MOODMETRIC IN RESEARCH
Introduction to technology and data analysis
– The Moodmetric smart ring as a field research tool to study
electrodermal activity
2020
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The Moodmetric measurement enables new and unique
field research
• The Moodmetric index / the MM level (1-100) is calculated from the electrodermal activity raw signal
• The Moodmetric index
• is robust, resistant to motional artefacts and comparable among users
• is visible on the mobile app in real time
• can be obtained as Excel or CSV format from the Moodmetric cloud or transferred via API

• Measured sample rate: 3 S / sec, stored sample rate: 1 S / min
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The Moodmetric ring as a research tool
• The Moodmetric ring provides real-time and long term data on the activity of the sympathetic
nervous system.
• It provides the possibility to study cognitive and emotional load of an individual in normal daily life,
outside a laboratory setting.
• The data provided by the ring can be applied in studies and research of, for example, learning, user
experience, cognitive and emotional reactions, social interaction, and health and well-being.
• The Moodmetric measurement is especially suited for tests where measuring needs to be continuous
and last for days or weeks:
• the ring is easy to wear
• the app for storing and viewing data can be downloaded to the user’s smartphone free of charge
• battery life of the ring is one week and charging takes only some two hours
• the cloud service enables remote monitoring
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What is typical to electrodermal activity signal?
• Electrodermal activity (EDA) reflects the functions of the autonomic nervous system (ANS) and is often
used in evaluation of mental states, e.g. short- and long-term stress. The physiological stress reaction is
strongly related to sympathetic nervous system (SNS). Because skin conductivity is mainly a result of
sweat gland activity solely controlled by SNS, EDA is one of the most direct methods to measure the
stress related ANS responses.
• Electrodermal activity is also known as skin conductance or galvanic skin response.
• The EDA raw signal is a continuously changing curve with no repeating pattern. Frequency and
amplitude of the curve change according to SNS is activity.
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What are challenges in studying the EDA raw signal and
what Moodmetric provides to solve these?
• The EDA raw signal is sensitive to motional artefacts
• The studied person should stay still during the measurement
• When the sampling frequency is high and the signal is streamed continuously, the person needs to very near the receiving
device
• Studying the raw signal requires a laboratory setting

• The EDA signal is a specific physiological signal, with many relevant features. Understanding the raw signal
requires good knowledge of relevant literature and preferably prior measurements with several different devices.

Moodmetric has understood these challenges and wants to provide a tool that is
valid for field research
• The Moodmetric index (the MM level) has been developed to provide analysis of the raw signal
• The Moodmetric ring is very well suited to long term and continuous use in daily life.
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The Moodmetric measurement data
• The Moodmetric indexed data – the Moodmetric level - is informative and accurate. This data is visible in
real time on a smartphone app and it can be accessed via Moodmetric cloud.
The Moodmetric level describes the activity of the
sympathetic nervous system on a scale of 0 to 100.
The index is comparable among wearers and robust
to motional artefacts.

• The basic principle of the algorithm is that it compares changes in electrodermal activity to the typical,
standard values measured for the particular individual over the time of wearing the Moodmetric ring.
• The MM level is determined from the typical features associated with electrodermal activity: skin
reactions per minute (SCR frequency), reaction amplitude, % of SCL value (SCV value), raw level of skin
conductance (SCL).
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The Moodmetric measurement data is available in
several ways
• The Moodmetic Cloud  practical and available for both consumers and researchers.
• The Moodmetric API is available upon request. The API enables viewing of the data in the Moodmetric cloud through
an external platform.
• Software Developer Kit: The Moodmetric SDK allows to develop mobile applications which can make use of the
Moodmetric measurement data. SDK is available for download at https://www.moodmetric.com/research/
• Raw data: The Moodmetric ring does not store raw data due to limited memory size. Raw data detected by the ring
can be accessed only by direct streaming from the ring to a Windows PC via BLE dongle.
Requirement to understand the general limitations with EDA raw signal. Requirement of prior knowledge of EDA. Currently
Moodmetric does not provide an analysis software to work with the signal. If you wish to analyse specific features of raw signal,
you can calculate the parameters you mentioned.

How do I work with the Moodmetric raw data?
• You need a Windows PC and a special BLE dongle
• Download the needed tools at https://www.moodmetric.com/research/
• Study the SDK documentation
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Summary
The Moodmetric smart ring provides both raw data and data with facilitated interpretation.
The ring and data analysis have been developed for field research. The Moodmetric index (the MM level) is a result of
aiming to provide the best possible tool to study stress and arousal continuously and in long term, in daily life. The ring
makes it possible to study raw data, but we at Moodmetric hope that in addition to laboratory spot measurements,
long term measurements at the field would more and more come into picture.
Moodmetric currently does not provide analysis tools to examine the raw data.

The Moodmetric smart ring is commercially available. In addition to research, it is a tool for personal and occupational
well-being.
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Moodmetric in health & well-beig
Moodmetric is a company providing services for both research and health and well-being. The Moodmetric stress
management services are based on studies that have applied the Moodmetric measurement and research of
electrodermal activity in general.

The scientific background for interpreting the Moodmetric index in stress management
1. Autonomic nervous system homeostasis (Cannon 1932)
2. Electrodermal activity as a psychological biomarker of stress (Boucsein 2012)
3. The relation between stress and performance (Yerkes & Dodson 1908)
4. Job-related affective wellbeing (Warr 1987)
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