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Abstract

This report aims to draw upon data collected during the 2014 Britain’s Healthiest Company (BHC)
competition in order to understand what drives productivity at work in the participating organisations
and, in particular, to examine the relation between the health and wellbeing of staff and their resultant
productivity. BHC is a project funded by VitalityHealth and academic support is provided by a research
team from RAND Europe and the University of Cambridge.
To understand the relationship between health and wellbeing of staff and productivity, we look at the
links between lost productivity in terms of presenteeism (being in suboptimal health at work) and
absenteeism in association with a range of factors. These include:


Job and work environment (e.g. stress and health-promotion interventions in the workplace)



Personal (e.g. lifestyle risk-factors related to obesity, smoking and alcohol consumption)



Health and physical risks (chronic conditions and mental health).

Using regression modelling techniques we establish associations between these factors and productivity
loss in the workplace and compare our results to the wider literature.
The report is aimed at policymakers and practitioners and aims to contribute to the wider debate on the
link between health, wellbeing and productivity at work.
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Summary

Over the last decades, accelerating technological changes and new forms of workplace organisation have
led to workers assuming increased responsibilities and more autonomy than ever before (Appelbaum et al.,
2000). Although this has increased overall productivity, flexible modern working practices have also
increased daily job demands, requiring employees to multi-task and leading to increased levels of
workplace stress and unrealistic time pressures (Bevan, 2012). These developments have not only led to
increasing levels of sickness absence but also to the emergence of a phenomenon called ‘presenteeism’,
when employees attend work while in suboptimal health. It is estimated that presenteeism driven by
mental ill-health costs the UK economy £15bn per year (Centre for Mental Health, 2011). What is more,
there is growing evidence that problems related to modifiable health behaviour are becoming more
prevalent, driven by a lack of physical activity, by smoking, or by a rise in obesity levels in the wider
population (Goetzel et al., 2012). This creates economic costs not only to society at large but also, more
specifically, to businesses in the form of lost productivity. In light of such substantive costs due to
absenteeism and presenteeism, we would expect there to be a strong case for companies to invest in the
health and wellbeing of their employees. However, simple economics tells us that companies only find it
profitable to invest in health promotion programmes when the benefits outweigh the cost of investment
in the longer term. For companies it is crucial to understand the direct link between wellbeing and
productivity. Without a clear evidence base, an optimal investment level will not be achieved.
1

This report based on data from the Britain’s Healthiest Company (BHC) Competition contributes to the
evidence base on wellbeing and workplace productivity by exploiting a unique large employer–employee
dataset. Our collected survey data include business information for 82 UK companies plus a thorough
health assessment of their workforce, including a broad variety of physical- and mental-health indicators
for individual workers. Altogether, the sample consists of 21,822 employees. Using multivariate regression
techniques we look at the associations between a variety of health-risk and work-environment factors in
association with workplace productivity lost due to absenteeism and/or presenteeism. We measure work
productivity using the Work Productivity and Activity Impairment Questionnaire (General Health) or
WPAI-GH, which assesses productivity based on self-reported general health and symptom severity.
Our findings suggest that lack of sleep, financial concerns and giving unpaid care to family members
or relatives are negatively associated with productivity. Mental-health problems are also found to cause
1

