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Abstract
The system of higher medical education of the USA is characterized by the significant advance in the sphere of new technolo-

gies usage. The first computerized training programs for medical students were introduced in this country. Nowadays, new technolo-
gies including “virtual patients” (VP) are commonly used in undergraduate formal or hidden curriculum of US medical schools with 
the aim of professional and communicative training of future physicians. Thus, such valuable experience of the US medical education 
institutions may be useful for the development of higher medical education in other countries.

The paper presents the historical overview and describes the evolution of computerized programs, ICTs and virtual patients 
in the system of higher medical education of the USA; researches the ways of virtual patients’ implementation in the structure of 
communicative and professional training in US medical schools and colleges; defines the notion of “virtual patient”; describes the 
types of VP and the methodology of their usage depending on the academic purpose; discusses the advantages, as well as the prob-
lems of VP usage in the curriculum and their possible solutions. 
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1. Introduction
The system of US higher medical education is characterized by significant advance in 

the sphere of new technologies usage for professional communicative training in particular. 
Modern technologies comprising the tools of information-communicative technologies (ICT) 
are used as the components of formal, non-formal and informal learning in the process of 
professional communicative training of US medical students. The most common ICT tools 
of professional communicative training include computer technologies, virtual patients (VP), 
virtual learning environments, electronic mobile devices, electronic social media (ESM) and 
other digital technologies and smart accessories that are the elements of formal and informal 
curriculums at higher medical education institutions (HMEI). Moreover, the listed technolo-
gies represent e-learning which is introduced at medical schools and colleges of the USA in 
the periods of pre-clinical and clinical training oriented on the development of professional 
and communicative skills. 

2. Theoretical background
The proceedings of International and World conferences on the problems of professional 

communication and the use of new technologies and virtual patients, in particular, for this type 
of activity as well as the current scientific papers in the field of higher medical education and 
learning materials for medical educators form the theoretical basis of the research. The up-to-date 
data concerning the use of virtual patients (VPs) in training of future physicians for professional 
communication were retrieved from the official web-sites of acting US universities (NYU School 
of Medicine 2016; Ohio State University. College of Medicine, 2016; University of Illinois College 
of Medicine, 2016; Yele School of Medicine, 2016).

The analysis of the sources on the theme of the research proves the significant interest of 
Ukrainian and foreign scientists in the problem of computerized learning implementation and de-
velopment [1]; the use of ICTs in the learning process [2, 3]; methodical and pedagogical aspects 
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of future physicians’ professional training and the use of new technologies for this kind of activity 
[4–8]; the use of VPs for communicative [9–11] and professional training [12–20].

The methodology of comparative pedagogy has been used in the process of the study. The 
systemic approach in combination with a factological one has been applied. The principles of con-
tinuity, connections, logics, objectiveness, integrity and informational comparison have been fol-
lowed in the research. 

3. Aim and tasks of the research
The aim of the paper is to study the ways of using virtual patients in professional commu-

nicative training of medical students at the universities of the USA. The following list of tasks was 
stated to attain this aim: 

1) revealing the background of the computerized learning  development and the evolution of 
information and communication technologies usage in the US medical education;  

2) characterization of the notion and types of VPs; 
3) determination of the ways and methods of the VPs use in the learning process at higher 

medical educational institutions including the training of future physicians for professional com-
municative and professional activity; 

4) studying the obstacles and problems in the process of VP implementation as the compo-
nents of curriculums; 

5) assessing the current state of new technologies implementation at medical schools and 
colleges of the USA. 

4. Results and discussion
The first attempts of computer-assisted learning in the medical field were realized at the end 

of 1960s in the USA by three main institutions, namely: University of Ohio [24], Massachusetts 
General Hospital and University of Illinois [3, 21–24]. 

