
 

 

 

 

 

 

 

Clinical efficacy of therapeutic footwear with a rigid rocker sole 

in the prevention of recurrence in patients with diabetes 

mellitus and diabetic polineuropathy: a randomized clinical 

trial. 

 

 

 

 

 

 

 

 

 

Principal investigator: Prof. Dr. José Luis Lázaro Martínez 

 

CLÍNICA UNIVERSITARIA DE PODOLOGÍA 

UNIVERSIDAD COMPLUTENSE DE MADRID 

 

Protocol version 01: September 2016 

 

 



Clinical efficacy of therapeutic footwear with a rigid rocker sole in the prevention of recurrence in patients with 

diabetes mellitus and diabetic polineuropathy: a randomized clinical trial. 

 

2 
 

 

Hypothesis: 

 

The use of rigid rocker sole reduces the recurrence rate of diabetic foot ulcers in patients with 

diabetes and peripheral neuropathy. 

 

Aims: 

 

Primary aim: 

 

- To analyze the efficacy of a rigid rocker sole in the reduction of recurrence rate of plantar 

ulcers in patients with diabetic foot. 

 

Secondary aims: 

 

- To assess the wearing time and adherence to preventive treatment of patients with 

diabetes, similarly to the influence with the risk of recurrence. 

- To identify general risk factors associated with a higher risk of recurrence. 

- To identify biomechanical disorders associated with a higher risk of recurrence. 
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Research design and methods: 

 

Study design: 

 

Randomized and controlled parallel (1:1) clinical trial, intends to investigate the efficacy of a 

rigid rocker sole in the prevention of recurrence in patients with peripheral neuropathy and 

personal records of plantar ulceration. 

 

Participants: 

 

We are trying to include in the present study 138 patients with diabetes who come to the 

Diabetic Foot Unit of the University podiatrist Clinic of the Complutense University, Madrid, 

that fulfil the next criteria: 

 

Inclusion criteria: 

 

• Type 1 or type 2 patients with diabetes. 

• Both sex patients Aged > 18 years. 

• Peripheral neuropathy. 

• No ulcer during examination. 

• Previous foot ulcer under the metatarsal head. 

• Patients with and without minor amputation before the inclusion of the present study. 

• No need for walking aids. 

 

Exclusion criteria: 

 

• Transmetatarsal or major amputation (below or above the knee) 

• History of rheumatoid disease. 

• Other causes of neuropathy different to diabetes mellitus. 

• Critical limb ischemia as defined by the TASC II guideline (88). 

 

Sample size: 

 

The calculations were based on the total patients with diabetes who will develop an ulcer 

throughout his life , which amounted to 15% (89) and it has been observed that the 48.2% of 
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the ulcers will develop in the plantar aspect of the foot (90). It was determined that, based a 

desired power of 80% with a β level of 20%, with an α level of 0.05, with a confidence 

interval of 95%, for a proportion of 50%, assuming a loss of 10%, at least 138 participants 

were included in the study  

 

 

Allocation 

 

The patients were randomly assigned to the control (semi-rigid rocker sole) or experimental 

(rigid rocker sole) group. Sample of rigid and semi rigid sole footwear are shown in first 

appendix, with model for both sexes. (83,85,86) 

All patients will be tested to, neurological and vascular assessment according to 

International Guidelines. 

 

Neurological Assessment 

 

Loss of protective sensation was confirmed by: 

• Inability to sense the pressure of a 10-g Semmes–Weinstein monofilament at four or 

more plantar foot sites (88, 91). 

• Vibration perception threshold >25 V as assessed via the biothesiometer (92). 

 

Vascular Assessment 

 

Peripheral arterial disease (PAD) was define as: 

• Absence of both distal pulses. 

• Ankle brachial index (ABI) of <0.9 (88). 

• Presión transcutánea de oxígeno (TcpO2) inferior a 20 mmHg (93). 

 

Once, the neurological and vascular assessment was performed, each patient was allocated 

to both different groups (control and experimental), in order to perform a posterior 

comparative analysis during the follow up of the study. 

 

Methods: 

 

All the patients, after the sign of the written informed consent (see appendix 2) will be asked 

for filiation and personal information, and data related to diabetes and its comorbidities. 
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A biomechanical exploration will be performed, data on ranges of mobility of the subtalar 

joint, ankle joint mobility, first metatarsophalangeal joint mobility in weigh bearing and non-

weigh bearing position, foot posture index and hiperquerathosis pattern (94, 95, 96).  

 

The ankle joint is examined in the neutral position, with the patient prone; a vertical line is 

marked on the patient’s skin from heel to midcalf, and the maximum range of dorsiflexion in 

passive motion is measured in degrees with a goniometer. The normal value for the ankle 

joint is a mobility >90° of dorsi- flexion.  

 

Subtalar Joint Movements, (inversion and eversion) are examined with the patient in a prone 

position, holding the calcaneus with one hand and the neck of the astragalus with the thumb 

and index finger of the other hand.  

 

Mobility of the First metatarsal Joint is examined with the patient in the supine position, and 

a horizontal line is drawn from the big toe to the heel. The maximum range of passive 

dorsiflexion is recorded. The normal range of joint mobility is >65° at rest and 30° when the 

patient is standing.  

