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A b s t r a c t  

 

introduction  

The usage of robotics constantly expands into new fields of society. In the medical 

sector, an innovation takes place, that could have a major impact regarding patient 

treatment and release of the stressed out medical staff. This innovation, however, faces 

several barriers. The willingness to be treated by a robot, assumes a certain degree of 

trust and acceptance. In the space of this topic, a few relevant questions are raised. 

 

goal  

The goal of this thesis with the help of a systematic literature research, is to examine 

what factors influence the willingness of patients to interact with robots. Those will be 

categorized and explained in detail. 

 

method 

In order to get an overview about the recent state of research concerning the relation 

between robot and human and their acceptance, a systematic literature research was 

carried out. After examining the abstracts and full texts 15 scientific works were 

analyzed regarding their meaningfulness for this topic. Evident results could be used to 

answer this thesis’ question. 

 

results 

After dealing intensively with the given sources the following general results can be 

shown. Factors for an increase in trust and acceptance exist. These can refer primarily 

back to the robot, the human as a patient and the outsiders. 

 

 

discussion  

Six core elements, which influence the patients trust towards robots, can be pointed out. 

These are the appearance, operability, ethics, personal values and norms, experiences 

and society/external factors. To present a most versatile view, models regarding the 

phenomenon of fear and misgivings are involved.  
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Z u s a m m e n f a s s u n g  

 

Einleitung 

Die Anwendung von Robotik breitet sich in immer neue Felder aus. Im medizinischen 

Sektor kommt es nun zu einer Innovation, die potienziell wegweisend für die Zukunft 

der Patientenbehandlung und Entlastung von medizinischem Personal sein kann, in ihrer 

Einführung jedoch auf Barrieren stößt. Die Bereitschaft, sich von Robotern behandeln 

zu lassen, setzt einen gewissen Grad an Akzeptanz und Vertrauen voraus. Dabei werden 

jedoch eine Reihe von relevanten Fragen aufgeworfen. 

 

Ziel 

Das Ziel dieser Arbeit ist es, mit Hilfe von vorhandener wissenschaftlicher Literatur 

Faktoren hervorzuheben, welche einen Einfluss auf die Bereitschaft von Patienten, mit 

Robotern arbeiten zu wollen, haben. Dabei werden Kategorien eröffnet und tiefere 

Details zu den Faktoren erläutert. 

 

Methodik 

Um einen Überblick über den bisherigen Forschungstand zum Verhalten zwischen 

Roboter und Mensch, in Bezug zur Akzeptanz zu erhalten, wurde eine systematische 

Literaturrecherche angewandt. Nach der Sichtung von Abstracts und Volltexten filterten 

sich 15 wissenschaftliche Arbeiten heraus. Im Anschluss wurden jene Arbeiten 

untersucht und auf ihre Aussagekraft für dieses Thema überprüft. Aus ihnen konnten 

evidente Erkenntnisse zur Beantwortung der Frage hinzugezogen werden.  

 

Ergebnisse 

Nach einer intensiven Auseinandersetzung mit den Quellen lassen sich folgende 

übergeordnete Ergebnisse feststellen. Es existieren Faktoren für die Steigerung von 

Vertrauen und Akzeptanz, die primär den Roboter selbst betreffen. Daneben gibt es 

Faktoren, die den Menschen als Patienten betreffen und letztlich jene, die 

Außenstehende betreffen. 
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Diskussion 

Es lassen sechs Kernelemente herausfiltern, die das Vertrauen eines Patienten 

gegenüber Robotern beeinflussen. Diese sind Aussehen, Bedienbarkeit, Ethik, 

persönliche Werte und Normen, Erfahrungen und Einflüsse von außen. Alle Faktoren 

wirken zudem wechselseitig aufeinander. Um ein möglichst breites Bild zu präsentieren  

werden Modelle über Phänomene der Angst und Befürchtungen miteinbezogen.  
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1 . I n t r o d u c t i o n  

 