The scientists who worked in the direction of computerization of the learning process at 
HMEI, followed an idea of educational modernization and creation of additional means of future 
physicians’ professional training. The first attempts of researchers were aimed to create a computer 
program oriented on the development of interpersonal interaction skills of medical students, their 
communication with patients during the medical encounter. Such programs were created to imitate 
real patients and medical encounters and are known as “virtual patients” (VP) [23]. Before the 
emergence of the term “VP” the notion “computer model of clinical encounter” was used to char-
acterize this program.

The term VP appeared in 1971 to determine the “interactive systems of modeling the clin-
ical processes used in medical education” [25]. Before emergence of information technologies the 
paper case-technologies were used with this aim. Today, the VP conception combines scientific 
basis, modern computer technologies and innovative technologies of game-based learning. The 
learning process with the use of VP is based on the role interaction, according to which student 
can act as the doctor, observe the results of the diagnostic and treatment decisions and also bear 
responsibility for the results of performed actions. The reality of professional situation creates the 
special emotional atmosphere that optimizes the mastering of learning material and improves the 
quality of learning [17, 25]. 

According to the definition of American Association of Medical Colleges, VP is “a specific 
type of computer program that simulates real medical situations and gives a possibility to imitate 
the doctor in anamnesis collection, patient examination, diagnosis statement and treatment ar-
rangement” [26]. The main components of VP include interactivity of the learning process and 
visual presentation of diseases and conditions. There are three forms of VP, namely: 

1) situational tasks available on-line or on the disc;
2) virtual reality imitating the effect of real presence; 
3) automated mannequin-robot constituted and sized as the real human.  In professional 

communities the term “mannequin” is used for this type of VP. 
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The most systems provide the linear interaction of students using the dialogues and feed-
back optimally approximated to life situations. In other words, VP is a computerized model of a 
patient which consists of: 

1) received parameters;
2) simulation;
3) output result. 
The received parameters include special possibilities of computer interaction between 

a student and a system by such tools as a mouse, keyboard or sensors on mannequins. Having 
received the input data, VP processor generates the response. Simulation is a program that 
functions on the base of certain physiological, pharmacological or communicative model. The 
output result is reflected by any visual, auricular or mechanical result of simulation and can 
have the form of oral response, face expression, gesture or information about the change of 
blood pressure, palpitation. The accuracy and reality of interaction depend on the quality of 
the equipment [4, 8, 11, 27].

Nowadays the most spread VP form is the one based on the linear-interactive activity using 
Internet. Thus, VP acts as a means of Web-supplemented learning, component of ICT infrastruc-
ture – cyberspace of higher medical education, formed by computer programs, servers, electronic 
social media, telemedical technologies, virtual worlds and learning environments. 

VP have been used since 1960. Laboratory of computer sciences of General Massachusetts 
Hospital attempted to create computer programs modeling clinical cases. Such models of medical 
encounter, due to which students had a possibility to state hypotheses, receive and interpret infor-
mation from patient and also practice the skills of diagnosis statement and treatment planning were 
particularly spread [27]. The examples of such systems are: CASE, CATS, GENESIS, INDEX, 
MATRIX, Mac Path, PLATO, Sim One, TES and other [23]. 

In 1965 the CASE (Computer-Aided Simulation of the Clinical Encounter) technolo-
gy – imitation of medical encounter using the computer was introduced in Illinois university. 
Having seen the brief review of patient, reflected on terminal, student interacted with the pro-
gram, using natural commands printed in the computer. The program provided logical answers 
for most requests. Such interaction was rather realistic and interesting, so students accepted it 
with enthusiasm [22]. 

The Programmed Logic for Automated Teaching Operations (PLATO), the system created 
at Illinois university, was the best one among the systems of that time, developed especially to 
support computer-oriented medical education.  The experience of the institution and PLATO which 
used the authorized language TUTOR, formed the background for computer-oriented curriculum. 
The activities of the system included the compulsory and additional learning materials, exercises, 
based on CASЕ program, social consulting, differential diagnostics, communication with incurable 
patients, together with traditional clinical situations [23].

