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Abstract 

Background:

The MHQ is an assessment of mental health and wellbeing that comprehensively covers symptoms across 10 
major psychiatric disorders as defined by the DSM-5, in addition to constructs defined by RDoC and positive 
dimensions of mental function using a novel life-impact scale. An overall measure of mental wellbeing, the 
Mental Health Quotient or MHQ, is computed based on these elements using a nonlinear transformation of 
the scale followed by a rescaling. The MHQ has been deployed as part of the Mental Health Million Project 
as a freely available anonymous online assessment that, on completion, provides a score to the individual 
that places them on a spectrum from Distressed to Thriving along with a personal report spanning their 
various dimensions of mental wellbeing with strategies for improvement. Since its launch in April 2020 over 
200,000 people have taken the MHQ. Here we provide various demonstrations of the reliability and validity 
of the MHQ.

Objective:

This paper outlines the reliability and validity of the Mental Health Quotient (MHQ), including construct 
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validity of the life impact scale, sample and test-retest reliability of the assessment and criterion validation 
of the MHQ with respect to productivity loss and clinical burden.

Methods:

To assess  sample reliability, random demographically matched samples of 11,033 people were compared 
from within the same 6-month period. Test-retest reliability was determined using the subset of individuals 
who had taken the assessment twice at least 3 days apart (N=1907). In addition, a subset of respondents 
(N=4,247 or 7,625) were asked additional questions (along with the standard MHQ questions) on symptom 
frequency and severity for an example symptom (Feelings of Sadness, Distress or Hopelessness), days of 
work missed in the past month, and days with reduced productivity. In addition, elements with high negative 
life impact considered to meet the threshold to be considered a ‘symptom’ were mapped to the criteria for 
each of 10 major DSM-5 based mental health disorders to calculate the clinical burden (N=174,618). 

Results: 

Distinct samples collected during the same period had indistinguishable MHQ distributions and average 
ratings for each of the 47 elements, demonstrating the reliability of the assessment and MHQ scores were 
correlated with r=0.84 between retakes. The life impact rating was correlated with both frequency and severity 
of symptoms and mean values had a clear linear relationship with an R2>0.99. Furthermore, aggregate 
MHQ scores were systematically related to both productivity and clinical burden. At one end of the scale, 
those in the Distressed category had an average productivity loss of 15.2±0.5 days per month with 89.08% 
(8,986/10,087) mapping to 1 or more DSM-5 based clinical disorders. In contrast those at the other end of 
the scale, in the Thriving category, had an average productivity loss of 1.3±0.1 and 0.00% (1/24,365) had 
any DSM-5 based clinical disorder. 

Conclusions:

The MHQ is a valid and reliable assessment of mental wellbeing when delivered anonymously online.
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1.  Introduction

1.1  Background

The landscape of mental health assessment is built 
around specific psychiatric disorder categories based 
on the clinical classification systems of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-5) 
[1] or the International Classification of Diseases 
(ICD-11) [2]. Although these assessments can identify 
whether an individual exhibits symptoms pertaining 
to a specific mental health disorder definition, they 
do not provide a perspective of the overall symptom 
profile of the individual or insight into the positive 
assets and strengths of the individual’s mental 
function. Thus, no assessment existed that could 
provide a perspective on the overall mental wellbeing 
of an individual across a general population where 
individuals fall along a continuum from distressed 
to thriving.  

1.2   The Mental Health Quotient 

To address this gap, we developed a new web-
based assessment tool called the Mental Health 
Quotient (MHQ) [3], that assesses the complete 
breadth of mental health elements spanning a 
range from negative symptoms to positive mental 
assets using a unique life-impact scale. The tool 
was developed based on a comprehensive review 
of symptoms assessed across 126 commonly 
used psychiatric assessment tools spanning the 
disorders of 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 (see [4] for a complete 
list of assessment tools). Symptoms from these 

126 assessments were consolidated into a set of 43 
symptom categories and reviewed and expanded in 
the context of the Research Domain Criteria (RDoC) 
constructs put forward by the National Institute of 
Mental Health (NIMH) [5, 6]. The resultant 47 items 
were then split into 2 formats – mental functions 
that could manifest as a spectrum from positive to 
negative (spectrum questions), and those symptoms 
that purely represented detractions from overall 
mental health (problem questions). 

