
Ⅰ．Introduction

 Recent years have seen astounding progress in 
information technology including electronic medical 

records, advanced biological information monitoring 
systems, and complex medical devices. On the other 
hand, particularly in the intensive care setting, we 
are facing the danger of data overload leading to the 
possibility of a higher rate of oversights, errors, and 
omissions［1,2］.
 The role of artificial intelligence （AI） and robots 
in supporting medical personnel is expected to expand 
in the coming years. There are already a number of 
trials evaluating the usefulness of AI［3-6］. However, 
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Abstract

Background: Information technology in the medical field has made swift and dramatic progress 
in recent years. On the other hand, data overload, particularly in the intensive care setting, may pose 
a problem. Artificially intelligent （AI） robots may supply the solution to the increasing technical 
complexity of medical care. However, little research has yet been done to study the affinity of health 
care providers for bedside AI robots in the pediatric intensive care unit （PICU）.

Methods: A bedside AI robot, SotaTM （Viston Co., Ltd.）, was installed in the PICU at Tokyo 
Metropolitan Children’s Medical Center for the AI programming. After the health care providers in 
the PICU observed the operations of the robot, they were asked to respond to a questionnaire assessing 
their reactions to the robot.

Results: Twenty-five health care providers were enrolled. Forty-three % of the respondents stated 
that the robot’s recognition of abnormal data （notified by an alarm） was very useful, 76% thought that 
AI and robots had an important role to play in improving treatment safety, and over 70% thought that 
the further development of this system was desirable.

Conclusion: In this study, we assessed the affinity of health care providers for a bedside AI robot 
in a PICU. Current robotic technology is far from mature, but AI and bedside robots in PICU merit 
serious consideration as future adjuncts to medical care. Properly integrated AI will doubtless improve 
patient outcomes and health care efficiency.
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little research has yet been done to assess the affinity 
of health care providers for bedside AI robots in the 
pediatric intensive care unit （PICU） setting.

Ⅱ．Materials and methods

 A bedside AI robot, SotaTM （Viston Co., Ltd.）, was 
installed in the 20-bed PICU at Tokyo Metropolitan 
Children’s Medical Center （TMCMC） for AI 
programming. Face and voice recognition was used to log 
in. Natural language processing was prepared for limited 
medical scenarios. Voice warning systems were coupled 
with alarms to indicate anomalies in the biological 
information monitored at the bedside. A voice warning 
system was also used to alert physicians of abnormal data 
in the department information systems （Fig. 1）.
 The operation of this AI robot was demonstrated to 
health care providers including pediatric intensivists and 
nurses in PICU, TMCMC. Afterwards, they were asked 
to respond to a questionnaire assessing their response to 
the presence of the robot. The survey also asked about 
the respondents’ views on the viability of the bedside 
robot, its ability to detect anomalous data, and its role in 
improving treatment safety.
 The demonstration using the robot was performed 
without interfering with the actual, active medical 
information systems in the PICU. Any personal 
information of actual patients was fully protected. The 
survey was administered with the informed consent of 
the health care providers. This study was approved by 
the ethics board of the Medical Research Committee of 
TMCMC. Publication of the study was approved by the 
Institutional Review Board of TMCMC.

Ⅲ．Results

 Twenty-five health care providers were enrolled; 
seven were pediatric intensivists and 18 were nurses. 
Twenty-percent of the respondents stated that they 
thought that the current bedside AI robot system was 
feasible while 14% did not think so （Fig. 2）. Nineteen- 
percent of the respondents thought that the robot’s level 
of recognition of abnormal data and its notification 
system were on a par with the currently existing systems 
while 43% thought that they marked an improvement 

（Fig. 3）; 76% believed that robots had a role to play 
in improving treatment safety （Fig. 4）; and more than 
70% thought that the use of AI and robotics in medicine 
would expand in the future.

Fig. 1　SotaTM （Viston Co., Ltd.） bedside AI robot system

Fig. 2　 Results of questionnaire for feasibility of the 
bedside AI robot

Fig. 3　 Results of questionnaire for merits of detecting 
anomalies

Fig. 4　Results of questionnaire for role in treatment safety
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Ⅳ．Discussion

 The amount of data not only on patients’ vital signs 
and nursing observation, but also on laboratory findings 
and settings for ventilators, dialyzers, extracorporeal 
life support apparatuses, and even infusion pumps in the 
ICU is rapidly increasing, and the ICU data bundle is 
now recognized as a major source of big data［7］.
 This data set is now too immense for human beings 
to use effectively in real time, real world settings without 
oversights or errors. New visualization modalities have 
helped to improve monitoring of sick patients in the 
ICU but have failed to eliminate human error due to 
recognition failure.
 AI deep learning and robotics are expected to play 
an ever-expanding role in supporting medical personnel 
in the future. More trials are being conducted to evaluate 
the usefulness of AI and robots. A critical care robot 
system improved the quality of care and financial 
outcomes in one study［3］. AI can also predict the 
onset of severe sepsis using physiomarkers in critically 
ill children［4］. Predictive models created by AI and 
machine learning may lead to earlier detection of 
patients at risk for clinical decompensation and thereby 
improve care for critically ill pediatric cardiac patients

［5］.
 In this study, we demonstrated the affinity of health 
care providers for a bedside AI robot in a PICU. About 
half of the personnel thought that the alerts issued by the 
robot to warn of detected anomalies was more effective 
than the current desktop-based system. Over 70% of 
respondents stated that they expect future expansion 
of the role of AI in risk management and improving 
treatment safety.
 The current AI and robotic technology is obviously 
far from mature, and only 20% of the respondents 
stated that they were satisfied with the quality of the 
technology. Nonetheless, AI and bedside robots for 
the ICU merit further, serious consideration. In the 
meantime, we should also be aware of the capabilities 
as well as limitations of current AI［8］. A properly 
integrated AI system will doubtless improve patient 
outcomes and health care efficiency.
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