Despite the fact that virtual patients were created nearly forty years ago, they have not been 
widespread in the US educational paradigm until recently. According to the studies carried out in 
2007 only 24 % of American schools used VP in the learning process. However, due to their role as 
the safe learning tools that can be used during the long time and model different severe and com-
plicated clinical cases, the ground for introduction of virtual patients as the obligatory components 
of HMEI curriculums was formed [15, 18].

The decrease of the number of hours for clinical training in curriculums, caused by the 
social biases concerned with the participation of real patients in the study, increase of require-
ments referring to the documentation of such medical procedures, could result in worsening 
of students’ clinical skills. The solution of this situation was found after the technological 
progress of 1970s. The development of multimedia technologies took place in this time and a 
VP was created [17, 20]. 

The advantages of using VPs in medical education do not need verification for a long 
time. In addition to the improvement of active involvement in the learning activity they are 
also proved to enhance the level of knowledge, critical clinical thinking, and skills of decision 
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making. But their use in the formal study of medical ethics, law and professionalism is still 
a prospective direction. The experiments using electronic VP prove their effectiveness in the 
training of ethical behavior and making ethical decisions [19]. VPs are appreciated by the 
students who consider the learning of professional issues as the necessary element of learning 
process at HMEI [10]. VP cannot be a single instrument of medical students training, but their 
possibilities are maximally used for the development of all types of interaction with patients. 
The comparative studies of the readiness of medical students to professional communication 
confirm significantly higher rates in students who underwent the formal communicative train-
ing at the Centers of Simulation of HMEI [28]. This type of learning includes both the technol-
ogies of e-learning and m-learning.  

In most medical HMEI of the USA the standard patients (SP) are used for communica-
tive training, but their use is characterized with the high cost and significant time outlays. In 
this context virtual patients have the list of advantages compared with SP and can be used as 
the main tools for professional communication training. The paper of Stevens describes one 
scenario of medical students training in medical history taking using VPs. The process of 
research included the examination and consultation of a VP whose image of the real size was 
projected on the wall of the room. The technical tools were comprised by two personal com-
puters connected to the internet, projector, a tablet, two web-cameras (tracing the movement 
of medical student) and a microphone. Before the “encounter” the future physician learned 
the patient’s data with the help of a tablet computer. VP included the programmed options of 
voiced answers and gestures as the responses to the students’ requests developed on the basis 
of the videos of real medical encounters. As the result of the study the effectiveness of repeated 
safe controlled VP use for professional activity realized by communicative interaction with 
patients was proved [11].

The main problem of the assessment of doctor’s professional skills, including the communi-
cative abilities during the encounter is a standardization of these skills and the procedures as well 
as the means of their assessment. The Liaison Committee on Medical Education of the USA [29] 
introduced VP for the assessment of clinical experience that nowadays is rather spread method of 
medical training and assessment. However, such patients do not give a possibility for the physical 
presentation of the symptoms and diseases. At the same time the interaction with SP can be influ-
enced by such factors as memory, fatigue, bias that can influence objectivity. The use and imple-
mentation of VPs into the learning process is realized using the comparison of its effectiveness, 
advantages or, on the contrary, disadvantages with SP. 

VPs, available in the special Centers or on-line, can repeatedly demonstrate the clinical 
images, providing the possibility for students to revise and practice their skills, to compare their 
progress with each other. The special sound and visual possibilities of VPs demonstrate the mur-
mur, derivations in respiration, etc. Other advantages of VPs are the interactivity of the learn-
ing process, active interaction of a student, based on cyclic process that includes real physical 
actions, observations, decisions, planning. VP provides the recognition of acquired theoretical 
knowledge in the real situation. Thus, there has been a necessity to elaborate different VPs able 
to model clinical cases, providing the realization of self-study, motivation of students and effec-
tiveness of the learning process. 

