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Abstract. The PosiThera project focuses on the management of chronic wounds,
which is multi-professional and multi-disciplinary. For this context, a software
prototype was developed in the project, which is intended to support medical and
nursing staff with the assistance of artificial intelligence. In accordance with the
user-centred design, national workshops were held at the beginning of the project
with the involvement of domain experts in wound care in order to identify
requirements and use cases of IT systems in wound care, with a focus on Al In this
study, the focus was on involving nursing and nursing science staff in testing the
software prototype to gain insights into its functionality and usability. The
overarching goal of the iterative testing and adaptation process is to further develop
the prototype in a way that is close to care.
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1. Introduction

Clinical decision support systems (CDSS) have been developed for almost 6 decades [1,
2], but only few systems reach routine use [3, 4]. A significant barrier to moving from
research to routine use seems to be user acceptance of CDSS in routine use [5].

Acceptance can arise if users are involved as early as possible in the development
process of a software. User-centered design is based on this concept [6, 7].

In the BMBF-funded PosiThera project, a CDSS was developed as a prototype in
the context of chronic wound care. In the conception process, potential users,
professional associations and industry were involved in national expert workshops to
work out how a CDSS with artificial intelligence can assist the treatment process of a
chronic wound on the IT side [8]. Different use cases were formulated from these
workshops. The use cases "Diagnostic process" and "Therapy support" are addressed in
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this study in order to test the software prototype with the support of testers from the care
sector and to further develop it iteratively.

2. Methods

Conceptually, a mixed methods design was chosen for the evaluation, with normative
and descriptive parts, which is based on the black box method [9]. This method has the
advantage that users can concentrate on the content and handling without having to know
how to read source code.

The focus of the test is on the two use cases mentioned above, diagnostic process
and therapy support, which were identified together with experts in national workshops
in 2017 with regard to the meaningful implementation of Al [8]. For the evaluation of
the prototype, 12 example cases were developed, which were divided into different levels
of complexity. The levels of complexity were divided into simple cases, which allow an
unambiguous diagnosis based on the combination of symptoms, and complex cases,
which contain an ambiguous combination of symptoms and would therefore make
diagnosis and therapy more difficult. Along the 12 example cases, the testers had the task
to get an overview of the respective patients with the assistance of the software (wound
status, monitoring of the wound, patient reported outcomes, monitoring quality of life)
as well as to check the documented diagnosis of the example case with the assistance of
the diagnosis support of the software.

For the use case diagnostic process, the testers evaluated whether the knowledge
base of the prototype draws technically correct conclusions and whether these are
displayed graphically correctly.

For the therapy support use case, the testers evaluated whether the prototype
provides a manageable and practicable overview of the wound and the patient. In this
context, the quality and usability of the information preparation played a major role.
Furthermore, it was tested whether the monitoring of the wound available in the
prototype allows conclusions to be drawn about the wound treatment. In addition, the
module for recording quality of life was also included in the analysis with the question
of whether the presentation can support wound treatment.

The three evaluation cycles took place in the period from February to June 2020
under laboratory conditions (Skills Lab MSH) with 5 students from the MSH Department
of Health. Four of the five students have three years of nursing training and practical
nursing experience and one student has paramedic training and also practical nursing
experience. The process of testing and adaptation was iterative. A total of 35 tests with
additional "freestyle scenarios" were carried out in 3 adaptation cycles. Freestyle
scenarios were example cases that were not covered by the prepared 12 example cases
and were created by the testers themselves. The assignment of the scenarios to the
individual testers was done by randomised assignment. The basic requirement for the
test was an internet-capable end device, which was either used privately by the testers or
alternatively was available in the MSH Skills Lab. The individual test results were
documented in a protocol for each participant for each test run.

For the joint exchange, 5 guiding questions were formulated, which were to be
answered by each tester after the test:

1.  What information about the wound would you like to be able to view in the

long-term?
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2. Are there any filter functions you would like to have for monitoring? (For
example, threshold values, maximum values, minimum values, trend lines, etc.).

3. Inyour opinion, is the sunburst diagram (see Figure 1) a suitable form to support
you in diagnostics? If not, what would you like to see?

4. Is the information from the patient overview sufficient for you or would you
like more/different information? (For example, symbols for deterioration or
improvement of the wound status or indication of newly entered information).

5. Are there any features that you miss in the alpha demonstrator PosiThera in
order to have a "rounded" support in the care of chronic wounds? If so, which
ones?

Figure 1. Snapshot of the Sunburst Diagram.