 

Foot Type was measured using the validated protocol of the Foot Posture Index-6 involves 

the rating of three criteria in the rearfoot: Talar head palpation, Supra and infra-lateral 

malleolar curvature and Calcaneal frontal plane position. In addition, there are three criteria 

on the forefoot: Prominence in the region of the talonavicular joint (TNJ), Congruence of the 

medial longitudinal arch (MLA), Abduction/adduction of the forefoot on the rearfoot. Each 

item is graded by a five-point Likert-type, from -2 to +2: 0 for neutral, with a minimum score 

of -2 for clear signs of supination, and +2 for positive signs of pronation. The final FPI-6 

score will be a whole number between -12 and +12. A total FPI-6 score between 0 and +5 

indicates a neutral foot, a score of above +6 indicates a pronated or highly pronated foot, 

and a score between -1 and -12 indicates a supinated or highly supinated foot.  

 

Forefoot deformities were considered when the foot presented any of the following: hallux 

valgus, Tailor’s bunion; toe contractures (hammer-toe, claw-toe or mallet-toe deformities); 

subluxation or dislocation of the metatarsophalangeal joints (overlapped toe and prominent 

metatarsal heads).  

 

Plantar pressure (PP) records will be performed in the standing position and in the dynamic 

during gait, through use of a computerized pedobarographic analysis system, with the 

system F – Scan ®, maximum plantar pressure, average plantar pressure and integral 
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pressure/time was recorded in 10 areas of the foot: medial heel, lateral heel, midfoot, 

metatarsal head from the first to fifth, first toe and average of the rest of the minor toes. 

 

After the principal investigator makes sure the accordance of the therapeutic footwear, three 

different plantar pressure records will be made with the patient in the barefoot condition and 

three more with the therapeutic footwear (depends from the allocation). Before the PP 

records, patients will be instructed to walk along the laboratory and over the platform, to 

reproduce a normal gait for 5 minutes. (97) 

 

All the patients will be instructed to complete an activity questionnaire of the last 7 days (see 

appendix 3). IPAQ (International Physical Activity Questionnaires): the purpose of the 

International Physical Activity Questionnaires (IPAQ) is to provide a set of well-developed 

instruments that can be used internationally to obtain comparable estmates of physical 

activity. There are two versions of the questionnaire. The short version is suitable for use in 

national and regional surveillance systems and the long version provide more detailed 

information often required in research work or for evaluation purposes. The questionnaire 

will be completed in each consultation and at the end of the follow-up period. (98). 

 

In every visit, the principal investigator performed the debridement of high-risk points in the 

plantar forefoot areas, such as callus and hiperquerathosis, in addition the insole and the 

therapeutic footwear was checked, according to the International Working Group on the 

Diabetic Foot (99). All the patients included in the study will be followed up for six months 

(one visit each 30 ± 2 days) or until the development of a recurrence event.  

 

Data record will be carried out by using the registration form that is attached in the appendix 

4. 

Univariate analyses for risk factors associated with ulcer location will be performed using 

Chi-square test for categorical variables and the Student t-test for quantitative variables 

using SPSS version 20.0 (SPSS, Chicago, IL, USA).  

The strength of difference in the effect size will be calculated by Phi coefficient for chi-

square test and r coefficient for non-parametric test considering the values >0.01 as a small 

effect, >0.30 as a medium effect, and >0.50 as a large effect. Cohen's d will be calculated as 

the effect size for parametric test using the effect size calculator 

(http://www.uccs.edu/~lbecker/), and considering the values >0.2, >0.5, and >0.8 as small, 

moderate, and large effects, respectively. 

Variables that been significant at a p-value of ≤0.5 in the univariate analyses will be entered 

in the multivariate model using introduction selection, and the limit for entering or removing 
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variables was a p-value ≤0.05. The model will be controlled for potential confounding factors 

as well as for their possible associated interactions. 

Relative risk reduction (RRR) and number needed to treat (NNT) will be used to estimate the 

size of the effect. A logistic regression model will be generated to estimate the risk of ulcer 

recurrence in both groups.  

 

In summary, study variables are: 

 

Main Outcome: 

 

- Recurrence rate of plantar ulcers in patients with diabetes treated with therapeutic 

footwear with or without rigid sole. 

 

Secondary outcomes: 

 
- Association between the foot deformities with the risk of recurrence in patients with 

peripheral neuropathy  

 

- Association between decreased ranges of mobility of the ankle joint, the subtalar joint 

and first metatarsophalangeal joint mobility with the risk of recurrence in patients with 

peripheral neuropathy. 

 

- To define plantar pressure patterns associated with the risk of recurrence in the patient 

with diabetes and peripheral neuropathy, and the control of plantar pressure with the use 

of a rigid rocker sole. 

 

- To define the wearing time of the therapeutic footwear by the patient with diabetes 

similarly to the impact on the risk of recurrent events and variables that affect in the 

wearing time. 