In the technological age, robotic systems are indispensable. They show their application 

in many areas of society, including the medical sector. An emerging field of usage is the 

personal interaction in medical treatment between the robot and humans. There, doctors 

and nurses benefit because new robots can ease the direct work with patients, while 

simultaneously compensating the lack of qualified staff in patient cover. However, the 

idea, that a robot actually assists during the treatment of a patient, is still futuristic and 

uncommon in people’s imaginations. One feels uncomfortable when speaking to a 

screen, not to mention interacting with artificial intelligence. Concerning health, such 

discomfort proves to be highly inconvenient. Especially in rehabilitation, treated 

persons reveal huge parts of their intimacy. In Order to help them recover, their well-

being must be focused more than anything else. Operating in such private areas requires 

trades like compassion or sensitivity. Consequently the incorporation of robots in 

medical treatment can be seen sceptical. The absence of emotion and soul could hinder 

the willingness of affected patients to interact with these robots. The fear of losing 

control or being harmed by a machine could lead to biases regarding future therapy 

methods. One faulty advice by the robot could decrease the performance of a human-

robot team drastically. Therefore it must be examined, which factors have a positive 

impact on the willingness towards therapy with assisting robots, as this is the foundation 

of a successful treatment. In other words: what increases the acceptance and trust of 

robots within the human-robot interaction? The thesis will examine existing literature 

and give an answer to this question. Additional questions can be, what expectations and 

experiences patients have, to what extent trust or acceptance can be measured and what 

an assisting robot is defined by in the first place.  
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2 . B a c k g r o u n d  

2.1. Assistant humanoid robots 

There are many robots in the health sector, from surgical robots to therapy robots and 

care robots. They change, expand practice and at the same time raise questions in 

patients, doctors, relatives and researchers. In the context of this thesis, therapy robots 

are the main focus of attention. They serve as support for therapy measures or become 

therapists themselves. Humanoid robots have mimic, gestural and linguistic abilities and 

can learn/ think.(c.f. Bendel, 2018) 

An example of an assisting humanoid robot is 

Pepper. (See Figure 1)  

He was released in 2014. Pepper is able to show 

body language, to move and to perceive his 

environment and interact with it accordingly. 

The robot “Pepper” also has speech and emotion 

recognition. His joints give him a more human 

look. With a size of 1.20m he is able to 

participate in the everyday life of people.(c.f. 

Pandey & Gelin, 2018) 

 

 

The task of robot technologies is to improve the daily routine in hospitals. They make it 

possible to implement a uniform therapy plan and at the same time provide constant and 

objective control of the treatment status. Due to their humanoid character, they adapt 

themselves personally to the patient and consequently offer qualitative therapy. This 

makes it possible for those affected to receive more intensive treatment, which was 

otherwise only offered to a limited extent. The challenge of social robots is to achieve 

an interaction between behavior, appearance and success of therapies. The social 

interaction between robot and human being must be focused and is therefore essential 

for the further course of therapy and the associated successes/failures. 

 

 

Figure 1 
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2.2. Problem 

A robot that supports you in exercises, for example in gait training, is something new 

for many people. As elderly people take advantage of more health services, they will 

also work more often with the robot. It will probably be an unfamiliar environment for 

them. For these reasons, it proves to be difficult to admit a machine into his intimate 

environment. It is also questionable who takes responsibility in case of a faulty therapy, 

how the patient is treated, how personal data is handled and whether the robot might 

even be a competitor for the nursing staff.(c.f. Bendel, 2018) 

Especially in society, trust in artificial intelligence systems is a barrier. This does not 

only refer to the health sector. Autonomous driving has been under a lot of criticism 

since its introduction, although the human driver is very irrational and his skills cannot 

match those of an automated vehicle. Society is a creation of habit and rarely allows 

new technologies into its life. Accordingly, it is difficult for a human being, especially a 

patient who wants to regain his abilities, to accept and trust these technologies.  

Furthermore, it is difficult for a person to trust systems that are not transparent for him 

or lack the specific knowledge to enhance the transparency. He would thus blindly trust 

a stranger. And since the health sector takes care of a private, intimate area, the problem 

is even more difficult. Trust between healthcare providers and patients plays a very 

important role. Without it, the patient has no incentive to seek care and advice from his 

doctor.  

