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THE PROBLEM
Telemedicine seems like the best, most plausible solution to the ever-growing list of medical difficulties brought about by the COVID-
19 pandemic. Yet, it hasn't. The reasons are complex, multi-faceted, and rely on a combination of factors from the realms of 
diagnostic technology, treatment certainty, patient trust, and human interaction.

During our meetings and data we retrieved from professionals in the medical field and people who have had experience with 
telemedicine, we recognized several imminent problems that are hindering the growth of telemedicine. These aspects include: lack 
of accessibility/functionality, the digital divide, and the lack of patient-physician trust. 

We can summarize these issues in 3 main categories: medical, technical and distribution. The medical aspect is mainly concerned 
with the diagnosis of the patient and the barrier between the human interaction between a medical professional and a patient. The 
technical aspect is mainly concerned with the technological side of telemedicine. The transfer of sensitive medical data and various 
patient’s different levels of knowledge regarding technology is a big factor of the quality of telemedicine and an issue to solve. The 
distribution aspect is concerned with underdeveloped areas requiring the right technology in order to use telemedicine to its best 
potential. More importantly, the 5P’s- patients, physicians, politics, payers, pharmaceuticals- are all part of the distribution process 
that in current telemedicine models lack the resources to fully equip them, resulting in lower levels of quality of the telemedicine 
system in general. [1]

As technology advances and we begin to address these problems in Telemedicine, the field will grow as well as the amount of users. 
As shown in the graph, Telemedicine can only grow from here. 
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BACKGROUND RESEARCH 
Ø Telemedicine is the provision of remote high-quality healthcare, via a two-way communication between the 

patient and the healthcare provider, using electronical devices.
In today’s online world, we’ve found that the benefits of such care are numerous, ranging from the possibility to 
access a wide range of care options, including primary care consultations, psychotherapy, physical therapy, 
follow-ups of patients with chronic diseases and even some emergency services all from the same device, at 
home. Telemedicine may at the same time provide preventive care and help to slow the spread of infections, due 
to the reduced number of physical human interactions. It is also said to be cost efficient for both patient and 
professional. [2]  
However, along the many benefits, our team also recognised some concerning problems that are hindering the 
growth and spread of telemedicine. What are said to be the biggest problems at the moment are 
accessibility/functionality, data protection and the lack of patient to doctor contact which might lead to 
diminished quality of care and wrong diagnosis.
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The health crisis provoked by SARS-CoV-2 caused a drastic 
expansion in provision of telemedicine. “The use of telehealth has 
grown faster in the past 5 months than in the preceding 25 
years.”[3] This was due to the need to adapt and offer an 
alternative that would still allow people to seek medical advice, 
without risking their health and the spread of disease. [4] 

Initiatives such as the NHS innovation “Test Beds” [7] has inspired us 
to look into carriable sensors and wearables that monitor your 
health. Figure: Graphs representing the increase in at-home 

healthcare due to Covid-19 [6]



BACKGROUND RESEARCH CONT.
To find out more about what the general opinion of the public, we conducted a survey that would reiterate what the 
people feel is needed.

• The survey gathered 157 responses from people with a age range between 12-75 years old
• The answers were from people living in UK, Canada, USA, France, Romania, Ireland, Sweden, India, Pakistan, Turkey, Russia 

and the Netherlands
• 75.2% said they have never tried Telemedicine, whilst 24.8% said they did try it
• Out of those 24.8%, 59% rated it a 10 or 9, while the rest rated it below an 8
• 28.6% of the people who never tried telemedicine said they were very likely to try it
• 67.1% said they would be more likely to try it due to Covid-19, and 63.8% said they would be more comfortable with using it 

if a doctor recommended it
• 13.4% of people were very concerned about the quality of care, this being one of the issues most people were very 

concerned about
• Other issues include: lack of understanding of how it works, data security, impersonal nature, risk of wrong diagnosis, cost,

and the limited experience of doctors in telemedicine
• 18.9% said that they would like the accessibility of telemedicine be better improved
• Other aspects mentioned were: data protection, adaptability to personal needs, improved video calls and ease of usage
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Figure: Graphs representing how concerned
candidates where about different problems 
related to telemedicine.
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HYPOTHESIS

If we improve accessibility and functionality in telemedicine for both 
providers and consumers in underrepresented areas by standardization 
and quality improvement, then we will be able to improve the quality 
of care that patients receive through telemedicine.



