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Preface 

This document constitutes the final report of a study on the relationship between employee wellbeing, work 
behaviours and work outcomes, using novel workplace telemetry, administrative and survey data. It presents 
the findings of four distinct methodological approaches: 

1. A literature review looking at the interlinkages between health and lifestyle factors, work 
behaviours and work outcomes. 

2. Cluster analysis segmenting workers into different employee ‘types’.  
3. A statistical analysis examining the relationship between workplace behaviours and employee 

wellbeing, as well as between employee wellbeing and employee performance metrics. 

The report will be of interest to policymakers in the fields of workplace wellbeing and data analytics. It will 
also be of interest to a much broader spectrum of readers, including employers.  

This research, prepared for Vitality, was subject to RAND Europe’s rigorous evaluation and quality review 
process, and should not be taken to imply endorsement of any product, position or service. RAND Europe 
independently conducted the analyses performed and presented here and had full editorial control of this 
report. 

RAND Europe is a not-for-profit policy research organisation that helps to improve policy and decision 
making through research and analysis. This report has been peer-reviewed in accordance with RAND’s 
quality assurance standards. For more information about RAND Europe or this document, please contact 
William Phillips (williamp@randeurope.org) at: 

RAND Europe 
Westbrook Centre, Milton Road 
Cambridge CB4 1YG 
United Kingdom 
Tel. +44 1223 353 329  

mailto:williamp@randeurope.org
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Executive summary 

Background 

With an increasing amount of work being carried out through digital channels, new modern workplace 
telemetry,1 used responsibly, affords us the opportunity to understand the relationships between workplace 
habits, wellbeing and work outcomes at an increasingly granular level.  

Aims of the research 

This study aims to build on the understanding of the links between employees’ work behaviours and 
lifestyle, health, wellbeing and workplace outcomes. Specifically, this study investigates the following: 

1. Are workplace behaviours, assessed using novel data, associated with employee wellbeing? 
2. Is there an opportunity to improve employee performance metrics, including engagement and 

productivity, with wellbeing being a mediator? 

Methods 

To answer these research questions, we conducted a literature review to better understand the interlinkages 
between health and lifestyle factors, work behaviours and work outcomes, to help frame the subsequent 
quantitative data analysis. Next, we analysed a proprietary employee dataset derived from 1,023 UK-based 
employees of Vitality, which incorporates Microsoft-collected workplace behaviour data and other 
administrative and self-reported survey data. The Microsoft-collected data includes information on the use 
of Microsoft Teams, including emailing, instant messaging, calls and working hours behaviours, among 
others.2 We used cluster analysis to divide employees into ‘types’ based on shared work behaviours, job 
characteristics and other personal traits. Then we used regression analysis to examine the relationship 
between workplace behaviours and employee wellbeing for these various employee types. We constructed 
an original composite wellbeing score in order to achieve this end. Lastly, we used further regression analysis 
to examine the relationship between employee wellbeing (using the composite wellbeing score) and 
employee performance metrics (including employee engagement, work impairment and productivity, 
among others).  

 

 

 

1 Telemetry is the automated collection and transmission of data using remote devices. 
2 For more information, see https://docs.microsoft.com/en-us/viva/insights/Use/Metric-definitions   

https://docs.microsoft.com/en-us/viva/insights/Use/Metric-definitions


RAND Europe 

iv 

 

Findings 

Evidence from the literature suggests that within an organisation there exist several employee types that can 
be characterised, at different levels of managerial functions, by their work behaviours. Cluster analysis 
revealed six cluster groupings, that varied by seniority and key workplace behaviours. Further, regression 
analysis revealed that these key workplace behaviours are associated with wellbeing and, on the whole, when 
employees have periods in which they work atypically in comparison to their ‘norm’ or usual behaviour, 
this is associated with worse wellbeing outcomes, as measured using the composite wellbeing score.  

Conclusion 

The findings of this study suggest that workplace behaviours are associated with wellbeing, that employees 
can be clustered based on their work behaviours and that improving employee wellbeing is associated with 
better work and performance outcomes. This opens up the opportunity to provide individualised 
interventions with the goal of work behaviour change that could lead to better wellbeing outcomes for 
employees in terms of their mental health, work life balance and burnout risk. This could be of particular 
relevance given the immediate challenges posed by COVID-19. We also present a composite wellbeing 
score that can be correlated with granular work behaviour data going forward. 
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1. Introduction

1.1. Background 

In a globalised world, facilitated through technological change, the labour market is increasingly 
characterised by many employees moving away from a traditional office-based eight-hour workday towards 
more flexible, remote-based patterns. While modern technology has empowered individuals, it has also 
facilitated an ‘always-on’ culture to the point that – according to a recent survey3 – 72.4 per cent of British 
people report they reply to work-related emails or make work-related calls during non-working hours. 
Evidence of this ‘always-on’ culture has been reported globally – including in Asia,4 Europe5 and the United 
States.6 However, this always-on modality paired with working long hours does not typically equate to 
productivity gains; on the contrary, these behaviours could have negative effects on a person’s sleep, cause 
stress, impair the work–life balance and risk burnout. 

The COVID-19 pandemic has been a catalyst to accelerate this trend, and almost overnight many 
workplaces moved completely to remote working arrangements supported by digital technologies.7 While 
this digital shift has allowed workplaces to keep operating, it has also changed the way employees work. 
Direct in-person interactions have decreased while digital meeting volumes have increased.8 Carers of 
children had to adopt more flexible working structures due to home-schooling duties.9 This change in work 
patterns has led to some people feeling increasingly isolated though even more connected to work in some 
capacity, with potentially adverse impacts on work–life balance.10  

With the bulk of work now taking place through digital channels for many people,11 new modern workplace 
telemetry, the automated collection and transmission of data using remote devices – e.g. Microsoft Teams 
usage data – allows workplace habits to be measured at an increasingly granular level and the relationships 
between such habits and employee wellbeing and work outcomes to be better understood. These novel 
insights are interesting not only in their own right but can also help in the design of work practices, policies 

3 CV-Library (2018).  
4 The Economist (2021). 
5 Predotova & Vargas Llave (2021). 
6 Sawhney (2021). 
7 McKinsey (2020). 
8 Microsoft (2021). 
9 Calear et al. (2022). 
10 Campbell & Gavett (2021). 
11 ONS (2022). 
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and interventions that bolster employees’ wellbeing and – in turn – support positive outcomes for employers 
who are confronted with increasing rates of burnout and turnover.  

1.2. Study objectives 

This study aims to develop an understanding of the links between employees’ work behaviours, measured 
through rich workplace telemetry data, and their broader lifestyle, health, wellbeing and workplace 
outcomes, using a proprietary dataset from Vitality in the United Kingdom. In this study, Microsoft Viva 
Insights (MVI) data is used to build a comprehensive picture of employee work behaviours, which are then 
linked to wider lifestyle, administrative and survey data regarding employee health, lifestyle and work 
factors. This detailed dataset enables granular analysis to be undertaken and provides insight on work and 
health, which contributes to the work and health literature.  

The main purpose of the research is to empirically investigate the relationship between certain measurable 
workplace behaviours, such as working long hours, or engaging in low-quality meetings, and employee 
wellbeing. It is to be expected that some of these workplace behaviours will vary dramatically depending on 
the employee’s job and organisational context and level of seniority within the business. Therefore, the 
analysis identifies different ‘types’ of employees based on shared work behaviours, job characteristics and 
other personal traits and – using these employee profiles – looks at whether their workplace behaviours vary 
in terms of their potential effect on employee wellbeing. Furthermore, if certain workplace behaviours are 
associated with employee wellbeing, then it is important to understand whether employee wellbeing is – in 
turn – associated with performance outcomes. Specifically, this study sought to address the following 
research questions: 

1. Are workplace behaviours, assessed using novel data, associated with employee wellbeing? 
2. Is there an opportunity to improve employee performance metrics, including engagement and 

productivity, with wellbeing being a mediator? 

To answer these research questions, we used the following research methods.  

1.3. Overview of research methods 

First, to get a better understanding of the existing evidence, the report starts with a review of the literature 
covering the relationship between workplace behaviours and employee wellbeing, and how the latter is 
associated with performance outcomes. Beyond contextualising this current analysis in the existing 
literature, the information gathered from the review informs the selection of the workplace behaviours used 
in the subsequent statistical analysis.  

Second, to understand the existence of different employee types based on their workplace behaviours, 
measured using MVI telemetry data, we use K-means clustering, which is a statistical method to divide 
employees within the data sample into groups or ‘clusters’ of similar characteristics.  

Third, we then use regression analysis (e.g. fixed effects) to examine the relationship between workplace 
behaviours and employee wellbeing for the various clusters of employees. Specifically, as the propriety 
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dataset includes a large variety of relevant wellbeing measures, we construct a composite score that combines 
several metrics into one measure capturing many dimensions of mental wellbeing. 

Lastly, using regression analysis, we examine the relationship between employee wellbeing, using a 
composite wellbeing score, and employee performance metrics such as employee engagement, work 
impairment and productivity, among others. This is important to help employers develop a business case 
to invest in employee wellbeing.  

1.4. Report structure 

Chapter 2 provides an overview of the existing literature. Chapter 3 discusses the novel data used for the 
study. Chapter 4 summarises the methods and findings of the cluster analysis to determine employee types 
based on their supervision responsibilities and work behaviours across different domains. Chapter 5 reports 
the findings from additional quantitative analyses to determine the associations between work behaviours 
and employee wellbeing, but also the links between employee wellbeing and work and performance 
outcomes. Chapter 6 discusses the research approach for this study and concludes. The appendices provide 
additional detail on methods and outputs.  
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2. The associations between workplace behaviours, wellbeing,
and performance: what do we know from the literature?

To better understand the existing evidence and to inform the statistical methods for this study we begin 
with a review of the existing evidence. For a full description of the literature review methodology, please 
refer to Appendix 1. This chapter presents a brief overview of the academic and business literature looking 
at the relationships between: 

1. Health and lifestyle factors and work outcomes
2. Work behaviours and health and lifestyle outcomes
3. Work behaviours and work outcomes.

Tables 2.1 and 2.2 summarise the identified relationships between health and lifestyle factors and work 
outcomes, and the associations between workplace behaviours and work outcomes. Positive relationships 
are marked with a ‘+’ and negative relationships are marked with a ‘−’. A blank entry indicates that no 
obvious relationship was found from the literature search. A ‘?’ identifies cases where there is mixed 
evidence.  

Table 2.1: Associations between health and lifestyle factors and work outcomes 

Work ability* Work performance** Productivity*** 

Being physically active + + 

Eating a healthy diet +

Smoking – – –

Getting sufficient, good 
quality sleep 

+ + +

Having high blood 
pressure 

–

Having high cholesterol –

Having high glucose –

Suffering from a long-
term health condition 

– – 
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Work ability* Work performance** Productivity*** 

Having one or more 
musculoskeletal 
conditions 

  – 

Suffering from poor 
mental health 

– – – 

* Work ability is a multifactorial concept, encompassing someone’s overall health status, physical capacity and 

psychosociological resources, given organisational and social conditions.12  

** Work performance is a very broad term that has many definitions, but can loosely be defined as how effective 

someone is at performing their job duties.13  

*** Productivity is overall efficiency at performing job duties and can be calculated in various ways including using 

measures of presenteeism (working while impaired) and absenteeism (not working due to sub-optimal health).14  

Table 2.2: The impact of work behaviours on health factors and work outcomes 
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Long working 
hours 

– – – + + – + ? + + 

Flexible working + + +  – + –   – 

Remote working – ? ?  ?      