This, in turn, makes it impossible to give treatments and recommendations. Trust is also 

essential that treatment courses and results will be good, from the perspective of all 

actors. (c.f. Feldman, Aldana, & Stein, 2019) 

To answer all these questions, it is a prerequisite that the patient wants to work with a 

robot at all. 
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2.3. Question 

The question of work follows on from the problem explained earlier. What controls the 

acceptance of patients to robots? Does the appearance, such as gestures, facial 

expressions have an influence? To that extent are gender, age, expressiveness or the 

quality of language important/ relevant to the patient?  

A further question is in what respect ethics is included in the field of robot technology. 

Is it necessary that in rehabilitation the therapy only takes place under professional 

influence and knowledge? 

These questions will be examined in the following paper.  
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3 . M e t h o d s  

In the thesis, current study results were present with the help of a systematic literature 

search. PubMed and SpringerLink served as databases. At the same time, a hand search 

in the GoogleScholar database was carried out. Individual work steps and decisions are 

presented and explained below. To narrow down the literature listed, an overview of 

inclusion and exclusion criteria was prepared in advance (see table 1). 

 

Table 1 – own presentation 

 

The studies are intended to show current research results. For this reason, the period of 

recent years is given. Especially in the field of robot assisting systems, a current state of 

research is essential, as it is a relatively new therapy in relation to conceptual treatment. 

This means that new results in studies are always emerging. The language can be 

English and German, to also consider the international extend of research. Concerning 

the outcome, the factor of acceptance should be focused, because it is elemental of this 

work. In order not to limit the search too much, studies investigating robot-human 

interaction were also considered. This field also reveals factors of acceptance or 

rejection. The context or environment should be in the medical sector. The patients 

work with a humanoid assistant robot. 

 

Inclusion criteria 

Date Between 2015 and 2020 

Language english and german 

Outcome Acceptance, robot-human interaction 

Context Studies related to the medical sector 

Studies which investing humanoid 

assistant robots 

  

Exclusion Criteria 

Studies, which related to the industrial etc. sector 

Studies which investing robots in operations 
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Studies that examine the use of robots in the industrial sector or in medical operations 

are excluded, because there is usually no direct interaction between humans and robots 

in this field. 

 

In the second step of the systematic literature search, keywords and search combinations 

were created. Keywords are the following: 

o Robot 

o Trust 

o Patient 

o Humanoid robot 

o Acceptance 

o Medicine 

o Rehabilitation 

o Interaction 

 

The search combinations have been numbered to avoid inconsistencies in the 

explanation of use. It's not an order of precedence. Search combinations are as 

following: 

1) Robot AND trust AND patient 

2) Robot AND trust 

3) Humanoid AND robot AND acceptance 

4) Robot AND acceptance 

5) Robot AND medicine AND acceptance 

6) Robot AND rehabilitation 

7) Robot AND interaction 

8) Rehabilitation AND robot AND patient

Search combination 1 should clarify the relationship between robot and patient in terms 

of trust, while search combination 2 only searches for robot and trust. However, this 

could not only be patients, but doctors, nursing staff and relatives, and society in 

general. In search combination 3 the robot was limited to a humanoid robot because this 

robot is the focus of this work. Due to the possibility that there will be little or no results 
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on search combination 3, search combination 4 generally searched for robots and 

acceptance. To make the inclusion criterion of the context of the medical sector 

immediately clear, in search combination 5 medicine was added to the search 

combination. In search combinations 6 and 7 the aim was to clarify the work with robots 

in rehabilitation and to show general interactions between robots and humans. The last 

search combination limits the field of robot-assisted rehabilitation to the patient. In this 

way, his expectations and experiences are shown. 

As operator AND was added. 

 

The next step was to document the search results in a table. The following tables show 

the number of search results and the procedure.  

Table 2 is the search in the PubMed database.  

Filters are as following: 

o Keywords included in title 

o Last 5 years 

o Clinic trial 

 

Table 3 is the search in SpringerLink database.  

In this database the option “included preview- only content“ was not used. 