Spectrum and problem questions within the MHQ 
were answered using a 9-point scale reflecting the 
consequence on one’s life functioning and impact 
on their ability to carry out tasks and activities in 
their daily lives. The scale is therefore different 
from traditional mental health assessments which 
typically focus on the frequency, severity, duration 
and/or timing of symptoms. An aggregate MHQ 
score, developed using an algorithm that nonlinearly 
transforms the life impact scale based on different 
categories of symptom seriousness was provided 
on completion of the assessment [3]. This score is 
intended as a representation of the overall mental 
wellbeing of the individual and categorized from 
Distressed (-100) to Thriving (+200). 

1.3  Clinical Burden and Productivity

The MHQ is currently used online as part of an 
open data project called the Mental Health Million 
Project, which is a web-based surveillance platform 
monitoring the status of population mental health 
across the globe, and currently spans 30 countries 
and 3 languages (English, French and Spanish). One 
purpose of the project is to understand the overall 
clinical burden of mental distress across the globe. 
For example, evidence suggests that the clinical 
burden of mental health has been increasing as many 
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individuals grapple with the consequences of the 
Covid-19 pandemic [7-9]. Therefore, mapping the scale 
of this mental health burden with a comprehensive 
symptom profiling measure that is valid, reliable and 
applicable to the general population is important to 
provide real-time, dynamic surveillance of population 
mental health. 

A second purpose of the project is to better understand 
the consequences of poor mental wellbeing on 
life functioning outcomes such as productivity. 
Evidence suggests a clear relationship between 
mental wellbeing and productivity, where those 
with mental health disorders such as depression 
experience more days lost and unproductive days 
(e.g., presenteeism) compared to those without 
mental health disorders [10-16]. The significant 
scale of economic loss associated with this reduced 
productivity [17-20] means it is imperative that we 
better understand the relationship between mental 
wellbeing and productivity in the general population to 
develop preventative interventions, as well as having 
the necessary insights to help develop therapies and 
treatments that improve productivity in those already 
experiencing mental distress, therefore mitigating 
economic loss [21]. 

Altogether, it is important that an assessment of 
mental wellbeing across a population serves as a 
reliable and valid indicator of its mental health and 
productivity. Here we demonstrate the validity and 
reliability of the MHQ by addressing 1) how the unique 
life impact scale relates to more commonly used 
assessments of frequency and severity, 2) whether 
an anonymous web-based assessment serves as a 
true measure of the population by demonstrating its 
population and test-retest reliability, 3) how well the 
composite MHQ score relates to functional criteria 
such as clinical diagnostic criteria, workdays missed 
and overall life productivity. 

2.  Methods

2.1  Recruitment of Participants 

The data used was taken from the Mental Health 
Million open-access database [22] and included 
responses from 179,238 English speaking individuals 
from the United States, Canada, United Kingdom, 
Ireland, Australia, New Zealand, South Africa, 
Singapore, India and Nigeria collected during 2021. 
The study received ethics approval from Health Media 
Lab Institutional Review Board. Participants were 
recruited via outreach campaigns on Facebook and 
using Google Ads by targeting a broad cross section 
of adults aged 18-85+ across a wide geographic 
and socioeconomic demographic. The anonymous 
assessment was freely available online for anyone 
to complete and individuals took the assessment 
for the purpose of getting their personalized mental 
wellbeing report on completion. These factors 
therefore motivated respondents to complete the 
assessment with honest and accurate answers. 
Only respondents who found the assessment easy 
to understand (i.e., responded Yes to the question, 
“Did you find this assessment easy to understand?”) 
were included in the analysis. This resulted in the 
exclusion of 2.58% (174,618/179,238) respondents 
leaving 174,618 for the full analysis. 

