circumference will be measured with
the use of standard methods. Fasting blood samples and
urine sample will be collected to test blood routine, liver
and renal function, eGFR, glucose, lipid, serum creatase,
glycated hemoglobin (HbA1c), urine routine, and urinary
albumin to creatinine ratio. Ankle brachial index (ABI)
will also be measured using a pulse waveform analyzer
BP-203RPE II (form PWV/ABI, Omron Healthcare Co.,
Kyoto, Japan).
Based on the above-mentioned information, eligible

participants will be defined by an on-site investigator
and then randomized to the study group or control
group by an independent offsite investigator. Subse-
quently, every randomized participant will continue to
perform plantar pressure tests by the trained podiatrist.
Footscan® Pressure Measurement System (RSscan inter-
national NV, Paal, Blegium) will be used to obtain the
data of plantar pressure. Before plantar pressures are
measured, each participant will undertake at least two
practice walks along the plate walkway to familiarize
them with the experimental process. Then, each partici-
pant will be asked to walk in bare feet upon the footscan
platform at self-selected gait speed for at least three
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