  

Filters are as following: 

o Keywords included in title 

o Last 5 years 

o Sector medicine and public health 

o Sector biomedicine 

o Subcategory neurolog 

o Subcategory rehabiliation medicine 

 

The filters were applied according to the search results. An attempt was made to narrow 

down the results as much as possible obtaining clear results.  
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Next, all filtered hits were added to an Endnote database and duplicates were removed. 

Now, abstracts were reviewed and included or excluded according to the inclusion and 

exclusion criteria. After reviewing the full texts, further studies and texts could be 

excluded and the literature used in the work was formed.  

 

A PRISMA-flowchart was prepared to track the steps in the process (see Figure 2). 

 

PRISMA-FLOWCHART 

 

 

 

 

 

 

 

Figure 2-own presentation 
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4 . R e s u l t s  

The following overview shows the presentation of the included studies. The figure does 

not show any ranking. 

 Title Autor Year 

1 A Human-Robot Interaction Perspective 
on Assistive and Rehabilitation Robotics 

Beckerle, P.; Salvietti, G.; Unal, 
R.; Prattichizzo, D.; Rossi, S.; 
Castellini, C.; Hirche, S.; Endo, 
S.; Amor, H. B.; Ciocarlie, M.; 
Mastrogiovanni, F.; Argall, B. 
D.; Bianchi, M. 
 

2017 

2 Pflegeroboter Bendel, O. 2018 

3 Human–Robot Collaboration Acceptance 
Model: Development and Comparison for 
Germany, Japan, China and the USA 

Bröhl, C.; Nelles, J.; Brandl, C.; 
Mertens, A.; Nitsch, V. 

2019 

4 Planning with trust for human-robot 
collaboration 

Chen, M.; Nikolaidis, S.; Soh, 
H.; Hsu, D.; Srinivasa, S. 

2018 

5 Shall I Trust You? From Child-Robot 
Interaction to Trusting Relationships 

Di Dio, C.; Manzi, F.; Peretti,; 
Cangelosi, A.; Harris, P. L.; 
Massaro, D.; Marchetti, A. 

2020 

6 Artificial Intelligence: The Importance of 
Trust & Distrust 

Feldmann, R. 2018 

7 Artificial Intelligence in the Health Care 
Space: How We Can Trust What We 
Cannot Know 

Feldman, R.; Aldana, E.; Stein, 
K. 

2019 

8 The Present and Future of Robotic 
Technology in Rehabilitation 

Laut, J.; Porfiri, M.; Raghavan, 
P. 

2016 

9 The Role of Trust in Human-Robot 
Interaction 

Lewis, M.; Sycara, K.; Walker, 
P. 

2018 

10 A mass-produced sociable humanoid 
robot: pepper: the first machine of its kind 

Pandey, A. 
Gelin, R. 

2018 

11 Pflege und Technik. Stand der Diskussion 
und zentrale ethische Fragen 

Remmers, H. 2019 

12 The Relationship Between Trust and Use 
Choice in Human-Robot Interaction 

Sanders, T.; Kaplan, A.; Koch, 
R.; Schwartz, M.; Hancock, P. 
A. 

2019 

13 Human-Robot Interaction: Status and 
Challenges 

Sheridan, T. B. 2016 

14 Pilot Study For Examining Human-Robot 
Trust In Healthcare Interventions 
Involving Sensitive Personal Information 

Xu, J.; Howard, A. 2017 

15 See You See Me: the Role of Eye Contact 
in Multimodal Human-Robot Interaction 

Xu, T. L.; Zhang, H.; Yu, C. 2016 
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The individual literature sources included are explained and then reviewed. 

 

1. “A Human-Robot Interaction Perspective on Assistive and Rehabilitation 

Robotics” 

The authors constitute the perspective for the potential for robots in rehabiliation from 

the points control design, machine learning, sensory feedback & affective computing 

and reliability and assessment.  

It is essential for the control system that the robot takes the patient's abilities into 

account and observes his requirements to demonstrate successful learning techniques. 