 

 

Limitations of our study lie mainly in the selection bias of the patients, because of all the 

patients who come the Diabetic Foot Unit of the Complutense University of Madrid have a 

medical advice related with a pathological reason. Fewer of all the patients come to the 

Diabetic Foot Unit for prevention. 
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Research Schedule: 

 

We intent to enroll 138 patients for the study in a period of 3 years and with a follow-up of 6 

months per each patient. 

 

The meeting schedule of the research team for the analyses of the outcomes and 

discussion of the reports produced will be as follows: 

 

• Weekly meeting of the research team and the collaborating field researchers. 

• Monthly review of the data collection forms and checks in the concordance in the SPSS 

v21.0 record. 

• Three months later, statistical analyses to identify and asses the progress of the study 

and patients bias. A first publication will be published in two steps, first, preliminary 

outcomes and secondarily definitive results to compare with International Guidelines. 

•  After 6 months of the trial completion, a final report will be made with the following 

sections: research title, aims, research design and methods, discussion and conclusions 

as well as the financial justification. 

 

The Project will be developed in three phases: 

 

- First phase: Study of the neuropathic diabetic foot with medical history of diabetic foot 

ulcer on the plantar aspect. 

- Second phase: to identify general and biomechanical disorders of patients with 

neuropathic diabetic foot and the relationship with the risk of recurrence. 

- Third phase: to investigate the effectiveness of the therapeutic footwear with a rigid 

rocker sole in the reduction of the recurrence risk in plantar ulcers in patients with 

diabetes and diabetic foot. 

 

(Monthly follow – up visits will be made for all the patients, from the moment each patient 

start wearing the therapeutic footwear and during the next 6 months. If the patient will 

develop a recurrence during the follow up period, it will be recorded in the variable of 

“recurrent event” to calculate the final recurrence rate). 
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Experience of the research team about the topic 

 

The research team requests the next health aid funding is integrated in a Multidisciplinary 

Diabetic Foot Care team of the Diabetic Foot Unit of the University Complutense Clinic of 

Madrid. 

 

The Diabetic Foot Unit of the Complutense University of Madrid in addition to the medical 

care, develops his work in a teaching activity with the Podiatrist Student of graduate, the 

training of fellows of postgraduate studies and the continuing training of different sanitary 

professionals in diabetic foot syndrome. 

 

The Diabetic Foot Unit of the Complutense University of Madrid is a member of the National 

Scientific Association named as “Multidisciplinary research study of the Diabetic Foot”, 

which actively participate in meetings to improve the assistance care of Diabetic Foot 

Syndrome in our country and reduce the number of amputations which is associated with 

dead in these patients with diabetes mellitus. 

 

In the specific field of the diabetic foot, research team have already published more than 40 

scientific journals in the last five years, in international high impact journals, on the other 

hand they have published preliminary studies about this topic in national and international 

congress and finally realized PhD thesis. Furthermore, they develop their medical 

assistance in the Diabetic Foot Unit of the Complutense University of Madrid. 

 

Some of our Scientific Journals: 

 

2016: 

 

✓ Molines-Barroso RJ, Lázaro-Martínez JL, Álvaro-Afonso FJ, Sanz-Corbalán I, García-

Klepzig JL, Aragón-Sánchez J. Validation of an algorithm to predict reulceration in 

amputation patients with diabetes. Int Wound J. 2016 Aug 9. doi: 10.1111/iwj.12639.  

JCR (2015) Impact factor 2,59. Quartil: Q1, Ranking: 13 of 61. Category: Dermatología. 

 

✓ Molines-Barroso RJ, Lázaro-Martínez JL, Aragón-Sánchez FJ, Álvaro-Afonso FJ, 

García-Morales E, García-Álvarez Y. Forefoot ulcer risk is associated with foot type in 

patients with diabetes and neuropathy. Diabetes Res Clin Pract. 2016 Jan 14. pii: 
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S0168-8227(16)00057-7. doi: 10.1016/j.diabres.2016.01.008. JCR (2015) Impact factor : 

3,04. Quartil: Q2, Ranking: 63 of 131. Category: Endocrinología y Metabolismo. 

 

2015: 

  

✓  Álvaro-Afonso FJ, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, García-

Álvarez Y, Molines-Barroso RJ. What Is the Clinical Utility of the Ankle-Brachial Index in 

Patients With Diabetic Foot Ulcers and Radiographic Arterial Calcification? Int J Low 

Extrem Wounds. 2015 Dec;14(4):372-6. JCR (2015) Impact factor: 1,36. Quartil: Q3, 

Ranking: 39 of 61. Category: Dermatología. 

 

 

✓ Sanz-Corbalán I, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, Molines-

Barroso R, Alvaro-Afonso FJ. Analysis of Ulcer Recurrences After Metatarsal Head 

Resection in Patients Who Underwent Surgery to Treat Diabetic Foot Osteomyelitis. Int J 

Low Extrem Wounds. 2015 Jun;14(2):154-9. JCR (2015) Impact factor: 1,36. Quartil: Q3, 

Ranking: 39 of 61. Category: Dermatología. 

 

 

Aragón-Sánchez J, Lázaro-Martínez JL, Alvaro-Afonso FJ, Molinés-Barroso R. 

