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Abstract Medical Virtual Patient Simulator (MedVPS) is a cutting-edge eLearn-
ing innovation for medical and other health professionals. It consists of a frame-
work that supports various patient cases, tailored by interdisciplinary medical 
teams. Each virtual patient case follows the critical path to be followed for a spe-
cific patient in a hospital. MedVPS takes the student on a journey that enables the 
student to interview, examine, conduct physical, systematic and ultimately reach a 
diagnosis based on the path that is chosen. After the interactions, the student must 
decide whether each response is normal or abnormal and use the virtual findings 
to identify multiple probable diagnoses or reexamine the virtual patient with the 
goal to narrow down to the correct disease and then provide treatment. We present 
the architecture and functionality of the MedVPS platform and include a pilot 
study with medical students. 
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1 Introduction * 

Simulations provide a practical approach to acquiring and maintaining task-
oriented and behavioral skills across the spectrum of medical specialties. Simula-
tions offer clinicians a safe and credible means to acquire skills and practice  
managing manage clinical scenarios.  
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A recent study estimates the premature deaths associated with preventable harm 
to patients was estimated at more than 400,000 per year [1]. This may be due to a 
lack of professional competence defined as,  “the habitual and judicious use of 
communication, knowledge, technical skills, clinical reasoning, emotions, values, 
and reflection in daily practice for the benefit of the individual and community 
being served” [2]. The causes for preventable errors include performing the wrong 
actions, improperly performing right actions, or not performing an action based on 
medical evidence. Diagnostic errors can also result in wrong or delayed treatment. 
Simulations offer learning of uncommon cases, and multiple disease symptoms of 
various diseases including accurate visual and auditory inputs. Simulations can be 
used for learning technical procedures, clinical skills or skills required in emer-
gency care. The clinical realism of a simulation and the feedback provided within 
a simulation [3] helps improve learning and performance [4]. 

Simulations have many advantages such as improved learning [5,6,7] in student 
learning due to making medical errors without harming a patient [8] and learning 
in a realistic context [9,10]. While rich simulation technologies have been devel-
oped in India for other domains in Engineering, Biotechnology [11] and for high 
school sciences [12], a complete simulation based learning and assessment plat-
form for medical simulations has been lacking.  

At present virtual patient cases offer reasonable learning about the procedures 
and the types of tests to perform but do not have accurate images, simulations and 
audio for accurate learning of patient symptoms and conditions. Other individual 
simulations and animations of various functions provide limited learning about the 
particular organ or exam. 

Our Medical Virtual Patient Simulator (MedVPS) integrates real life images, 
audio, animations and simulations of the entire learning process into a virtual  
patient case to provide an end-to-end learning and assessment tool for medical 
students.  

2 The MedVPS Platform 

MedVPS consists of case based simulations that integrate medically accurate si-
mulations, 2D and 3D animations, videos and assessments into virtual patient 
cases. It allows features such as the deliberate practice and feedback for skills 
development, exposure to difficult to visualize procedures, protocols and case 
studies using interactive virtual patient cases.  

A typical MedVPS case consists of seven modules (Fig. 1), History Taking, 
Physical Examination, Systemic Examination, Investigation, Diagnosis, Treatment 
and Evaluation. Each module is further categorized as detailed examination pro-
cedures. Students need to select only the relevant questions or procedures that they 
believe are relevant to the virtual patient. MedVPS logs all student actions along 
with the time taken and mark it as relevant /irrelevant for the diagnosis of the  
virtual patient.  
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4 Pilot Study and Findings 

The pilot study on MedVPS was conducted with 15 participants who were third 
year MBBS students from the Government Medical College at Trivandrum. 

The workshop was designed to incorporate beginners to advanced users of 
computer technology.  MedVPS being user friendly could be used easily and 
effortlessly. The whole program was catered to hold the interest of the partici-
pants, by evoking their curiosity, and making them aware of the different poten-
tials and possibilities of the MedVPS project. The workshop was for two hours 
and had three sessions.  

 

Fig. 7 A Few Responses from the Online Feedback 
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The first session consisted of a brief fifteen minutes introduction to the medical 
simulation project and on what the workshop intended to achieve.  This was fol-
lowed by a fifteen minutes demo of five activities taken from more than the sixty 
activities developed for the project.  

The second session was a sixty minutes hands-on one where the participants 
used the MedVPS system to diagnose virtual patients. The MedVPS cases used in 
the study were in the Respiratory and the Cardiology domains. 

The final session was a thirty minutes one where the participants discussed 
their thoughts and gave their feedback orally and filled in an online survey. 

5 Conclusions 

Unlike other medical simulations, MedVPS uniquely integrates case based virtual 
patients with realistic images and medically accurate simulations to provide a 
learning experience for the student. Our challenges included getting real reference 
images and videos for patient medical conditions. These were partially overcome 
by re-creating images using Scalable Vector Graphics (SVG) with guidance and 
approval by medical experts.  

We focused on learning, authenticity and assessment in developing MedVPS. 
Students said it was a game like environment, where they got authentic informa-
tion that they rarely see in real patients. In the differential diagnosis module,  
students were able to learn from their errors and go back to previous modules and 
re-examine the patients to arrive at the proper diagnosis.  
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