The patient must be able to explore the robot himself and work with it, ot the other way 

around. To meet all requirements, feedback is essential. (c.f. Beckerle et al., 2017) 

2. „Pflegeroboter“ 

In this thesis, many scientists describe different areas of a robot in care. Above all, the 

ethical view is illuminated. Whether it is ethically justifiable for a robot to care for the 

patient, but also to monitor. (c.f. Bendel, 2018) 

3. “Human–Robot Collaboration Acceptance Model: Development and 

Comparison for Germany, Japan, China and the USA” 

A computer - human - interaction can be transferred in a certain way to a robot - human 

- interaction. It is important that there is an encouragement from superiors (in this case 

management). (c.f. Bröhl, Nelles, Brandl, Mertens, & Nitsch, 2019)  

4. “Planning with trust for human-robot collaboration”  

The Partially observable Markov decision process (POMDP)- model integrates human 

confidence in the robot's decision making. The prerequisite for this is that trust is given. 

(c.f. Chen, Nikolaidis, Soh, Hsu, & Srinivasa, 2018) With regard to this work, the 

model serves as a possibility for the future  

5. “Shall I Trust You? From Child-Robot Interaction to Trusting Relationships” 

The quality of relationships between robots and humans depends on trust. The 

examination is carried out on children. (c.f. Di Dio et al., 2020) This article cements the 

fact, that trust or acceptance are inevitable basics for working with robots and therefore 

is significant for this thesis. 
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6. “Artificial Intelligence: The Importance of Trust & Distrust” 

The trust of artificial intelligence is the preparation for its further development. People 

already encounter it in many areas of everyday life and thus also have to get to know 

and accept new areas. However, the lead-in should take place in small steps. (c.f. 

Feldman, 2018) 

7. “Artificial Intelligence in the Health Care Space: How We Can Trust What We 

Cannot Know” 

The principle of trust in artificial intelligence is based on the existing health care 

system. Patients do not fully understand their previous treatment and thus put their trust 

in medicine. For this reason, the health care system can be the foundation of 

incorporating artificial intelligence into society. Innovations must not be stopped. (c.f. 

Feldman et al., 2019) 

8. “The Present and Future of Robotic Technology in Rehabilitation” 

An advantage of robots in rehabilitation is that data can be collected more easily and 

thus an objective evaluation is possible. At the same time, the patient can practice the 

measures in a home environment, thus allowing the therapist to treat a larger number of 

patients. (c.f. Laut, Porfiri, & Raghavan, 2016) 

9. “The Role of Trust in Human-Robot Interaction” 

This work examines a compilation of existing studies and fathoms the relation between 

factors like transparency, knowledge of faults, behaviour and dependent trust towards 

automation. Moreover it gives an insight into the importance of the patients own social 

conditions, his character and believes when interacting with both humans and robots.  

10. “A mass-produced sociable humanoid robot: pepper: the first machine of its 

kind” 

The robot "Pepper"; is one of the assisting humanoid robots used in the health sector. 

Which characteristics such a device has and what possibilities are, will be explained 

here. Above all, the robot-human interaction is in the foreground, since robots are 

becoming more and more personal and social. (c.f. Pandey & Gelin, 2018) 

11.  „Pflege und Technik. Stand der Diskussion und zentrale ethische Fragen“ 

To what extent does ethics play a role in modern assistance systems? Itis questionable 

how the relationship between security, surveillance, control and incapacitation will 
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behave. On the other hand, opportunities for participation and creative potential can be 

improved. (c.f. Remmers, 2019) 

12.  “The Relationship Between Trust and Use Choice in Human-Robot Interaction” 

To determine the influence of trust on the choice of use between robot and human, a 

trust evaluation experiment was conducted. The user human and the user robot were 

assigned certain tasks. Robots were often chosen for dangerous tasks. (c.f. Sanders, 

Kaplan, Koch, Schwartz, & Hancock, 2019) 

13.  “Human-Robot Interaction: Status and Challenges” 

For the sake of ensuring trust, traceability and data protection need to be revised. Users 

must have their data processed transparently, completely and securely. (c.f. Sheridan, 

2016) 

14.  “Pilot Study For Examining Human-Robot Trust In Healthcare Interventions 

Involving Sensitive Personal Information” 