Intense 
communication 
patterns (emails, 
instant messaging 
and meetings)  

– – – + + ?  – + + 

High levels of 
multitasking 

–   + + ?  –   

Large network size 
(number of 
colleagues 
interacted with) 

       + – – 

 

 
12 Kaleta et al. (2006); Oellingrath et al. (2019). 
13 Koopmans et al. (2011). 
14 For more information on how productivity can be measured, please see: Reilly et al. (1993).   
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2.1. Associations between health and lifestyle factors and work outcomes 

Understanding relationships between health, lifestyle and work has critical policy implications centred 
around designing interventions to improve both population health and workplace health and safety. Indeed, 
highlighting the evidence base that demonstrates the effectiveness of workplace health promotion is 
important given the positive correlation between a worker’s good health and the economic development 
and prosperity of an organisation.15 Hence, understanding the nature of this relationship may help in 
facilitating the development of novel workplace programmes that promote conditions that enable employees 
to flourish in life and at work, and employers to prosper economically.  
Factors concerning individuals’ health, wellbeing and lifestyle can impact workplace outcomes of particular 
interest to the employer, including work ability, work performance and productivity.16  

2.1.1. Lifestyle factors 

Lifestyle factors such as physical inactivity, unhealthy diets and smoking have all been shown to be correlated 
with low work ability.17 Poor sleep has been demonstrated to negatively impact many long-term factors 
related to organisational behaviour such as work performance18 and productivity.19 Evidence shows that 
sleep-deprived employees are more likely to make mistakes while at work, are less engaged with their work, 
are less likely to be promoted and more likely to lose their jobs, all of which have organisational-level 
implications as well as those for the individual.20 A study by RAND Europe and Vitality found that 
employees who engaged in less physical activity were less productive.21 Other research found that more 
active employees were less likely to be sick22 and had higher cognitive functioning, allowing them to perform 
their jobs more effectively.23 Closely related, evidence has shown a relationship between poor diets and 
obesity and a premature exit from the labour market.24 In addition, non-smokers were found to be more 
productive than smokers.25 

2.1.2. Physical health 

There is evidence to suggest that physical health and general wellbeing can also impact workplace outcomes. 
Analysis of the Britain’s Healthiest Workplace26 survey found that employees who reported chronic health 
conditions, high blood pressure, high cholesterol or high blood glucose had lower levels of productivity than 

15 Burton (2010). 
16 For more information, see Oellingrath et al. (2019) and Kaleta et al. (2006). 
17 Kaleta et al. (2006); Oellingrath et al. (2019). 
18 Hafner et al. (2015).  
19 Hafner et al. (2016); Schoep (2019); Soliman et al. (2021). 
20 Pilcher & Morris (2020).  
21 Hafner et al. (2020). 
22 López‐Bueno et al. (2020). 
23 Friedman (2014).  
24 Robroek et al. (2013). 
25 Baker et al. (2017). 
26 See: https://www.vitality.co.uk/business/healthiest-workplace/  

https://www.vitality.co.uk/business/healthiest-workplace/
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colleagues not suffering from these conditions.27 Perhaps unsurprisingly, employees suffering from long-
term health conditions were found to be more likely to be absent from work or impaired while at work, and 
this also impacted their job performance.28 The negative impact on productivity of other health-related 
factors such as musculoskeletal conditions has also been estimated.29 According to analysis of the 2019/2020 
UK Labour Force Survey, an average person suffering from musculoskeletal disorders took 18.4 days off 
work in one year.30 Indeed, it appears that alongside poor mental health, musculoskeletal symptoms are one 
of the leading causes of productivity loss, when measured using absenteeism and presenteeism.31 Further, 
there is evidence to suggest that remote working may exacerbate musculoskeletal issues.32 

2.1.3. Mental health  

There is a large body of evidence linking poor mental health to negative workplace outcomes. Poor mental 
health can impair an individual’s ability to perform their work duties.33 According to research from the 
Mental Health Foundation, 70 million working days are lost in the UK each year due to poor mental health, 
and 25 per cent of workers have considered leaving their jobs due to the impacts of stress.34 Some studies 
have quantified the productivity loss arising from poor mental health as being $1 trillion of the global 
economy,35 $600 billion for the EU-2836 and £15 billion for the UK economy.37 According to analysis of 
Britain’s Healthiest Workplace data, mental health is the biggest driver of productivity loss.38 Several studies 
have also acknowledged the positive impact of general happiness on work performance.39  

2.2. Associations between work behaviours and health and lifestyle 
factors 

As mentioned previously, there is a positive correlation between a worker’s health and the economic 
development and prosperity of the organisation in which they work.40 Understanding the channels through 
which work behaviours impact health is therefore necessary to have a comprehensive idea of the extent to 
which some work behaviours may be sustainable or not for employees, and to design interventions that aim 
to improve workplace health and safety. 

 
27 Hafner et al. (2015).  
28 Jinnett et al. (2017).  
29 Daneshmandi et al. (2017); Hafner et al. (2020); Kerner et al. (2017); Pawaskar et al. (2017); Schoep (2019); Soliman et al. 
(2021).  
30 Health and Safety Executive (n.d.a.). 
31 Alonso et al. (2011); Hafner et al. (2015); Hennekam et al. (2020); Virtanen et al. (2018); Yoshimoto et al. (2020).  
32 European Agency for Safety and Health at Work (2022). 
33 Bergman et al. (2020); Royal College of Nursing (n.d.).  
34 Mental Health Foundation & Unum (n.d).  
35 World Health Organization (n.d). 
36 OECD (2018).  
37 Centre for Mental Health (2011). 
38 Hafner et al. (2015). 
39 Krekel et al. (2019a); Krekel et al. (2019b); The Economist (2019). 
40 Burton (2010).  
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The way in which employees perform their jobs can impact non-work factors such as physical and mental 
health, as well as other aspects of their lifestyles. Throughout this study we use the term ‘workplace 
behaviours’ to cover the workplace habits, patterns and styles that define the manner in which an employee 
undertakes their work. These behaviours comprise many elements, including working hours, meeting 
frequency and communication patterns. 

2.2.1. Working hours 

Longer working hours have been linked to individuals’ health and wellbeing, particularly mental health and 
work–life balance.41 The International Labour Organization estimated that long weekly hours can yield 
acute fatigue and chronic fatigue, generating long-term negative health effects.42 Research from the Finnish 
Institute of Occupational Health has found that long working hours contribute to stress and tiredness, 
leading to impaired sleep, poor mental health, increased alcohol consumption, diabetes, heart disease and 
cognitive impairment.43 Relatedly, more flexible work arrangements have been found to be associated with 
lower levels of chronic stress, better overall health, improvement in work–life balance and better balance of 
responsibilities.44 Nonetheless, there is a need to distinguish between voluntary and involuntary forms of 
flexibility,45 as the latter may be associated with greater work-to-family conflict, stress and burnout.46  

2.2.2. Organisational context 

In some settings, telework has been linked with increased emotional distress, when compared with office 
work.47 However, the impact of the shift in workplace habits on health outcomes depends on wider 
supporting factors such as: the degree of organisational support available to employees, having a dedicated 
working area, the risk of overwork, and the psychosocial implications of working from home.48 It would be 
remiss not to mention the COVID-19 pandemic, which has revolutionised remote working cultures around 
the world. Recent research notes that remote working induced by the pandemic has led to many negative 
health and wellbeing outcomes, including increased family–work conflict, social isolation and stress.49 
Conversely, evidence also suggests there have been benefits to some workers, such as increased flexibility – 
employees noted having more time to engage in ‘healthy’ behaviours such as exercise and sleep.50 Moreover, 

41 Afonso et al. (2017); Fagan et al. (2012); Fein et al. (2017). Kodz et al. (2003). 
42 Tucker & Folkard (2012).  
43 Carmichael (2015). 
44 Examples of responsibilities out of the work environment include education commitments and child or elderly care commitments. 
See: Austin-Egole et al. (2020); Avis (n.d.); Chandola et al. (2019); Tucker & Folkard (2012). 
45 Austin-Egole et al. (2020) states that there is a clear distinction between voluntary and involuntary flexible work practices, with 
voluntary flexible work practices being chosen and desired by employees, while involuntary flexible work practices occur when 
employees work outside of conventional times because employers require it and the employee has little control over this. 
46 Kaduk et al. (2019).  
47 Mann & Button (2000). 
48 Buomprisco et al. (2021). 
49 Galanti et al. (2021). 
50 Phillips & Whitmore (2020). 
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exposure to routine instability in work schedules in general has been found to be associated with 
psychological distress, poor sleep quality and unhappiness.51  

While working from home has become more common, there has also been a shift in the way that workplaces 
are structured and operate, leading to the development of activity-based workplaces in some office settings.52 
The key design feature of activity-based workplaces is the departure from traditional allocated seating to 
open plan offices with a variety of shared work spaces designed for various work tasks (e.g., individual and 
collaborative work, brainstorming, phone conversations and meetings), with the aim of improving 
productivity, engagement and health and wellbeing.53 Research on activity-based workplaces is still sparse, 
though there is emerging evidence that they can positively impact employee health and wellbeing.54 

2.2.3. Other work behaviours 

Organisational expectations of email monitoring during non-work hours have been shown to negatively 
impact employees wellbeing.55 One study found that increased time spent on computer screens was linked 
to poor mental and physical health.56 According to Microsoft, between February 2020 and February 2021, 
time spent in Microsoft Teams meetings increased by 2.5 times, average meeting times increased by 10 
minutes and people sent on average 45 more chat messages a week.57 This ‘digital overload’ as Microsoft 
calls it, has coincided with employees feeling under more pressure, more exhausted and stressed,58 although 
it should be noted that this period corresponds with the emergence of COVID-19. Further Microsoft 
research found that more time spent in video meetings was associated with increased stress and fatigue.59 
Generally, poor psychosocial work dynamics are known causes of stress in the workplace, especially intense 
work demands,60 and workplace stress has been linked to poor mental health, poor sleep, drug use and other 
physical health factors.61 

Limited evidence was found regarding the potential impact of work multitasking on health and lifestyle 
factors, though some literature reflects on the effect of multitasking as a whole rather than in the context of 
work. Some sources suggest that media multitasking is associated with symptoms of depression and social 
anxiety,62 and with higher levels of stress.63  

No evidence was found on the potential relationship between network sizes and lifestyle and health factors.  

 
51 Schneider & Harknett (2019). 
52 Arundell et al. (2018). 
53 Appel-Meulenbroek et al. (2020); Arundell et al. (2018). 
54 Appel-Meulenbroek et al. (2020); Arundell et al. (2018). 
55 Association for Psychological Science (2017); Becker et al. (2018); Belkin et al. (2020).  
56 Pandya & Lodha (2021). 
57 Microsoft (2021).  
58 Rogers (2021).  
59 Rogers (2021).  
60 Health and Safety Executive (n.d.b.)  
61 Furuichi et al. (2020); Koob & Schulkin (2019); Maulik (2017); Yaribeygi et al. (2017). 
62 Becker et al. (2013).  
63 Mark et al. (2014).  
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2.3. Impact of work behaviours on work outcomes 

Finally, understanding the relationships between some work behaviours and work outcomes is essential for 
drawing conclusions about the type of workplace interventions or programmes that could be implemented 
to help improve employee health and wellbeing and modify work behaviours in ways which will maintain 
and maximise an organisation’s economic development and prosperity. As mentioned previously, these 
workplace behaviours can have differing impacts depending on individual and other work characteristics. 

2.3.1. Working hours 

Working long hours, especially when coupled with sleep disruption, can lead to a deterioration in work 
performance.64 In addition, there is evidence that long hours may yield higher levels of sickness absence and 
staff turnover.65 Results are inconclusive over whether long hours have beneficial, detrimental or neutral 
overall effects on work productivity.66 One study found that managers could not distinguish between 
employees who actually worked 80 hours a week and those who just pretended to.67 Some sources suggest 
that those who work longer hours accomplish more, and that this offsets negative impacts on productivity.68 
However, known outcomes of long working hours include engaging in meaningless tasks, low-quality work 
and an increased risk of burnout.69 On the other hand, some evidence suggests that having flexibility over 
your working hours mitigates the negative impact of long working hours. More flexible working 
arrangements have been found to be associated with reduced absenteeism, reduced staff turnover and greater 
work performance.70 Flexible working has also been linked to improved work engagement and job 
satisfaction.71 

2.3.2. Communication patterns (emails, instant messaging and meetings) 

Intense communication patterns, such as an increased number of emails and virtual meetings, have also 
been shown to impact workplace outcomes. Studies have found that the more time per day workers spend 
on email, the lower their perceived productivity and the higher their measured stress.72 People who primarily 
check email through self-interruptions (checking emails in batches, at less frequent intervals) have reported 
higher productivity than those who rely on instant notifications (checking emails whenever they receive an 
instant notification).73 Indeed, evidence from Microsoft shows that that it can take employees an average of 
15 minutes to get back to their main piece of work after an email interruption, with associated productivity 

64 Institute for Employment Studies (2019). 
65 Institute for Employment Studies (2019). 
66 Institute for Employment Studies (2019). 
67 Reid (2015).  
68 Carmichael (2015).  
69 Carmichael (2015).  
70 Austin-Egole et al. (2020); Kaduk et al (2019). 
71 CIPD (2018).  
72 Nielsen (2016).  
73 Mark et al (2016).  
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ramifications.74 Moreover, emailing after work hours has been shown to increase the risk of burnout.75 
Similarly, frequency of daily meetings and calls has been found to predict fatigue, as well as productivity 
and focus levels.76 

The impact of instant messaging appears to be more nuanced according to the literature. Information 
overload and system-feature overload from high instant messaging usage has been linked to significant 
increases in burnout (in the form of emotional exhaustion and reduced personal achievement) and turnover 
intention.77 However, this depends on employees’ preferences and individual characteristics, and instant 
messaging can nonetheless contribute to work performance.78 

The timing of work-based communication can also have an impact on a variety of outcomes. Overall, work-
related communications outside normal working hours have been linked to higher levels of psychological 
distress and exhaustion, and higher levels of work–life conflict, which are in turn predictors of job burnout 
and job satisfaction.79 

Additionally, ineffective and/or unnecessary meetings (e.g. when they are too frequent, irrelevant or poorly 
run) can also impact productivity and work performance.80 One company introduced an initiative that 
removed unnecessary meetings from employees’ work schedules, and this led to individuals gaining an 
average of five hours of focus time per week, as well as improved work engagement.81 Additional meeting 
time has an opportunity cost; many employees compensate for the increased time spent in meetings by 
working longer hours (which can have negative work consequences) or by multitasking.82  

