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Problem Statement: Briefly describe the people who will benefit from the project and the challenges they face. Include
any inequity that the project hopes to address.
Low-income communities often lack access to healthcare and doctors, facing challenges due to healthcare premiums,
being undocumented, or income factors preventing them from qualifying for Medicare. In the United States, the 2019
Census reported that 10.5% of people were impoverished and 9.5% were uninsured, alongside other racial and wealth
inequities in healthcare. These communities would benefit from a way to affordably monitor vital signs to keep track of
their health. Health irregularities suggest issues needing further examination leading to greater mortality rates and
chronic diseases.

User Research: Discuss key information about the users gathered through your research, interviews, and ongoing
discussion with the users throughout the project.
Based on our research conducted through Johns Hopkins, important vital signs include blood pressure, heart rate,
temperature, and respiration rate. When interviewed, our client explained that he was a low-income Hispanic student
who wanted to check up on his health due to heavy involvement in sports, especially during the COVID-19 pandemic.
We decided on heart rate and temperature as indicators for major illnesses, measured through their fluctuations.
Abnormal heart rhythm and high resting heart rate could indicate poor physical condition and high BMI. Hypothermia
and hyperthermia could be caused by high alcohol and drug consumption, which affect low-income communities
disproportionately. According to the National Center of Health Statistics, Hispanic and black people are more likely to
lack healthcare coverage. Doctors are also more likely to accept new patients with private insurance than Medicaid,
pointing to wealth and racial disparities within healthcare. People with disabilities also have trouble with equal access to
services. We also kept ongoing discussions with our client during development, addressing concerns and adding onto
our device to ensure it fit his needs.

User Insight: Discuss your team’s understanding of the experiences, emotions, and motivations of the users.
In low-income neighborhoods, healthcare, health monitoring devices, and doctor’s visits are privileges not everyone
can afford due to cost, time, or difficulty of use. With COVID-19, it is much riskier for immunocompromised individuals
to leave the house for a visit to the doctors. COVID-19 is also more likely to affect low-income areas. Our client would
not only risk compromising his family but also other students at school if he were exposed. While MonitorMe is not a
perfect substitute for a doctor, it is an essential tool to service these needs to give everyone access to healthcare. Our
users often have limited information on their health through restricted yearly doctor’s visits. Language barriers may
also play a factor in their limited health information. We want to provide another way to monitor fluctuations in vital
signs in between appointments, as fluctuations can indicate major health problems. Portability was also emphasized by
our user for on-the-go measurements. One of the top priorities that we wanted to include for our users was for
MonitorMe to be low cost to service even more individuals and communities, including our own client.

User Needs: A specific list of user needs produced from the user Insight is provided.
From our user’s insights, it directed us to focus on three major needs: affordability, accuracy and adaptability. Our
device needs to inexpensively and accurately measure important vital signs and also be easy to use and transport. Our
client also needs a device that will incorporate more than one vital sign to reduce the need of multiple devices that will
clearly show vital signs. Since we are targeting predominantly low-income groups such as Hispanic communities and
underrepresented groups such as disabled communities, our device needs to have multiple language and hearing
options.
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Project Goals:  Goals selected are linked to and will adequately meet the users needs.
Based on our user’s needs, our goal is to create a compact device that measures temperature and heart rate with
easy-to-read displays. The displays will also have language options. We will 3D print a small protective and lightweight
case ensuring that all components fit and are protected for easy transport. Since it is meant to be an alternative to a
doctor’s visit, the sensors need to be accurate enough for people to trust and be as affordable as possible. We also
want to give options to the visually and hearing impaired for indicating extremities in vitals to increase accessibility.

Key Features of Design: The list of the key features illustrates that design will adequately meet project goals.
MonitorMe uses an Arduino MEGA as our microcontroller. It senses beats per minute using a MAX30102 Heart Rate
Sensor via the finger with the BPM values displayed on the Adafruit OLED screen. A DHT11 Temperature and Humidity
Sensor measures body temperature underneath the armpit with an I2C LCD screen displaying temperature values.
MonitorMe fits into a small, protective, 3D-printed case for easy and safe transport. The displays, LEDs, keypad, and
buzzers are embedded into the case with only the sensors outside of the case, making it clear to the user what to
interact with to measure BPM and temperature. The displays themselves are clearly labeled upon powering on. In total,
the device will cost only $40, less than a third of our competitor’s. For the visually impaired, a buzzer sounds with low,
moderately-pitched, and high-pitched noises to indicate hypothermic, safe, and hyperthermic ranges for temperature
and a separate set of similarly organized tones for low, normal, and high BPM. For the hearing impaired, two separate
LED arrays with different colors represent the ranges described before (blue, white, and red for temperature and yellow,
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Although we have temperature and BPM as vital signs for MonitorMe, we want to expand that range by including more
vital signs, such as blood pressure, without infringing on the compactness and portability of MonitorMe. We could also
include pulse oximetry, as it is a common way of monitoring for COVID-19. In addition to the language option, we want
to add customization for criteria such as age and activity level to be selected on the device to further cater to each user.
We also want the device to have the ability to transmit, via Bluetooth, the user’s vitals to an app on a cellular device,
streamlining the process of tracking and communication, whether it be to a doctor or another family member. Not
everyone has access to a smartphone, so to reduce costs, we would still offer a basic model without Bluetooth (like how
we offer a base model and options to add features for the visually or hearing impaired) to continue to prioritize
accessibility and affordability. Our device currently costs $30 for the base model, $40 with all accommodations, but with
future evolutions,
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A compact design helps for on-the-go usage, in comparison to lugging around health equipment that could be easily
damaged or lost due to size, fragility, and cost. It also greatly benefits low-income individuals with a low-cost, accurate
alternative to a doctor’s visit, which some may consider to be a waste of money and time if they do not have alarming
symptoms or only need to keep track of their vitals, such as that for a chronic condition. Due to its portability, cost per
person could be reduced if it is shared within a neighborhood/community to give everyone even greater access. We also
offer greater accessibility to the device through additions of buzzers and LEDS for the visually impaired and hearing
impaired, respectively. Our design also addresses language barriers. People of Hispanic and Black descent are at the
most disadvantage, as they hold the highest poverty rates in the U.S., which ultimately influenced our decision to
provide our device in both English and Spanish options. The device costs less than a third of the cost of competitors,
from $145 and upwards, as our base model costs $30 and $40 with all add-ons.

Reflection: Demonstrates an increased understanding of Human Centered Design. Discusses personal growth and
insights about designing for others and helping them overcome challenges.
The theme of designing for equity really made us reflect on what equity meant and how we can approach it within our
own community. Through research we conducted, we learned about healthcare disparities facing our world today and
how closely linked they are to racial and wealth inequities and lack of accessibility for the visually and hearing impaired.
We also were not aware of the importance of vital signs in detecting health issues such as how temperature fluctuates
due to high drug and alcohol usage or how lower-income areas are more affected by heart problems. We gained insight
on the importance of usability and comfort as we made several adjustments in order to fit the device to our specific user.
With the perspective from a specific client separate from our team, the creation and continued improvement of
MonitorMe was much more rewarding as we learned how appreciative our client’s mother, a native Spanish speaker,
was of a Spanish option for the device or how beneficial an app would be for him. The process of testing and gaining
feedback from our client was integral, not only to ensure our device worked, but to continually improve our product.

2020-2021 MESA USA
National Engineering Design Competition

Prototype Graphic: Graphic is easy to understand and adequately labels key features

