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Abstract

Mental wellbeing changes dynamically with life circumstance and is a barometer of current societal health
and productivity. Using an online assessment tool called the MHQ, the Mental Health Million project collects
real-time global data on population mental wellbeing that can be used to guide public health campaigns and
policy making, as well as provides a large-scale dynamic dataset for investigative research. Here we describe
this dataset which includes 47 individual indicators of mental wellbeing, 30 life context metrics that place
people within their personal circumstance, as well as aggregate scores of mental wellbeing overall, and
across 6 dimensions. We provide a detailed summary of the MHQ assessment methodology and recruitment
outreach strategy that capitalizes on the opportunity afforded by the global growth in internet connectivity.
The dataset automatically updates over time and is available for researchers to download for non-commercial
use. As of May 2021, there were 104,000 responses in the dataset, spanning 10 English-speaking countries.
By the end of 2021, the MHQ will be launched in Spanish and Arabic, facilitating the expansion of the dataset
to cover an additional 20 countries. A summary of key trends from 2020 are provided in the Annual Mental
State of the World Report 2020.



Background & Summary

Our mental health and wellbeing is central to our health
and productivity, and evolves with life circumstance
and the wider social, economic and environmental
landscape. Disruptions to this landscape, such as
brought about by the Covid-19 pandemic (Varma
etal., 2020; Aknin et al., 2021), the experience of life
traumas and adversities (Turner and Lloyd, 1995;
Kessler et al., 2010; McGrath et al., 2017), and
environmental changes such as pollution and toxicity
(Xue et al., 2019; Dickerson et al., 2020; Ventriglio
et al., 2021) can increase the risk for mental iliness
and its disabling life consequences. At a societal
level there is therefore an opportunity, through policy
making and healthcare campaigns, to induce large-
scale shifts in mental health and wellbeing to the
benefit of the wider population (Huppert, 2004;
Sampson and Galea, 2018; Fuhrer and Keyes, 2019)
while at an individual level, more comprehensive
profiling can lead to greater precision in treatment
selection (Fernandes et al., 2017; Wium-Andersen
et al, 2017). To this end, there is a requirement for
large-scale, detailed and real-time surveillance data
that profiles the mental health and wellbeing of the
general population, with a global reach.

Current epidemiological databases, such as the
Global Burden of Disease (GBD) dataset (James et
al., 2018; Naghavi, 2019), and World Mental Health
Survey Initiative (Kessler et al., 2009), typically provide
data on the prevalence of clinical disorders, reflecting
the proportion of individuals with a diagnosed mental
health disorder. However, specific disorder-based
epidemiology misses comorbidities which are the
norm (Maj, 2005; Plana-Ripoll et al., 2019), and
fails to provide a complete mental wellbeing profile
that allows for both aggregate mental wellbeing
assessment of the general population as well
as more precise understanding of the individual.

Furthermore, the current lack of effective treatments
for mental health disorders (Tricklebank et al., 2021)
and the perceived barriers to help seeking (Galdas et
al., 2005; Henderson et al., 2013), means there is a
need for more preventative public health approaches
which rely on the identification of social determinants
that can be affected through policy, investment and
interventions, and targeting of at-risk populations
who have not yet reached the threshold for clinical
diagnosis. Although many governments include
guestions on mental health and wellbeing in national
initiatives such as the Understanding Society survey
in the UK (e.g. Ferry et al., 2021) and the Behavioral
Risk Factor Surveillance System (BRFSS) in the US
(e.g. Strine et al,, 2008), and the Covid-19 pandemic
has led to an explosion of studies on mental health in
the general population (see here for a list of ongoing
longitudinal studies), studies are typically limited in
either scope, size, coverage and/or duration. The
global growth of internet connectivity has unlocked
the opportunity for large-scale data collection of
population mental health to track trends, predict
risks and monitor intervention outcomes over the
longer-term, as well as during times of national and
international emergency.

The Mental Health Million project was established

with the mission to collect global data on the mental
wellbeing status of 1 million people annually by
2024. In line with definitions from the WHO (World
Health, 2005), mental wellbeing reflects the breadth
of our emotional, social and cognitive capability and
incorporates the spectrum of functioning, ranging
from symptom characteristics of mental health
disorders, through to positive assets which allow
people to perform optimally in life. In addition,
individuals are not isolated from their environment
and life situation but instead reactive to it. The project
therefore utilizes a tool called the MHQ that assesses
individual elements of mental function as well as
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the wider context of the person's life experience,
environment,demographics and situation to provide
a holistic and comprehensive perspective across
multiple data indicators. An annual Mental State of the

World report (Newson et al., 2021) describes top-line
trends from the year.