2.3.3. Multitasking  

The extent to which people multitask while in meetings has been shown to correlate with meeting 
characteristics such as size, length, time and type of meeting. Multitasking has been found to yield both 
positive (increased productivity) and negative (loss of attention and engagement) outcomes, depending on 
the situation.83 However, there is strong evidence to suggest that multitasking is less productive than doing 
a single task at a time.84 In addition, work-related interruptions can be detrimental to several work 
outcomes, including employee exhaustion and effort;85 and the impact on task completion time has been 
shown to depend on the hierarchical level of the message sender.86 

 
74 Garton (2017). 
75 Lehigh University (2016); Becker et al (2019).  
76 Fauville et al (2021); Kauffeld et al (2011); Wundamail (2020). 
77 Cho et al (2019).  
78 Li et al. (2011); Ou (2010). 
79 Wright et al. (2014); Zadow (2021). 
80 Cao et al. (2021); Perlow et al. (2017) 
81 Fuller (2015). 
82 Perlow et al. (2017). 
83 Cao et al. (2021). 
84 Gorlick (2009). 
85 Chen & Karahanna (2018); Mark et al. (2008). 
86 Gupta et al. (2013). 
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2.3.4. Network size 

Network sizes have also been proven to have an impact on workplace outcomes. Internal network size and 
quality have been proven to have an inverse relationship with turnover intention.87 High-quality 
relationships with co-workers are crucial for employees with less self-determined work motivation to reduce 
the risk of burnout.88 One study found that the larger an employee’s network size, the better their 
productivity was;89 another found that the size of an internal organisational network could be used to predict 
work engagement.90 Microsoft analysis found that remote work brought about by the pandemic led to 
people prioritising their close, internal networks and neglecting their more distant external networks, which 
led to less work innovation.91  

2.3.5. Differential impacts of work behaviours by employee type 

On balance, the evidence suggests that the negative consequences of long working hours, intense 
communication patterns and multitasking may outweigh the positives (if any) for most employees – but 
this is not necessarily the case for all employees. For example, certain personality types may like working 
long hours and emailing a lot as part of an ‘always-on’ culture, and for some this may be associated with 
higher work engagement and job satisfaction.92 One study found that the impact of work behaviours 
differed depending on key individual characteristics such as personality differences, gender and job type.93 
In addition, further evidence found mediating variables included lifestyle habits, social support systems, 
work relationships, reward levels and break times.94 

87 Porter et al. (2016). 
88 Fernet et al. (2010). 
89 Hayat et al. (2020). 
90 Guha et al. (2021). 
91 Microsoft (2021). 
92 Hackston (2020).  
93 Blackburn & Rayner (2019). 
94 Beswick & White (2003). 
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3. A comprehensive dataset of workplace behaviours, employee
wellbeing and performance

The digitalisation of the workplace is enabling the collection of innovative data that captures 
comprehensive, high-frequency workplace behaviour of employees in the context of improving overall 
employee wellbeing and employee work outcomes. Before we describe the statistical analyses and 
corresponding findings to answer the research questions of this study, this chapter describes in more detail 
a new dataset provided by Vitality UK that combines Microsoft Viva Insights (MVI) data (covering weekly 
workplace behaviours) with information gathered through employee surveys on health, wellbeing and 
performance.  

3.1. A combination of data sources 

The dataset that forms the core of this study is a proprietary employee dataset from Vitality, a wellness and 
financial services provider in the UK, stemming from a pilot that was rolled out among UK staff in 2021. 
Vitality’s Human Resources department initially selected 1,052 participants according to their job 
specifications, particularly daily work with Microsoft Office 365 products and having at least partially 
flexible working arrangements. All such employees who could benefit from being advised on how to improve 
their work behaviours – and could do so – were included in the study. Gender, age, job position or any 
other factors not directly related to one’s way of working in relation to the Microsoft Office products were 
not considered in the population sample selection. The employees spanned all levels of seniority and most 
business functions. The study results are thus potentially applicable across companies with similar 
characteristics.  

An initial health and wellbeing survey was deployed to all relevant Vitality employees at the end of April 
2021, consisting of approximately 70 questions on overall physical and mental health, lifestyle, financial 
and social wellbeing, and a variety of work- and workplace-related aspects. A similar survey was deployed 
again in September 2021 to conclude the study. Following the initial survey, weekly ‘pulse’ and sentiment 
surveys were deployed based on a small subset of the questions from the initial survey to allow changes to 
be tracked over time. Survey participation was voluntary and had no implications for the employees in any 
way. 
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In addition, MVI data95 was collected that captured employee use of Microsoft Office 365 applications in 
a collaborative manner, such as email and Teams call patterns. The data was collected automatically and 
daily for all employees who provided consent. All data points from this dataset were objectively measured 
and validated by Microsoft as opposed to the self-reported information from the surveys.  

Further data sources included human resources (HR) records, providing information on job position, salary, 
bonuses, work hours and related measures, and Vitality member data (where available), providing 
information on health (through Vitality Health Review, a health risk assessment and Vitality Healthcheck, 
a basic biometric screen), physical activity and overall engagement with the Vitality Programme. The 
datasets were combined using a randomly generated matching key and only the anonymised combined 
dataset was provided to the researchers. 

In summary, data was collected using a variety of tools, including: 

 Survey questions – self-reported data on a wide range of factors including health, lifestyle and 
work-related indicators from a baseline survey, weekly pulse surveys and a final survey. 

 MVI – data on employees’ use of Microsoft applications in collaborative tasks, including emails, 
meetings and Teams calls. 

 Internal HR administrative data – demographic and job characteristic data such as age, salary 
band and tenure.  

 Other employee lifestyle data – Vitality Wellness Programme data providing information on 
lifestyle factors such as food purchasing behaviour and physical activity levels captured using 
wearable technology. 

3.1.1. Data privacy governance 

All 1,052 participating employees were informed about the study by email and given the opportunity to 
request being removed from the data matching processes at any time. Two employees opted out from 
participating in the study. The data collection process was fully compliant with the General Data Protection 
Regulation. All data was de-identified, ensuring the anonymity of all participating employees. In addition, 
Vitality’s Chief Information Security Officer signed-off the data collection process, one of Vitality’s non-
executive directors was appointed to oversee governance of the process, and the study protocol and survey 
plan received independent ethics approval from the Ethics Committee at the University of Cambridge, 
United Kingdom.  

3.1.2. Frequency of data 

Depending on the data point in question, data was collected monthly, weekly or daily between June 2020 
and September 2021,96 initially from 1,052 employees. After considering missing information in some of 
the key variables required for the analysis, and removing employees who requested not to be involved, the 
final sample comprised 1,023 employees.  

 
95 For more information, see Microsoft (2022).  
96 The data is an unbalanced panel. Not all variables have data for the entire June 2020 – September 2021 period.  
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Table 3.1 provides a summary of the frequency of the data collected. It is important to highlight that MVI 
data are retrospectively available weekly from June 2020 onwards for the employees included in the sample. 
We collected survey responses for employees from April 2021 until September 2021. For some parts of the 
analysis, we use data from June 2020 to March 2021 (cluster analysis to determine employee types) and for 
other parts of the analysis we only use data from April 2021 to September 2021 (association between 
workplace behaviours and employee wellbeing and performance).  

Table 3.1: Frequency of data collected by type of data source 

Diagnostic 
data 

Sentiment 
data 

Workplace 
behaviour 

data 

Wellness 
data 

Demographic 
data 

Administrative 
data 

Source 
Health and 
wellbeing 
survey 

Pulse surveys 
Microsoft Viva 
Insights 

Vitality Wellness 
Programme 

Vitality HR 
system 

Vitality HR system 

Collection 
periods 

Pilot start and 
end 

Throughout pilot 
Before and 
throughout pilot 

Throughout pilot Start 
Start, end, 
throughout 

Dates 
April 2021 and 
September 
2021 

April–
September 
2021 

June 2020 to 
September 
2021 

April–
September 
2021 

April 2021 
April–September 
2021 

Frequency 
Once at start 
and end 

Weekly 
Continuously 
available in 
weekly batches 

Continuous Once off Monthly 

Fields per 
employee 

~100–120 data 
points 

2–3 per week 
87 workplace 
behaviours  

20–40 per 
week 

5–10 data 
points 

4–5 data points 
each time 

Type of data 
Health, lifestyle, 
work 

Health and 
work 

Work 
behaviours 

Lifestyle, 
biometrics 

Demographic 
Absence, leave, 
hierarchy 

Nature of data Self-reported Self-reported Verified Verified Verified Verified 

An overview of the respondent profile is shown below in Table 3.2. 
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Table 3.2: Descriptive profile of participants97 

Characteristic Sub-category Percentage (%)

Gender Female 53.0

Male 47.0

Age 0–29 14.5

30–39 37.6

40–49 31.2

50+ 16.8

Marital status98 Married  39.0 

Divorced 2.8

Single 31.7

Prefer not to say 26.5 

Salary bracket Under £20k 2.0 

£20k–<30k 24.4

£30k–<40k 22.6

£40k–<50k 16.4

£50k–<60k 10.3

£60k–<70k 8.2

£70k–<80k 4.9

£80k–<90k 3.5

£90k–<100k 0.4

£100k+ 7.3

Level designation Level 1 (junior employees) 2.4 

Level 2 6.8

Level 3 14.9

Level 4 18.9

Level 5 28.9

Level 6 20.6

Level 7 4.3

Level 8 (senior leaders) 3.2 

Tenure <6 months 0

6 months to <1 year 6.4 

1–<2 years 11.3

2–<5 years 40.9

5–<10 years 25.3

10+ years 16.2

97 When participants’ data may have changed over time (e.g. salary bracket), their most recent observation is taken. 
98 Data is missing for 23 participants. 
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The distribution of the number of survey responses varied. Each participant could have provided responses 
in up to 20 separate surveys (baseline survey, final survey, and six waves of three separate pulse surveys per 
wave), but most participants did not participate in all 20 surveys. See Table 3.3 for details. 

Table 3.3: Distribution of number of surveys participants responded to 

Surveys responded to Percentage (%) 

1–4  37.4 

5–8 15.6 

9–12 11.6 

13–16 20.1 

17–20 15.3 

3.2. Additional variables 

The original survey data includes a number of variables that are directly used in the analysis. However, 
several pieces of information are not directly observable but are important to include at least as proxy 
variables. For instance, having young children in the household could have a direct impact on a person’s 
work pattern and working hours more generally. Taking family background into account is important as 
some workplace behaviours, like after-hours collaboration, could simply reflect flexible working 
arrangements. We have little information about survey respondents’ family composition, though some 
completed a question about their family size, showing they ranged from one to six in number. Together 
with the control variable marital status, we at least proxy somewhat for family background, despite not 
having full direct information on the exact number of young children in households.
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4. Can different employee types be identified based on their
workplace behaviour?

Given the inherent variance in people’s job roles and work styles, there is reason to believe that the 
associations between workplace behaviours and employee wellbeing vary by type of employee. For instance, 
a senior manager will most likely have different job tasks that require more meeting hours than a junior 
analyst. Therefore, a key first step of the overall analysis is to determine whether there exist different types 
of employees based primarily on their workplace behaviour and job type. In this chapter we set out the 
methodology on how we determine the employee types and provide the findings on which types exist within 
our data and how we can distinguish them.  

4.1. Using cluster analysis to determine employee types: methods and 
data 

4.1.1. What is cluster analysis? 

Cluster analysis is a technique used to create groups of individuals based on the observed values of several 
characteristics for each individual.99 An efficient clustering method should create clusters with high intra-
class similarity and low inter-class similarity (individuals should have more characteristics in common with 
others within their group than with individuals in other groups).100 Then, through cluster analysis, cluster 
groupings can be used to determine typical ‘personas’ – archetypes whose characteristics represent those of 
a larger group.101 While cluster analysis is most commonly used to identify consumer groups to help tailor 
product design around target users, it can also be applied to a workforce setting.102 There are many practical 
reasons why segmenting workforces into groupings with shared characteristics can be useful, as recent 
studies have explored.103 Examples include delivering tailored interventions or policies, and taking a more 
holistic approach to analysing workforce data that can identify patterns in data that may not be obvious.  

99 Sinharay (2010). 
100 University of Columbia (2022). 
101 Faller (2019). 
102 Ford et al. (2017); Hou et al. (2020); Schäfer et al. (2019). 
103 Berntson et al. (2012); Knox et al. (2017); Maarleveld & Been (2011); Mawditt et al. (2016). 
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4.1.2. Variable selection for clustering employees 

Informed by the literature review outlined in Chapter 2 and the availability of variables within the MVI 
ecosystem, eight relevant MVI variables were selected for clustering, covering workweek span, collaboration, 
focus hours, low-quality meetings, multitasking and network size. The eight variables selected were deemed 
to capture most of the key variable types provided in the MVI dataset. The eight variables are described in 
Table 4.1. 

Table 4.1: MVI variables used in the cluster analysis 

Variable Description

Workweek span The time between the person's first sent email, meeting attended, or Teams call or chat, 
and the last email, meeting, call or chat. 

Collaboration working 
hours 

Number of hours the person spent in meetings, emails, instant messaging and calls 
with at least one other person, either internal or external. 