2.2  Assessment of Reliability 

2.2.1 Reliability across randomly selected samples

All respondents from the United States, India, Australia 
and United Kingdom between January 2021and June 
2021 were pooled together (N= 44,132). 4 randomly 
selected and non-overlapping samples of 11,033 
people were selected with similar demographic 
composition. We then computed the average rating 
(1-9) for each MHQ scored element for each sample, 
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the average MHQ score for each sample and the 
statistical differences between the samples. 

2.2.2  Internal consistency analysis

The MHQ is designed to be as parsimonious as 
possible without repetition. However, the internal 
consistency of the MHQ was evaluated by looking 
at the relative correlations between elements that 
would be expected to be correlated compared to 
those that would not. Firstly, the correlation between 
two questions asking about sleep quality within 
the MHQ was computed. Sleep question 1 asked 
respondents to “Assess your Sleep Quality: Your ability 
to easily fall asleep, stay asleep during the night and 
wake up feeling rested” and sleep question 2 asked 
respondents: “In general, I get as much sleep as I 
need”. The 1-9 rating score from sleep question 1 was 
correlated against transformed answers from sleep 
question 2 where each answer option was assigned 
a number that was roughly equivalent to the text 
description: All the time = 7; Most of the time = 5; 
Some of the time = 3; Hardly ever = 1. Secondly, the 
correlation between two questions asking about mood 
was computed. Mood question 1 asked respondents 
to: “Assess your Feelings of Sadness, Distress or 
Hopelessness: Experiencing overwhelming feelings 
of sadness, distress or helplessness, or having spells 
of uncontrollable crying” and was rated on a 1-9 life 
impact scale. Mood question 2 asked respondents: 
“How would you describe your overall mood right now 
on a scale from very negative to very positive?” and 
was rated on a 1-9 scale from “Very negative” to “Very 
positive”. Comparisons were also made between 
responses for the related MHQ items of Self Worth and 
confidence to Self-image. In addition, comparisons 
were made between items of Physical intimacy to 
Memory; Emotional control to Coordination; and 
Memory to Emotional control which would not be 
expected to have significant correlation. 

2.2.3 Test-retest reliability

Within the sample of 174,618 respondents, email 
addresses were provided by 80,955 respondents to 
receive their MHQ report. These email addresses 
were automatically converted into anonymous 
unique identifiers which allowed us to identify repeat 
respondents. Of these, 2231 respondents had taken 
the MHQ twice at varying time intervals up to 15 
months from the time of the first assessment.  Those 
who took the MHQ twice within the same day or 
immediately on the next day were excluded as they 
were more likely to be experimenting with answer 
choices than evaluating their own change over time in 
an honest way. Thus only those who had at least three 
days between attempts were included in the analysis 
(N=1907). We examined the test-retest reliability of 
the MHQ in this sample by looking at the correlation 
between the item ratings on the first and second 
attempt as well as the correlation between MHQ 
scores across both attempts.

2.3  Validation of the Life Impact Scale 

The scored questions of the MHQ are formulated to 
be answered on a 9-point life-impact scale reflecting 
the impact of a particular mental aspect on one’s 
ability to function [3]. For example, for questions 
pertaining to mental health challenges, 1 referred 
to “Never causes me any problems”, 9 referred to 
“Has a constant and severe impact on my ability to 
function”, and 5 referred to “Sometimes causes me 
difficulties or distress but I can manage”.  For the 
purpose of validation, for the question which asked 
individuals to rate the impact of their Feelings of 
Sadness, Distress or Hopelessness on this 9 point 
scale, 2 additional questions were asked when a 
value of 5 or more was selected (N=4,247): (1) “How 
many days in the last week did you experience these 
feelings” with options for selection from 0-7 (similar 
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to the format in depression screening tools such as 
the Center for Epidemiologic Studies Depression 
(CES-D) scale [23, 24] and (2) “On these days, how 
did these feelings impact your ability to function in 
life” with 5 options of increasing severity as follows 
coded from 1 (least severe) to 5 (most severe): 1= 
“They would come and go while I went about my life 
as normal”; 2= “I did what I had to do, but they were 
always there in the back of my mind”; 3= “I managed 
but it took extreme effort”; 4 = “They stopped me 
doing the things I usually do, or would want to do”; 
5 = “They consumed me so much I was unable to 
get out of bed”. The average frequency and severity 
and standard error (SEM) were then computed for 
each selection on the life impact scale from 5 to 9. 