Here we present this dynamic dataset that is freely
available for non-commercial use. As of May 2021,
the database includes the mental wellbeing status
of 104,000+ individuals, spanning 169 countries
(including 10 countries with 1000+ responses),
with data collection beginning in April 2020 and
currently ongoing (400-1000 new responses added
every day). The dataset incorporates 47 different
elements of mental wellbeing and 30 descriptors
of life experience and circumstance which together
provide a comprehensive overview of populations
over time. The data can be used for numerous
purposes, including investigating research questions
to understand empirical prevalence of mental health
symptoms, changes in mental health status over time
and social determinants of mental health outcomes
that can support public health campaigns and guide
policy making.

Methods

Data Collection

Database records are compiled from data collected
using a freely available, online, anonymous
assessment tool called the Mental Health Quotient
(MHQ) that takes approximately 15 minutes to
complete (Newson and Thiagarajan, 2020). Only

adults aged over 18 are permitted to take the
assessment. The database automatically updates
every time someone completes the MHQ assessment.

Description of the MHQ

The MHQ was developed based on a comprehensive
coding of mental health symptoms across 126
different mental health questionnaires and interviews
spanning depression, anxiety, bipolar disorder,
attention-deficit/hyperactivity disorder (ADHD),
post-traumatic stress disorder (PTSD), obsessive-
compulsive disorder (OCD), addiction, schizophrenia,
eating disorder, and autism spectrum disorder
(ASD), as well as cross-disorder tools (Newson et
al,, 2020). A total of 10,154 questions were coded and
consolidated into a set of 43 symptom categories.
The resultant items were then reviewed in the context
of other transdiagnostic frameworks including the
Research Domain Criteria (RDoC) put forward by the
National Institute of Mental Health (Insel et al., 2010)
and symptoms relevant to dementia, and reorganized
into a set of 47 indicators of mental wellbeing (Table
1). Each indicator is rated using a 9-point life-impact
rating scale which is designed depending on whether
the indicator exists on a spectrum from positive
to negative (spectrum indicators) or as varying
degrees of problem severity (problem indicators).
For spectrum indicators 1 on the 9-point scale
refers to “Is a real challenge and impacts my ability
to function effectively,” while 9 refers to “It is a real
asset to my life and my performance,” and 5 refers
to "Sometimes | wish it was better, but it's ok” (Figure
1a). For problem indicators, 1 on the 9-point scale
refers to “Never causes me any problems,” 9 refers
to “Has a constant and severe impact on my ability
to function effectively,” and 5 refers to “Sometimes
causes me difficulties or distress but | can manage”
(Figure 1b).
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Table 1: 47 Indicators of Mental wellbeing from

the MHQ

Spectrum items

Adaptability to change
Self-worth and confidence
Creativity and problem solving
Drive and motivation

Stability and calmness

Sleep quality

Self-control and impulsivity
Ability to learn

Coordination

Relationships with others
Emotional resilience

Planning and organization
Physical intimacy

Speech and language

Memory

Social interactions and co-operation
Decision making and risk-taking
Curiosity, interest, and enthusiasm
Energy level

Emotional control

Focus and concentration
Appetite regulation

Empathy

Sensory sensitivity

Self-image

Outlook and optimism

Selective attention

Problem items

Restlessness and hyperactivity

Fear and anxiety

Susceptibility to infection

Aggression toward others

Avoidance and withdrawal

Unwanted, strange, or obsessive thoughts
Mood swings

Sense of being detached from reality
Nightmares

Addictions

Anger and irritability

Suicidal thoughts or intentions

Experience of pain

Guilt and blame

Hallucinations

Traumatic flashbacks

Repetitive or compulsive actions

Feelings of sadness, distress, and hopelessness
Physical health issues

Confusion or slowed thinking



Figure 1a: Spectrum Rating Scale

2+ Assess your: Adaptability to Change
"Your ability to be flexible when faced with societal
changes, or changes in your daily routine or environment,
and to adopt new ways of living or working accordingly"*
Look at the scale below. Choose a number of stars between1and 9
which represents your adaptability to change.