VP can be used in different pedagogical forms as supportive and complementary tools in the 
learning process, practicing of everyday communication with patients and solving the real prob-
lems linked to diagnosis statement [14]. They play an important role in higher medical education 
[30]. Moreover, VP are most effective as the instruments of communicative skills development [12]. 
The study proves that a well-designed VP model provides proper emotionality of medical students, 
signs of empathy, improves the quality of real interaction with patients [16]. 

VPs are most effective when used in combination with SP. It is worth noticing, that 
creating VP models oriented on the development of communicative interaction skills is one of 
technologically simplest procedures, but it is dependent on the author’s idea and standard sce-
nario that complicates the communicative process. However, despite the solitary disadvantag-
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es, VPs proved their effectiveness as the components of communicative and clinical training of 
future doctors. Compared to the students trained without the use of VP, students who studied with 
the help of VP means demonstrated much better results [15]. It served a stimulus for the research of 
the ways of VP implementation in the curriculums. 

As it was noted above, VP proved their effectiveness as the instruments of professional com-
municative training. One of the studies carried out in 2001 proves it. The scientists created two 
different VP models for the same clinical situation, but one of them was based on the narrative 
approach with an accent on communicative interaction and the other one – on the model, oriented 
on the solution of situational problem. The significant difference between the output results of 
experimental groups was not revealed, but the students who experienced the narrative model, 
demonstrated better communicative skills. They used open questions, proper language tools, 
vocabulary and intonation. Thus, it has been recommended to use the narrative approach in the 
process of VP development [12].

The most significant difficulties in the process of VP implementation are the high cost 
and time consumption. The development of one model can cost thousands of dollars and requires 
nearly one year [13]. One of the solutions is the development of unified models and the common 
use of VPs. With this aim the series of organizations that work for VP creation were formed. The 
example of such projects is “e-ViP” [31] (electronic VP) that contains 320 models of the differ-
ent clinical situations accessible for everyone without authorization. The project, financed by 
European Commission provides the research and implementation of VP to improve the learning 
process at HMEI [32–33] and develop communicative and clinical skills. Such projects created 
in the USA include vpSim [34] and physioSim. 

VpSim is a commercial project with closed access in contrast to physioSim. PhysioSim 
gives the free access to information on the news, usage methods, research and VP models. The 
platform “i-Human Patients” [35] contains the rubric “Lessons” that includes 320 options of 
different medical encounters and different medical specialties: surgery, pediatrics, general med-
icine, gynecology, etc. The titles of lessons reflect the thematic sections and contain theoretical 
information on the spectrum of problems, connected with the topic of the lesson, recommended 
for study before the direct interaction with VP named “i-Human”. The team of scientists de-
signed a real verbal and non-verbal communication that is realized at stepped virtual procedure 
of medical encounter, including: 

1) collection of anamnesis;
2) physical examination;
3) establishing of differential diagnosis that means determination of probable diagnosis, nar-

rowing of the spectrum of possible options or at least exclusion of the life-threatening conditions;
4) prescription of diagnostic tests;
5) choice of confirming diagnostics method; 
6) prescription of the treatment plan. 
During this procedure students make decisions concerning the number and the content of 

questions of medical history, choice of the body parts for examination, options of possible diagno-
ses, types of necessary tests, interpretation of the results of the tests and decisions about the neces-
sity of additional tests, establishing final diagnosis and planning of further actions [33]. 

A large number of projects, created for VP elaboration triggered the initiation of a consor-
tium MedBiquitous that works for the creation of methodical recommendations on the spread and 
common use of VP that are available for free. However, VP is not a real human; it is a computer 
program guided by an artificial intellect and its reality, reliability and probability depend on the de-
sign and physical possibilities. As far as VP technologies are rather new, there are not many papers 
about the standards of their introduction into curriculums [13].

