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Abstract. Diabetes mellitus (DM) is a significant public health issue in Germany,
affecting 8 million individuals, with projections suggesting a substantial increase in
the following years. Diabetic Foot Syndrome (DFS), leading to mobility issues and
limb amputations, challenging healthcare due to resource shortages and the need for
specialized care. The EPWUF-KI project seeks to support outpatient caregivers by
incorporating artificial intelligence (AI) into DFS wound care, focusing on
optimizing treatment and automating documentation.
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1. Introduction

With the rise in Diabetes mellitus (DM) cases [1], complications like Diabetic Foot
Syndrome (DFS) are also expected to increase. DFS affects approximately 250,000
individuals each year, leads to mobility issues and around 13,000 limb amputations [2].
Causally, DFS is treated with pressure-relieving dressings and its care requires
substantial resources [3]. The expected and already experienced shortage of (specialized)
caregivers makes it challenging to provide effective care. This emphasizes the need for
more efficient use of resources like time spent to document wound assessment and
treatment. The EPWUF-KI project aims to integrate artificial intelligence (Al) into DFS
wound care to optimize wound treatment and automate documentation processes. This
is intended to relieve nursing staff of time-consuming, non-nursing tasks such as
documentation.
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2. Methods

We developed a system solution that includes a sensor unit for monitoring wound
pressure and temperature, a smartwatch app for patient alerts, a web interface for sensor
data monitoring, decision support and a mobile app for Al-based wound measurement
and documentation. Notifying patients in case of exceeded pressure limits proved to be
a promising approach in DFS treatment [4]. The collected sensor data and wound
documentation data are analyzed by Al to provide decision support to caregivers, such
as adjusting the next dressing change interval. During development and implementation,
user feedback is continuously integrated. In an ongoing 16-month trial ending in
November 2024, we aim to enroll 40 patients to test feasibility and effectiveness.

3. Results

Initial observations indicate that the use of modern AI algorithms used for wound
measurements on standard mobile devices in outpatient wound care offers potential and
can contribute to a beneficial digitalization in health care. Data analysis will be
conducted after the study's conclusion, with first results expected by January 2025.

4. Discussion and Conclusions

The integration of Al into the management of DFS poses a significant opportunity in
addressing the challenges of outpatient wound care. Furthermore, user-centered
development and continuous support are key factors for successful implementation of
digital solutions in everyday treatment by outpatient caregivers.

Combining data sources using Al can play a crucial role in alleviating healthcare
resource constraints and improving DFS care quality in the future.

Acknowledgement: The Project EPWUFKI is funded by the German Federal Ministry
of Education and Research (BMBF; funding ID: 16SV8859). This study was approved
by the ethics committee of the North Rhine Medical Chamber (application no.: 2023135).

References

[1] Tonnies, T., Rockl, S., Hoyer, A., Heidemann, C., Baumert, J., Du, Y., Scheidt - Nave, C., & Brinks, R.
(2019). Projected number of people with diagnosed Type 2 diabetes in Germany in 2040. Diabetic
Medicine, 36(10), 1217-1225.

[2] Morbach S et al., Diabetic Foot Syndrome - Part 1 Definition, pathophysiology, diagnostics and
classification, Springer Switzerland, 2020.

[3] Hochlenert D, Engels G, Morbach S, Schliwa S, Game FL. Diabetic Foot Syndrome: From Entity to
Therapy. Cham: Springer; 2018. 407 p.

[4] Hochlenert D, Bogoclu C, Cremanns K, Gierschner L, Ludmann D, Mertens M, Tromp T, Weggen A,
Otten H. Sensor-Assisted wound therapy in plantar diabetic foot ulcer treatment: a randomized clinical
trial. J Diabetes Sci Technol.



