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Background: Digital and robotic technologies are offer-
ing high potentials to support care professionals and 
improve patientsʼ quality of life without compromis-
ing the quality of care [1, 2]. Nevertheless, the users’ 
perspective is rarely considered in the development of 
robotic systems [3, 4]. Within the collaborative project 
ReduSys, funded by the German Ministry of Education 
and Research (BMBF), the following multimodal systems 
are being developed:
	n  Medical Smart Bed: A special mattress, which 

enables a contactless and continuous measurement 
of vital parameters.

	n  PROST: A system that records the amount of liquid 
intake automatically.

	n  FLOW: A digital care assistant for smartphones and/
or tablets that facilitates the communication between 
nurse and patient enabling the visualization and 
transmission of patient needs. 

	n  Robody®: An innovative humanoid robot controlled 
via virtual reality interfaces by the care taker. The 
robot is able to provide small health services.

As the technologies are intended to be tested and may 
be integrated into clinical practice, an initial objective 
within the project was to survey and interview nursing 
staff, patients and other health professionals about their 
perception of the digital solutions that are being devel-
oped. The main aim was to ensure that the perspective 
of potential users can be included in the further devel-
opment of the technologies. The analysis was conducted 
at a stage when the technological systems were still in 
development and not finalized, allowing for potential 
modifications. Consequently, the results may contrib-
ute to the ongoing development of robotic systems. We 
primarily focused on finding out whether the technical 
systems of the ReduSys project could be easily integrated 
into existing structures in the opinion of the employees. 
Furthermore, we asked the employees if they would be 
willing to try out and evaluate the technologies in the 
clinical setting within the research project.
Methods: We conducted a  mixed methods study [5] 
and aimed to answer the following research question: 
“How are the technical systems of the ReduSys project 
evaluated by potential users in terms of feasibility and 
ethical-social aspects?” The quantitative part included a 
survey with nurses and other health care staff (research, 

hygiene and therapists), the qualitative part included 
semi-structured interviews with health care profession-
als and patients. Study participants were all employ-
ees of a neurologic rehabilitation clinic in Germany. 
We firstly presented the technologies of the ReduSys 
project, along with some potential use cases within a 
project presentation. After the project presentation the 
employees were invited to anonymously complete the 
survey. The questionnaire was divided in four parts and 
included closed and open questions. In the first section, 
socio-demographic data of the participant was recorded 
to describe the sample. This included age, gender, pro-
fessional role and professional experience. The second 
part consisted of closed questions on general interest in 
technical systems and professional contact with digital 
data collection systems (e. g. digital patient files). The 
third part comprised closed questions on the individual 
ReduSys technologies and had additionally free text 
fields, where the employees could add what they like or 
dislike about the system. The last part contained open 
questions and a standardized assessment, the System 
Usability Scale [6], to evaluate the overall system. The 
closed questions had a four-stage scaling (Likert Scale) 
of the answer options from “totally agree” to “totally 
disagree”. 
Here, we present parts of the quantitative section of the 
study, specifically the analysis of following two closed 
questions on the individual digital solutions and robot-
ics by means of descriptive statistics [7]: 
1. Can the system be easily integrated into the existing 

clinical setting?
2. Would you be willing to test the system in the clinical 

setting within the research project?

Results: In total, 30 employees (20 nurses, 4 research 
associates, 3 therapists and 3 hygiene professionals), 
with an average age of 41.3 years (SD 12.6) and an aver-
age work experience of 17.3 years (SD 13.3), participated 
in the study and completed the survey. The results of 
the survey are represented in Table 1. Regarding the first 
question, participants envisioned seamless integration 
of the PROST system and the Medical Smart Bed into 
the existing clinic structures. Concerning the digital care 
assistant FLOW and the humanoid robot Robody®, the 
majority of the participants believed that the implemen-
tation of these systems in the existing clinical structure 
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could be challenging. A notable advantage of the tech-
nologies, as highlighted by several respondents, was the 
potential alleviation of manual data entry. On the other 
side, some participants raised concerns about the possi-
bility of encountering time-consuming technical issues. 
Regarding the second question, the majority expressed 
interest in the prospect of testing and evaluating the 
introduced technologies in the clinical setting. 

Table 1. Results of the survey

The system can be easily integrated into existing structure.

FLOW 
(n=29*)

PROST
(n=29*)

Medical 
Smart Bed
(n=29*)

Robody® 
(n=29*)

Totally dis-
agree

5 (17.2) 0 (0.0) 1 (3.4) 8 (27.6)

Disagree 11 (37.9) 3 (10.3) 2 (6.9) 13 (44.8)

Agree 8 (27.6) 15 (51.7) 11 (37.9) 6 (20.7)

Totally 
agree

5 (17.2) 11 (37.9) 15 (51.7) 2 (6.9)

I would test the system within the research project.

FLOW  
(n=30)

PROST 
(n=29*)

Medical 
Smart Bed 
(n=29*)

 Robody®

(n=30)

Totally 
disagree

3 (10.0) 0 (0) 0 (0) 5 (16.7)

Disagree 3 (10.0) 1 (3.4) 2 (6.9) 5 (16.7)

Agree 12 (40.0) 7 (24.1) 10 (34.5) 12 (40.0)

Totally 
Agree

12 (40.0) 21 (72.4) 17 (58.6) 8 (26.7)

Data is displayed by n (%); *missing data n=1

Discussion: The survey results indicate that healthcare 
staff is generally open to test new technologies and to a 
potential implementation in clinical practice. However, 
there are also important concerns that must be taken 
into account. Clinical testing of the systems should be 
planned carefully and not burden the daily routine of 
hospital staff. Although the technologies were presented 
to users in an experimental stage, this is common prac-
tice in order to adapt them to requirements. The survey 
has shown the importance of including the potential 
users of future technologies in the development process 
in order to identify what needs have to be considered 
when making the technologies useful for clinical setting.
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