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Motivation
Why measure heart behaviour in 

psychology?
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Physical characteristics

• Heart rate norms differ by 
age, gender, health, fitness 
(Souza et al., 2021)



Motivation
Why measure heart behaviour in 

psychology?
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Psychological characteristics

• Emotions, Immersion, 
Attention, Effort (Hammond et al., 
2023; Kreibig, 2010; Madsen & Parra, 
2022)



(Kreibig, 2010)
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(Kreibig, 2010)
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Motivation

Why measure heart behaviour in 
psychology?
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Intrinsic rhythm

• Always present

• Short cycle, responsive

(Engelen et al., 2023)



Motivation
The heart:

•Readily responds to physical 
and psychological stimuli in 
the environment

•Implicit response

•Continuous measure
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Takeaways



Mechanism

8

Homeostasis

• Organisms must respond to the 
environment to maintain internal 
'stability'



Mechanism
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Allostasis

• "Remaining stable by being variable"

• Anticipate environmental effects and 
preemptively respond
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(Purves, 2018)
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• Sinoatrial node — spontaneously 
depolarizes

(Purves, 2018)
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• Sinoatrial node — spontaneously 
depolarizes

• Efferent and afferent fibres — nervous 
system senses the heart

(Purves, 2018)
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• Sinoatrial node — spontaneously 
depolarizes

• Efferent and afferent fibres — nervous 
system senses the heart

• Heart influences vasculature — allows for 
non-invasive sensing

(Berntson, 2017)

(Purves, 2018)



Mechanism •Our bodies and brains are 
one

•Complex system

•Continuous and non-invasive 
access
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Takeaways



Methods
ECG
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Img: https://researchguides.library.vanderbilt.edu/c.php?g=156859&p=1125029  
ECG (EKG) - Bundle branch block - Oxford Medical Education, 2014. 

https://researchguides.library.vanderbilt.edu/c.php?g=156859&p=1125029
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Methods
Photoplethysmogram (PPG)
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(Charlton, 2022)



Methods
Photoplethysmogram (PPG)
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(Ray et al., 2023)



Methods
Photoplethysmogram (PPG)
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(Charlton, 2022)



Methods •ECG — Heart related voltage, 
accurate, expensive, invasive

•PPG — Blood pulse volume, 
variable accuracy, 
inexpensive, non-invasive
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Takeaways



Metrics
Heart rate (HR)


Heart rate 

variability (HRV)
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Inter-beat Interval (IBI)

(Charlton, 2022)



Metrics
Heart rate (HR)


Heart rate 

variability (HRV)
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(Charlton, 2022)

Heart rate variability (HRV)
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(Charlton, 2022)
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(Charlton, 2022)
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(Charlton, 2022)
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(Berntson, 2017)



Metrics •HR — extracted by finding 
peaks in the PPG signal

•HRV — variation between the 
differences between peaks

•Proper setup is very 
important
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Takeaways



Bangle.js 2 Smartwatch
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BEATmonitor
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BEATmonitor
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BEATmonitor
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Read 
recorded 
data files

Verify 
recorded 
data 
quality

Trim data 
Resample 
Identify R-
peaks
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Export 
processed data 
for statistical 
analyses

1–40+ Participants

BEATwatch 
application

PPG sensor

Multi-person study

2. BEATmonitor application

1. Smartwatch Environment

Bangle.js 2 Smartwatch

Photoplethysmogram (PPG) 
provides measure of Cardiac 
activity (Blood Pulse Volume; 
BPV) Low Energy 

Bluetooth
Network/Internet 
(WiFi/Ethernet)

Network 
connection

Network Time 
Protocol (NTP) 
server

Optional client 
monitors

BEATmonitor application 
hosted on laptop near 
participants (smartwatches)

Node.js server application searches for 
Bangle.js 2 watches with Bluetooth radio; 
hosts web application for monitor interface

Nearby Bangle.js 2 
smartwatches are 
automatically added 
to device database

Completed 
records are 
transferred and 
stored on host

Host Computer

4. Postprocessing 
script

3. User Interface

Status Function Transfer
Device 
name

Participant 
ID

Bluetooth

Connected

Ready

Synchronize 
time

Start/stop 
recording

Search 
storage

Transfer 
progress

Web browser interface



Research Design
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Research Design
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01-Prolog

02-Marse

03-Intro-Rap

04-Exposition

05-Interrogation

06-Justice-Truth

07-CognitiveDissonance

08-MbiraSong

09-Litany-Rocks

10-Lineup-Canjo

11-PodRattleIncident

12-Meantime

13-IAmJax

14-BehindBars

15-Time-Truth

16-TearingItUp

17-Survivors-Postlude
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Six(+) studies

Ten(+) sessions

398 participants

Over 500 hours of heart rate data!



Demonstration
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Thank you!
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