After-hours collaboration Number of hours the person spent in meetings, emails, instant messaging and calls 
with at least one other person, either internal or external, outside working hours. 

Total focus hours Total number of hours made up of two-hour or more blocks of time where the person 
had uninterrupted time (no collaboration activity, including attending a meeting or an 
unscheduled Teams call, sending emails, or replying or sending an instant message or 
Teams chat). 

Low-quality meeting hours Number of meeting hours in which an attendee was multitasking, attended a 
conflicting meeting, or attended a meeting that exhibited redundancy. 

Multitasking hours Number of meeting hours where the person sent two or more emails per meeting hour. 

Internal network size The number of people within the company with whom the person had at least two 
meaningful interactions in the last four weeks. 

External network size The number of people external to the company with whom the person had at least two 
meaningful interactions in the last four weeks. 

Table 4.2 below displays the correlation matrix for these eight MVI variables over one week. All correlation 
coefficients are statistically significant at the 1 per cent level. Perhaps unsurprisingly, there is a high degree 
of correlation among the variables. For example, several of the MVI variables are likely a function of overall 
working hours (e.g. collaboration hours), hence the correlation with workweek span. Having a busy 
schedule in general means there is less available focus time, hence the negative correlation between focus 
hours and the other MVI variables. Low-quality meeting hours incorporates multitasking, hence the overlap 
between these two variables.  
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Table 4.2: Correlation matrix for eight MVI variables at the weekly level 
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Workweek 
span 
(n=66,494) 

1

Collaboration 
working hours 
(n=66,494) 

0.750 1

After-hours 
collaboration 
(n=66,494)  

0.682 0.523 1

Total focus 
hours 
(n=66,494) 

−0.559 −0.820 −0.432 1

Low-quality 
meeting hours 
(n=63,819) 

0.192 0.228 0.176 −0.172 1

Multitasking 
hours 
(n=63,819) 

0.458 0.590 0.369 −0.398 0.346 1 

Internal 
network size 
(n=66,494) 

0.603 0.736 0.492 −0.544 0.287 0.604 1 

External 
network size 

(n=66,494) 
0.263 0.239 0.220 −0.143 0.142 0.283 0.243 1 

Note: A positive number represents a positive correlation (both variables move together in the same direction) and a 
negative number represents a negative correlation (variables move together in opposite directions). The closer the 
number is to 1 in magnitude, the stronger the correlation between the variables is: they move together at the same 
rate – their relationship is linear. 

4.1.3. Using K-means clustering to determine employee types 

To determine the different employee types through clustering we draw on the pre-baseline weekly MVI 
data from June 2020 to March 2021 as the main data inputs for the cluster analysis. We use only the pre-
baseline data for the clustering as we try to avoid capturing any potential change in workplace behaviour 
that could stem from employees being aware of being examined within the context of the study, which 
could affect their behaviour. Using only the pre-baseline data mitigates this issue. In addition to the pre-
baseline weekly MVI data, we also use information about the employees derived from their HR records, 
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such as their tenure, job and manager status, and salary. The HR data includes a variable indicating the 
supervisor role of the employee – Vitality’s records showed that a person could be an ‘Individual 
Contributor’, a ‘Manager’ or a ‘Senior Manager’. Individual Contributors are employees without direct line 
management responsibilities. Managers have line management responsibilities for Individual Contributors; 
Senior Managers have line management responsibilities for Managers. For the purpose of the clustering, we 
divide the employees in the data sample into the three groups (Individual Contributors, Managers and 
Senior Managers). The advantage of this approach is that we capture and can distinguish workplace 
behaviours within a certain level of the managerial function. This is important because the overall workplace 
behaviour for a Manager can vary quite a bit compared with an Individual Contributor: Managers on 
average spend more time in meetings or networking and less on focus time than Individual Contributors. 
The information in Table 4.3 shows that the average workweek span is longer for employees with managerial 
responsibilities than for Individual Contributors and they generally have more collaboration hours, fewer 
focus hours, more lower quality meetings, more multitasking activities and larger network sizes (internal 
and external). 

Table 4.3: Average workplace behaviours over one week by level of supervisory 
responsibility 

Employee type 

Workweek 
span 

(hours) 

Collaboration 
(hours) 

After-hours 
collaboration 

(hours) 

Total 
focus 
time 

(hours) 

Low-
quality 
meeting 
time (% 

of 
meeting 

time) 

Multitasking 
(% of 

meeting 
time) 

Internal 
network 

size (no. of 
individuals) 

External 
network 

size (no. of 
individuals) 

Individual Contributor 37.93 14.86 1.55 30.64 0.66 0.14 45.45 9.60 
Manager 44.12 23.94 2.83 21.65 0.74 0.26 75.94 13.36
Senior Manager 49.94 29.25 4.50 16.60 0.80 0.36 100.41 19.03 
Average 40.46 18.19 2.13 27.37 0.69 0.19 57.40 11.39

The statistical analysis to determine employee types consists of two stages: 

1. We aim to account for the organisational context and the individual variability of the eight
workplace behaviours outlined in Table 4.1. To that end, we exploit the longitudinal nature of
the MVI data and run a fixed effects regression analysis using the balanced weekly data that is
available for each of the employees in the sample.

2. Employees are clustered together on the basis of these shared work behaviour characteristics.

For more information about cluster analysis methodology please see Appendix 2. 

4.2. Employee types based on cluster analysis 

Two clusters within each of the three types of supervisory responsibility categories (Individual Contributors, 
Manager, Senior Manager) were formed. The elbow method was used to determine the number of clusters, 
with the results revealing there was little value from adding a third cluster to each category. For more 
information on the elbow method, see Appendix 2. Tables 4.4 and 4.5 show average workplace behaviour 
by cluster and the characteristics of the six clusters.  
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Within the two Individual Contributor clusters, cluster 2 has a higher workweek span, more collaboration 
hours and also slightly more hours spent collaborating after hours. Employees in cluster 2 also seem to have 
a larger network size, are more likely to be female, predominantly have a salary in the range of £30k to £40k 
and have two to five years of tenure within the organisation. Employees in cluster 1 are predominantly male, 
are in either level 3 or 5 (team leaders to middle managers) and many have two to five years of tenure with 
the organisation. To measure health, we use an employee’s Vitality Age, a metric established by Vitality to 
predict a person’s age given their lifestyle choices. Health status is then determined with reference to the 
employee’s Vitality Age Gap, the difference between actual age and Vitality Age. We find that, on average, 
employees in cluster 2 are slightly healthier and have better lifestyle conditions overall.  

Table 4.4: Average workplace behaviour by cluster 

Individual 
Contributor Manager Senior Manager All 

Cluster number 1 2 3 4 5 6 Average 

Workweek span (hours) 37.69 39.00 42.74 46.17 48.20 52.70 40.46 

Collaboration (hours) 14.13 16.68 22.04 26.90 27.68 31.50 18.19 

After-hours collaboration (hours) 1.36 1.94 2.34 3.64 3.86 5.40 2.13 

Focus time (hours) 30.82 29.46 23.19 19.30 18.36 14.44 27.37 
Low- quality meetings (% of all 
meeting time) 0.67 0.66 0.73 0.74 0.77 0.83 0.69 
Multitasking in meetings (% of all 
meeting time)  0.11 0.18 0.22 0.34 0.33 0.42 0.19 
Internal network size (no. of 
individuals) 43.30 50.73 63.25 97.81 86.28 118.66 57.40 
External network size (no. of 
individuals) 6.12 15.26 9.69 19.00 14.64 26.44 11.39 

N 447 288 105 68 69 46 1,023

Within the two Manager clusters, cluster 4 has a higher workweek span, more collaboration hours and also 
slightly more hours spent collaborating after hours. Employees in cluster 4 also seem to have a larger network 
size. They are more likely to be female, predominantly earn between £30k and £50k, and have two to ten 
years of tenure within the organisation. Employees in cluster 3 are predominantly male, are in either level 
3 or 5 (team leaders to middle managers) and many have two to ten years of tenure with the organisation. 
Using the Vitality Age Gap, we find that, on average, employees in cluster 4 are slightly healthier and have 
better lifestyle conditions overall than employees in cluster 3.  

Within the two Senior Manager clusters, cluster 6 has a higher workweek span, more collaboration hours 
and slightly more hours spent collaborating after hours. Employees in cluster 6 also seem to have more low-
quality meetings and a larger network size. Employees in cluster 6 are more likely to be male, predominantly 
earn £100k or more, and have two to ten years of tenure within the organisation. Using the Vitality Age 
Gap, we find that, on average, employees in cluster 6 are healthier and have better lifestyles conditions 
overall than employees in cluster 5.  
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Table 4.5: Cluster characteristics of Individual Contributors, Managers and Senior 
Managers 

Individual 
Contributor Manager

Senior 
Manager All 

Cluster no. 1 2 3 4 5 6 Average 

Female (%) 0.46 0.53 0.42 0.52 0.37 0.28 0.46 

Mean age (years) 40.58 38.34 43.56 39.02 46.05 44.59 40.74 

Under £20k 0.05 0.02 0.00 0.00 0.00 0.00 0.03 

£20k–<30k  0.37 0.25 0.05 0.11 0.00 0.00 0.24 

£30k–<40k  0.19 0.40 0.09 0.29 0.07 0.00 0.23 

£40k–<50k 0.17 0.12 0.19 0.21 0.05 0.15 0.15 

£50k–<60k  0.09 0.10 0.20 0.11 0.09 0.11 0.11 

£60k–<70k  0.09 0.04 0.17 0.11 0.18 0.04 0.09 

£70k–<80k  0.03 0.04 0.09 0.05 0.09 0.04 0.04 

£80k–<90k  0.02 0.01 0.10 0.05 0.12 0.11 0.04 

£90k–<100k  0.00 0.01 0.00 0.01 0.00 0.00 0.00 

£100k+ 0.01 0.02 0.11 0.06 0.41 0.55 0.08 

Level 1 0.04 0.02 0.00 0.00 0.00 0.00 0.02 

Level 2 0.13 0.04 0.01 0.00 0.00 0.00 0.07 

Level 3 0.28 0.11 0.01 0.03 0.00 0.00 0.15 

Level 4 0.07 0.47 0.02 0.19 0.00 0.00 0.18 

Level 5 0.35 0.24 0.40 0.36 0.03 0.02 0.29 

Level 6 0.12 0.10 0.46 0.38 0.53 0.37 0.21 

Level 7 0.00 0.01 0.09 0.02 0.25 0.31 0.05 

Level 8 0.00 0.00 0.01 0.02 0.20 0.31 0.03 

Tenure 0.5–1 year 0.03 0.02 0.00 0.00 0.03 0.00 0.02 

Tenure 1–2 years 0.13 0.15 0.06 0.05 0.02 0.02 0.11 

Tenure 2–5 years 0.47 0.46 0.41 0.35 0.37 0.22 0.43 

Tenure 5–10 years 0.22 0.22 0.33 0.44 0.31 0.48 0.27 

Tenure 10+ years 0.15 0.14 0.20 0.17 0.28 0.28 0.17 

Vitality Age Gap (years) 0.16 0.33 0.45 0.84 0.27 1.11 0.33 

N 447 288 105 68 69 46 1,023 
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5. The associations between workplace behaviours, employee
wellbeing and work performance

After establishing different employee types, in this chapter we examine the associations between workplace 
behaviour and employee wellbeing. Of course, employee wellbeing can have many dimensions, including 
physical health, mental health and indicators such as general life or job satisfaction. The data available for 
the purpose of this analysis includes several variables that measure employee wellbeing on the basis of self-
reported survey data. The analysis presented in this chapter consists of three analytical steps. 

First, we develop a composite mental wellbeing score based on employee survey responses to create a 
wellbeing measure that comprises many dimensions of mental wellbeing. We create an overall composite 
index because the survey data includes numerous variables measuring aspects of wellbeing and combining 
them into one score allows us to capture them comprehensively. The score is focused on mental health and 
psychosocial risks as these factors were deemed to be the aspects of wellbeing of most relevance to employers 
and have been shown to be the biggest contributors to health-related productivity loss.104 The choice of 
variables feeding into the score is also motivated by the existing literature.  

Second, we use regression analysis to examine the relationship between the eight workplace behaviours 
determined in the previous chapters and the composite employee mental wellbeing score. Importantly, we 
stratify the analysis by the employee types using cluster analysis to provide insights into whether the 
associations between workplace behaviour and wellbeing differ by type of employee.  

Third, we use regression analysis to determine whether wellbeing is associated with workplace performance. 
If certain workplace behaviours affect wellbeing for some employees, then indications of the correlation 
between wellbeing and performance provide insights on whether these behaviours also have an association 
with work outcomes.  