Conservative Surgery of Diabetic Forefoot Osteomyelitis: How Can I Operate on This 

Patient Without Amputation? Int J Low Extrem Wounds. 2015 Jun;14(2):108-31. JCR 

(2015) Impact factor : 1,36. Quartil: Q3, Ranking: 39 of  61. Category: Dermatología. 
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2014: 

 

✓ Armstrong DG, Hanft JR, Driver VR, Smith AP, Lazaro-Martinez JL, Reyzelman AM, Furst 

GJ, Vayser DJ, Cervantes HL, Snyder RJ, Moore MF, May PE, Nelson JL, Baggs GE, Voss 

AC; the Diabetic Foot Nutrition Study Group. Effect of oral nutritional supplementation on 

wound healing in diabetic foot ulcers: a prospective randomized controlled trial. Diabet 

Med. 2014 May 28. doi: 10.1111/dme.12509. [Epub ahead of print]. JCR (2015) Impact 

factor :3,15. Quartil: Q2, Ranking: 56 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Alvaro-Afonso FJ, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, García-

Álvarez Y, Molines-Barroso RJ. Inter-observer reproducibility of diagnosis of diabetic foot 

osteomyelitis based on a combination of probe-to-bone test and simple radiography. 

Diabetes Res Clin Pract. 2014 Jul; 105(1):e3-5. doi: 10.1016/j.diabres.2014.04.024. Epub 

2014 Apr 28. JCR (2015) Impact factor 3,04. Quartil: Q2, Ranking: 63 of 131. Category: 

Endocrinología y Metabolismo. 

 
✓ Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E. Response to comment on 

Lazaro-Martinez et al. Antibiotics versus conservative surgery for treating diabetic foot 

osteomyelitis: a randomized comparative trial. Diabetes Care 2014; 37:789-795. Diabetes 

Care. 2014 May; 37(5):e116-7. doi: 10.2337/dc14-0114. JCR (2015) Impact factor: 8,93. 

Quartil: Q1, Ranking: 7 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, García-Álvarez Y, Morales EG, Hernández-Herrero 

MJ. Albuminuria is a predictive factor of in-hospital mortality in patients with diabetes 

admitted for foot disease. Diabetes Res Clin Pract. 2014 Jan 21. pii: S0168-

8227(14)00008-4. doi: 10.1016/j.diabres.2014.01.006. JCR (2015) Impact factor: 3,04. 

Quartil: Q2, Ranking: 63 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Lázaro-Martínez J, Aragón-Sánchez J, García-Morales E. Antibiotics versus conservative 

surgery for treating diabetic foot osteomyelitis. A randomized comparative trial. Diabetes 

Care.2014 Mar; 37(3):789-95. JCR (2015) Impact factor: 8,93. Quartil: Q1, Ranking: 7 of 

131. Category: Endocrinología y Metabolismo. 
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2013: 

 

✓ Cecilia-Matilla A, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, García-

Álvarez Y, Beneit-Montesinos JV. Histopathologic characteristics of bone infection 

complicating foot ulcers in diabetic patients. J Am Podiatr Med Assoc. 2013 Jan-Feb; 

103(1):24-31. JCR (2015) Impact factor : 0,48. Quartil: Q4, Ranking: 68 of 74. Category: 

Ortopedia. 

 

✓ Sanz-Corbalán I, Lázaro-Martínez JL, García-Morales E, Aragón-Sánchez J, Carabantes-

Alarcón D, García-Álvarez Y. Relationship of limited joint mobility and foot deformities with 

neurological examination in patients with diabetes. Exp Clin Endocrinol Diabetes. 2013 Apr; 

121(4):239-43. doi: 10.1055/s-0032-1329981. Epub 2013 Jan 17. JCR (2015) Impact factor 

:1,66. Quartil: Q4, Ranking: 105 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Álvaro-Afonso FJ, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, Cecilia-

Matilla A, Beneit-Montesinos JV. Interobserver and intraobserver reproducibility of plain X-

rays in the diagnosis of diabetic foot osteomyelitis. Int J Low Extrem Wounds. 2013 Mar; 

12(1):12-5. Doi: 10.1177/1534734612474304. Epub 2013 Feb 1. JCR (2015) Impact factor : 

1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Quintana-Marrero Y, Sanz-Corbalán I, Hernández-

Herrero MJ, Cabrera-Galván JJ. Super-oxidized solution (dermacyn wound care) as 

adjuvant treatment in the postoperative management of complicated diabetic foot 

osteomyelitis: preliminary experience in a specialized department. Int J Low Extrem 

Wounds. 2013 Jun; 12(2):130-7. Doi: 10.1177/1534734613476710. Epub 2013 Feb 26. 

JCR (2015) Impact factor: 1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragón-Sánchez J, Lipsky BA, Lázaro-Martínez JL. Gram-negative diabetic foot 

osteomyelitis: risk factors and clinical presentation. Int J Low Extrem Wounds. 2013 Mar; 

12(1):63-8. Doi: 10.1177/1534734613477423. Epub 2013 Feb 26. JCR (2015)Impact factor: 

1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Quintana-Marrero Y, Alvaro-Afonso FJ, 

Hernández-Herrero MJ. Charcot neuroarthropathy triggered and complicated by 

osteomyelitis. How limb salvage can be achieved. Diabet Med. 2013 Jun; 30(6):e229-32. 
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doi: 10.1111/dme.12191. Epub 2013 Apr 17. JCR (2015) Impact factor :3,15. Quartil: Q2, 

Ranking: 56 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Molines-Barroso RJ, Lázaro-Martínez JL, Aragón-Sánchez J, García-Morales E, Beneit-

Montesinos JV, Alvaro-Afonso FJ. Analysis of transfer lesions in patients who underwent 

surgery for diabetic foot ulcers located on the plantar aspect of the metatarsal heads. 