BHC is a project funded by VitalityHealth and academic support is provided by a research team from RAND Europe and the
University of Cambridge.
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significant productivity loss, especially in the form of presenteeism. In line with existing research we also
find that employees with musculoskeletal and other (chronic) health conditions report higher rates of
absenteeism and presenteeism than workers without such conditions.
When looking at work-environment factors we find that workers who are subject to workplace bullying
report significantly higher levels of absenteeism and presenteeism than those who are not. We also find
that more than 45 per cent of those studied reported being subject to unrealistic time pressures, which
we find to be another significant cause of productivity loss. Other work-environment factors associated
with relatively higher levels of presenteeism were strained relationships at work.
Beside the aforementioned significant associations between certain risk factors and productivity loss in the
workplace, some of our findings are somewhat counterintuitive. For instance, smoking has not been
found to be statistically significantly associated with productivity loss. Also, severe obesity has not been
found to be related to absenteeism and presenteeism. Here we need to take into account the crosssectional nature of our data. We are not in a position to follow individuals over a longer time period,
where the evidence shows that smoking and obesity are associated with severe health conditions such as
cardiovascular disease or cancer, both of which are associated with productivity loss. Therefore, our
findings potentially capture more short-term effects, assessed at a given point in time. Similarly, in our
analysis, work-environment factors such as a lack of control or insufficient peer or managerial support do
not show any statistically significant associations with workplace productivity loss.
Our report should be useful to policymakers and practitioners in identifying the characteristics of
employees who are more at risk of work impairment. Our analysis also indicates the importance of workenvironment factors on productivity, something of relevance to companies looking to improve their
working environment and reduce its negative effects on employees’ health and wellbeing. Our analysis
distinguishes in more detail between factors that determine absenteeism and presenteeism. Based on our
(self-reported) data, we find that various factors are slightly differently associated with absenteeism
compared to presenteeism, indicating that policymakers and companies may want to look more at
presenteeism and its associated risk factors.
Knowledge about the effectiveness of workplace health interventions and programmes is still emerging
and our report cannot make direct suggestions about what type of interventions policymakers or
organisations should implement to improve employee health and wellbeing. Some of our findings suggest
that companies which pay attention to health and wellbeing at board level report lower rates of
absenteeism and presenteeism, although more research still needs to be done into the effectiveness of
health interventions in the workplace.
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1. Background

1.1. Introduction
There is increasing public acceptance that health and wellbeing at work can have profound impacts on
individuals, organisations and societies (European Commission, 2008). Dame Carol Black’s review –
Working for a Healthier Tomorrow – recognised that there is strong and growing evidence that work,
health and wellbeing are closely and powerfully linked and need to be addressed together (Black, 2008).
In the United Kingdom during 2013–2014 an estimated 1.2 million people who worked during the last
year were suffering from an illness (long-standing as well as new cases) they believed was caused or made
worse by their current or past work. Half a million of these appear to be new conditions which started
during the year. Approximately, 28.2 million days were lost due to work-related ill health or injury (HSE,
2014). The recent Black and Frost (2011) report on the UK workplace highlights that 140 million
working days are lost to sickness absence and 300,000 individuals leave the workplace each year due to illhealth. This puts the approximate cost of sickness absence to British business at approximately £15bn
annually (Black and Frost, 2011). What is more, businesses face significant costs not only due to sickness
absence but also from employees attending work while sick, which is referred to as ‘presenteeism’ (other
related terms are ‘sickness presence’ or ‘lost health-related productivity’). It is estimated that presenteeism
due to mental ill-health costs the UK economy about £15bn per year (Centre for Mental Health, 2011)
There is therefore a strong business case for investing in staff health and wellbeing. The simple logic is
that effective investment in health and wellbeing can save a company more in terms of lost productivity
than the original investment, a principle established by several case studies, notably in some large UK
employers (Hassan et al., 2009). RAND Europe’s work for the Boorman Review (Boorman, 2009) on the
health and wellbeing of National Health Service (NHS) staff gave a sense of the possible savings
organisations might make by adopting more effective ways of managing health and wellbeing. That study
estimated that bringing lost productivity in the NHS down to levels experienced by better public sector
performers (essentially, by halving lost productivity) would save the NHS about £500m a year.
However, knowledge of the effectiveness of interventions and programmes – and of contextual factors
which influence wellbeing – is still emerging. Our experience with organisations participating in the
Britain’s Healthiest Company competition shows that few measure returns on investment or understand
the effectiveness of interventions. There is, in addition, a great deal of debate on how to measure
outcomes such as productivity, although some evidence exists on a range of interventions. The systematic
review by Cancelliere et al. (2011), for instance, finds that specific interventions such as occupationalhealth programmes, job-stress education for line managers and supervisors, lifestyle-guidance programmes
1
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by email, and telephone-counselling sessions with mental-health clinicians appear to be effective in
reducing levels of presenteeism (and, indirectly, absenteeism). In addition, a recent review (Stolk et al.,
2014) for the UK government on mental health and employment reports that interventions based on
cognitive behavioural therapy (CBT) seem to be effective not only in improving employability but also in
keeping individuals with mental-health conditions at work and improving their productivity in the
workplace. Similarly, there is a growing body of evidence relating to wellness programmes (Mattke et al.,
2014), although the recent systematic reviews by Buseman-Williams (2014) and Osilla et al. (2012) show
that the effectiveness of such programmes is mixed, and that they appear better at promoting individual
wellbeing rather than wider organisational productivity. Some studies also shed light on the importance of
multi-programme interventions (Hassan et al. 2009), while wider evidence also exists concerning the way
in which the working environment, such as shift work or long hours (Waddell et al. 2006), and other
factors (e.g. sleep) contribute to wellbeing.
Knowing what is (cost-)effective for a given population is important but may not be the only barrier
stopping organisations from investing in staff health and wellbeing. There is a common perception that
larger companies may find it easier to make such investments compared to smaller organisations, that
overall employ the majority of workers (Mattke et al. 2014). However, a RAND Europe study looking at
data across Europe suggests that in many countries small employers actually offer the same type of support
as larger employers (Stolk et al., 2012). Regulatory and national contexts tend to be more important than
the size and resources of an employer, emphasizing the importance of attitudes towards workplace health
and wellbeing.