OUR IDEA
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Our platform as a website allows the user to easily 
access the telemedicine platform. One of the 
primary difficulties that patients face is the inability 
to easily utilize the existing technology, specifically 
from the patient's side.

QuikMed Website 

Advanced communication interface, enabling an 
intuitive mode of interacting with information with a 
flexible environment

VR

The Vitality Belt is a fitness tracker developed to 
monitor and record vital signs as well as do a 8-
lead ECG upon request. 

Vitality Belt 



THE QUIKMED WEBSITE 

• storage system that easily creates & explains medical records & 
medical information

• blockchain technology used to safely & effectively transfer & protect 
medical information

• help centre at the bottom of the screen

• virtual tour of the app & how to use it

• virtual assistant able to help at any time

• create & join secured & encrypted video calls and chats

• ability to create automated meeting notes that can be edited by 
physician

• reminders for drugs & meetings + a general calendar
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Our platform as a website allows the user to easily access the telemedicine platform. One of the primary difficulties that patients 
face is the inability to easily utilize the existing technology, specifically from the patient's side. Existing telemedicine websites have 
contributed to the lack of true momentum of the industry even in a public health crisis. This is due to several reasons, but from our 
research, we gathered three main factors: complicated interface, lack of personability, and inability to relegate a successful 
patient-physician relationship. We decided to tackle each one of these issues with our website, drawing from the experience of 
other existing telemedicine website. We emphasize ease of access and a simple API, assuaging the digital divide. In our website, we 
include the following features:



I. CLINICAL DECISION SUPPORT SYSTEM 
We have decided to implement a Clinical Decision Support System (CDSS) to our virtual telemedicine service, which is an 
emerging technology that directly helps healthcare providers take decisions to help aid the individuals under their care. 

A clinical decision support system essentially works by analysing and making decisions on the EHR (the electronic health 
record) through a knowledge base system and non-knowledge base system. [8] The knowledge base system analyses data 
through an inference engine and a mechanism to communicate this information, and through specific guidelines, create 
recommendations for the health care provider.
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A recent study by the American Medical Association found that primary 
care doctors spend more than 50% of their time on EHR related tasks [9], and 
by implementing a knowledge base system, the CDSS can essentially cut 
down that time substantially, and help the people at the core of our 
healthcare system that serve those in need. Furthermore, a non-knowledge 
base system stretches the ramifications further, and instead of analysing 
data led by an individual, these systems use machine learning that do not 
require a handler. We plan to implement this type of CDSS into rural and low 
income communities [10], which help to diagnose and treat conditions at 
cost efficient, low cost. However, to offset the high response times of this 
system, we will implement it into our telemedicine service, and when 
deployed at rural stations, the system can detect, diagnose, and give 
expertise on conditions without the presence of an health care individual. If 
the CDSS cannot detect the condition or give expertise, the individual is 
connected to a professional who can [11], but this system decreases the 
burden on the increasingly saturated healthcare industry, and help those 
individuals in low income communities that are largely uncovered in a large 
portion of telemedicine services in the status quo.



II. BETTERHELP 
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We built our chatbot, Maya, as a companion to people across age groups. Maya is trained 
to talk in a pleasant way to the users, without engaging in triggering topics and altering the 
psychologist in case of any issues.
Maya helps to reduce the burden on psychologists, enabling them to take more clients 
while still maintaining the same or even greater amount of personalization.
To the side there is a video of Maya having a conversation with a stressed-out high schooler.

Maya was built using the GPT family of models (Radford et al.). We combine both GPT-2 and 
GPT-3[15] for the ideal conversation. In our experiments we also tried out other State-of-the-
art models - BERT, RoBERTa and DistilBERT[16]. We made a fixed set of scenarios and then 
tested the 4 models. The GPT family performed much better then the BERT based models as 
it was able to hold context for much longer than the other models. The models were served 
as a HTTP endpoint using Flask.