Itis a real
asset to my
life and my

performance

Sometimes |
wish it was

Is a real challenge
and impacts my
ability to function better but

effectively it’s ok
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Figure 1b: Problem Rating Scale

36+ Assess your: Restlessness & Hyperactivity
"The experience of being so fidgety or active that you are
unable to relax or be still, even when it is required"™*
Look at the scale below. Choose a number between 1Tand 9 which
represents your restlessness & hyperactivity.

Sometimes couses

Never causes me difficulties or

me any distress but I can
problems manage

Has a constant and
severe impact on
my ability to
function effectively

The MHQ also collects data across 30 data
descriptors relating to the demographic, life
experience, lifestyle and situational profile of the
individual that can be of value in understanding
contextual triggers, drivers and determinants of
mental wellbeing (Table 2). Demographic descriptors
relating to the age, gender, geographical location,
employment status, job role, education, household
size, race/ethnicity and socioeconomic status of
the individual are obtained prior to the collection of
mental wellbeing ratings, while life experience (life
traumas, Covid-19 impacts, medical conditions, life
satisfaction, substance use), lifestyle (sleep, exercise
and socializing), help seeking (including reasons for/
not) and situational descriptors (mood, alertness,

physical illness, pregnancy) are obtained after the
collection of mental wellbeing ratings. Situational
elements may be modified from time to time based
on the evolving landscape.

Table 2: 30 Contextual descriptors

Age

Gender

Time of day

Country

State

Zip Code

Race/Ethnicity

Income

Employment

Job Role

Household

Education

How satisfied are you with your life in general?

In general, | get as much sleep as | need:

How regularly to you engage in physical exercise
(30 minutes or more)?

How regularly do you socialize with friends in
person?

Please select which substances you consume
regularly (at least every week)

Do you have a diagnosed medical disorder that
significantly impacts your way of life?




Medical Condition

Are you currently seeking treatment for any mental
health concerns?

You answered "No" to the previous question. Please
explain further by selecting the following/ What kind
of mental health support have you sought/are you
currently seeking?

Life Trauma

How would you describe your overall mood right
now on a scale from very negative to very positive?

How mentally alert are you feeling right now?

Approximately how many hours did you sleep last
night?

Approximately how many hours ago was your last
meal?

Physical complaints

Are you currently pregnant?

Covid-health impact

Covid-financial and social impact

The database also records whether the individual
found the assessment easy to understand and
includes timestamps to reflect the start and
completion times for the assessment.

To encourage accurate responses, respondents
receive a set of composite MHQ scores (see below)
along with tailored feedback on completion of the
MHQ and can opt to receive a more detailed report
with recommendations for action via email. For those
who request a report via email (on average 49% of
respondents), the email address is converted into

an anonymized identifier that can be used to identify
repeat respondents within the dataset.

Sample recruitment

Respondents are recruited through ongoing outreach
campaigns operating via Facebook and Google Ads.
The Google Ads outreach specifically targets those
individuals who are searching for terms relevant
to mental health (e.g. psychological test, cognitive
assessment test, mental health assessment) with the
terms being consistently applied across all countries.
Those recruited through this stream may therefore
have a specific interest or concern relating to their
mental health. Facebook outreach spans individuals
who have shown a previous interest in mental health
and wellness topics, as well as advertising to all
adults in each country with the simple tagline “What
is your mental wellbeing score?”.

Composite MHQ Scores

In addition to the raw scores across the 47 spectrum
and problem indicators, 7 composite scores are also
automatically calculated for each respondent and
included in the dataset. These composite scores
include an aggregate score over all 47 indicators, as
well as for 6 dimensions of mental wellbeing. These
scores have multiple purposes. First, they are used to
provide easy-to-understand feedback to respondents
who receive a report on completion of the MHQ,
together with recommendations. In addition, they
can be used to provide more aggregated views of
the data that can be easier to understand by the
general public.