Diabet Med. 2013 Aug; 30(8):973-6. Doi: 10.1111/dme.12202. Epub 2013 Apr 20. JCR 

(2015)  Impact factor :3,15. Quartil: Q2, Ranking: 56 of 131. Category Endocrinología y 

Metabolismo. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Molinés-Barroso R, García Álvarez Y, Quintana-

Marrero Y, Hernández-Herrero MJ. Revision surgery for diabetic foot infections: giving 

another chance to the patient. Int J Low Extrem Wounds. 2013 Jun; 12(2):146-51. Doi: 

10.1177/1534734613486155. Epub 2013 May 13. JCR (2015) Impact factor : 1,36. Quartil: 

Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ García-Álvarez Y, Lázaro-Martínez JL, García-Morales E, Cecilia-Matilla A, Aragón-

Sánchez J, Carabantes-Alarcón D. Morphofunctional characteristics of the foot in patients 

with diabetes mellitus and diabetic neuropathy. Diabetes Metab Syndr. 2013 Apr-Jun; 

7(2):78-82. doi: 10.1016/j.dsx.2013.02.029. Epub 2013 Mar 15. 

 

✓ Cecilia-Matilla A, Lázaro-Martínez JL, Aragón-Sánchez J. Dear Editor. J Foot Ankle Surg. 

2013 Jun 12. Doi: pii: S1067-2516(13)00196-8. 10.1053/j.jfas.2013.05.003. JCR (2015) 

Impact factor : 1,09. Quartil: Q3, Ranking: 49 of 74. Category: Ortopedia. 

 

✓ Alvaro-Afonso FJ, Lázaro-Martínez JL, Aragón-Sánchez FJ, García-Morales E, 

Carabantes-Alarcón D, Molines-Barroso RJ. Does the location of the ulcer affect the 

interpretation of the probe-to-bone test in the diagnosis of osteomyelitis in diabetic foot 

ulcers? Diabet Med. 2013 Jul 19. Doi: 10.1111/dme.12280. JCR (2015) Impact factor :3,15. 

Quartil: Q2, Ranking: 56 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Cabrera-Galván JJ. Additional information on the 

role of histopathology in diagnosing diabetic foot osteomyelitis. Diabet Med. 2013 Jul 22. 

Doi: 10.1111/dme.12283. JCR (2015) Impact factor :3,15. Quartil: Q2, Ranking: 56 of 131. 

Category: Endocrinología y Metabolismo. 
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✓ Cecilia-Matilla A, Lázaro-Martínez JL, Aragón-Sánchez J, García-Álvarez Y, Chana-Valero 

P, Beneit-Montesinos JV. Influence of the Location of Nonischemic Diabetic Forefoot 

Osteomyelitis on Time to Healing After Undergoing Surgery. Int J Low Extrem Wounds. 

2013 Sep 16. JCR (2015) Impact factor  1,36. Quartil: Q3, Ranking: 39 of 61. Category: 

Dermatología. 

 

✓ Rubio JA, Aragón-Sánchez J, Lázaro-Martínez JL, Almaraz MC, Mauricio D, Antolín Santos 

JB, Díaz Pérez JA, Fabbi M, Lozano Del Hoyo ML, Vela MP; en representación del Grupo 

Español del Pie Diabético. Diabetic foot units in Spain: Knowing the facts using a 

questionnaire. Endocrinol Nutr. 2013 Nov 4. Doi: pii: S1575-0922(13)00269-6. 

10.1016/j.endonu.2013.07.002. English, Spanish.  

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL. Factors Associated With Calcification in the Pedal 

Arteries in Patients With Diabetes and Neuropathy Admitted for Foot Disease and Its 

Clinical Significance. Int J Low Extrem Wounds. 2013 Nov 25. JCR (2015) Impact factor 

1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Lázaro-Martínez JL, Cecilia-Matilla A, Aragón-Sánchez J, García-Morales E, Garcia-

Alvarez Y, Alvaro-Afonso F. Treatment of infected diabetic foot ulcers clinical effectiveness 

of a dressing of alginate and hydrocolloid, with silver fiber. Analysis of results of a series of 

cases. Rev Enferm. 2013 Nov; 36(11):29-34. 

 

 

2012: 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Hernández-Herrero C, Campillo-Vilorio N, 

Quintana-Marrero Y, García-Morales E, Hernández-Herrero MJ. Does osteomyelitis in the 

feet of patients with diabetes really recur after surgical treatment? Natural history of a 

surgical series. Diabet Med. 2012 Jun;29(6):813-8. doi: 10.1111/j.1464-5491.2011.03528.x. 