2.4  Relationship of MHQ Score 
to Clinical Burden

The computation of the MHQ score takes into 
account the number of severe symptoms (i.e. high 
negative life impact). Thus, the number of elements 
with a rating that signifies a high negative life impact 
decreases as MHQ score increases although the 
nonlinear weighting differs for different types of 
symptoms. Nonetheless, to assess how effectively 
the MHQ score relates to clinical burden, we mapped 
symptoms of the MHQ to the criterion for each of 10 
major DSM-5 disorders (depression, anxiety, bipolar 
disorder, ADHD, PTSD, OCD, addiction, schizophrenia, 
eating disorder and ASD) and examined (1) the 
percentage of individuals meeting the diagnostic 
criteria for at least 1 disorder and (2) the average 
number of diagnoses per person for each MHQ 
score bin where the bin size was 25 MHQ points. The 
mapping of clinical diagnosis was done as follows:

For each of the 47 MHQ items, responses were 
determined to be clinically significant symptoms 
if they met a particular threshold of impact on the 

individual’s ability to function (hereafter referred to 
as “clinical symptom(s) or symptoms”). For problem 
items which represented a unidimensional scale of 
symptom severity from 1 to 9, the threshold selection 
for a clinical symptom was ≥8. For spectrum items 
where elements of mental function could be either a 
negative symptom or a positive asset (e.g. memory) 
and the 1 to 9 scale ranged from negative symptom 
(1-4) to positive asset (6-9), the threshold selection 
for a clinical symptom was a rating of ≤1. 

MHQ items were first mapped to the symptoms 
within each of 10 common DSM-5 disorder criteria 
based on the closest semantic match (Newson et al, 
under review). As MHQ questions were formulated 
from DSM-based questions, all symptoms from the 
DSM-5 disorder criteria had an MHQ match. The 
specific criteria rules of the DSM-5 were then applied 
to arrive at a disorder diagnostic mapping (Newson 
et al, under review). For example, for depression 
a positive diagnosis requires that the individual 
has experienced at least 5 of the criteria with 1 of 
them being a depressed mood or loss of interest or 
pleasure. A set of rules using combinations of the 
DSM-5-mapped MHQ items was developed to align 
with these criteria descriptions for each of the 10 
disorders. For each respondent (N=174,618), these 
rules were applied to their MHQ clinical symptom 
profile to determine diagnostic match to each of the 
10 disorders. Although this does not categorically 
state that the individual would be diagnosed with 
that disorder in the context of a clinical interview, 
it indicates that their pattern of clinical symptoms 
broadly aligned with the diagnostic criteria for that 
disorder. However, we note the caveat that in bipolar 
disorder, symptoms denoted extreme versions of 
positive assets (e.g., grandiosity and decreased need 
for sleep) which were not fully articulated within the 
MHQ, while for OCD the MHQ items were broader 
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(e.g., obsessive thoughts were incorporated within 
a general item reflecting strange, unwanted and 
obsessive thoughts). Further, specific criterion of 
symptom timing was not included as this is not 
included in the MHQ which assesses the individual’s 
current perception. 