1.2. Policy relevance
Although downward trends in fatal and non-fatal injuries at work in many industrialised countries
reinforce the perception that ‘tough jobs’ are declining, health and wellbeing in the workplace remain an
issue thanks to factors including decreased job security, possibly worsening working conditions and
reduced opportunities to combine work with other private and social responsibilities (European
Commission, 2008). From 1990 to 2008, the rate of self-reported work-related illness – particularly due
to stress and related conditions – doubled, jumping from 820 per 100,000 employed in 1990 to 1,620 in
2008 (Health and Safety Executive, 2009). The issue of workforce health and wellbeing is perhaps even
more critical in the current climate given the perceived lingering effects of the economic crisis on the
mental health of the working population (as recently reported in a study undertaken by the Institute of
2
Education at the University of London ).

At the same time, there is increased evidence in the UK and other industrialised countries that problems
related to modifiable health behaviour are becoming much more prevalent. According to the Health and
Social Care Information Centre (2014) the proportion of adults having a normal body mass index (BMI)
decreased between 1993 and 2001 (from 41 to 32 per cent for men and 49.5 to 41 per cent for women),
whereas the proportion of adults classified as obese increased from 13 to 24 per cent for men and 16 to 25
2

Institute of Education. As of April 2015 http://www.ioe.ac.uk/newsEvents/87219.html.
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per cent for women over the same period. These factors result in costs to the economy and society at large.
The economic costs of obesity to the NHS, for instance, rose from £479.3m in 1998 to £4.2bn in 2007 –
a more than eightfold increase in less than a decade (National Obesity Observatory, 2010).
Improving health and wellbeing can therefore have real societal, economic and personal benefits above
and beyond their value to business alone. Clearly, addressing wellbeing more effectively at work – with
company programmes promoting health and wellness – may lead overall to increased life satisfaction,
reduced healthcare utilisation and, potentially, a lower benefits bill.
It is right to recognise that being in work can be good for your health and wellbeing. Much of the
academic evidence relating to labour-market status and health focuses on the damaging effects of
unemployment (Waddell et al., 2006). Work can be beneficial, while unemployment is seen as a key
driver behind mental ill-health (Pevalin and Goldberg, 2003; Paul and Moser, 2009) and returning to
work appears to help to improve mental wellbeing (Paul and Moser, 2009; McManus et al., 2012).
However, it’s not just about keeping people in work. Studies also show that inappropriate working
environments can exacerbate mental-health problems (Clayton et al., 2011; van Stolk et al., 2014;
Waddell and Burton, 2006). It is therefore crucial to understand those factors which contribute to health
and wellbeing in the workplace and, further down the line, to productivity outcomes.