We also spent a lot of time trying to get the model not to deviate into triggering topics or 
insensitive comments. During our testing we had some instances of the bot deviating into 
topics that had to be avoided and in rare cases further motivating the user to do harm to 
themselves. We were able to drastically minimize this by three methods. Firstly, we 
engineered better prompts that enabled the bot to steer clear from these topics. Secondly, 
we used NSFW (Not Safe For Work) like filters that prevented any vile or triggering content 
from being shown. Lastly using Natural Language Processing (NLP) models we checked for 
the sentiment of the output of the GPT models to assure that no negative content was 
shown.

Combined, these methods produced great results, giving Maya a warm, friendly and 
responsible tone.



II. BETTERHELP CONT.

12

- MENTAL HEALTH DASHBOARD -

Once we had designed and implemented our chatbot, Maya, we began analysing 
the chats produced. We used transformer based NLP models to measure sentiment of 
the user’s responses throughout the day. This gives psychologist a detailed view of the 
patient’s condition as well as provides enables constant monitoring to detect any 
deadly deviations.

To the right is a short video of our dashboard that visualizes the data generated by 
the sentiment-analysis model. We use both a 2 point (positive, negative) and a five 
point system to evaluate the sentiment (extremely positive, positive, neutral, 
negative, extremely negative).

We also identify messages that have a very high negative score and alerts the 
psychologist to it. This helps the psychologist to keep a near 24/7 monitoring of the 
patient, without the burden.

- PHYSICAL HEALTH DASHBOARD –

To the side there also is a video of part of the dashboard that visualizes the 
data collected by the Vitality Belt. The physician can then see the results at 
any time and is notified if any alarming changes take place.

As part of this dashboard there is a Health Notes section where the patient 
can add any medication taken or any sympotoms experienced.
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BetterHelp is an extremely innovative idea 
that has the potential to positively transform 
the realm of mental health treatment. The 
interactive use of AI plays a major role in 
improving personability that is a major 
concern in telemedicine. 

- Wei Li, Physician at China Medical University Medical 
Center



VIRTUAL REALITY SYSTEM 
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The Virtual Reality System is a unique immersive method that allows virtual interaction 
between patient and doctor. After the first session between the patient and doctor, if 
required the virtual reality system can provide a better method that allows both the 
patient and doctor to get a better diagnosis and therapeutic care as well. Our 
platform provides access for how to use the technology and the equipment needed, 
through shipping them to the patients preferred store. As the patient is using the the 
VR system for therapeutic treatment, the doctor can view and adjust the settings and 
treatment in real-time to ensure effective treatment.

After the initial patient-doctor session, the patient can then use the headset 
independently while data from the therapy session is automatically stored and 
analysed in real-time so that the doctor can monitor patient status regularly while 
in compliance with the HIPAA privacy rules and other international rules involved. 
These reports and the data itself can be also viewed by the doctor as well for 
further analysis. 

Our VR system, can also be used in telemedicine as an advanced 
communication interface, which enables a more intuitive mode of interacting with 
information, and as a flexible environment that enhances the feeling of physical 
presence during the interaction.



VITALITY BELT 
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Our belt is a wearable [18] that will be used to monitor vitals: pulse 
rate, skin temperature, O2 saturation and respiratory rate. It will also be
able to monitor the patients physical activity and do a 8-lead 
electrocardiogram (ECG) if needed [19]. 

Although this doesn’t totally cover the inability to physically examine 
patients, it offers and alternative from which doctors can get 
important information that is recorded 24/7. The data from the belt 
syncs to the website so if a person is logged into their account on our 
webpage they will be able to track their vitals as well.

The belt will mainly be distributed to high-risk patients who have 
symptoms which may lead to strokes, heart attacks, or any other 
fatality. Patients that live alone or are immobile will also be provided 
this belt if needed to prevent injuries. Our wearable was created in 
such way that if it detects the lack of heartbeat and pulse, it 
automatically alerts the patient's physician and send an automated 
message to 911 or an alternative emergency contact [20]. 

The sensors in this belt include: optical sensor, bioimpedance sensor, 
temperature sensor, altimeter, gyroscope, electrocardiogram, pulse 
oximeter, and a 3 axis accelerometer [21].
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The approach you guys have taken has 
a real promise in terms of changing the 
perception of telemedicine. You have 
undertaken a statistical approach and 
based your strategy accordingly. I think 
you have done a good job at defining 
how you are going to act on it.

