Posture Pendant: A Customizable Wearable Trainer - James Zhang

Background and introduction: Poor posture affects 1 in 4 U.S. adults who experience daily
back pain (Getting It Straight, 2024) and 65.3% of children and adolescents (Yang et al., 2020),
with low back and neck pain accounting for $134.5 billion in U.S. healthcare spending, the
highest of any health condition (Dieleman et al., 2020). My scoliosis diagnosis this year raised
my awareness. This inspired Posture Pendant, a customizable pendant (Figure 1) that tracks
posture in real time, vibrates when slouching is detected and generates reports through a
companion app (Figure 2) along with personal posture calibration. Existing posture devices are
often bulky or medical-looking, which discourages regular use. Some use sticky pads that can
irritate skin or invoke allergies. Others sit high on the neck, making them hard to use with tall
chairs or headrests and difficult to adjust for people with limited flexibility, while poor posture
already causes flexibility issues. My innovation solves these problems by being discrete, easy to
wear and cost efficient. Unlike existing devices, it looks like jewelry and eliminates social stigma
Design: The prototype was built using a Seeed Studio Xiao ESP32S3 as the main board with
built-in Bluetooth, an MPU-6050 accelerometer and gyroscope for sensory and a small vibration
coin motor for the reminders (Figure 3). The casing was designed in CAD and 3D-printed. I
tested by having participants wear the pendant with vibration off for a few minutes, then on.
Results: Multiple testing among adolescents confirmed 15-37 (Figure 4-6) percentage point
posture improvements when vibration feedback was on, compared to without it; and excellent
posture time increased by 1.7x to 16.4x across participants. Participants found the app easy to
use and calibration useful. The overall data proves that my trainer successfully addresses poor
posture through a wearable device that encourages use. Future improvements include other forms

of wearing and personalized analysis from the app. Many thanks to my parents and participants.
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