1.3. Objectives of the study
VitalityHealth commissioned RAND Europe in collaboration with the University of Cambridge to
conduct an employer and employee survey for the Britain’s Healthiest Company competition. The
competition seeks to give employers an assessment of the health of their workforce and of their current
health-promotion interventions. To that end, RAND Europe collected a large-scale dataset which we use
in this work to understand the relation between a broad set of health and lifestyle risk factors and
workplace productivity.
Building on existing quantitative and qualitative evidence, this study seeks to:
1. Report on the prevalence of modifiable and other health risks among the large-scale study
population including smoking, alcohol consumption, physical activity and nutrition, as well as
mental-health conditions.
2. Identify determinants of workplace productivity loss due to sickness absence or presenteeism,
with special focus on a set of health risks.
3. Identify recommendations to help businesses improve the effectiveness of their current health and
wellbeing interventions.
Wherever necessary, we make the assumptions, limitations and potential caveats of our analytical
approach explicit in our report.

3
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1.4. Research approach
In order to address the research objectives formulated above, our research incorporates three strands:
1. We review the available literature in order to collect currently available evidence about the
relation between various personal health risks, organisational factors and workplace productivity;
2. We use general descriptive statistics to highlight the prevalence of health risk factors among the
employees in companies participating in the 2014 Britain’s Healthiest Company competition;
3. We use multivariate regression approaches to investigate the determinants of workplace
productivity loss. These analytical methods enable us to look at associations between the outcome
of interest (productivity loss) and its determinants, such as personal health risk factors, work
environment and other organisational characteristics.

1.5. Structure of this report
The report is structured as follows. Chapter 2 describes the 2014 Britain’s Healthiest Company survey in
more detail. Chapter 3 describes different ways to measure productivity loss and how its determinants are
measured. Chapter 4 describes the results of our empirical analysis, and Chapter 5 outlines the
conclusions of the report and discusses health and wellbeing in UK companies.

4

2. Britain’s Healthiest Company survey and how it compares to
other UK data sources

This chapter describes the data collection process for the 2014 Britain’s Healthiest Company survey and
discusses the representativeness of the collected employer and employee responses.

2.1. Britain’s Healthiest Company survey data 2014
2.1.1. The search for Britain’s Healthiest Company
The Britain’s Healthiest Company (BHC) competition was established by health insurer VitalityHealth.
The competition seeks to find the UK’s outstanding organisations with regard to best practice and
innovative approaches towards workplace health and wellbeing. The BHC competition is one of the
largest UK national studies, giving employers valuable insights into the wellbeing of their employees. All
companies in Britain with 50 or more employees are invited to participate in the competition. After
registering, participating companies return a corporate-health assessment, including general company
characteristics such as the size of the organization and the industry it operates in as well as information on
the organisation’s approach to health promotion and wellbeing interventions. Subsequently, employees
are invited to respond to an employee health-assessment survey which collects information on lifestyle,
behavioural and clinical risk factors (including weight, diet, exercise, smoking, alcohol intake, stress,
cholesterol and blood glucose levels and blood pressure) as well as asking how often people attend health
screenings to monitor and understand their health. At the end, each participating company receives a
confidential corporate health report which provides employers with a holistic view of employee wellbeing
and benchmark information which can be used to plan future human resource (HR) strategies. The
corporate report provides an effective way of measuring and managing health risks within an organisation
and of understanding how these risks affect employee engagement and productivity levels. Participating
employees receive a detailed health assessment providing information on their individual health and
lifestyle risks. Both the corporate and employee reports include practical recommendations on how to
manage particular lifestyle and health risks.