- Dr. Anvay Ukidive, recent BME graduate of 
Harvard University



SUPPORTING RESEARCH 
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• For our app, we made sure to include features that would be necessary to ensure a positive experience for the user. 
These included online video conference, treatment advice, prescription management, and convenient access to 
electronic health records [22]. We made sure to add each one of those aspects, as that was obtained from our text-
based and outreach-based research methods. We made sure to emphasize a simple API, as that would ensure ease of 
understanding, another major issue that would be tackled.

• Before creating BetterHelp, we made sure to include information supporting the use of telepsychiatry chatbots for 
mental health. Chatbots serve as a low-barrier option that provides support from anywhere with an internet connection, 
making them a very feasible source of mental health relief. They can provide temporary mental health relief by taking 
on the role of a clinical psychologist [23]. Chatbots are created with machine learning and natural language 
processing, and the incorporation of multiple roles that the chatbot can take on can drastically improve the quality of 
mental health treatment.

• We also knew we wanted to include a physical device that could collect real-time data from the patient, which was 
what led us to develop Vitality Belt based on smart-sensor and IoT technology. 60 million Americans use wearables 
ranging from watches to smart clothing to enhance their daily lives, as they can track vital signs such as pulse and blood 
pressure [24]. The CDSS and VR solutions are also tech-based aspects that enhance physician and patient ease of use, 
respectively.

• In order to distribute our products that we mention within our scalable solution, QuikMed emphasizes a level one 
distributional channel, which involves the use of one intermediary, and in our case, we employ the use of distributors to 
deliver our products. This allows for our products to be sent to our users much faster, and the role of distributor within 
analyze the market carefully. It will also allow us to manage our distribution seamlessly without placing a burden on the 
manufacturer to do to do the distribution. QuikMed will also employ selective distribution, in which we target specific 
consumers who rely on our products, instead of intensive or exclusive distribution which target a larger scale that is not 
necessary for our services.
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QuikMed offers a multi pronged solution that solve the inefficiencies that riddle the telemedicine industry in the status quo. With the 
combination of a myriad number of technologies, the biggest proponent of QuikMeds solutions is the seamless integration of 
features into ONE service. With our webpage and app featuring a simple, user-friendly UI, we keep the user in mind and our goal to 
deliver our features in an accessible manner. We keep in mind the marginalized populations that are still adapting to the current 
state of technology, such as seniors, who are disproportionately affected by the lagging healthcare industry in a global pandemic. 
Our solution not only is accessible, but improves the communication between the user and health establishments through a Clinical 
Decision Support System, which helps to aid healthcare providers with recommendations through recommendations powered by 
machine learning and an analysis of the user’s electronic health record. The CDSS also reaches towards marginalized population in 
low income and rural populations, where it can be connected to our service to give expertise and treat diseases without the 
presence of a professional. QuikMed also offers a multitude of sensors through a belt that track the vitals of an individual, which 
simultaneously alerts professionals in the case of an emergency. This state of the art belt can be requested for individuals that 
require special attention to their vitals, ranging from seniors to individuals with life threatening diseases such as diabetes and 
Alzheimer's. QuikMed also combats one of the largest problems within the status quo: the mental health of our individuals, which has 
been a point of contention as awareness of the implications of mental health spread. We have coded BetterHelp, a chatbot, that 
utilizes machine learning in order to track the mental health of the user, and participate in engaging conversations that adapt to 
social cues. Lastly, to fill in the substantial gap that telemedicine lacks of in person interaction, QuikMed utilizes virtual reality to 
emulate those interactions to allows the healthcare professional and patient to experience physical touch, and a more intimate 
experience that allows for better treatment. All features are ultimately integrated into ONE app and webpage, giving our user a 
plethora of opportunities to take advantage of.

SUMMARY & CONCLUSIONS 
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I believe that the solutions proposed by this team 
seem both creative and realistic. Although some 
aspects, such as the sensitive nature of health care 
and patient records require further work to establish 
quality control, safety, and security, I think the team 
is on the right path to overcome these challenges. 
Overall, I am very impressed by the creativity, detail, 
and potential benefit of the solutions that this team 
has worked to develop.

- Dr. Walter Ruiz Fischler, scientist at Columbia University 
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