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Risk profiling in the prevention and treatment of chronic
wounds using artificial intelligence

For many acute and chronic pathologies, poor individual
outcomes and overall statistics reflect the current unsatis-
factory state of healthcare.1 Severe chronic pathologies
such as cardiovascular disorders, diabetes, and cancer are
treated after the onset of the disease, frequently at near
end stages.2,3 Replacing the current paradigm of reactive
medical treatment with an innovative approach incorpo-
rating predictive, preventive, and personalised medicine
(PPPM) is crucial for modern healthcare.4

The prevalence and economic burden of wounds are
not insignificant, with the United States alone spending
over $25 billion annually treating chronic wounds in over
6 million patients. Chronic wounds may result from a
range of suboptimal health conditions and severe pathol-
ogies (eg, diabetes). Both modifiable and non-modifiable
risk factors make prevention and management highly
individual. Individualised patient profiling utilises sys-
tems medicine, predictive diagnostics, prevention, and
treatment tailored to the individual person, that is, the
innovative approaches of PPPM. How is this complex
process achievable in wound care?

In this editorial, we are trying to demonstrate how
the implementation of complex system thinking may
allow us to better address the complex nature of wounds
of any aetiology. Some of this started with approaches
like the “Wound Bed Paradigm”5,6 where the complexity
of wound management was thought of in a structured
thought system (ie, “complex system thinking”). Other
programmes followed, like “Triangle of Wound Assess-
ment”7 and MOIST.8 This did change the way in which
wounds were managed, but it was still a long, tedious
journey with regard to helping the development of the
clinical area as a speciality.9

Artificial intelligence (AI) “is the ability of a machine
to perform cognitive tasks to achieve a particular goal
based on provided data.”10 This new approach is revolu-
tionising and reshaping healthcare systems around the
world. The ever-increasing computational power of AI's
highly developed and clinically relevant algorithms, in
addition to advanced image processing software, is

changing the assessment and diagnosis of patients
through medical imaging. This combined power permits
the “cognitive” computer to scan billions of pieces of
unstructured information, extract the relevant data, and
recognise complex patterns with increasing confidence
through mass iterative learning,11 something that would
be impossible for human clinicians to do irrespective of
competence and training.

So, decision support systems based on machine learn-
ing (ML) have the potential to revolutionise medicine by
performing complex tasks that are currently assigned to
specialists, improving diagnostic accuracy, increasing
efficiency, improving workflow, decreasing costs, and
improving treatment choices.12,13 Such benefits could be
especially helpful in the management of persons with
wounds. Technological approaches can enhance clinical
performance in diagnostic imaging, interventions, skills
training and assessment, digital pathology, and being
able to “see under or into the skin.”

Healing prediction is one of the most challenging
issues in wound management and is a key component to
achieve wound closure.14 Most health conditions are
complex, but none more so than chronic wounds. The
multifactorial complex nature of wounds, in particular
those that are chronic, makes prediction by humans diffi-
cult (ie, not an exact science). This complexity arises from
the complex interaction of many interrelated factors,
both wound and patient related. As often stated by those
who care for patients with wounds, “it's not about the
hole in the patient but rather the whole patient.”6 There-
fore, this complex web of factors includes other health
information outside of the wound itself.15-17

In today's fast-moving technologically enhanced
world, diagnosis by machines is still in its evolution,
although, growing rapidly in many facets of clinical
care.12,18 Wound care needs to adapt to this changing
world to develop highly accurate AI-based decision-
support applications to improve patient care. This
journey has started with the development of wound mea-
surement apps,19 treatment decision support apps,20 and

Accepted: 24 August 2022

DOI: 10.1111/iwj.13952

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2022 The Authors. International Wound Journal published by Medicalhelplines.com Inc (3M) and John Wiley & Sons Ltd.

Int Wound J. 2022;19:1283–1285. wileyonlinelibrary.com/journal/iwj 1283

http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/iwj


more recently, wound imaging devices.21-23 The use of
such approaches is changing the way in which persons
with wounds are both assessed and managed. From treat-
ment to prevention, this technological approach will
change the wound care landscape.

Preventive intervention relies on the identification of
regularities or risk profiles, moving from risk factors to risk
pattern recognition.24 Risk profiling is natural for clinicians
but is not an easy task, requiring significant clinical skill and
time. The adoption of a complex systems approach18,25,26

may push wound care forward in terms of concepts and
methods to improve healing prediction, for example. In this
sense, moving research from isolated risk factors to “wound”
pattern recognition, by means of identification of the com-
plex pattern of interactions among the web of the wound
and patient impactors, is necessary.14,27,28 A sort of Wound
Bed Preparation (WBP) on steroids!