5
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2.1.2. A brief description of the data collection process
To ensure the validity of comparisons between organisations, only companies meeting a minimum
required employee survey response rate are included in the competition. Details of how respondents are
included in the BHC competition are shown in Figure 2-1 below.
From 136 companies initially registered, 47 withdrew their application after registration. Initially
responding companies were followed up, and encouraged to participate by VitalityHealth; withdrawals
occurred for several reasons, for example, not being able to commit staff time to participation, or having
other surveys running during the same time period. From the 91 companies that distributed the employee
survey, 9 companies were excluded due to low response rates or voluntarily withdrew.
Figure 2-1: Flow chart: employees responding to Britain’s Healthiest Company survey

The survey collected information from more than 27,000 UK employees about vital statistics including
height, weight, lifestyle habits, mental health, chronic conditions, smoking, drinking and other
demographic information; 2,174 responses were ineligible due to missing key information, leading to
24,850 employee responses overall. Both the employer and the employee survey can be linked through a
unique company identifier.

6
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To derive the final data sample we use for the analysis in this study, we discarded the full set of
information for employees with missing information in our outcome variable of interest: work
impairment due to absenteeism or presenteeism. This leaves us with a sample of 21,822 employees for the
empirical analysis.

2.1.3. A note on the representativeness of the 2014 BHC survey
In the UK, 30.6 million people aged 16 and over were in work from April to June 2014, while in 2012
there were 448,905 companies with 50 or more employees. From March to May 2014 the 2014 Britain’s
Healthiest Company survey received 27,024 responses from employees at 82 companies with 50 or more
employees from across the UK, with a combined total workforce of 204,143.
In order to understand the quality of the findings from analyses based on the survey data, it is important
to understand how representative the survey is in terms of the participating companies and employees (i.e.
the representativeness of the sample). It is also important to understand whether those companies which
responded to the survey were systematically different from those which did not (i.e. whether there was a
non-response bias).
First, we used responses to the employer and employee surveys to explore whether survey respondents
were representative of all employees in participating companies. Participating companies report the age,
gender and income profiles of their workforce in the employer survey, while individual employees report
their age, gender and income in their survey responses. By comparing information from these two sources
it is possible to explore which groups from participating companies are over- or under-represented among
respondents. In detail, we measured the mean age, income and proportion of female employees in each
participating company, using information reported in the employer surveys and assuming that responses
in the top income and age-group survey-response categories (i.e. over £90,000 and 65 years old) were on
average 68.5 years and £95,000 respectively. We then compared these with the information presented by
the employees.
Second, we compared the characteristics of participating companies and participating employees with all
companies and employees in Britain. To that end we estimated weights based on the response rate at each
participating company, the age, gender and income of responders, and company size. We then explored
whether using these weights changed the estimates obtained (i.e. weighting to all employees of responding
companies, and to all companies in the UK). Specifically, we created inverse probability weights as
follows: employee age responses were categorised into the same groups as presented in the employer
survey; income survey option categories were consistent across both. Weights were estimated by group,
separately for age, gender and income. Two additional company weights were estimated – a weight for
response rate to weight to overall number of employees in that company, and for company size (number
of employees) – to weight included companies to the same size profile as all companies in the UK.

The weights were combined multiplicatively. Where employer survey responses on the income (2611
responses) or age (342 responses) profile for the company were missing, weighting on these characteristics
was not performed for this company, and weights were set to 1. When combined weights were greater
than 25 (43 responses) or less than 0.04, weights were replaced with 25. For a small number of employee
7
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responses (769 out of 24,850) with characteristics (for example age or income) in groups where the
employer reported no employees, weights of ‘zero’ were estimated; these were replaced as 0.04, i.e. 1/25 in
this analysis.
Are respondents representative of all employees in participating companies?
The mean age of respondents as reported by companies who participated in the survey was 39.6; 50.9 per
cent of respondents were female and the median reported income group was £30,000–39,999. Female
respondents and companies where mean income and age of respondents fall into the middle range are
over-represented among respondents compared with the company profiles (see Figure 2-2).

20

Figure 2-2: Average (mean) age, gender and income profiles of participating companies
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Are participating companies representative of all companies in the UK?
BHC participating companies are dominated by financial and insurance activities. They made up 22 per
cent of survey responses but only account for 2 per cent of all UK businesses. Manufacturing is overrepresented. Companies in manufacturing made up 12 per cent of survey responses, but comprise only 6
per cent of UK businesses, while construction and real-estate companies are not represented at all, despite
accounting for 20 per cent of all UK businesses. Respondents working in companies with 500–2499
employees are particularly over-represented (36 per cent of respondents compared with 0.2 per cent of
3,4

employees nationally).