2.5  Relationships of MHQ Score to 
Productivity Criterion. 

To assess the relationship between the MHQ score 
and measures of functional productivity a subset 
of participants (N=7,625) were asked 2 additional 
questions: (1) “How many days during the past 
month were you totally unable to work or carry out 
your normal activities because of problems with 
your physical or mental health” and (2) “How many 
days during the past month were you able to work 
and carry out your normal activities, but could not 
get as much done because of problems with your 
physical or mental health?” with options to select 
a number between 0 and 31. Individuals were then 
grouped by MHQ score in bins of 25 MHQ points 
and the average and SEM of days or work missed 
(M) and days with reduced productivity (R) were 
then computed for each bin. We then computed 
overall loss of life productivity for each individual as 
M+n*R where n represented the loss of productivity 
on those days and was assumed to range from 20% 
to a 50% loss of productivity. Data was examined 
for all respondents together, and for a subset of 
respondents (N=3,306) who responded “Employed/
Self-Employed” to the MHQ question “Please select 

which best describes your occupational status?” 
(alternative answer options included Homemaker, 
Unemployed, Retired, Studying or Not able to work).

3.  Results

3.1  Reliability and Internal Consistency 
in the MHQ

3.1.1  Assessment Reliability

For a test to be reliable it must produce similar results 
across similar samples. Here we assessed the results 
across multiple randomly selected demographically 
matched samples of 11,033 people out of 44,132 
respondents between January and June 2021 (see 
Methods). Figure 1A shows the average rating for each 
element of the assessment for spectrum (left) and 
problem (right) items. Across all samples the ratings 
were correlated with r>0.8 for all pairs and distributions 
of ratings for individual elements were highly similar 
and statistically indistinguishable (ANOVA, P=.99) with 
one example from the element “Self-image” shown in 
Figure 1C. Similarly, the distributions of the resulting 
MHQ scores for each of these 4 samples were highly 
similar (Figure 1C, ANOVA, P=.18). 

These results confirm the reliability of the MHQ, 
offered anonymously and online. Should responses be 
randomly generated (e.g. by bots) or if individuals had 
highly inconsistent interpretations of the life impact 
scale this would not be the case.
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3.1.2 Internal Consistency

Overall, related elements were more significantly 
correlated than unrelated elements examined. 
Among related elements, the life impact rating 
relating to Sleep Quality had a 0.63 correlation 
with response to the question on how many days 
a week they got sufficient sleep. Thus, those who 
had challenges with sleep quality were also likely 
to get fewer days of sufficient sleep. Similarly the 
life impact rating of Feelings of sadness, distress or 
hopelessness had a 0.64 correlation with momentary 
assessment of mood indicating that those with more 
significant impact of Feelings of sadness, distress 
or hopelessness were also more likely to have a 
negative mood at the time of taking the assessment. 
Finally, life impact rating of MHQ item Self-image had 
a 0.77 correlation with the rating of item Self-worth 
and confidence.  

In contrast ratings of unrelated elements had lower 

correlations. For example, Memory and Physical 
intimacy had a correlation of 0.35, Emotional control 
and Coordination had a correlation of 0.36 and 
Memory and Emotional control a correlation of 0.39.

3.1.3 Test-retest reliability 

The MHQ is designed to measure changes in the 
mental wellbeing of the population and therefore 
in individual mental wellbeing status over time. 
Therefore MHQ scores of individuals could change 
over time. However over short time frames of less 
than a year, most individuals would not be expected 
to change significantly.  In alignment with this, among 
all those who could be identified as having taken 
the MHQ twice at least 3 days apart, MHQ scores 
were correlated with r=0.84 (p~0). Figure 2A shows 
that the MHQ scores for test plotted against the 
MHQ scores for retest, demonstrating that points 
fall around the line y=x.  Furthermore, this correlation 
did not change significantly as the interval between 

Figure 2:  Test-retest reliability of the MHQ

(A) MHQ score for the assessment retake (retest) versus 
MHQ score for the first take (test). Grey line represents y=x.  

(B) Correlation of MHQ scores (black) and item ratings 
(grey) for different test-retest intervals. Values of the bars 
represent N values for that group.
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attempts increased although correlations were as 
high as 0.88 for retest intervals of 8-120 days (Figure 
2B, black bars).  Finally, the correlation between the 
ratings of individual elements on each attempt was 
0.70 (p<10-20) and did not change as the interval 
between attempts increased (Figure 2B, grey bars). 
Thus the MHQ had high test-retest reliability but also 
reflected changes that can occur in mental wellbeing 
over time.  