5.1. A composite mental wellbeing score based on employee survey 
responses 

5.1.1. Constructing the mental wellbeing score 

A composite score can be understood as a subset of data points that are related to one another, and can be 
combined into one aggregated score.105 Pre-existing composite scores in the literature touch on a wide range 

104 Hafner et al. (2015). 
105 AHRQ (2019).  
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of key themes including general wellbeing (e.g. mental health, life satisfaction), work-specific aspects (e.g. 
work engagement, job satisfaction, intention to leave job) and physical factors (e.g. health conditions, 
quality of sleep).106 Many scores typically comprise a long list of Likert-scale questions that are then summed 
together and averaged to create the overall ‘composite’ index score, some of which are regularly applied in 
employment settings (e.g. NHS and IBM-designed scores).107 

Deciding which variables to include in the score involved three main steps: 

1. Looking at the literature to see what variables were included by other similar scores. 
2. Consulting experts to understand what variables would be of most interest to organisations. 
3. Considering practical issues as the score was envisioned to be implemented in other 

organisational contexts.  

The literature identifies relevant outcome variables that are not necessarily used to calculate the index score, 
but their relationship with the index is studied. Examples include: stress, burnout and job satisfaction.108 

Table 5.1 below presents an overview of some of the most relevant composite scores that have been 
identified in the literature.  

 
106 Alony (2015); Dyrbye et al. (2016); IBM (2014); NHS Greater Glasgow & Clyde (2022); Schaffran et al. (2019); Stauder et al. 
(2017); Steffgen et al. (2020); Trockel et al. (2017). 
107 IBM (2014); NHS Greater Glasgow & Clyde (2022). 
108 Stauder et al. (2017); Steffgen et al. (2020).  
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Table 5.1: Composite score descriptions of measures of mental wellbeing 

Name Components How it is derived 

Quality of Work Index 

Steffgen et al. (2020) 

43 questions categorised under 11 sub-scales: work intensity 
(mental demands, time pressure, emotional demands), job 
design (participation, feedback, autonomy), social conditions 
(social support, competition, mobbing) and physical conditions 
(physical burden, risk of accident).  

Each question is answered using a 5-point Likert scale. For each of 
the 11 sub-scales, scores are added together. To calculate the 
overall score, the mean of the 11 scales is calculated.  

Quality of Employment 
Index 

Steffgen et al. (2020) 

Derived from 13 items, covered by the following groups: training 
opportunities, career advancement, job security (e.g. are 
you afraid to lose your job?), employability, work–life 
conflict and income satisfaction.  

Each question is answered using a 5-point Likert scale. To calculate 
the overall score, the mean of the 13 items is calculated. 

Composite Psychosocial 
Risk Score (CPRS)  

Stauder et al. (2017) 

Derived from 22 sub-scales that can be grouped under: demands 
at work, influence & development, interpersonal 
relations & leadership, values at the workplace and 
offensive behaviours.  

Items are scored using 4- or 5-point Likert scales and the mean 
score for each sub-scale is calculated, then converted to a 0–100 
range. Scales were determined to be ‘high-risk’ or ‘low-risk’ 
according to whether scores were in the top quartiles of the 0–100 
range. The CPRS is the total number of ‘high-risk’ sub-scales. As 
there are 22 such scales, the CPRS ranges from 0 to 22. 

NHS Employee 
Engagement Index 

NHS Greater Glasgow and Clyde 
(2022) 

Questions cover the following categories: personal experience 
(role, resources, treated well, feedback, etc), management 
(approachable, care about wellbeing, involved in decisions) and 
organisation (feel supported, would recommend as a place to 
work, etc). 

28 questions asked on a Likert scale. Scores added together then 
converted to a score out of 100. 

IBM Employee Engagement 
Scale 

IBM (2014) 

4 statements used to measure employee engagement:  

• I am proud to tell people I work for my organization.

Answered on a 5-point Likert scale measuring extent of agreement 
with each statement, then the score is averaged across the four 
items. 
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• Overall, I am extremely satisfied with my organization as a 
place to work. 

• I would recommend this place to others as a good place to 
work. 

• I rarely think about looking for a new job with another 
organization. 

9-Item Well-Being at Work 
Index 

Dyrbye et al. (2016) 

Based on 9 questions on the following areas: burnout, 
emotional hardening, mental health, sleep, physical 
health, finding meaning in your job and work–life 
balance. 

Asks 7 questions with a ‘yes/no’ response. Number of ‘yes’ 
responses added together to give a score from 0 to 7. Two 
additional questions were then assigned a score of +1 if answered 
negatively and −1 if answered positively, added to the original 0–
7 range to give an overall range of −2 to 9.  

Professional Fulfilment 
Index  

Trockel et al. (2017) 

A 16-item instrument to assess the degree of intrinsic positive 
reward that an individual derives from their work, incorporating: 
happiness, meaningfulness, contribution, self-worth and 
satisfaction.  

All response options are on a 5-point Likert scale, scored 0–4. 
Overall score is then calculated by averaging the items scores.  

Employee–employer 
Relationship Composite 
Variable  

Alony (2015) 

Looks at 8 items, including: perceived organisational 
support, job satisfaction, organisational commitment, 
work engagement, intention to leave and burnout.  

Average of the sum of the 8 items (each measured on a 7-point 
Likert scale).  
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The composite scores taken from existing measures of mental wellbeing listed in Table 5.1 cover a multitude 
of important themes from across the health, work and lifestyle domains. Most focus on employees’ work 
engagement, with relatively few focusing on the health and wellbeing spectrum. There is a gap in the 
literature for a score that brings these concepts all together into a single score that can be easily scaled up. 
The study team wanted to create such a score consisting of simple questions that other workforces could 
ask (survey questions – not derived from MVI data) incorporating questions from a pre-existing score. The 
study team used the 9-Item Well-Being at Work Index as a base, as this was judged to cover a good range 
of factors and used a manageable number of inputs, to build a score that was easy to use and apply. It 
included questions on mental wellbeing (life satisfaction, mental health, anxiety), and the relationship 
between work and wellbeing (work–life balance, job satisfaction, burnout).  

The joint OECD and European Commission publication Handbook on Constructing Composite Indicators 
sets out a wide range of accepted methods for formulating composite indicators, which can be described as 
an art as opposed to a science, due to the wide range of intended uses and practical implementations.109 
Several methods were considered by the research team, including principal component analysis, factor 
analysis, cluster analysis and logistic regression analysis. In the end, the research team decided to employ a 
method most commonly used by the identified composite work scores in the literature. This involved 
adding the numeric values of each individual variable together to create an aggregated overall value.110  

It is important to highlight that we asked the self-reported survey questions related to wellbeing during the 
period April 2021 to September 2021 and we use only data related to that period to calculate the composite 
mental wellbeing score. One major limitation of the survey data is that not all questions related to job 
satisfaction, life satisfaction, mental health, burnout, anxiety, or work–life balance were asked for each 
employee in the same week. There are also many instances where employees have not engaged with the 
survey and hence only returned missing data. To circumvent the issue of different questions asked of 
different employees in different weeks we aggregate the self-reported survey responses across the various 
wellbeing dimensions for each month using the mean values per month on each of the variables over the 
weeks of observations available. 

Table 5.2 lists the variables used to comprise the composite mental wellbeing score in this study, which 
were based on self-reported employee survey data, and the rationale for inclusion. 

109 OECD (2008). 
110 Dyrbye et al. (2016); IBM (2014); NHS Greater Glasgow & Clyde (2022); Schaffran et al. (2019); Stauder et al. (2017); Steffgen 
et al. (2020); Trockel et al. (2017) 
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Table 5.2: Variables included in the composite mental wellbeing score 

Variable Question Scale used in composite score Rationale for inclusion References 

Anxiety 
‘During the last 30 days, 
about how often did you feel 
tense or anxious?’ 

Scale (0–5); 0 = all of the time to 5 = 
none of the time 

Anxiety is a feature of the 9-Item Well-Being at Work 
Index and is a wellbeing issue that has worsened 
markedly in recent years. 

Dyrbye et al. (2016) 

Burnout 

‘Overall, how would you rate 
your level of work burnout? 
Burnout is a state of emotional, 
physical, and mental 
exhaustion caused by 
excessive and prolonged 
stress.’ 

Scale (0–5); 0 = ‘I feel completely burned 
out and often wonder if I can go on. I am 
at the point where I may need some 
changes or may need to seek some sort 
of help’ to 5 = ‘I enjoy my work, I have 
no symptoms of burnout’ 

Burnout is an important measure of employee wellbeing. It 
is relevant to both mental wellbeing and employers.  

Wang et al. (2017) 

Job 
satisfaction 

‘Overall, how satisfied are you 
with your job?’ 

Scale (0–5); 0 = not at all satisfied and 5 
= extremely satisfied 

Appears frequently in literature on composite indices or 
scores about workplace outcomes. Deemed to be an 
important factor by the study team, capturing the 
influence of work on personal wellbeing. 

Alony (2015); IBM Employee 
Engagement Scale; NHS Employee 
Engagement Index; Stauder et al. 
(2017); Trockel et al. (2018);  

Life 
satisfaction 

‘Overall, how satisfied are you 
with your life?’ 

Scale (0–5); 0 = not at all satisfied and 5 
= extremely satisfied 

Important to incorporate general, more holistic 
satisfaction, as well as job-specific satisfaction. Is a key 
measure of subjective wellbeing, therefore an important 
indicator to include.  

General wellbeing is referenced (as 
opposed to life satisfaction); 
Schaffran et al. (2019); Steffgen et 
al. (2020) 

Mental 
health 

‘How is your mental health in 
general?’ 

Scale (0–5); 0 = very poor to 5 = very 
good 

To capture subjective views of mental health that may not 
be captured by general life satisfaction. Questions on 
mental health are featured prominently in the literature, 
particularly in the 9-Item Well-Being at Work Index. 

Dyrbye et al. (2016) 

Work–life 
balance 

‘In the last 30 days, do you 
feel like you have had a 
healthy work–life balance?’ 

Scale (0–5); 0 = none of the time to 5 = 
all of the time 

Work–life balance is featured in the 9-Item Well-Being at 
Work Index and was featured prominently in the 
literature. Therefore, the study team considered it 
important to incorporate some measure of leisure time 
and work–home life balance in this score.  

Dyrbye et al. (2016); Steffgen et al. 
(2020) 
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The correlation matrix for the six variables used in the composite score are shown below in Table 5.3. All 
the variables are highly correlated with one another, to at least a statistical significance level of 99 per cent. 
This is unsurprising as all these components are important determinants of overall wellbeing.111  

Table 5.3: Correlation matrix of wellbeing dimensions used for composite mental 
wellbeing score 

Job 
satisfaction 

Life 
satisfaction 

Mental 
health 

Burnout Anxiety 
Work–life 
balance 

Job satisfaction 1

Life satisfaction 0.6249* 1 

Mental health 0.5157* 0.6199* 1 

Burnout 0.5566* 0.4125* 0.4894* 1 

Anxiety 0.3927* 0.4365* 0.5659* 0.3366* 1 

Work–life balance 0.4026* 0.3294* 0.3653* 0.3027* 0.3954* 1 

Note: based on monthly aggregated data of 1,023 employees in the sample.  

To create the composite mental wellbeing score, the average monthly values per employee and per individual 
question are summed together and divided by the total maximum and then rescaled to a range of 0–100, 
whereby 100 represents the ‘best’ score or in other words the best achievable employee wellbeing based on 
the included variables. Using this scale allows for a large amount of variation in the score, so changes over 
time and between people are easier to observe.  

In essence, the composite score can be summarised as follows: 

𝐶𝑆
∑ 𝐽𝑆 𝐿𝑆 𝑀𝐻 𝐵 �̅� 𝑊𝐿𝐵  

𝑀𝑎𝑥 𝐶𝑆
100                     1

Where the t in 𝐶𝑆  reflects the month, consisting of the monthly averaged values of the self-reported values 

(from 0 to 5) for job satisfaction (𝐽𝑆 ), life satisfaction (𝐿𝑆 ), mental health (𝑀𝐻 ), burnout (𝐵 , anxiety 

(�̅� ) and work–life balance (𝑊𝐿𝐵  ).  

111 Perhaps unsurprisingly, job satisfaction and life satisfaction are the most highly correlated, as these both measure forms of 
satisfaction. Similarly, life satisfaction and mental health are also highly correlated, understandable as these overlap strongly in 
conceptual terms, as do mental health, anxiety, burnout and work–life balance. Work–life balance has slightly lower correlations 
with other variables (ranging from 0.30 to 0.40). 
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5.1.2. Composite mental wellbeing score – descriptive statistics 

The overall sample distribution of the mental wellbeing score is depicted in Figure 5.1. The figure shows 
that the wellbeing score is skewed much closer towards 100 than it is to 0, with a score of just under 80 out 
of 100 being the most common. 3 per cent of employees had a score of 100, with 6 per cent having a score 
of 40 or less, meaning 91 per cent of people had a score between 41 and 99. The average wellbeing score 
overall is 69.  