Although difficult, it is feasible to identify and even
understand the regularities of a web of impactors using
real data and statistical modelling. But this would take
time and huge resources to even begin this task. Some of
this work has been started over the past two decades, but
little progress has been made compared with the poten-
tial of AI and ML.18

However, there are several challenges in the clinical
use of AI-based applications and interpretation of the
results, including data privacy, poorly selected/outdated
data, selection bias, and unintentional continuance of
historical biases/stereotypes in the data, which can lead
to erroneous conclusions.3 With an understanding and
continued modification of the algorithms behind AI, cli-
nicians can and will adopt this type of approach in the
prevention and management of chronic wounds. AI is a
transformative technology and has immense potential in
wound care.

Karen Cross1

Keith Harding2

1CEO Mimosa Diagnostics
2Editor-in-Chief, IWJ

REFERENCES
1. Riley WJ. Health disparities: gaps in access, quality and afford-

ability of medical care. Trans Am Clin Climatol Assoc. 2012;
123:167-172.

2. Bartelt A, Leipsic J, Weber C. The new age of radiomic risk
profiling: perivascular fat at the heart of the matter. Eur Heart
J. 2019;40(43):3544-3546. doi:10.1093/eurheartj/ehz717

3. Mathur P, Srivastava S, Xu X, Mehta JL. Artificial intelligence,
machine learning, and cardiovascular disease. Clin Med
Insights Cardiol. 2020;14:1179546820927404. doi:10.1177/
1179546820927404

4. Beaulieu-Jones BK, Yuan W, Brat GA, et al. Machine learning
for patient risk stratification: standing on, or looking over, the
shoulders of clinicians? NPJ Digit Med. 2021;4:62. doi:10.1038/
s41746-021-00426-3

5. Schultz GS, Sibbald RG, Falanga V, et al. Wound bed prepara-
tion: a systematic approach to wound management. Wound
Repair Regen. 2003;11(suppl 1):S1-S28.

6. Sibbald RG, Williamson D, Orsted HL, et al. Preparing the wound
bed--debridement, bacterial balance, and moisture balance.
Ostomy Wound Manage. 2000;46(11):14 -22, 24-8, 30-5.

7. L�azaro-Martínez JL, Conde-Montero E, Alvarez-Vazquez JC,
et al. Preliminary experience of an expert panel using triangle
wound assessment for the evaluation of chronic wounds.
J Wound Care. 2018;27(11):790-796.

8. Dissemond J, Assenheimer B, Engels P, et al. M.O.I.S.T. - a
concept for the topical treatment of chronic wounds. J Dtsch
Dermatol Ges. 2017;15(4):443-445.

9. Sibbald RG, Elliott JA, Persaud-Jaimangal R, et al. Wound
Bed Preparation 2021. Adv Skin Wound Care. 2021;34(4):
183-195.

10. Helm JM, Swiergosz AM, Haeberle HS, et al. Machine learning
and artificial intelligence: definitions, applications, and future
directions. Curr Rev Musculoskelet Med. 2020;13:69-76. doi:10.
1007/s12178-020-09600-8

11. Davenport T, Kalakota R. The potential for artificial intelli-
gence in healthcare. Future Healthc J. 2019;6(2):94-98. doi:10.
7861/futurehosp.6-2-94

12. Ben-Israel D, Jacobs WB, Casha S, et al. The impact of machine
learning on patient care: a systematic review. Artif Intell Med.
2020;103:101785.

13. Iqbal MJ, Javed Z, Sadia H, et al. Clinical applications of artifi-
cial intelligence and machine learning in cancer diagnosis:
looking into the future. Cancer Cell Int. 2021;21:270. doi:10.
1186/s12935-021-01981-1

14. Zhu X, Olsson MM, Bajpai R, Lim VH, Goh LJ. Factors associ-
ated with healing outcomes in primary care patients with dia-
betic foot ulcers: a retrospective study in a multiethnic sample.
Adv Skin Wound Care. 2022;35(1):22-29.