In a pilot study, it was shown that humans also trust a faulty robot. Thus, humans have a 

higher tolerance limit when dealing with robots. The trust does not only have a positive 

effect on the handling of a robot but also on the therapy in general. (c.f. J. Xu & 

Howard, 2017) 

15.  “See You See Me: the Role of Eye Contact in Multimodal Human-Robot 

Interaction” 

Since eye contact is essential for interpersonal interaction, it would probably also play a 

major role in robot-human interactions. In one experiment it was found that a variety of 

facial expressions on the part of the robot lead to more retrospective and eye contact of 

the human. Thus, eye contact plays an important role in the relationship between robot 

and human. (c.f. T. L. Xu, Zhang, & Yu, 2016) 

 

In summary, it can be stated that several studies have already dealt with the topic of 

acceptance or general robot-human interaction. All studies have one point in common. 

Trust is the prerequisite for the next step, but it also has many dependent factors. These 

can be factors that affect the robot itself, affect the patient or depend on outsiders. 

 

To produce a trust the robot must fulfil pre-even rough set tongues for work with 

people. He should be slightly servable for patients, so that during a therapy no technical 
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difficulties appear and disturb thus the therapy expiry(c.f. Beckerle et al., 2017). 

Because a large part of the patients of the rehabilitation is the older generation, knows 

itself this point than especially importantly on to make a trust generally possible. This is 

also valid for the behavior of the robot which should foresee for all actors so that the 

robot should never take over the control of the therapy. The patient is animated to 

improve his abilities. Thus, he stands in the focus of the treatment and not his 

technological therapist. If these factors were not given it is to be built up for the patient 

more difficultly an acceptance. 

Xu et.al. (T. L. Xu et al., 2016) examine the role of the eye-contact in a robot person's 

interaction. The more eye-contact takes place in a respect, the more the social 

connection and therefore the trust increases. The job of the robot or the job of his 

programmers is to develop a sensory, motor ability.  

Expectations of patients compared with robot plays itself above all in the appearance 

again. The more humanely a robot looks, the expectations of him are the higher.(c.f. 

Bendel, 2018, p. 236). In general, is to be said that they are very individual 

expectations. Every patient has other norm images of and worth images. 

Another point is that patients make her trust dependent on her information of the 

supplier. The trust can be endangered if the increase of the efficiency (by reduction of 

the time and resources stands for the patient) in contrast to the effectiveness of the 

treatment in the foreground(c.f. Feldman et al., 2019). If this information to a patient is 

known, he becomes distrustful, for example, towards of his doctor. 

 

Outsiders can have a very big influence on patients. This is also valid to the trust in new 

robot systems. If become artificial-intelligence systems of the society and the politics 

accepted or agreed, this behaviour on single citizens can be transferred.(c.f. Feldman, 

2018; Feldman et al., 2019) If new technologies were rejected strictly by politics, with 

appropriate arguments, citizens would become unsafe and decide rather against 

treatment with the robot. People trust with uncertainty those which have strong 

arguments for or against a subject. 

Bröhl (c.f. Bröhl et al., 2019) describes that anchor variables can be specified for a 

person in relation to the acceptance. Thus, for example, enterprise guidance exerts a 

strong influence on the employees. This can be transferred on management to nursing 



 

 22 

forces, but also on nursing forces to patients. It means that outsiders can unambiguously 

influence the patient in his relation to the acceptance of his therapy achievement. 

 

 
5 . D i s c u s s i o n  

 

5.1. Factors for acceptance of robots 

The following factors gathered from the results of the literature search. The factors 

stand very relevant everybody for themselves and themselves in themselves. However, 

nevertheless, it is of great importance that they work with each other to reach a high 

acceptance level. The indicators work with each other and influence are mutual.  

 

Appearance  

In general, is to be said that the appearance of a robot with his abilities must agree. The 

humanoider a robot looks, the more human abilities are expected from him. (c.f. Bendel, 

2018, p. 236)  

Accordingly, it is an advantage if the appearance is rather less Android to produce a 

trust base between person and robot by the human appearance. Around a humanity is to 

be reached not only the static behaviour relevant, but the behaviour in an interaction. A 

human appearance originates from many small nuances which is not aware to the 

patient probably. Thus, for example, the ocular contact plays a crucial role .(c.f. T. L. 