How do respondents to the BHC survey compare with the rest of the UK?
Weighting makes minimal differences to the estimates of health measures from BHC (see Table 2-1).
Table 2-1: Weighted and unweighted estimates from BHC employee respondents
unweighted

weighted

Mean age

39.6

38.9

Mean BMI

26.1

26

Men BMI > 30

15.9%

15.2%

Women BMI > 30

17.2%

17.7%

1.6%

1.7%

Hypertension

3

Department for Business, Innovation and Skills. Business population estimates for the UK and Regions, 2013. As of April 2015
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/254552/13-92-business-population-estimates2013-stats-release-4.pdf.

4

Size of firms in London and UK by enterprise size 2001-12
http://www.ons.gov.uk/ons/taxonomy/index.html?nscl=Enterprises+by+Size+and+Number.
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However, this is slightly different from the national picture. For example, in the data from the Health
Survey for England 2012,5 17.8 per cent of men and 18.3 per cent of women who are currently in
employment have a self-reported a BMI larger than 30 compared with estimates from BHC of 15.2 per
cent and 17.7 per cent respectively. Estimates from the non-working population (of interviewer measured,
rather than self-reported BMI) are higher still, nationally 26 per cent of men and 24 per cent of women
have a BMI larger than 30 (Health and Social Care Information Centre, 2014).
Discussion on representativeness
Overall, we find that there are differences between participating companies and all companies in the UK.
We also find an over-representation of companies with greater average numbers of middle-income and
middle-age employees, and/or with higher proportions of female employees. However, estimates of health
measures such as BMI change little after weighting, and BMI estimates from respondents are only slightly
different from a nationally representative group of employees.
Nevertheless, it is important to stress that in general response rates are typically lower among the very old,
the very young, and those living in lower-income areas. It is also possible that employees with healthier
lifestyles are more likely to respond than employees with less healthy lifestyles. The implications for this
survey are that respondents may not be typical of all respondents within participating companies, nor
participating companies of all companies in the UK. Healthier lifestyles, and ‘healthier’ companies, are
likely to be over-represented.
However, the implications of these potential biases for the analyses presented in the rest of this report are
low. All income, age and gender groups are represented among respondents, and in the analysis we also
adjust for demographic and company characteristics such as size and industry.

5

NatCen Social Research and University College London. Department of Epidemiology and Public Health, Health Survey for
England, 2012 [computer file]. Colchester, Essex: UK Data Archive [distributor], April 2014. SN: 7480,
http://dx.doi.org/10.5255/UKDA-SN-7480-1
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3. How we measure workplace productivity and its determinants

In this chapter we describe the measurement of workplace productivity used in this study. We also present
factors that have been identified in the literature as being associated with productivity and describe how
they are measured in the 2014 BHC survey.
Broadly, we can group such determinants of workplace productivity into three categories:
1. Job -and workplace related factors including aspects of the work environment such as work
demands, work relationships, and corporate attitudes towards health and wellbeing;
2. Personal factors, which are related to personal attitudes to work and absence, and individual
behaviour, such as lifestyle and mental-health factors;
3. Health and physical factors include existing (long-term) health conditions as well as physical
factors such as blood pressure or cholesterol levels.
The relation between these factors and work productivity is depicted in Figure 3-1:
Figure 3-1: Determinants of workplace productivity

As Figure 3-1 highlights, all three factors are related to productivity but are interrelated in a dynamic
manner as well. For instance, someone who is exposed to unrealistic time pressures or bullying in the
workplace may develop mental-health problems over time. To capture such dynamic effects, however,
11
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requires longitudinal data following that worker over a long period. Our data, by contrast, reflect the
separate effects on productivity of both time pressure and mental-health problems at a given point in time
only, and are thus cross-sectional in nature. We go into more detail below on the measurement of
workplace productivity, the outcome in which we are particularly interested, and its determining factors.

