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Purpose: The purpose of this study was twofold: 1) to reduce inter-rater variability in pressure injury staging and 2)
to explore the feasibility of a supportive tool for clinical practice by evaluating the agreement between automated
classification results and the clinical applicability of a deep learning-based mobile application for pressure injury analysis.

Methods: In this single-center prospective pilot study, clinical images from 20 patients with pressure injuries were
used to calculate Cohen’s kappa for inter-expert and expertAl agreements. Stage-specific performance analyses were
conducted only for pressure injuries classified as Stages 2-4, as no cases of Stage 1, deep-tissue pressure injury, or
unstageable pressure injury were observed. In addition, a 10-item survey was administered to 50 nurses to assess ease
of learning, interface intuitiveness, clinical usefulness, and overall satisfaction.

Results: The interexpert kappa was 0.703, indicating substantial agreement, whereas the expertAl kappa ranged from
0.615t0 0.730, reflecting moderate to substantial agreement. Nurse satisfaction (N = 50) showed high positive response
rates for ease of learning (94%), intuitive usability (88%), and support for clinical judgment (88%). Opportunities for
further functional refinement to support broader clinical implementation were identified.

Conclusion: As this was a single-center pilot study, the findings should be interpreted as preliminary. The Al-based
application for determining pressure injury stage classification demonstrated moderate to substantial agreement with
expert assessments, and nurse satisfaction was generally favorable, suggesting that the application may serve as an
assistive decision-support tool for pressure injury staging. Further multicenter studies are warranted to confirm its
clinical applicability and performance.
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Figure 1. Data collection example.
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Figure 2. Development and integration of the research
mobile application.
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Table 1. Definitions of agreement and performance metrics used in the quality improvement evaluation.

Category Analysis metric Definition and calculation

Interpretation and purpose

Agreement analysis Cohen’s Kappa

research nurses’ assessments and Al

classification results

Performance analysis Accuracy
Sensitivity (Recall) TP? / (TPY + FN¥)

TN? / (TN? + FP?)

Specificity

Statistical test p-value p<.05

Measures the agreement between the

A coefficient that adjusts for agreement occurring by chance be-
yond simple percent agreement. Values between 0.61 and 0.80 are
generally interpreted as substantial agreement (Landis and Koch)

(TPY + TN?) / (TPY + TN? + FP? +FN¥)  Proportion of correctly classified cases among all evaluated cases

Proportion of true cases of a given stage correctly identified by the Al

Proportion of non-target cases correctly excluded by the Al

Statistical significance threshold

1) TP: True Positive 2) TN: True Negative 3) FP: False Positive 4) FN: False Negative
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(N=20)
Characteristics Categories n (%) Mean * SD
Gender Male 11 (55.0)
Female 9 (45.0)
Age (yr) 40-49 2(10.0)
50-59 4(20.0)
60-69 5(25.0) 68.9£15.9
70-79 2 (10.0)
>80 7(35.0)
Ward type Internal medicine ward 7 (35.0)
Surgical ward 4(20.0)
Intensive care unit 9 (45.0)
Pressure Injury Location Buttocks 6 (30.0)
Sacrum 12 (60.0)
Buttocks, Sacrum 1(5.0)
Spinal 1.0
Onset of Pressure Injury Before hospitalzation 7 (35.0)
Hospitalized 13 (65.0)
Underlying disease Hypertension 11 (55.0)
Cancer 6 (30.0)
Diabetes 4(20.0)
Chronic Kidney Disease 2(10.0)
Others 3 (15.0)
doesn’t exist 2(10.0)

1) Participants could have multiple underlying diseases; therefore, the sum of percentages exceeds 100%.
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Table 3. Agreement between researchers and Al in pressure injury staging.

(N=20)

Comparison Stage Sensitivity (%)

Specificity (%)

Accuracy (%) Cohen’s Kappa Fisher’s Exact (p)

Researcher 1 vs Researcher 2 Overall -
Researcher 1 vs Al Stage 2 84.6
Stage 3 71.4
Researcher 2 vs Al Stage 2 83.3
Stage 3 83.3
Stage 4 100.0
Researcher 1 & 2 vs Al (3-way) Overall -

- 85.0 0.703 <.001
100.0 90.0 0.615 <.001
84.6 80.0 0.615 <.001
87.5 85.0 0.730 .004
85.7 85.0 0.730 .004
100.0 100.0 0.730 .004

- 75.0 0.682 (Fleiss)

Note. Values are presented as percentages unless otherwise indicated. Cohen’s kappa indicates the level of agreement. Fisher’s exact test was used for small

cell counts. Statistical significance was set at p{.05.
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note: Nurse usability and perceived clinical utility of the Al based pressure injury application
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