Figure 5.1: Sample distribution of the composite mental wellbeing score 

 
 

The average wellbeing score by cluster and month is reported in Table 5.4. Individual Contributor cluster 
2 has on average the lowest mental wellbeing score (67.95) over the course of the survey sampling period, 
followed by Manager cluster 3 (68.05); however, we observe some variations within clusters across months. 
For instance, for the Senior Manager cluster 6, average mental wellbeing scores drop below 70 in June and 
August. The variation across months within clusters highlights the importance of taking time variance into 
account in the analysis of the relationship between work behaviours and wellbeing scores. We observe that 
Senior Manager cluster 6 varies a great extent month to month, whereas Individual Contributor cluster 1 
remains at a much more constant level.  
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Table 5.4: Mean wellbeing score by cluster and month (2021) 

 Month Individual Contributor cluster Manager cluster Senior Manager cluster Average 

1 2 3 4 5 6

April 67.71 65.60 65.05 68.65 68.18 68.02 67.06 

May 70.14 68.48 68.65 74.02 70.34 70.48 69.89 

June 69.07 68.49 66.66 70.55 70.90 65.98 69.01 

July 69.42 68.78 67.92 70.59 72.59 73.20 69.74 

August 70.11 69.30 69.93 70.43 73.63 65.27 70.13 

September 69.43 67.06 70.08 70.00 69.58 74.96 69.29 

Average 69.31 67.95 68.05 70.71 70.87 69.65 69.18 

5.2. Analysing the association between workplace behaviours and 
employee wellbeing 

Having created different employee types through clustering and the composite mental wellbeing score based 
on various wellbeing dimensions, the aim is now to examine how workplace behaviours are associated with 
employee wellbeing. Specifically, we are interested in exploring whether we can find any meaningful 
variation between times in which an employee is doing either less or more of a particular behaviour, such 
as hours spent at work or answering emails, attending low-quality meetings, or other behaviours, and self-
reported wellbeing. Every employee in their given job spends a certain amount of time each week on some 
activities, which varies depending on their level of seniority and other characteristics. For instance, a senior 
executive may spend more time in meetings than a junior analyst, whereas a junior analyst may usually have 
more focus hours within a week than a senior executive. The goal of our analysis is not to show that a senior 
executive spends more time in meetings than the junior analyst but to examine whether times of deviation 
from the expected behaviour within defined types of employees impacts on employee wellbeing.  

First, we calculated the deviation from the expected amount of hours spent by an employee in a given 
workplace behaviour each week. Then we aggregated this information to the monthly level in order to link 
it with the information we gathered about the composite mental wellbeing score (described in the previous 
section).  

5.2.1. Determine deviations from expected work behaviours 

We used weekly MVI data for the period April 2021 to September 2021 to identify deviations from each 
employee’s expected time spent per week in the following workplace behaviours: workweek span, 
collaboration, focus hours, attending low-quality meetings and multitasking. For the network size 
workplace behaviour, the deviation is measured by counting the number of people the individual had 
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meaningful connections with. We used regression analysis to determine the expected amount of time spent 
in each workplace behaviour (number of interactions for network size) and the corresponding deviations 
from that expected value. For the purpose of the analysis in what follows we use the residual workplace 
behaviour as our main metric of interest.  

A residual has a mean value of 0 and, depending on the variation, residual values can be below or above 0. 
To make it more tractable we convert the residual distribution for each of the work behaviours b into 
percentiles and report the percentile score per individual and week in what follows. The percentile score for 
the work behaviour b, 𝑝 , ranges from 0 to 100, whereby higher values represent moments in time where 
the individual i was engaged in a behaviour beyond what would have been expected given job characteristics, 
workplace environment, family background and personality traits. Note that the way the percentile scores 
have been constructed, values around the 50th percentile represent the expected values of the given work 
behaviour by a given employee in a given week.  

For example, Figure 5.2 compares the 𝑝  for after-hours collaboration for two individuals who are situated 
in cluster 1. Individual 1 had a high percentile score in weeks 52, 54 and 65, where they worked many more 
hours after normal working hours than would have been expected on the basis of their job characteristics, 
workplace environment, family background and personality traits. Individual 2 showed relatively high 
percentile scores in weeks 50, 55 and 56, and from week 60 to 65.  

Figure 5.2: Residual workweek span for two employees in employee type cluster 1 

 

Note: Values around a percentile score of 50 represent the expected value of the given workplace behaviour at a 
given point in time.  



Employee Wellbeing, Work Behaviours and Work Outcomes in a Hybrid Work Context 

37 

5.2.2 Workplace behaviours and employee wellbeing 

We have established our key metric of interest, the residual percentile score 𝑝 , which show points in time 
where individuals performed one of the work behaviours b to the extent that would have been expected 
from them given their job, work, family and personality background. As our outcome variable of interest, 
the composite mental wellbeing score is only available at the monthly level, and we therefore aggregate each 
of the 𝑝  by month by taking the average percentile score within a month. Instead of having weekly 
deviations from the expected behaviour we therefore have monthly behaviour. While analytically it would 
be better to have more variation over time by taking weekly information, the advantage of using monthly 
aggregated observations is that while some behaviours could have negative consequences for an employee’s 
wellbeing, they may only start to translate into wellbeing metrics over a prolonged period of time. For 
example, one week of extended after-hours work might be tolerable for an employee, but if such a working 
pattern is prolonged for more than a week, it may start to affect employee outcomes negatively. Having 
monthly data allows us to capture this, to an extent. To examine the correlations between the wellbeing 
score and workplace behaviours we regress the wellbeing score on each behaviour individually using an 
ordinary least squares linear regression model by cluster. This is represented in Figures 5.3 to 5.10 with the 
corresponding regression tables reported in Appendix 3.  

As reported in Figures 5.3 to 5.10, for employees in the Individual Contributor clusters 1 and 2, we find 
that multitasking (Individual Contributor cluster 1) or low-quality meetings (Individual Contributor cluster 
2) are associated with a lower wellbeing score. For Individual Contributor cluster 2 we find that after-hours
collaboration and multitasking are negatively associated with the wellbeing score. This is aligned with what
we find in the literature; that multitasking can yield poor wellbeing outcomes. For employees in the
Manager clusters 3 and 4, we find that after-hours collaboration (Manager cluster 3 and 4) or a long
workweek span (Manager cluster 3 and 4) are negatively associated with the wellbeing score. Similarly, this
is in alignment with the literature finding that long working hours are associated with lower levels of
wellbeing. For Manager cluster 3, after-hours collaboration is associated with lower wellbeing. For Manager
cluster 4, multitasking is also associated with a lower wellbeing score. For Manager cluster 3 we find that
internal and external network size are negatively associated with the wellbeing score; a result that is in slight
disagreement with the literature that finds a larger network size can have beneficial impacts (although there
is little evidence on this area).

For employees in the Senior Manager category, we find that employees in cluster 5 report a positive 
association with total focus hours and a negative correlation with workweek span. We find a negative 
correlation between total focus hours and wellbeing for individuals in cluster 6. This may seem counter-
intuitive but is plausible given that these employees are highly engaged senior leaders and executives at 
Vitality. As a result, we also observe a positive association with collaboration hours and wellbeing for the 
same cluster. We note though that in Senior Manager cluster 5 we observe negative associations with 
wellbeing for after-hours collaboration, low-quality meetings and multitasking. 
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Figure 5.3: Associations between residual workweek span and wellbeing score by 
cluster  

 
As Figure 5.3 shows, for clusters 3, 4 and 5 a higher workweek span is associated with lower wellbeing.  

Figure 5.4: Associations between residual collaboration hours and wellbeing score by 
cluster  

 
Figure 5.4 shows there is a positive association between collaboration hours and wellbeing for cluster 6 
employees. As these are very senior employees, they may thrive on a high level of collaboration. 
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Figure 5.5: Associations between residual collaboration hours after hours and 
wellbeing score by cluster  

Figure 5.5 shows that employees in clusters 2, 3, 4 and 5 have, on average, lower wellbeing scores.  

Figure 5.6: Associations between residual total focus hours and wellbeing score by 
cluster  

Employees in cluster 5 report a positive association with total focus hours. In contrast, cluster 6 employees 
report a negative association (Figure 5.6). 
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Figure 5.7: Associations between residual low-quality meeting hours and wellbeing 
score by cluster  

 
Figure 5.7 shows that employees in clusters 2 and 5 have a negative relationship between low-quality 
meetings and wellbeing. The relationship is positive for cluster 3 employees, a somewhat counter-intuitive 
finding.  

Figure 5.8: Associations between residual multitasking and wellbeing score by cluster  

 
Higher levels of multitasking are negatively associated with wellbeing for clusters 1, 2, 4 and 5 (Figure 5.8). 
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Figure 5.9: Associations between residual internal network size and wellbeing score 
by cluster  

Internal network size is negatively related to wellbeing for cluster 3 employees (Figure 5.9). 

Figure 5.10: Associations between residual external network size and wellbeing 
score by cluster  

Figure 5.10 shows that external network size is negatively related to wellbeing for cluster 3 employees.  

As we observe in Figures 5.3 to 5.10, there is evidence that workplace behaviours that differ from the norm 
can be associated with negative wellbeing depending on the type of employee and level of supervision 
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responsibilities. Also, the associations vary by employee cluster. Hence, recommendations or interventions 
to improve the excessiveness of these behaviours could most likely improve the wellbeing of employees. 
Therefore, the findings suggest that targeted interventions could improve behaviour. However, for 
employers, any return on such interventions would depend not only on whether they improve employee 
wellbeing but also on work outcomes and performance. From the data available it is not possible to calculate 
any returns on potential investments accurately, so we examine whether improving the wellbeing of 
employees is indeed associated with better work outcomes.  

5.3. The relationship between employee wellbeing and work outcomes 
and performance  

So far, we have established several employee types based on cluster analysis, developed a composite mental 
wellbeing score, and examined the relationship between different workplace behaviours and how they are 
associated with employee wellbeing. We have found that workplace behaviours can indeed affect wellbeing 
and that the potential associations depend on the type of employee. However, from the perspective of an 
employer, it’s important to establish the link between employee wellbeing and performance.  

In this section we investigate the relationship between wellbeing and performance based on the data sample 
at hand. Specifically, we focus on the data at the monthly level covering the period April 2021 to September 
2021.  

5.3.1. Using regression analysis to establish associations between lifestyle, 
wellbeing and performance  

We use a fixed effects regression analysis using monthly data as shown in the equation below: 

𝑝 𝛿𝑤𝑒𝑙𝑙 𝛽𝑋 𝜕 𝛾 𝜀                             (2) 

Where 𝑝  represents a work outcome or performance measure such as employee engagement, measured 
through the Utrecht work engagement scale, work impairment, self-reported work productivity and quality, 
as well as whether an individual would recommend friends to work at the company, among others. We also 
include lifestyle measures such as self-reported sleep quality and physical activity. 𝑋  includes time-varying 
job and work environment characteristics such as job type, business unit, salary level etc. 𝜕  is a time-
invariant fixed effect capturing all effects on performance that could be driven by personality traits or other 
individual time-invariant factors. 𝛾  includes any time-varying effects that are common across all individuals 
in the sample (e.g. ease of lockdown restrictions or seasonal effects such as the weather). Lastly, 𝑤𝑒𝑙𝑙  
represents the monthly individual mental wellbeing score based on the composite score described in the 
previous section.  

In essence, this analysis provides us with an idea of the associations between an employee’s wellbeing score 
and their self-reported outcome measures within a given month; it shows if there is a positive association 
between them. All else equal, the findings suggest that in a given time period where an employee reports 
higher wellbeing, the employee would also report better work outcomes. This matters because if indeed 
changing work behaviours would lead to better wellbeing, it would then also translate into better work 
outcomes.  
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Table 5.5 reports the associations between the wellbeing score and work outcomes by cluster, specifically 
the parameter estimates for 𝛿, from estimating the equation above.  

Table 5.5: Associations between the wellbeing score and work outcomes by cluster 

Individual 
Contributor 

Manager Senior Manager 

Cluster no. 1 2 3 4 5 6

Self-rated productivity (0 low – 10 very 
high) 

0.037*** 0.044*** 0.056*** 0.034** 0.038* −0.001

Self-rated work quality (0 low – 10 
very high) 

0.033*** 0.036*** 0.031** 0.035*** 0.048** 0.034*** 

Time spent affected by ill-health (%) −0.008*** −0.008* −0.004 0.003 −0.010 −0.009

Engagement (1 low – 7 very high) 0.015*** 0.029*** 0.009 0.024 0.008 0.038 

Fear of losing job (yes/no) −0.009 −0.004 −0.005 −0.030 −0.005 −0.041

Recommend organisation (yes/no) 0.024*** 0.037*** 0.023** 0.048* 0.007 0.004 

Sleep quality (1 bad – 5 very good) 0.018*** 0.018*** 0.032*** 0.020* 0.001 0.022* 

Physical activity (total points) −0.273 0.034 0.562 1.070 0.241 1.268

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. 

The findings reported in Table 5.5 show in all clusters wellbeing is positively associated with self-rated work 
productivity and quality, and for the Individual Contributor clusters also statistically significantly associated 
with less time spent in ill-health and higher employee engagement. We also find a positive association 
between wellbeing and employee engagement in the Manager and Senior Manager clusters but the 
parameter estimates were not statistically significant. For the Individual Contributor and Manager clusters 
we find a positive association between recommending the organisation to others and wellbeing. Lastly, with 
regards to lifestyle factors, we find that wellbeing is associated with better sleep quality, for most employees 
across the clusters, on average, and we find a positive relationship between wellbeing and physical activity 
(measured by the total points gained through the Vitality rewards programme, which represents verified 
physical activity, total minutes of activity, and number of steps), but the parameter estimates were not 
statistically significant.  

