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The impact of structured physical activity program on biomechanics and fitness 
in patients with diabetic foot – PODItech study
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Diabetic foot (DF) is a late diabetic complication, often resulting into a long-term need for off-loading, reducing fitness status
and altering biomechanic characteristics due to muscle atrophy. (1)
The aim of this study was to evaluate an impact of a 4 months lasting structured exercise program on foot biomechanic
parameters and fitness (BPF ) in patients with DF.

We enrolled 31 patients, 7 patients (23%) were excluded due to DF complications or death of unrelated cause. Patients were
randomized into group (A, n=12) with implementation of structured physical activity and a control group (B, n=12).
The 4 months lasting exercise in the group A was focused on ankle and foot small-joint mobility, strengthening and stretching of the
lower extremity muscles, and improvements in fitness (Fig.1.).
Study groups were compared in: BPF assessed by using telemetry (Apple Watch), joint mobility by goniometry, muscle strength by
dynamometry, and fitness by using modified Senior Fitness Test (Fig.2-4.)

Physical aktivity (group A) Control (group B)

V0 V4 V0 V4 P-value

Goniometry – dorsal
flection

L 8,4±7,4 10,9±7,4 9,7±5,6 10±6,1 NS

R 10±6,8 12,3±6,5 10,9±5,8 8,75±5,3 NS

Goniometry – plantar
flection

L 27,3±13,1 38,6±12,7 37.2±10,3 33,75±9,3 0,033

R 32,14±13 41,8±12 37,5±12 36,25±7,7 0,058

30s sit up test 12,9±3,4 15,1±4,7 13,6±4,5 13±2,6 NS

2 min step test 62,9±14 73,2±13,9 60,75±9,6 60,1±10 NS

Hands interlaced behind
back

L -22,7±23,9 --7,8±13,8 -31,2±17,2 -32,6±15,5 NS

R -21,1±24 -8,5±15 -27,7±13,6 -30,9±14,2 NS

Sit and reach test
L -5,7±12 -22,1±17,7 -4,1±8,5 -2,4±8,2 0,146

R -6,1±13,2 -20,3±16,4 -4,5±9,4 -2,4±8,3 0,063

Dynamometry
L 32,7±10 32,5±11 36,8±10,3 36,7±10,1 NS

R 35±10,2 36,8±11,5 38,1±10,2 38,6±8,9 NS
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Our structured exercise program pilot data showed that mild exercise was well-tolerated by both patients
with active DF or DF in remission. Moreover, there was positive impact of such intervention on feet and
body flexibility.

Basal characteristics (n=24)

Age 61,7 years

Sex 24 men (77%)

HbA1c
60.2±19,5
mmol/mol

BMI 
32,2±5,7

kg/m2

Diabetes 
duration 

23,7±16,14 
years

DM1/DM2 8/23
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*V0 – visit start
*V4 – end of the study
*L – left
*R – right

Tab. 1.: Basal characteristics of study subjects

Throuout the whole study, 
group A was slightly more 
active compared to group B 
(6640.9±3713 vs. 
5301.4±3026 steps per day, 
NS).

Graph 1.: Steps durin 4 months
*1 – group A
*0 – group B

Fig.1.: Part of our 4 month exercise programe

Fig. 2: Steptest
Fig. 3: Hands interlaced behind
the back measurement
Fig. 4: Goniometry

Tab.2: Comparasion between two study groups (intervention vs. control)