15. Ahmad MA, Larson B, Overman S, et al. Machine learning
approaches for pressure injury prediction. Paper presented at:
2021 IEEE 9th International Conference on Healthcare Infor-
matics (ICHI); 2021:427-431. doi: 10.1109/ICHI52183.2021.
00069

16. Anderson C, Bekele Z, Qiu Y, Tschannen D, Dinov ID. Model-
ing and prediction of pressure injury in hospitalized patients
using artificial intelligence. BMC Med Inform Decis Mak. 2021;
21:253. doi:10.1186/s12911-021-01608-5

17. Cai JY, Zha ML, Song YP, Chen HL. Predicting the develop-
ment of surgery-related pressure injury using a machine learn-
ing algorithm model. J Nurs Res. 2020;29(1):e135. doi:10.1097/
JNR.0000000000000411

18. Golubnitschaja O, Veeser LS, Avishai E, Costigliola V. Wound
healing: proof-of-principle model for the modern hospital:
patient stratification, prediction, prevention and personalisa-
tion of treatment. The Modern Hospital. Cham, Switzerland:
Springer; 2019:357-366.

19. Queen D, Harding K. Measurement of wounds – the simplest
diagnostic?. Int Wound J. 2016;13:155-155. https://doi.org/10.
1111/iwj.12582

1284 EDITORIAL

info:doi/10.1093/eurheartj/ehz717
info:doi/10.1177/1179546820927404
info:doi/10.1177/1179546820927404
info:doi/10.1038/s41746-021-00426-3
info:doi/10.1038/s41746-021-00426-3
info:doi/10.1007/s12178-020-09600-8
info:doi/10.1007/s12178-020-09600-8
info:doi/10.7861/futurehosp.6-2-94
info:doi/10.7861/futurehosp.6-2-94
info:doi/10.1186/s12935-021-01981-1
info:doi/10.1186/s12935-021-01981-1
info:doi/10.1109/ICHI52183.2021.00069
info:doi/10.1109/ICHI52183.2021.00069
info:doi/10.1186/s12911-021-01608-5
info:doi/10.1097/JNR.0000000000000411
info:doi/10.1097/JNR.0000000000000411
https://doi.org/10.1111/iwj.12582
https://doi.org/10.1111/iwj.12582


20. Moore ZEH, Aynge GE, Carr CG, et al. A Clinical Support App
for routine wound management: reducing practice variation,
improving clinician confidence and increasing formulary com-
pliance. Int Wound J. 2022;19(5):1263-1275.

21. Boodoo C, Perry JA, Hunter PJ, et al. Views of patients on
using mHealth to monitor and prevent diabetic foot ulcers:
qualitative study. JMIR Diabetes. 2017;2(2):e22.

22. Chan KS, Lo ZJ. Wound assessment, imaging and monitoring
systems in diabetic foot ulcers: a systematic review. Int Wound
J. 2020;17:1909-1923.

23. Saiko G, Lombardi P, Au Y, Queen D, Armstrong D,
Harding K. Hyperspectral imaging in wound care: a systematic
review. Int Wound J. 2020;17:1840-1856.

24. Sonnenschein K, Stojanovi�c SD, Dickel N, et al. Artificial intelli-
gence identifies an urgent need for peripheral vascular interven-
tion by multiplexing standard clinical parameters. Biomedicine.
2021;9(10):1456. doi:10.3390/biomedicines9101456

25. Flores AM, Demsas F, Leeper NJ, Ross EG. Leveraging
machine learning and artificial intelligence to improve periph-
eral artery disease detection, treatment, and outcomes. Circ
Res. 2021;128(12):1833-1850. doi:10.1161/CIRCRESAHA.121.
318224

26. Gautam N, Saluja P, Malkawi A, et al. Current and future
applications of artificial intelligence in coronary artery dis-
ease. Healthcare. 2022;10(2):232. doi:10.3390/healthcare
10020232

27. Alderden J, Whitney JD, Taylor SM, Zaratkiewicz S. Risk pro-
file characteristics associated with outcomes of hospital-
acquired pressure ulcers: a retrospective review. Crit Care
Nurse. 2011;31(4):30-43.

28. Alderden J, Amoafo L, Zhang Y, Fife C, Yap D, Yap T. Com-
paring risk profiles in critical care patients with stage 2 and
deep tissue pressure injuries: exploratory retrospective cohort
study. JMIR Dermatol. 2021;4(2):e29757.

EDITORIAL 1285

info:doi/10.3390/biomedicines9101456
info:doi/10.1161/CIRCRESAHA.121.318224
info:doi/10.1161/CIRCRESAHA.121.318224
info:doi/10.3390/healthcare10020232
info:doi/10.3390/healthcare10020232

	Risk profiling in the prevention and treatment of chronic wounds using artificial intelligence
	REFERENCES