Xu et al., 2016) A stiff ocular picture or lasting focusing of the patient, turns out rather 

unfeeling.  

If a robot on the person has an effect by blinking, look away, look again, many eye 

contacts arise. These promote a social respect and therefore the trust and the acceptance 

compared with a robot. Studies have proved that above all older people Rather accepted 

a robot with a quiet kind, gentle voice and serious appearance.(c.f. Bendel, 2018) With 

their facial expressions and gestures (to illustrate the calm way), the robots are able to 

testify to the patient's willingness to help and need for protection.  

This in turn awakens empathy in the patient and promotes confidence in a technological 

therapist. Thus, it can be said that appearance plays a decisive role in terms of 

acceptance 
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Operability  

When looking at usability, it becomes clear that it also plays a crucial role in the 

relationship between humans and robots. Beckerle et.al. (c.f. Beckerle et al., 2017) ) 

describes the usability as a glove. The user puts it on and the work starts. Transferred to 

the robot, it says: It is started and the therapy begins. There should be no tedious 

controls. Furthermore, the behavior of the robot must be predictable. The patient must 

be given the opportunity to determine his behaviour. In a study (c.f. Lewis, Sycara, & 

Walker, 2018) will describe that it gives the patient the opportunity to let the robot 

decide for himself or that he decides for the robot. This possibility presupposes the self-

confidence of the human being to act and decide for others. If the patient can take 

control, his confidence in himself grows, that he can master the therapy not only 

because of the robot. It's because he has the ability to show himself. When the patient 

realizes that he can handle the technology, he accepts it. Especially in rehabilitation, it is 

important that patients work on their skills and self-confidence to possess the skills. 

 

Ethics 

The question of ethics in the field of therapy robots is very controversial. Nursing 

relationships such as physical proximity, differentiated perception and therapeutic 

contact play a major role. (c.f. Remmers, 2019) The therapist's touch is missing in a 

therapy with a robot. This can have a negative impact on confidence. The robot must be 

able to offer the patient mental stabilization. Through conventional therapy, this is done 

through the encouragement of therapists. It is now the task of developers to give the 

robot the ability to support. The patient should not lose his well-being and self-

determination through the aforementioned actions. Through self-reflective and 

optimising actions, the patient can build confidence in himself and the robot. 

 

Personal norms and values  

The basis for the probability of assessing a robot's humanity is that it has the ability to 

perceive, reflect and respond appropriately to the values and norms of its patient. Man 
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tends to personalize his environment. Norms and values are considered as important 

elements of humanity and are therefore relevant for establishing relationships between 

two actors. In this case, patient and robot. When the ability of the robot is given, the 

relationship develops into the positive and the acceptance towards it grows. There is the 

possibility that the implementation of one's own norms and values in the robot will also 

contribute positively to social interaction. This could be the case if the standards are 

consistent, but also if they are correlated. Particularly in the case of agreement, there 

would be sympathy and thus a tendency towards acceptance. 

 

Experience  

It is generally accepted that experience with technologies is a basis for relationships. 

Dealing with familiar players fosters trust. This can be one-sided, as the patient already 

has experience with (different) machines, technologies and robots. In this way, it is easy 

and quicker for the patient to build a relationship and a basis of trust. But the experience 

of robots also plays a role. If the patient has already collected experiences with people, 

it is probably easier for him to react to certain actions of the patient. The experiences of 

both create a „habit"; with a certain expectation of patients. This is also reflected in 

confidence. The patient will trust the robot less or more, depending on positive or 

negative experiences. 

 

 

Society/ External factors  

The principle of trust and acceptance of therapies with robots is based on the health 

system(c.f. Feldman et al., 2019). Patients must trust their care providers to receive 

appropriate treatment and follow-up care. They trust the doctors'; knowledge. 