Figure 1 illustrates the sunburst diagram for the diagostic process use case. Thus,
the most probable diagnoses are shown in the middle of the sunburst diagram.
Documented symptoms are fanned outwards along their affiliation to the respective
diagnoses and colour-coded. Thus, the blue coloured coding is the signal that specific
information has been recognised and documented in the course of treatment. The grey-
coloured coding, on the other hand, describes that specific information has not yet been
recorded. In this way, the user not only receives the recommendation of the inference as
to which diagnosis is likely, but also which information may still need to be obtained in
order to proceed with the treatment in a goal-oriented manner.

3. Results

The evaluation took place in the period January to June 2020, divided into three
evaluation cycles (Cycle 1: 27.01. to 17.02.2020; Cycle 2: 02.0.3 to 26.03.2020; Cycle
3: 04.05.to 30.06.2020). In total, 35 defined fictitious patient records were evaluated by
the 5 testers using the system. All testers used a PC for the evaluation. 3 testers used the
Windows operating system with the Firefox browser. 2 testers performed the tests on a
Mac computer using the MAC OS system and the Safari browser. 3 testers used different
browsers within the 3 test cycles. Among others, the Opera browser was used for a test
run as well as the Firefox browser by a Mac user. Within the three evaluation cycles, of
the 35 patient records evaluated, 26 cases could be calculated correctly (74.3%) by the
CDSS and were in line with the testers' expectations. The graphical representation in the
Sun burst diagram, which was used to illustrate the decision tree [10], was correct and
helped the testers to get a quick overview on the symptom combination with reference
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to the suspected diagnosis. In 9 cases, no tentative diagnosis could be calculated by the
system. The reason was insufficient data. In addition to the defined 35 test patient records,
the testers evaluated the CDSS using so-called "freestyle scenarios". Using this method
and a total of 14 freestyle scenarios, the testers mainly identified the usability of the
system. For example, they were able to identify display problems with the sunburst
diagram or faulty functions such as non-functioning buttons. If possible, these were
corrected or fixed between the evaluation cycles.

The evaluation of the five guiding questions revealed the following picture.

Guiding question 1: One criterion mentioned by all testers was the lack of
information on wound depth. In addition, the testers would have liked to receive
information on the current wound healing phase (exudation, profiling, regeneration &
maturation). Furthermore, two testers mentioned the wish that the salutogenic
influencing factors should also be shown in the view in addition to the pathogenic ones.

Key question 2: All 5 testers expressed the wish that the descriptive information of
a wound, such as wound size and depth, amount of exudate, etc., should be displayed
using a trend line or a traffic light system. This would give the observer a simpler and
faster overview of the course of the wound.

Guiding question 3: The sunburst diagram was considered a suitable format by all
testers. However, only at second glance, as it requires a certain amount of practice from
the user. Therefore, for the correct application, training of the users regarding the
sunburst diagram is required or training materials, such as videos "How do I interpret the
sunburst diagram?" must be available in the system.

Guiding question 4: The information presented was rated as very comprehensive by
the testers. 2 testers would like to see the infection status - if an infection is present - as
additional information.

Guiding question 5: The testers wanted the already mentioned function of the trend
line for a "round" support in the care, in the presentation of the descriptive information
about the wound. With regard to the documentation of wound depth, one tester explicitly
mentioned the "clock model" [11] for describing wound depth. Furthermore, the wish
was mentioned that the information on wound care, here in particular the care materials
such as wound dressings, should be included in addition to the wound healing phase. For
easier documentation in the system, the wish was expressed for a body schema model
for wound localization.

4. Discussion

The results of the evaluation reflect a positive trend that the PosiThera demonstrator
can support the addressed use cases "Diagnostic process" and "Therapy support” in the
care of chronic wounds. The presented evaluation results are based on a small database
(n=35 test data sets, n=14 "freestyle scenarios) and were only performed by 5 testers.
However, all test persons had practical nursing experience and 4 of them had 3 years of
nursing training, so that nursing expertise in dealing with the system was available, albeit
under laboratory conditions, and this was also reflected in particular in the freestyle
scenarios. The chosen user-centred design was positively received by the testers in order
to actively shape the CDSS. The extension of the tests with free-style scenarios was
beneficial for the holistic testing of the prototype in order to approach routine use in
small steps. Nevertheless, and even though the assignment of the test patient records was
randomised, the results only reflect a positive trend based on the legitimations described.
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5. Conclusion

Just as the positive trend in the evaluation results reflects it, the reactions of the testers
in the MSH Skills Lab during the on-site evaluation also reflected the positive acceptance
of the prototype: "I would wish for a system like this in my nursing practice!" The chosen
method of user-centre design or the participatory approach was also positively evaluated
by the nursing practitioners not only in the development [8] but also in the evaluation.
Even if the system requires further development and evaluation, the results prove that
nursing practice also has great potential for applications of artificial intelligence in care
practice.
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