3.2  Relationship of Life Impact Scoring to 
Frequency and Severity

Clinical assessments are heterogeneous in their 
assessment of the frequency and severity of 
symptoms. For example, a review of 126 assessment 
tools found that, across 19 commonly used 
depression scales, 51% of questions asked about 
frequency of symptoms and 32% asked about 
severity, while across 9 PTSD assessment tools, 

17% of questions asked about frequency while 
53% asked about severity [4]. Given the lack of 
clear understanding of which aspect – frequency, 
severity or duration of a symptom matters most, 
the MHQ uses a composite 9-point life impact scale 
as described in the methods. Here we demonstrate 
a strong relationship between the rating on the life 
impact scale and both frequency and severity of 
symptoms. In this example, individuals who indicated 
any degree of challenge (selection >4 on the 9-point 
life impact scale) with Feelings of sadness, distress 
and hopelessness were asked about the frequency 
of episodes as well as the nature of severity of the 
symptom from a “Feeling that comes and goes while 
they are going about their day” to “Being so consumed 
by it that they are unable to get out of bed”. The 
rating of life impact was correlated to frequency, 
measured as the number of days in the past week 
where they experienced the symptom, with r=0.5. 
At an aggregate level mean ±SEM of frequency for 
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Figure 3:  Example relationship of Life Impact to Frequency and Severity

(A) Selection on the MHQ life impact scale for Feelings of Sadness, 
Distress and Hopelessness is linearly related to frequency of these 
feelings or number of days per week where they were experienced 
(line = linear fit, R2=0.99)

(B) Selection on the MHQ life impact scale is similarly linearly related to 
severity of the symptom (5 point ordinal scale; line = linear fit, R2=0.99). 

(C) Frequency x Severity is nonlinearly related to MHQ life impact 
selection (line = exponential fit, R2 0.98).
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each rating on the life impact scale (data collected 
only for ratings >4 on the 9-point scale) was linearly 
related with R2=0.99 (Figure 3A). Extrapolation of 
this function to life impact ratings less than 5 shows 
that those selecting 1 (the lowest end of the scale 
indicating no impact) would have experienced that 
symptom at a frequency of <1 day in the last week.  
Across all data, life impact was similarly positively 
correlated to the level of severity selected (where 
options of severity were coded from 1-5) but less 
so than with frequency (r=0.32). However, aggregate 
mean ±SEM of severity for each life impact rating was 
also linearly related (Figure 3B, R2=0.99). Finally, in 
the aggregate, a composite measure of frequency 
x severity was nonlinearly related to the life impact 
rating with R2=0.98 (Figure 3C).

3.3  Relationship of MHQ Scores 
to Clinical Burden

We next demonstrate a strong relationship between 
MHQ scores and clinical burden. Here, since 

symptoms asked about in the MHQ are derived 
from DSM-based assessments, each MHQ item 
maps to the various symptoms of each of 10 major 
mental health disorders including depression, bipolar 
disorder, anxiety, OCD, PTSD, ADHD, addiction, 
schizophrenia, eating disorder and ASD. By applying 
the diagnostic criterion of the DSM-5, a diagnostic 
indication can be determined for each disorder for 
each individual (see Methods). As would be expected, 
the average number of clinical symptoms increased 
as the MHQ decreased given the non-linear weighting 
of symptom severity within the MHQ scoring (Figure 
4A). Beyond this, we show the percentage of people 
with symptom profiles that aligned with DSM-5 
defined disorder criteria increased as the MHQ score 
decreased, such that 89.08% (8,986/10,087) of those 
in the Distressed category (MHQ <-50) had symptom 
profiles that aligned with at least one clinical mental 
health disorder while 0.00% (21/70367) in the 
categories of Succeeding and Thriving (MHQ >100) 
had profiles that aligned with these DSM-5 defined 
disorder criteria (Figure 4B). Similarly, the number of 
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Figure 4:  Relationship of MHQ Score to Clinical Symptoms and Diagnosis

(A) Average number of symptoms (life impact >7 for problem items and 
<2 for spectrum items) decreased as MHQ score increased. Grey area 
represents the negative side of the scale or MHQ score categories of 
Distressed and Struggling; all panels.