JCR (2015) Impact factor :3,15. Quartil: Q2, Ranking: 56 of 131. Category: Endocrinología 

y Metabolismo. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Cecilia-Matilla A, Quintana-Marrero Y, Hernández-

Herrero MJ. Limb salvage for spreading midfoot osteomyelitis following diabetic foot 

surgery. J Tissue Viability. 2012 May;21(2):64-70. Epub 2012 Jan 9. JCR (2015) Impact 

factor:: 1,65. Quartil: Q1, Ranking: 19 of 116. Category: Enfermería. 
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✓ García-Morales E, Lázaro-Martínez JL, Aragón-Sánchez J, Cecilia-Matilla A, García-

Álvarez Y, Beneit-Montesinos JV. Surgical complications associated with primary closure in 

patients with diabetic foot osteomyelitis. Diabet Foot Ankle. 2012; 3. Doi: 

10.3402/dfa.v3i0.19000. Epub 2012 Sep 25. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Pulido-Duque J, Maynar M. From the diabetic foot 

ulcer and beyond: how do foot infections spread in patients with diabetes? Diabet Foot 

Ankle. 2012;3. doi: 10.3402/dfa.v3i0.18693. Epub 2012 Oct 1. 

 

✓ Aragón-Sánchez J, Lázaro-Martínez JL, Campillo-Vilorio N, Quintana-Marrero Y, 

Hernández-Herrero MJ. Controversies regarding radiological changes and variables 

predicting amputation in a surgical series of diabetic foot osteomyelitis. Foot Ankle Surg. 

2012 Dec;18(4):233-6. doi: 10.1016/j.fas.2012.01.005. Epub 2012 Mar 2. JCR (2015) 

Impact factor: 1,09. Quartil: Q3, Ranking: 49 of 74. Category: Ortopedia. 

 

 

2011: 

 

✓ Aragon-Sanchez J, Lipsky BA, Lazaro-Martinez JL. Diagnosing diabetic foot osteomyelitis: 

is the combination of probe-to-bone test and plain radiography sufficient for high-risk 

inpatients? Diabet Med. 2011 Feb;28(2):191-4. JCR (2015) Impact factor :3,15. Quartil: Q2, 

Ranking: 56 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Garcia-Morales E, Lazaro-Martinez JL, Martinez-Hernandez D, Aragon-Sanchez J, Beneit-

Montesinos JV, Gonzalez-Jurado MA. Impact of diabetic foot related complications on the 

Health Related Quality of Life (HRQol) of patients--a regional study in Spain. Int J Low 

Extrem Wounds. 2011 Mar;10(1):6-11. JCR (2015) Impact factor: 1,36. Quartil: Q3, 

Ranking: 39 of  61. Category: Dermatología. 

 

✓ Lazaro-Martinez JL, Aragon-Sanchez FJ, Beneit-Montesinos JV, Gonzalez-Jurado MA, 

Garcia Morales E, Martinez Hernandez D. Foot biomechanics in patients with diabetes 

mellitus: doubts regarding the relationship between neuropathy, foot motion, and 

deformities. J Am Podiatr Med Assoc.  May-Jun;101(3):208-14. JCR (2015) Impact factor: 

0,48. Quartil: Q4, Ranking: 68 of 74. Category:  Ortopedia 

 

✓ Garcia Morales E, Lazaro-Martinez JL, Aragon-Sanchez FJ, Cecilia-Matilla A, Beneit-

Montesinos JV, Gonzalez Jurado MA. Inter-observer reproducibility of probing to bone in 
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the diagnosis of diabetic foot osteomyelitis. Diabet Med. 2011 Oct;28(10):1238-40. JCR 

(2015) Impact factor :3,15. Quartil: Q2, Ranking: 56 of 131. Category: Endocrinología y 

Metabolismo. 

 

✓ Aragon-Sanchez J, Lazaro-Martinez JL. Comment on: Lipsky et al. Developing and 

validating a risk score for lower-extremity amputation in patients hospitalized for a diabetic 

foot infection. Diabetes Care 2011;34:1695-1700. Diabetes Care.  Oct;34(10):e160; author 

reply e1. JCR (2015) Impact factor : 8,93. Quartil: Q1, Ranking: 7 of 131. Category: 

Endocrinología y Metabolismo. 

✓ Aragon-Sanchez J, Jimenez FC, Lazaro-Martinez JL, Campillo-Vilorio N, Quintana-Marrero 

Y, Hernandez-Herrero MJ. Never Amputate a Patient With Diabetes Without Consulting 

With a Specialized Unit. Int J Low Extrem Wounds. 2011 Dec;10(4):214-7. JCR (2015) 

Impact factor : 1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragon-Sanchez J, Lazaro-Martinez JL. Impact of perioperative glycaemia and glycated 

haemoglobin on the outcomes of the surgical treatment of diabetic foot osteomyelitis. 