The automated interaction with VP gives a possibility to trace student’s actions towards 
diagnosis statement. There are VP models in which interaction is realized orally using student’s 
questions, VP’s answers and computer-mediated interaction with the help of input of the data into 
the system using keyboard, choice of options, transfer of references, choice of actions from the list. 
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The laboratory studies of Sendan prove the effectiveness of both models, but emphasize the fact 
that the first option provides the optimal approximation of virtual medical consultations, commu-
nicative contact and physical examination to the real situations. The scientists created a VP model 
that functions according to the first sample, providing a possibility of complete reflection of stu-
dent’s actions and a reliable assessment of these actions, respectively. The paper of the scientists 
also confirms that the activities in small groups of three persons are characterized by better results 
than individual activities. Thus, it proves the effectiveness of using VPs in the learning process at 
HMEI. The use of VP influences the process of future physicians’ training improving the develop-
ment of clinical and communicative skills. 

The basic communicative strategies that characterize effective physician-patient com-
munication are: listening, analysis and synthesis (reveling the problem), prognosis of actions, 
specification, metaphorization (replacement of complicated terms with the simpler ones, un-
derstandable for patients), tutorship, resuming [9]. The listed communicative strategies re-
quire developed communicative skills, acquired by medical students during the role games and 
learning activities with VPs. 

The project, aimed at creation of VP library, was started at the medical school of Harvard. 
The project called «Virtual Patient Project» provided creation of VP that gave a possibility for: 

1) preliminary assessment of patient’s condition according to his/her presentation of the 
problem;

2) prescription of tests, necessary for diagnosis statement;
3) observation of the result;
4) regulation of thecontext-depending feedback. 
The teachers who participated in this project received special conditions for the work at 

home and set number of hours in the individual teacher’s plan [20].
Understanding of the importance of using VP for the purpose of communicative training 

of US future physicians is proved by a number of organizations, portals and institutions, created 
with the aim of improvement in this direction. One of examples is American Academy on Com-
munication in Healthcare that has been investigating and teaching the aspects of interpersonal 
communication between medical students and doctors for more than thirty years. The application 
“DocCom”, including 42 learning modules available on-line with the help of technical possibilities 
of telemedicine systems for video-conferences “WebOSCE” and electronic application “WebEn-
counter”, designed for the practice and assessment of the distant medical consultations using the 
real SP are accessible on the web-portal of Academy. 

The opposite side of new technologies usage in education should also be added.The appear-
ance of new technologies and the development of e-learning influence and change the teaching 
paradigm, methodology of practical and seminar activities and lectures. As it was proved above, 
this process faces a lot of challenges in the context of HME.  

5. Conclusions
Thus, the carried out research has revealed the following: 
1. Computer technologies in medical education were firstly used in the USA. In this country 

a lot of computer learning programs and systems were designed and introduced in the learning pro-
cess that was mainly used for facilitation, improvement and optimization of existent pedagogical 
means and methods. 

2. Computer programs for the imitation of real patients and medical encounters are called 
virtual patients. There are three types of VP, namely: 

1) situation problems; 
2) virtual reality with imitation of the presence effect; 
3) mannequins. The most spread form of interaction with VP is the linear-interactive con-

nection in virtual environment using the input and output parameters as well as possibilities of 
artificial intellect. 

3. VPs are used to support and supplement the process of everyday communicative interac-
tion with patients and solutions of clinical problems, connected with diagnosis statement. 
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4. There are a lot of challenges linked to organizational, learning-methodical and financial 
aspects of higher medical education on the way to VP implementation in formal communicative 
curriculums. 

5. Despite the difficulties, the system of medical education in the USA is characterized 
by the significant advance in the field of ICTs, artificial intellect and virtual technologies, in 
particular VP, usage for the purpose of professional and communicative training of the future 
physicians. 

The future direction of the research is the study of the state of the new technologies use in 
professional communicative training of medical students at higher medical education institutions 
of Ukraine. 
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