(B) 97.83% (3,926/4,013) of those with the lowest negative MHQ scores 

(−100 to −75) mapped to at least 1 of 10 major clinical disorders and 
decreased systematically such that <1% in the positive score range 
mapped to a clinical disorder.

(C) Average number of disorders per person decreased with MHQ score.  
In the positive range average disorders per person was close to 0. 
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disorders per individual decreased systematically as 
MHQ scores increased with the average number of 
disorders per person at 3.8 for those in the Distressed 
group and 0.0 for those in the Succeeding and 
Thriving groups (Figure 4C). Thus, the MHQ score is 
also reflective of the overall clinical burden of mental 
health.

3.4  Loss of Function Criterion Validation

It is important that a score of mental wellbeing 
relevant to the general population reflects more 
tangible aspects of human function. We therefore 
explored the relationship between the MHQ score, 
as an overall assessment of mental wellbeing, to lost 
days of work and lost productivity (presenteeism). 
As MHQ scores increased, the average number of 
days of work missed in the past month (Figure 5A, 
mean ±SEM) decreased systematically and was best 

fit by an exponential function with R2=0.98. All those 
in the lowest MHQ score bin (−75 to −100) were 
unable to work 15.0±0.9 days while those who were 
employed (as opposed to studying, unable to work, 
unemployed, retired or occupied with household 
work) were unable to work 9.3±1.6 days in the last 
month. In contrast, those who were in the highest 
MHQ bin (175-200) lost only 0.2±0.1 days while 
those who were employed lost 0.2±0.07 days.  
Furthermore, as MHQ scores increased, average 
days where people reported not being as productive 
as usual at work (presenteeism) decreased linearly 
(Figure 5B, R2=0.98 for all respondents and employed 
alone). Here, all those in the lowest MHQ bin (−75 
to −100) were not productive 14.2±0.9 days while 
those employed alone were not productive 15.6 ±1.6 
days which reduced to 3.2±0.8 and 2.2±1.1 days for 
those in the highest MHQ score bin (175-200) for all 
respondents and employed respondents respectively. 
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Figure 5:  Relationship of MHQ Score to Productivity

(A) Days unable to work in the past month decreased nonlinearly as MHQ 
score increased (closed circles, exponential fit R2 = 0.98).  Employed 
people (open circles) with low MHQ scores missed fewer days of work 
on average compared to all respondents together.

(B) Days in the past month with reduced productivity (presenteeism) 
decreased linearly as MHQ score increased (closed circles, exponential 
fit R2 = 0.98).  Employed people (open circles) with low MHQ scores 

had more days of presenteeism on average since they tended to miss 
fewer days of work.

(C) Total productivity loss for employed (dotted line) and all respondents 
together (solid line) as a function of MHQ score (calculated as Days 
missed + n * Days with reduced productivity, where n is assumed as 
a range between 0.2 [lower dotted/solid line] and 0.5 [upper dotted/
solid line]). 
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Figure 5C shows the total loss of life productivity 
as a function of MHQ score taking both days of 
work missed and days that were less productive, 
assuming a range of 20% to 50% loss of productivity 
on less productive days. Altogether those with the 
poorest mental wellbeing had an overall reduction 
in life productivity of anywhere from 18-23 days per 
month on average and while those with the best 
mental health did not often miss a day of work, 
even this group reported a few unproductive days a 
month. Thus, MHQ scores are a good representation 
of behavioral loss of function.