Diabetes Res Clin Pract. 2011 Dec; 94(3):83-5. JCR (2015) Impact factor: 3,04. Quartil: Q2, 

Ranking: 63 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Aragon-Sanchez J, Lazaro-Martinez JL, Hernandez-Herrero C, Campillo-Vilorio N, 

Quintana-Marrero Y, Garcia-Morales E, et al. Surgical Treatment of Limb- and Life-

Threatening Infections in the Feet of Patients With Diabetes and at Least One Palpable 

Pedal Pulse: Successes and Lessons Learnt. Int J Low Extrem Wounds. 2011 

Dec;10(4):207-13. JCR (2015) Impact factor: 1,36. Quartil: Q3, Ranking: 39 of 61. 

Category: Dermatología. 

 

✓ Aragon-Sanchez J, Lipsky BA, Lazaro-Martinez JL. Diagnosing diabetic foot osteomyelitis: 

is the combination of probe-to-bone test and plain radiography sufficient for high-risk 

inpatients? Diabet Med. 2011 Feb;28(2):191-4. JCR (2015) Impact factor :3,15. Quartil: Q2, 

Ranking: 56 of 131. Category: Endocrinología y Metabolismo. 

 

✓ Garcia-Morales E, Lazaro-Martinez JL, Martinez-Hernandez D, Aragon-Sanchez J, Beneit-

Montesinos JV, Gonzalez-Jurado MA. Impact of diabetic foot related complications on the 

Health Related Quality of Life (HRQol) of patients--a regional study in Spain. Int J Low 

Extrem Wounds. 2011 Mar;10(1):6-11. JCR (2015) Impact factor : 1,36. Quartil: Q3, 

Ranking: 39 of 61. Category: Dermatología. 
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✓ Lazaro-Martinez JL, Aragon-Sanchez FJ, Beneit-Montesinos JV, Gonzalez-Jurado MA, 

Garcia Morales E, Martinez Hernandez D. Foot biomechanics in patients with diabetes 

mellitus: doubts regarding the relationship between neuropathy, foot motion, and 

deformities. J Am Podiatr Med Assoc.  May-Jun;101(3):208-14. JCR (2015) Impact factor: 

0,48. Quartil: Q4, Ranking: 68 of  74. Category:  Ortopedia 

 

✓ Aragon-Sanchez J, Jimenez FC, Lazaro-Martinez JL, Campillo-Vilorio N, Quintana-Marrero 

Y, Hernandez-Herrero MJ. Never Amputate a Patient With Diabetes Without Consulting 

With a Specialized Unit. Int J Low Extrem Wounds. 2011 Dec;10(4):214-7. JCR (2015) 

Impact factor : 1,36. Quartil: Q3, Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragon-Sanchez J, Lazaro-Martinez JL, Hernandez-Herrero C, Campillo-Vilorio N, 

Quintana-Marrero Y, Garcia-Morales E, et al. Surgical Treatment of Limb- and Life-

Threatening Infections in the Feet of Patients With Diabetes and at Least One Palpable 

Pedal Pulse: Successes and Lessons Learnt. Int J Low Extrem Wounds. 2011 

Dec;10(4):207-13. JCR (2015) Impact factor: 1,36. Quartil: Q3, Ranking: 39 of 61. 

Category: Dermatología. 

 

 

2010: 

 

✓ Lazaro-Martinez JL, Garcia-Morales EA, Aragon-Sanchez FJ, Ano-Vidales P, Allas-Aguado 

S, Garcia-Alvarez Y. [Reducing skin maceration in exudative diabetic foot ulcers]. Rev 

Enferm. 2010 Mar;33(3):9-14. 

 

✓ Aragon-Sanchez J, Hernandez-Herrero MJ, Lazaro-Martinez JL, Quintana-Marrero Y, 

Maynar-Moliner M, Rabellino M, et al. In-hospital complications and mortality following 

major lower extremity amputations in a series of predominantly diabetic patients. Int J Low 

Extrem Wounds. 2010  Mar;9(1):16-23. JCR (2015) Impact factor: 1,36. Quartil: Q3, 

Ranking: 39 of 61. Category: Dermatología. 

 

✓ Aragon-Sanchez J, Lazaro-Martinez JL, Hernandez-Herrero MJ, Quintana-Marrero Y, 

Cabrera-Galvan JJ. Clinical significance of the isolation of Staphylococcus epidermidis from 

bone biopsy in diabetic foot osteomyelitis. Diabet Foot Ankle. 2010.1 doi: 

10.3402/dfa.v1i0.5418. 
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✓ Aragón-Sánchez J, Lázaro-Martínez JL, Hernández-Herrero MJ. Triggering mechanisms of 

neuroarthropathy following conservative surgery for osteomyelitis. Diabet Med.  2010 

Jul;27(7):844-7. JCR (2015) Impact factor :3,15. Quartil: Q2, Ranking: 56 of 131. Category: 

Endocrinología y Metabolismo. 

 

At present, they develop the next research areas: 

 

1. “Diabetic foot osteomyelitis” 

2. “Biomechanical disorders in patients with and without diabetic neuropathy" 

3. “Biomechanical study and the risk of reulceration in patients with diabetes with and 

without neuropathy through the analyses of podiatrist pathology”. 

4. “Study of classification of prognosis factors in the healing of diabetic foot ulcers” 

5. “Efficacy of micro – current in the healing of neuroischemic ulcers in the diabetic foot” 

6. “Efficacy and effectiveness of different plantar orthosis in the reduction of plantar 

pressures” 

 

 

The next PhD thesis have been published result of these research areas: 

 

• Jose Luis Lázaro Martínez: “Determinación de las Características Biomecánicas en el pie 

Diabético con y sin neuropatía”. 