Accordingly, it is important that these also give patients encouragement in relation to 

robot-assisted therapies. Transparency is a very important point. Transparency 

regarding a clear definition of the capabilities and errors of a robot. All properties must 

be stated openly that the patient can convince himself freely of him. There must be no 

outside influence (promise or rejection). This means not only influencing doctors, but 

also relatives and society. Especially the point of society proves to be very difficult, 
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because it puts some pressure on the emergence of individual opinion. The development 

of confidence can be positively and negatively influenced. 

If robotic systems are recognized as positive in society, people are steered in the right 

direction and thus also show a positive image of new technologies. Trust has a major 

role to play within this opinion-forming process. It serves to trust other opinions, to trust 

one's own opinion and to accept oneself as a human being.  

In summary, it can be said that the factors of appearance, usability, ethics, personal 

values and norms, experience and society are key elements in the trust base between 

humans and robots. All factors interact and influence each other. 
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5.2. fear of working with robots 

There is insufficient research into patient concerns and non-professional benefits. In 

order to create a sufficiently clear picture, criticism must also be taken into account. 

Fears about humanoid robots are greater than with other forms of robots used in the 

health sector. A major problem is that of reliability and safety(c.f. Bendel, 2018, p. 239) 

Questions such as: Can a robot replace my therapist? Is everything safe to deal with 

him?  

It is questionable who takes responsibility for an incorrect treatment or wrong drug 

dose. The patient must feel comfortable interacting with the robot. He is not aware in 

advance of the effects it has on him. He is unsure what the therapy will feel like and 

how this experience will change him. It could be that previous opinions and ideologies 

are being changed. All these uncertainties can be seen as fears. The transparency 

mentioned in the previous section is also evident here. If the negative behavior of other 

robot systems is exposed and the “own"; is not, a mistrust builds up. For what reasons 

are the skills not shown? Uncertainty is becoming apparent. 

 

The fears can be transferred not only to the patient, but also to the nursing staff. For 

them, the robot is an incision into their nursing activity. There are fears about the 

depersonalization of care. Will the robot prove to be a competitor or an extension of 

everyday care? Does the nursing staff have to change their way of working, perhaps in a 

negative way? All uncertainties that cannot be answered 100% in advance and take 

place on an individual level. 
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5.3. consideration of an acceptance model 

The technology acceptance model was developed by Davis. According to the TAM, 

confidence depends on the actual benefit of hiring acceptance. External stimuli are the 

first step towards behavioural acceptance. These are built up by cognitive reaction and 

attitude acceptance, so that a corresponding acceptance is filtered out in the end.(c.f. 

Schäfer & Keppler, 2013) 

These attitudes depend on many factors that have evolved within the model over the 

years. Core elements (cognitive response) are perceived benefit (perceived usefulness) 

and perceived ease of use. Other factors include, for example, voluntariness, quality of 

results, image, importance for work, ease of use.(c.f. Ammenwerth, 2019) 

This makes it clear that the model is applicable to the previous results. The acceptance 

is based on the attitude to the respective technology, thereby personal norms and values 

become clear. In the cognitive reaction step, further features such as the operability and 

influence from the outside are now revealed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3 - Technology Acceptance Model 3 (TAM3) 
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6 . C o n c l u s i o n  

In summary, the following results can be listed. As previous studies have shown, the 

prerequisite of trust/acceptance is unbridgeable. This acceptance can be influenced by 

various factors. These are appearance, usability, personal norms and values, ethics, 

experience and external factors.  

All factors are already mentioned and investigated in the available literature. But, for 

example, personal values and norms as well as experiences are not sufficiently 

illuminated. It is important to all that they play an essential role in promoting the 

acceptance of robots, but they are becoming more focused. If all factors are applied 

patient-oriented, an increase in acceptance is to be expected. However, this is the task of 

developers and researchers. 

 

But the robot alone is not enough to achieve optimisation. The patient himself and 

society have an equally great influence on what is happening. In general, it can be said 

that in this new field of technology, many questions remain open and research is only at 

the beginning of its investigation.  

 

In retrospective personal examination it became clear that the preliminary 

considerations could not be greatly expanded. They were deepened only from a 

thematic point of view 
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