Aggregate MHQ scores

Aggregate scores position individuals on the
spectrum from “Clinical” to “Thriving”, spanning a
possible range of scores from -100 to +200 where



negative scores indicate clinical risk. They are not
computed as a simple average of raw scores, given
(1) there are both negative and positive aspects,
(2) there are differences in the seriousness of
consequences of different symptom types, and (3)
consequences do not necessarily increase linearly
at higher values on the scale. Therefore, the raw
scores are transformed in 2 steps, which includes a
threshold-based rescaling of the 9-point scale to a
positive-negative scale, followed by the application
of a differential nonlinear weighting of the negative
scores to better distinguish at-risk populations.
For more details see Newson, 2020 (Newson and
Thiagarajan, 2020) and Appendix 1 Mental State of
the World Report (Newson et al., 2021).

The resulting rescaled and nonlinearly weighted
scores across all problem and spectrum indicators
are then summed to provide an aggregate
intermediate score. This intermediate score can be
either a negative or positive score, where negative
scores identify those respondents who had, or were
atrisk for, a clinical mental health issue and positive
scores represent a normal or healthy range of mental
health. To compute the MHQ, positive scores are
then normalized to a scale between 0 and 200,
whereas negative scores are normalized across a
smaller window of -1 to -100. The negative scale
was chosen to be smaller to provide a mitigated
number to minimize any psychological distress that
could be induced by receiving a highly negative score.
Thus, the overall MHQ score spans a possible range
from =100 to +200, where negative scores reflect
clinical or clinically at-risk populations and positive
scores reflect the distribution of the normal healthy
population. This score range was also chosen to
be similar to the way that 1Q scores are computed,
where scores are centralized around 100.

MHQ Dimension Scores

In addition to the aggregate MHQ scores, MHQ scores
are computed in the dataset for 6 broad dimensions
of mental health: Core Cognition, Complex Cognition,
Mood & QOutlook, Drive & Motivation, Social Self,
and Mind-Body Connection, that have overlap and
parallels with the RDoC principles of domains and
constructs (Insel et al., 2010). To compute these
dimension scores, a weighted average of items for
each dimension is calculated by weighting spectrum
or problem indicators core to the dimension as 1
and spectrum or problem indicators secondary
to the dimension as 0.5. This weighting algorithm
was developed based on a review of cognitive and
neuroscience models of brain functioning. For
example, the item Stability and calmness is coded
with a primary 7 weighting in the Mood & Outlook
dimension and a secondary 0.5 weighting in the
Mind-Body dimension to reflect its dual components
of emotion and physiological response, whereas the
item Unwanted, strange, or obsessive thoughts is dual
coded with a primary weighting in the Core Cognition
dimension and a secondary weighting in the Mood &
Outlook dimension to reflect both the cognitive and
emotional elements of this item. In this regard, an
item could be assigned to 2 different dimensions and
occasionally to 3. Overall, each dimension comprised
10 to 24 items. The dimension scores were then
normalized to constrain them to a smaller scale than
the overall MHQ to distinguish them from the overall
score. Positive scores are normalized to the range
of 0to 100, whereas negative scores are normalized
to the range of -1 to -50.

Geographic Reach of the Dataset

The MHQ launched in April 2020 in English and
although it is open to all respondents globally (the
dataset currently spans 169 countries in total), data
collection focused on 10 English speaking countries



(or countries where there is a large English-speaking
population) including United States, Canada, United
Kingdom, Ireland, Australia, New Zealand, Singapore,
South Africa, India and Nigeria. Recruitment initially
focused on the United States, Canada, India, United
Kingdom and Australia and was later expanded in
December 2020 to include South Africa, New Zealand
and Singapore. In February 2021, data collection

was further expanded to include Ireland and Nigeria.

Each year the MHQ will be launched in additional
languages, and the database will be updated with
responses in those respective languages. Table
3 outlines the current number of responses and
geographical scope of the database, as well as future
plans. This table will be updated each year.

Table 3: Overview of existing dataset and planned future expansion in 2021.

Total Number

Language . . of responses
Launch Date Countries with focused outreach
of MHQ (Global; May
2021)
Aol United States, United Kingdom, Canada,
g . English Australia, New Zealand, South Africa, 104,000+
2020-ongoing _ _ o
Singapore, India, Ireland and Nigeria
Mexico, Colombia, Argentina, Spain,
Planned 2021 Spanish Venezuela, Peru, Ecuador, Chile, Guatemala N/A
and Cuba
Egypt, Algeria, Sudan, Irag, Morocco, Saudi
Planned 2021 Arabic Arabia, Yemen, Syria, Tunisia and the United N/A
Arab Emirates.
France, Belgium, Switzerland, Canada,
Planned Democratic Republic of Congo, Cote d'lvoire,
French i N/A
2021/2022 Madagascar, Cameroon, Burkina Faso,
Niger, Mali, Senegal.