4.  Discussion

Here we have demonstrated that the MHQ taken 
online has excellent sample and test-retest reliability 
and internal consistency, that the life impact scale 
used in the MHQ reflects a combination of both 
severity and frequency of symptoms and that the 
MHQ score relates systematically to clinical burden 
in the population as well as loss of function from 
the perspective of days of work missed and loss of 
productivity. For example, the results showed that 
the MHQ scores were highly similar and statistically 
indistinguishable between multiple randomly selected 
demographically matched samples of 11,033 people 
and MHQ scores were correlated between retakes 
with an r=0.84 . In addition, we showed that the 
correlation between MHQ scores and productivity 
outcomes of days lost and unproductive days 
(presenteeism) decreased systematically and was 
best fit by an exponential function with R2=0.98, 
while the correlation between the frequency of an 
example symptom of Feelings of Sadness, Distress 
& Hopelessness and the MHQ life impact rating scale 
was r=0.5 with a linear relationships of R2=0.99. 
Furthermore, the prevalence of MHQ-mapped 
disorders per individual decreased systematically 

as MHQ score increased. Thus, the MHQ provides 
a valid and reliable estimation of population mental 
wellbeing that in turn reflects the clinical burden of 
mental health and productive capacity of a population.  
It is therefore also well suited to measure changes in 
the status and mental wellbeing of individuals and 
the overall population.  

4.1  MHQ and Clinical Burden

Surveillance of population mental health requires 
assessments which are reliable, valid, accessible to 
the general population and provide a comprehensive 
profile of mental wellbeing which has clinical and 
real-world relevance. Currently, most assessments 
used in epidemiological studies are focused on the 
prevalence of individual disorders, rather than overall 
mental health and wellbeing. Thus, these tools treat 
mental illness as an all or nothing phenomenon 
rather than viewing mental wellbeing as a continuum 
from clinical distress to thriving [25]. In addition, 
focusing only on individual disorders creates a siloed 
landscape of clinical burden rather than offering a 
trans-diagnostic or disorder-agnostic perspective to 
mental distress that would overcome some of the 
difficulties of a system of disorder classification that 
is at odds with the heterogeneous and comorbid 
nature of symptomatic experience [26-33] and poorly 
articulated within the scope of existing psychiatric 
assessment tools [4, 34, 35]. Thus, the aggregate 
burden of clinical-level mental distress is generally 
unknown. The MHQ, as a valid and reliable measure 
of mental wellbeing, aims to fill this gap by providing 
an assessment tool that encompasses a full array of 
symptoms that can be mapped to multiple DSM-5 
defined disorders and thus provides a useful estimate 
of both the prevalence of individual disorders and also 
the overall clinical distress or burden in the general 
population. When rolled out at scale, as is currently 
being actioned as part of the Mental Health Million 

13



project, the MHQ provides a solid foundation for the 
global surveillance of population mental health. 

4.2  MHQ and Productivity

Over the past few decades, there has been mounting 
evidence supporting the relationship between mental 
wellbeing and productivity [10-16], as well as the 
resultant economic loss to society as a consequence 
of days lost and unproductive days (e.g., presenteeism) 
[17-20]. With the increased prevalence in mental 
distress as a result of the Covid-19 pandemic [7-
9], the need to better understand the relationship 
between mental wellbeing and productivity in the 
general population, and to develop interventions, 
treatments and workplace solutions that mitigate 
this loss, is ever more important. However, studies 
investigating this relationship rarely consider mental 
health and wellbeing as a continuum and use tools 
which are specific to certain disorders and that do 
not cover the breadth of symptomatic experience 
[4]. The systematic relationship observed between 
the spectrum of MHQ scores and productivity loss 
supports the use of the MHQ as an assessment of 
the productive capacity of a population, independent 
of any disorder classification. The MHQ therefore has 
important application in helping companies assess 
the mental wellbeing of their workforce and its impact 
on workplace productivity and healthcare costs.  
Similarly, it has important applications in assessing 
the mental wellbeing of University student bodies. 
This will allow, and encourage, organizations and 
institutions to be more strategic in their management 
of mental wellbeing.
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