In summary, the findings reported in Table 5.5 show positive associations between wellbeing and a variety 
of work and performance outcomes. However, it is important to highlight that the work outcome measures 
are self-reported and could be subject to reporting biases.  
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6. Summary

This study uses novel data combining high-frequency workplace telemetry with employee survey data to 
assess the importance of several work behaviours in shaping employee wellbeing and ultimately work and 
performance outcomes.  

6.1. Limitations and roadmap for future analyses 

While the empirical analysis in this study has many advantages and provides interesting findings, a number 
of caveats need to be highlighted.  

First, the survey data that is linked to the high-frequency MVI workplace telemetry data is self-reported. 
This leads to potential biases if employees over- or under-report their own abilities or performance. In 
addition, there is self-selection bias since employees were able to decide for themselves which surveys to 
participate in.  

Second, the infrequency of the survey data and the shortness of the time period where the survey data was 
asked (from April to September) has also hampered any analysis that could examine delayed effects of 
workplace behaviours (e.g. are the effects contemporaneous or do they have different effects over time?) as 
well as any long-term cumulative effects on wellbeing and performance. In order to examine these issues we 
would need to collect more frequent survey data over a longer period of time. Furthermore, the survey data 
created challenges as questions were asked infrequently so had to be aggregated to the month. Therefore, 
we could not analyse weekly variations in behaviours and outcomes.  

Third, it has to be stressed that data was collected during times of COVID-19 where working from home 
requirements were still in place for many employees at times. Hence, the hybrid work context of this study 
has to be acknowledged and the findings may not be applicable to a non-hybrid work context. 

Lastly, while the regression analysis conducted in this study tried to exploit as much variation within 
employees as possible (e.g. association between work behaviours and wellbeing, as well as between wellbeing 
and work outcomes), and hence control for individual time-invariant effects, the findings still need to be 
considered as associations and not causal effects as a number of biases could still affect the analysis.112  

112 E.g. measurement errors, reverse causality, omitted variable bias. 
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6.2. Conclusion 

For many years, we have known the relationship between health, lifestyle factors, the workplace context and 
work outcomes (see chapter 2). Improving workplace health and wellbeing represents shared value between 
employers, employees and society. Such improvements have benefits for business outcomes, individual 
wellbeing and societal health. However, recent evidence suggests that health-related productivity loss is 
increasing. Workplace surveys conducted by RAND Europe as part of Britain’s Healthiest Workplace, a 
workplace wellbeing assessment with Vitality, suggest that health-related productivity loss worsened from 
7.8 per cent of working days in 2014 to 14.6 per cent in 2019, representing an increase in the productivity 

loss of 16 days per worker per year to 33 days.113 Many employers appear not to be aware of this problem 
or whether they are effective at managing it. There are clearly multiple potential causes for this trend. 
However, a factor often overlooked is the health and wellbeing of employees and its link to productivity. 

The COVID-19 pandemic brings into sharp focus the relationship between health and wellbeing and 
employment. The pandemic has had two major impacts. One, it has led to rapidly changing working 
patterns including new forms of remote working, flexible working, social distancing at work and shift 
working. Many workers combine work and caring responsibilities even more than before. Some employees 
have been furloughed for long periods of time and have become deconditioned from working. Some people 
have decided not to return to work. It has also had an impact on wellbeing. Since the pandemic, many 
people report having worse sleep,114 more people report being anxious about financial wellbeing115 and 
double the number of adults report being depressed.116 Despite the general feeling that people got out and 
exercised more, evidence suggests they actually exercised less.117 And although going to pubs and restaurants 
was restricted, people drank more excessively at home.118 COVID-19 has exposed our underlying poor 
health and wellbeing, and indeed has put more pressure on our common mental health.  

With the ever-increasing shift to a partially or wholly digital workplace modality, our workplace habits play 
an increasingly critical role as they serve as markers of a poor psychosocial work experience, such as stress, 
social isolation and distraction. The ability to measure workplace habits through telemetry allows us to 
revisit this rich tapestry of important interactions that underpin the modern workplace.119 Not only are we 
better able to understand how people work, but we can better assess how these insights relate to our health, 
wellbeing and work performance. Believing is seeing, and all this information empowers organisations with 
the insights they need to create interventions to help their employees thrive by improving their health and 
wellbeing, which may also spill over into improved work outcomes as a result. 

 
113 Hafner et al. (2015).  
114 Partinen et al. (2021). 
115 Mental Health UK (2021). 
116 ONS (2021). 
117 McCarthy et al. (2021). 
118 Acharya & Dhakal (2022). 
119 It must be noted that there is big difference between tracking people’s work behaviour as we did in this study (using MVI data) 
and invasively tracking absolutely everything an individual does during working hours (e.g. tracking mouse movements and 
bathroom breaks).  
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While COVID-19 brought everything to a head – accelerating digitisation and the fading boundaries 
between work and home life – it precipitated a new chapter in work and presents employers with critical 
and complex decisions about how to create a future-proof and resilient organisation. This research highlights 
the relevance of the old adage that we only manage what we measure – enhancing the potential of the 
modern enterprise is achievable, provided employers equip their people with the resources they need to 
maximise their wellbeing. 

The immediate question is what to do about the challenges that have now been amplified by the pandemic. 
First, there is an emergent evidence base about what is effective in improving the health and wellbeing of 
employees.120 We are much better informed about what to do. This report has also spoken about the link 
between employee health and wellbeing and productivity. However, we often see employees as a 
homogeneous cohort. Typically, large workplaces have different subcultures, working patterns and a degree 
of heterogeneity among whom they employ. The role of the line manager is also of critical importance. Line 
managers (and employers more generally) play a key role in helping employees to achieve higher levels of 
wellbeing, by influencing their work relationships, behaviours and wider psychosocial experience of work.  

This study aims to shed some light on what works for different groups of employees. The findings of the 
empirical analysis presented in Chapter 4 suggest that within an organisation there exist various employee 
types that can primarily be characterised, at different levels of managerial functions, by their work 
behaviours. In Chapter 5 we examined whether the work behaviours are associated with employee wellbeing 
and whether they vary by the employee types or ‘clusters’ as we have identified them. The findings suggest 
that, indeed, workplace behaviours are associated with wellbeing. In times where employees perform certain 
behaviours atypically to what we would usually expect from them, empirically this is associated with worse 
wellbeing outcomes. However, the types of behaviours that could have a negative effect on wellbeing vary 
by type of managerial function and type of employee. This finding contributes to the sparse literature in 
this area, and does so using novel MVI data. 

This has broader implications. It suggests that there exists an opportunity to provide more tailored 
interventions with the goal of supporting or changing certain work behaviours that could lead to better 
wellbeing outcomes for employees’ mental health, work–life balance and risk of burnout.  

This is important. Our empirical findings suggest that improving employee wellbeing is associated with 
better work and performance outcomes. Though there are understandable concerns from employees about 
workplace telemetry that monitors employees and their behaviours in a hybrid work context, such telemetry 
also offers some interesting opportunities. Our work suggests that such data could inform a set of tailored 
interventions in workplace settings that may improve employees’ mental wellbeing. This could be of 
particular relevance given the immediate challenges that the pandemic posed for workplace wellbeing. It 
will also have much broader relevance. Ultimately, better approaches to improving workplace health and 
wellbeing would go a long way to creating ‘shared value’ among employers, employees and society. 

120 Whitmore et al. (2018). 
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Appendices  

Appendix 1: Literature review methodology 

In line with the study’s research questions, the aim of the literature review was to provide important context 
to this study, covering the existing evidence on the relationship between workplace behaviours and employee 
wellbeing and how the latter is associated with performance outcomes. 

We adopted a structured approach to identify relevant information and data to inform our research. The 
search strategy was tailored to the relationship considered (e.g., between health and lifestyle factors and 
work outcomes, or between work behaviours and health and lifestyle outcomes, or work behaviours and 
work outcomes) and the type of content that needed to be identified (e.g., academic or grey literature). We 
searched the PubMed database during September 2021 for articles in English. The following subsections 
describe the steps taken by the study team to identify relevant information and data.  

The literature review entailed targeted searches of Google and Google Scholar, combined with hand 
searching and snowballing, to identify relevant academic and grey literature. The study team developed a 
list of search terms to ensure the consistency of the literature review. Table A.1 sets out a non-exhaustive 
list of the search terms in English that were used to undertake the desk review for each of the three areas 
covered in this review. In addition to the terms listed in Table A.1, some more general terms were also used, 
such as ‘workplace analytics health’ or ‘workplace habits, outcomes and health’.  
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Table A.1: List of search terms used for the literature review 

We reviewed the titles and abstracts of the first 50 results for each search in order to identify the most 
relevant sources. Once identified, we used an extraction template to ensure they met the selected criteria for 
further analysis and to extract relevant information on the research questions. 

The study team also conducted targeted searches to identify other relevant information or data on the topic 
that was not identified through the structured search, as well as snowballing to identify other pertinent 
sources.   

1. Relationship between health and lifestyle factors, and work outcomes 

<<<Terms related to relationship>>> (‘relationship’ OR ‘link’ OR ‘impact’ OR ‘effect’ OR ‘correlation’) 

<<<Terms related to health and lifestyle factors>>> AND (‘lifestyle habits’ OR ‘lifestyle’ OR ‘health’ OR ‘health 
condition’ OR ‘physical health’ OR ‘physical activity’ OR ‘inactivity’ OR ‘physical inactivity’ OR ‘exercise’ OR 
‘wellbeing’ OR ‘well-being’ OR ‘obesity’ OR ‘eat* disorder’ OR ‘diet’ OR ‘smok*’ OR ‘MSK’ OR ‘musculoskeletal’ 
OR ‘mental health’ OR ‘mental illness*’ OR ‘happiness’ OR ‘sleep’ OR ‘menstruation’ OR ‘menstruation 
symptoms’ OR ‘fatigue’ OR ‘stress’ OR ‘work* stress’ OR ‘work-life balance’ OR ‘drug’). 

<<<Terms related to work outcomes>>> AND (‘work*’ OR ‘work* outcomes’ OR ‘burnout’ OR ‘turnover’ OR 
‘productivity’ OR ‘presenteeism’ OR ‘absenteeism’ OR ‘work* productivity’ OR ‘work* ability’ OR ‘work* 
engagement’ OR ‘job performance’ OR ‘work* performance’ OR ‘work satisfaction’ OR ‘job satisfaction’ OR 
‘sickness absence’ OR ‘sick leave’)  

2. Relationship between work behaviours and health and lifestyle outcomes 

<<<Terms related to relationship>>> (‘relationship’ OR ‘link’ OR ‘impact’ OR ‘effect’ OR ‘correlation’) 

<<<Terms related to work behaviours>>> AND (‘work* behaviours’ OR ‘work* habits’ OR ‘long work* hours’ 
OR ‘remote working’ OR ‘teleworking’ OR ‘work* flexibility’ OR ‘work* arrangements’ OR ‘ flexible working 
hours’ OR ‘work* from home’ OR ‘non-work* hours’ OR ‘work* emails’ OR ‘work* meetings’ OR ‘work* calls’ 
OR ‘work* extra hours’ OR ‘work* multitasking’ OR ‘multi-tasking’ OR ‘work* communications’) 

<<<Terms related to health and lifestyle factors>>> AND (‘lifestyle habits’ OR ‘lifestyle’ OR ‘health’ OR ‘health 
condition’ OR ‘physical health’ OR ‘physical activity’ OR ‘inactivity’ OR ‘physical inactivity’ OR ‘exercise’ OR 
‘wellbeing’ OR ‘well-being’ OR ‘obesity’ OR ‘eat* disorder’ OR ‘diet’ OR ‘smok*’ OR ‘MSK’ OR ‘musculoskeletal’ 
OR ‘mental health’ OR ‘mental illness*’ OR ‘happiness’ OR ‘sleep’ OR ‘menstruation’ OR ‘menstruation 
symptoms’ OR ‘fatigue’ OR ‘stress’ OR ‘work-life balance’ OR ‘drug’) 

3. Relationship between work behaviours, and work outcomes 

<<<Terms related to relationship>>> (‘relationship’ OR ‘link’ OR ‘impact’ OR ‘effect’ OR ‘correlation’) 

<<<Terms related to work behaviours>>> AND (‘work* behaviours’ OR ‘work* habits’ OR ‘long work* hours’ 
OR ‘remote working’ OR ‘teleworking’ OR ‘work* flexibility’ OR ‘work* arrangements’ OR ‘ flexible working 
hours’ OR ‘work* from home’ OR ‘non-work* hours’ OR ‘work* emails’ OR ‘work* meetings’ OR ‘work* calls’ 
OR ‘work* extra hours’ OR ‘work* multitasking’ OR ‘multi-tasking’ OR ‘work* communications’) 

<<<Terms related to work outcomes>>> AND (‘work* outcomes’ OR ‘burnout’ OR ‘turnover’ OR ‘productivity’ 
OR ‘presenteeism’ OR ‘absenteeism’ OR ‘work* productivity’ OR ‘work* ability’ OR ‘work* engagement’ OR 
‘job performance’ OR ‘work* performance’ OR ‘work satisfaction’ OR ‘job satisfaction’ OR ‘sickness absence’ 
OR ‘sick leave’)  
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Appendix 2: Cluster analysis technical methodology 

Methodology 

The equation below depicts the cluster analysis in technical terms: 

𝑤 𝛽𝑋 𝛿 𝛾 𝜀     3  

Where 𝑤  represents a particular workplace behaviour for employee i in week t by supervision type s,121 
with b ∈ (workweek span, collaboration working hours, after-hours collaboration, total focus hours, low-
quality meeting hours, multitasking hours, low-quality meeting hours, internal network size, external 
network size). 𝑋  represents individual factors that de-facto are time-variant, including tenure at the 
company, seniority, job family (e.g. type of job within the organisation) and salary. 𝛿  represents 
individual time-invariant factors that could affect a person’s workplace behaviour, including personality 
traits. Given that the longitudinal data available is relatively short, for most employees the variables grouped 
in 𝑋  are time-invariant and will be factored into 𝛿 . 𝛾  represents time-effects which are common 
across all employees. This could include factors such as seasonal effects (e.g. general annual leave season or 
weather effects). 𝜀  represents an error term (or so called ‘residual’) capturing all factors determining 
workplace behaviour not captured through the other independent variables.  