 

• María Luz González Fernández: “Estudio del tratamiento ortopodológico individualizado del 

paciente diabético de alto riesgo y su efecto sobre la incidencia de la reulceración”. 

 

• María del Rosario Morales Lozano: “Validación de la prueba del probing to bone frente a 

otras pruebas de diagnóstico clínico de la osteomielitis crónica en el pie diabético”. 

 

• Gabriel Rivera: “Estudio de la anatomía osteoarticular del pie mediante el análisis 

goniométrico en radiografía simple en pacientes diabéticos con y sin neuropatía”. 

 

• Laura Ramos: “Estudio de la influencia de la limitación de la movilidad articular en el 

desarrollo de patrones de sobrecarga en el pie diabético con y sin neuropatía”.  

 

• Juan Pedro Sánchez Ríos: "Eficacia de los Ácidos Grasos Hiperoxigenados en la 

microcirculación de pacientes con Pie Diabético” 
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• Almudena Cecilia Matilla: “Determinación histopatológica de la osteomielitis y su influencia 

en el pronóstico de la cicatrización en pacientes con úlceras de pie diabético” 

 

• Yolanda García Álvarez: “Identificación de las deformidades morfofuncionales del pie en 

pacientes diabéticos con o sin neuropatía  y en pacientes no diabéticos mediante el 

análisis de la patología podológica y biomecánica”.  

 

• Francisco Javier Álvaro Afonso: “Variabilidad diagnóstica de la palpación transulcerosa de 

hueso (Probe to bone) y de la radiografía simple en el diagnóstico de osteomielitis en 

úlceras de pie diabético”. 

 

• Silvia Allas Aguado: “Estudio clínico aleatorizado sobre la efectividad del tratamiento 

médico frente al quirúrgico en la osteomielitis asociada a lesiones de pie diabético”. 

 

• Raúl Juan Molines Barroso: “Riesgo de reulceración tras la resección quirúrgica de una 

cabeza metatarsal en el paciente con Diabetes mellitus”. 

 

• Javier Hernández Toledo: “Las bacterias Gram negativas y su influencia en la cicatrización 

de úlceras de pie diabético”. 

 

• Irene Sanz Corbalán: “Utilidad del test de la función sudomotora como instrumento clínico 

de clasificación de riesgo del paciente diabético”. 

 

 

 

Podartis® Lab is actually one of main important manufacturing companies in therapeutic 

footwear in the European Union. The extensive experience, the capacity of their storage 

facilities to develop all the manufacturing process, and the human team have become a 

reference in the field of the international research in prevention of diabetic foot ulcer with 

therapeutic footwear. 
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Plan for dissemination: 

 

1.- Importance of the research regarding to clinical and assistance impact and/or 

technological development 

The feasibility of the project will enable to get clinical objectives in the prevention of the 

diabetic foot field, due to define risk factors associated with biomechanical disorders in 

patients with diabetes, which results in the high plantar pressures and the development of 

diabetic foot ulcers. This research will enable us to determine preventive treatments that will 

contribute us to reduce the reulceration and amputation rates, which is a big social issue in 

the present society.  

The aim proof of the benefits about podiatrist technologies in the diabetic foot care is 

relevant in order to favor the development of Multidisciplinary Diabetic Foot Units in our 

country. 

 

2.- Bibliometric impact of the research 

 

Diabetic Foot Syndrome is a health issue that promote numerous studies. Many research 

about diabetic foot have been published previously in: Lancet, Diabetes Care, Diabetes 

Medicine, Clinical Biomechanics, Foot and Ankle International y JAPMA (Journal American 

Podiatric Medical Association).  

Many studies talk about prevention of the reulceration in the diabetic foot, but none have 

been specific about how to prevent the reulceration of the diabetic foot with the use of a rigid 

rocker sole. 
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Available resources for project implementation 

 

Diabetic Foot Unit of the Podiatrist Clinic of the Complutense University of Madrid  has the 

next physic resources to the Development of the next research: 

 

• Room specially prepared for research whit the next tools for neurological 

assessment (Semmes Weinstein Monofilament and Tuning Fork), Vascular 

assessment (computerized doppler and transcutaneous oxygen pressure 

instrument).  

Furthermore, the research room has walking bench, examining table and 

podoscopio. 

 

• The biomechanical assessment of the patient with diabetes requires an investment in 

time and economic resources. The Diabetic Foot Unit provide all equipment needed. 

 

 

Podartis® Laboratory has different models of therapeutic footwear for man (X-Diab-14) and 

woman (Cortina Gran Volume), which only differ in the outsole design, while the rest of 

characteristics of the shoe are the same in both groups (see appendix 1). 

Their products are clinically tested to ensure the maximum benefit and comfort. All the 

models are available in Spain from 48 to 72 hours from their order.  

Podartis® is specialized in the footwear production for the prevention of the diabetic foot 

ulceration and is an internationally benchmark company, with a high experience since its 

foundation in 2001. 
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