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ABSTRACT

Objective: Conduct a multicenter proof-of-concept clinical evaluation to assess the accuracy of an artificial intelligence system on a smartphone for automated
detection of diabetic foot ulcers.

Methods: The evaluation was undertaken with patients with diabetes (n = 81) from September 2020 to January 2021. A total of 203 foot photographs were collected
using a smartphone, analysed using the artificial intelligence system, and compared against expert clinician judgement, with 162 images showing at least one ulcer,
and 41 showing no ulcer. Sensitivity and specificity of the system against clinician decisions was determined and inter- and intra-rater reliability analysed.
Results: Predictions/decisions made by the system showed excellent sensitivity (0.9157) and high specificity (0.8857). Merging of intersecting predictions improved
specificity to 0.9243. High levels of inter- and intra-rater reliability for clinician agreement on the ability of the artificial intelligence system to detect diabetic foot
ulcers was also demonstrated (Ko > 0.8000 for all studies, between and within raters).

Conclusions: We demonstrate highly accurate automated diabetic foot ulcer detection using an artificial intelligence system with a low-end smartphone. This is the
first key stage in the creation of a fully automated diabetic foot ulcer detection and monitoring system, with these findings underpinning medical device
development.

1. Introduction notable growth in recent years, with increased engagement with self-

monitoring health apps [3,23]. Artificial intelligence (AI) has been

Diabetic foot ulcers (DFUs) and associated amputations are a global
health and economic burden. In the United Kingdom, they account for
10% of the diabetes health services budget [14]. A reduction of DFU
cases by one-third would result in a gross annual saving of more than
£250 GBP million in the UK [16]. In the United States, the cost related to
DFU is estimated to be approximately $9-13 USD billion in addition to
the cost associated with diabetes [15]. Patients with diabetes have a
lifetime risk of up to 34% of developing a DFU, with more than half of all
cases leading to infection [4]. DFU is considered to be a clinical marker
for increased risk of amputation and mortality [19,11].

Smartphone healthcare apps and associated research has seen
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used in recent studies for real-time screening of diabetic retinopathy [3]
(accuracy = 94.7%), diabetes prediction using lifestyle data [28] (ac-
curacy = 82.1%), and screening for pre-diabetes in children it -
lescents [29] (accuracy = 90.13%). Al applications are also being
developed for other clinical areas such as endometriosis screening [30]
and screening for genetic syndromes in children [31]. These studies
showed promising results, indicating the potential importance of Al in
clinical settings.

There have also been numerous advances in the use of Al for auto-
mated and semi-automated DFU screening, detection, and monitoring.
Brown et al. [6] developed the MyFootCare smartphone app, which
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