In the second step, we use the eight 𝛿  effects per employee to cluster them into groups based on their 
overall behaviour in the workplace. Note that as we use 𝛿  we consider not only time-invariant parts of 
the work environment (e.g., type of job, team, organisational unit) but also time-invariant unobserved 
personality traits, which are captured inherently through the fixed effects. 

Determining the number of clusters 

One way to determine the optimal number of clusters using the K-means clustering approach is by 
determining the ‘elbow point’ on a graph that plots the eigenvalues, whereby the Y axis (log(WSS)) 
represents the logarithm of the within sum of squares, and the X axis represents the number of clusters. The 
elbow point is where the gradient of the curve suddenly flattens, representing a point whereby any further 
information (more clusters) adds relatively little information. Figure A.1 shows the three separate cluster 
analyses conducted for the three samples related to the types of supervision levels (Individual Contributor, 
Manager, Senior Manager). 

As Figure A.1 shows, there is no obvious elbow point for any of the three samples, but one could argue that 
after two clusters the additional value of further clusters diminishes substantially. Thus, choosing the 

121 Individual Contributor, Manager, Senior Manager.  
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number of clusters is ultimately an arbitrary cut-off at the discretion of the researcher.122 We decided to use 
two clusters per sample, resulting in a total of six clusters.  

Figure A.1: Cluster graphs for the Individual Contributor, Manager and Senior 
Manager levels  

 
 

 

  

 
122 ScienceDirect (2012).  
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Appendix 3: Regression analysis for workplace behaviours and 
wellbeing 

Methods for determining deviations from expected work behaviours 

The model can be approximated by the equation below: 

𝑤 𝛽𝑋 𝛿 𝛾 𝜀               (4) 

Where 𝑤  represents a particular workplace behaviour for employee i in week t, with b ∈ (workweek span, 
collaboration working hours, after-hours collaboration, total focus hours, low-quality meeting hours, 
multitasking hours, internal network size, external network size). 𝑋  represents individual time-variant 
factors influencing a particular workplace behaviour, including tenure at the company, seniority, job family 
(type of job within the organisation), contract type (permanent vs fixed term) and salary. It also includes a 
person’s age and marital status. We also include the proxy variable for family size and whether the person 
was on annual leave.  

𝛿  represents individual time-invariant factors that could affect a person’s workplace behaviour, including 
personality traits. Given that the longitudinal data available is relatively short, for most employees in the 
data the variables grouped in 𝑋  are time-invariant and will be factored into 𝛿 . We can rewrite the 
predicted mean of the workplace behaviour given the independent variables as 𝑤 ,123 whereas the actual 
observed behaviour by individual in a given week is 𝑤  and the deviation from the predicted value hence 
represents the residual 𝜀 .124  

123 𝑤𝑏𝑖𝑡 𝛽𝑋𝑏𝑖𝑡 𝜕𝑏𝑖𝑡 𝛾𝑏𝑡
124 𝑤𝑏𝑖𝑡-𝑤𝑏𝑖𝑡=𝜀𝑏𝑖𝑡 
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Outputs 

Tables A.2 and A.3 show associations between wellbeing score and workplace behaviours for employees in 
Individual Contributor clusters 1 and 2. The figures demonstrate that multitasking (Individual Contributor 
cluster 1) or low-quality meetings (Individual Contributor cluster 2) are statistically significantly associated 
with a lower wellbeing score. For Individual Contributor cluster 2 we find that after-hours collaboration 
and multitasking are negatively associated with the wellbeing score, but the parameters are not statistically 
significant.  

Table A.2: Associations between wellbeing score and workplace behaviours in 
Individual Contributor cluster 1 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Outcome Wellbeing score 

Workweek 
span 

0.002 

(0.024) 

       0.009 

(0.027) 

Collaboration 
hours 

 −0.019 

(0.024) 

      −0.047 

(0.033) 

After-hours 
collaboration 

  0.014 

(0.029)      

0.019 

(0.031) 

Total focus 
hours 

   −0.006 

(0.024)     

−0.041 

(0.028) 

Low-quality 
meetings 

    −0.007 

(0.020)    

−0.003 

(0.021) 

Multitasking 
     −0.044 

(0.026)*   

−0.048 

(0.028)* 

Internal 
network size 

      −0.006 

(0.016)  

−0.001 

(0.018) 

External 
network size 

       0.008 

(0.016) 

0.016 

(0.018) 

Constant 
69.195 

(1.490)*** 

70.217 

(1.421)*** 

68.566 

(1.726)*** 

69.591 

(1.491)*** 

69.584 

(1.293)*** 

71.457 

(1.463)*** 

69.606 

(1.128)*** 

68.864 

(1.197)*** 

74.046 

(2.957)*** 

Observations 1,494 

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in the equation (4). 
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Table A.3: Associations between wellbeing score and workplace behaviours in 
Individual Contributor cluster 2 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Outcome Wellbeing score

Workweek 
span 

−0.006

(0.026) 

0.026

(0.034) 

Collaboration 
hours 

−0.025

(0.024) 

−0.020

(0.037) 

After-hours 
collaboration 

−0.038

(0.028) 

−0.048

(0.031) 

Total focus 
hours 

0.009

(0.022) 

−0.016

(0.031) 

Low-quality 
meetings 

−0.038

(0.021)* 

−0.031

(0.022) 

Multitasking 
−0.046

(0.033) 

−0.039

(0.035) 

Internal 
network size 

−0.019

(0.019) 

−0.012

(0.019) 

External 
network size 

0.009 

(0.020) 

0.020 

(0.020) 

Constant 
68.207 

(1.664)*** 

69.160 

(1.587)*** 

69.805 

(1.536)*** 

67.425 

(1.514)*** 

69.589 

(1.419)*** 

69.974 

(2.000)*** 

68.852 

(1.453)*** 

67.419 

(1.497)*** 

73.673 

(3.860)*** 

Observations 1,006

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in equation (4).  

Tables A.4 and A.5 show associations between wellbeing score and workplace behaviours for employees in 
Manager clusters 3 and 4. The figures demonstrate that after-hours collaboration (Manager cluster 3) or a 
long workweek span (Manager clusters 3 and 4) are negatively associated with the wellbeing score. For 
Manager cluster 4, multitasking is also statistically significantly associated with a lower wellbeing score. For 
Manager cluster 3 we find that internal and external network size are negatively associated with the wellbeing 
score, but the parameters are not statistically significant.  
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Table A.4: Associations between wellbeing score and workplace behaviours in 
Manager cluster 3 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Outcome Wellbeing score 

Workweek 
span 

−0.067 

(0.039)* 

       −0.069 

(0.048)* 

Collaboration 
hours 

 −0.062 

(0.047) 

      −0.017 

(0.069) 

After-hours 
collaboration 

  −0.107 

(0.045)** 

     −0.099 

(0.051)* 

Total focus 
hours 

   0.048 

(0.039) 

    0.035 

(0.052) 

Low-quality 
meetings 

    0.075 

(0.036)** 

   0.078 

(0.036)** 

Multitasking 
     0.053 

(0.044) 

  0.070 

(0.048) 

Internal 
network size 

      −0.021 

(0.024) 

 0.003 

(0.029) 

External 
network size 

       −0.011 

(0.028) 

−0.009 

(0.027) 

Constant 
71.565 

(2.612)*** 

71.375 

(3.132)*** 

73.483 

(2.943)*** 

65.839 

(2.821)*** 

64.410 

(2.977)*** 

65.500 

(2.786)*** 

69.230 

(2.272)*** 

68.711 

(2.425)*** 

65.554 

(6.846)*** 

Observations 367 

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in equation (4)  
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Table A.5: Associations between wellbeing score and workplace behaviours in 
Manager cluster 4 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Outcome Wellbeing score

Workweek 
span 

--0.082 

(0.044)* 

--0.076

(0.048)* 

Collaboration 
hours 

--0.062

(0.053) 

--0.049

(0.080) 

After-hours 
collaboration 

--0.053

(0.042) 

--0.041

(0.050) 

Total focus 
hours 

0.028

(0.043) 

--0.024

(0.055) 

Low-quality 
meetings 

0.031

(0.055) 

0.040

(0.067) 

Multitasking 
 --0.075

(0.043)* 

--0.084

(0.057) 

Internal 
network size 

-0.000

(0.027)

0.010

(0.033) 

External 
network size 

0.040 

(0.050) 

0.057 

(0.056) 

Constant 
75.086 

(2.967)*** 

74.251 

(3.527)*** 

73.514 

(2.591)*** 

69.546 

(2.686)*** 

69.350 

(3.457)*** 

74.922 

(3.074)*** 

70.932 

(2.330)*** 

68.988 

(3.390)*** 

78.808 

(6.820)*** 

Observations 237

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in equation (4)  

Tables A.6 and A.7 show associations between wellbeing score and workplace behaviours for employees in 
Senior Manager clusters 5 and 6. The results show there are no statistically significant negative associations 
with the wellbeing score, except for total focus hours for Senior Manager cluster 6. This may seem counter-
intuitive but is plausible given that these employees are highly engaged senior leaders and executives at 
Vitality. As a result, we also observe a positive association with collaboration hours for the same cluster. 
Although we observe negative associations with wellbeing for after-hours collaboration, low-quality 
meetings and multitasking among employees in Senior Manager cluster 5, as mentioned before, the effects 
are not statistically significant.  
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Table A.6: Associations between wellbeing score and workplace behaviours in Senior 
Manager cluster 5 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Outcome Wellbeing score 

Workweek 
span 

--0.032 

(0.047) 

       --0.027 

(0.061) 

Collaboration 
hours 

 −0.0228  

(0.059) 

      --0.004 

(0.096) 

After-hours 
collaboration 

  −0.022 

(0.045) 

     --0.013 

(0.069) 

Total focus 
hours 

   0.021 

(0.059) 

    0.007 

(0.087) 

Low-quality 
meetings 

    --0.008 

(0.052) 

   --0.011 

(0.055) 

Multitasking 
     --0.014 

(0.070) 

  -0.001 

(0.068) 

Internal 
network size 

      0.005 

(0.037) 

 0.015 

(0.040) 

External 
network size 

       0.008 

(0.042) 

0.010 

(0.041) 

Constant 
72.440 

(3.337)*** 

72.055 

(3.941)*** 

71.927 

(2.896)*** 

69.779 

(3.388)*** 

71.214 

(2.949)*** 

71.496 

(4.450)*** 

70.553 

(2.897)*** 

70.425 

(3.115)*** 

72.089 

(9.421)*** 

Observations 213 

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in equation (4)  
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Table A.7: Associations between wellbeing score and workplace behaviours in Senior 
Manager cluster 6 

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Outcome Wellbeing score

Workweek 
span 

0.034 

(0.083) 

--0.048

(0.137) 

Collaboration 
hours 

0.150

(0.072)** 

0.145

(0.158) 

After-hours 
collaboration 

0.030

(0.060) 

0.013

(0.086) 

Total focus 
hours 

--0.140

(0.081)* 

--0.051

(0.153) 

Low-quality 
meetings 

0.060

(0.096) 

0.098

(0.105) 

Multitasking 
 0.068

(0.056) 

0.043

(0.074) 

Internal 
network size 

--0.048

(0.041) 

--0.076

(0.053) 

External 
network size 

0.002 

(0.046) 

--0.013 

(0.049) 

Constant 
68.173 

(5.368)*** 

61.402 

(6.108)*** 

68.441 

(5.240)*** 

76.183 

(3.641)*** 

66.920 

(5.392)*** 

66.238 

(5.098)*** 

78.384 

(3.315)*** 

69.880 

(4.059)*** 

62.958 

(12.216)*** 

Observations 134

Notes: ***,**,* significant at the 1%, 5%, 10% level. Standard errors clustered at individual level. Workplace 
behaviours represent residuals as presented in equation (4)  