Dataset Format and Usage

The Mental Health Million project data is currently
freely available to anyone for not-for-profit purposes
through our in-house data repository Brainbase where

new MHQ completions are automatically appended in

real time. Access to the dataset can be requested via
our website, where researchers are asked to provide
their contact details, a brief description of how they
plan to use the data, as well as confirming that it will
be used only for not-for-profit purposes. An invitation

to the platform is then sent to the individual via email
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through which they can access and download the
data, together with supporting documentation. The
choice to use an in-house repository, rather than
an existing publicly available repository, is to allow
the association between the dataset and our MHQ
assessment platform via a backend system that
controls the automatic updating of responses, as
well to allow future integration with a data exploration
and visualization interface that is currently in
development.

Data Format

The data is presently available on Brainbase as
a downloadable csv file organized with each
individual as a row. Individual fields are described
in supplementary table 1. The main file is dynamic
and includes all data for the current year. Data
is automatically updated every time someone
completes the MHQ assessment. Currently there
are 400-1000 new responses being added each day.
Each time the dataset is downloaded from Brainbase
it will therefore reflect this updating of responses. In
addition, separate csv files provide annual datasets
from 2020 and pilot data from 2019.

An analysis interface is presently available through
the Brainbase platform in beta and allows the slicing
of the dataset into subsets for download based on
various criteria such as age, gender and country
along with simple graphical visualizations. All
visualizations at a country level are weighted by the
age and gender to reflect the actual demographics
of the country based on the country census or latest
population estimates.

Validation and Cleaning of the Dataset

The dataset is based on data and responses
provided by respondents self-selected from the
general population and no responses are removed

or excluded. The accuracy of the data is therefore
subject to people’'s honesty when answering. To
strengthen the accuracy of the data, respondents
are made aware at the start of the MHQ that they
will receive a score and feedback report at the end
of the assessment and can opt to receive a more
detailed report via email. As the primary motivation
of respondents when completing the MHQ is to gain
insight into their own state of mental wellbeing, this
reporting system of scores and feedback therefore
encourages them to provide honest answers.

The MHQ is freely available online to anyone who
wishes to take it. However, there is a possibility that
people who are not proficient in the language in which
it is taken will attempt to complete it. To try and
account for this, we ask a question at the end of the
assessment to determine whether the respondent
found the MHQ easy to understand “Did you find this
assessment easy to understand?” Yes/No. Although
we do not automatically remove respondents who
answer “No”’ from the dataset (currently this equates
to 2.5% of the dataset), it is possible to easily remove
these respondents from the dataset if required.

Sampling Limitations and Caveats

Data is collected from respondents recruited via
Facebook and Google Ads, as described above.
The data from any one country is therefore not
necessarily representative of that country’s
population and should not be considered as
such. Demographic representation of age, gender,
ethnicities, socioeconomic status and education
may not reflect the true demographic profile of a
geography and should be accounted for in analysis.
However, the sampling has been carried out in a
standardized way across all countries, therefore
allowing for some country comparisons within this
specific dataset.
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Completion of the MHQ requires online access to the
internet and therefore is not currently available for
completion by those who do not have internet access.
Our sister project, the Human Brain Diversity project
aims to collect data from non-internet connected
individuals, helping to fill this gap in the data.

The recruitment currently prioritizes respondents
in English speaking countries (or countries with
considerable English-speaking populations) as the
MHQ is only currently available in English. Several
translations of the MHQ are planned for 2021 and
beyond (starting with Spanish, Arabic and French)
which will lead to an expansion of the database as
the outreach is concurrently expanded to the relevant
countries.

Roll out of the MHQ was carried out at different
times across countries. This accounts for why the
distribution of data varies across different countries
over time.

Several updates to the MHQ have been carried out
since its launch in April 2020, most recently in January
20217 (see supplementary PDF file). We encourage
users to check the supporting documentation on
Brainbase which outlines these changes.
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