3.1. Measuring productivity loss
In the literature on health and work productivity the measurement of ‘ill health’ is often divided into two
categories: absenteeism and presenteeism. The former refers to the measure of days absent from work, the
latter to reduced productivity while at work (Koopmanschap et al., 2013).
The BHC data measure work productivity using the Work Productivity and Activity Impairment
Questionnaire (General Health) (WPAI-GH). The WPAI-GH was developed in 1993 to assess
productivity loss by measuring the effect on work productivity of general health and symptom severity
(Tang et al., 2011). It was originally established as a self-reported quantitative assessment of the amount
of absenteeism, presenteeism and daily-activity impairment attributable to general health (WPAI-GH) or
a specific health problem (WPAI-SHP). It has since been used in a wide range of applications and several
versions for specific health problems are now available, as well as being available in different languages
(Lofland et al., 2004).
The instrument consists of six questions with a recall time frame of seven days. The questions ask whether
the respondent is employed; the number of hours missed from work; the number of hours actually
worked; and the degree to which the respondent feels that a health problem has affected productivity
while at work and affected their ability to do daily activities other than work. WPAI-GH outcomes are
expressed as impairment percentages, where higher percentages indicate greater impairment and lower
productivity. We use the following three work-related impairment percentages calculated on the basis of
the WPAI-GH scale


Per cent work time missed due to ill-health (absenteeism)



Per cent impairment while working due to ill-health (presenteeism)



Per cent overall work impairment due to ill-health (absenteeism and presenteeism).

Beside the different WPAI scales, a number of other scales of self-reported workplace-productivity
measurement instruments have been created, including the Work Limitations Questionnaire (WLQ), the
Health and Work Performance Questionnaire (HPQ), the Work Productivity Short Inventory (WPSI),
the Stanford Presenteeism Scale (SPS-34 and SPS-13), the Work and Health Interview (WHI) and the
Health and Labour Questionnaire (HLQ). A number of reviews have examined the advantages and
disadvantages of each of the scale in more detail (Allen & Bunn 2003; Lofland et al. 2004; Stewart et al.
2003a).
In short, among the main advantages of the WPAI-GH, as noted in the literature, are the way it can be
generalized across occupations and the ease with which it allows computations of productivity loss (Reilly
et al., 2008). On the basis of the questions, the calculation of the impairment percentages is relatively
straightforward and well documented. Prasad et al. (2004) highlight the validity of the WPAI scales,
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which have been used in a number of studies, although in general it appears that WLQ and HPQ
presenteeism scales are the most popular (Schultz and Edington, 2007).
There are drawbacks, however, concerning the lack of specificity with which the WPAI measures
productivity loss and the fact that the self-administrated version is less accurate than the interviewer
version. Regarding the former, Prasad et al. (2004) observe that the use of single items to obtain data on
reduced productivity while at work and during non-work daily activities is a limitation of the WPAI scale.
Therefore, the WPAI scale may be inadequate if a study intends to examine the impact on productivity
for different tasks at work. A related criticism is raised by Loeppke et al. (2003), who note that no attempt
to assess the level of work demand – whether cognitive, emotional, or physical – or the potential
variability in this demand has been made. This lack of specificity is likely to be the result of the limited
number of questions included in the WPAI-GH.

3.2. Measuring the determinants of productivity loss
3.2.1. Job- and workplace-related factors
Job-related factors driving absenteeism and presenteeism can be divided into two elements: workplacedesign indicators, including the work environment, and wider organisational factors.
Workplace policies including sick pay and job stability can strongly influence the absenteeism and
presenteeism of an individual worker (Johns, 2010). However, it is not just through organisational
policies. The job role itself (e.g. manual labour or high-intensity public-facing roles), management issues
(including perceptions of effort–reward balance) and the workplace environment can all influence
productivity – directly through their influence on worker health (Black, 2008) or indirectly where sickness
absence is a coping mechanism. There exists a direct relation between job design, family-friendly workmanagement practices, organisational change and employee health and wellbeing.
The 2014 BHC survey includes indicators to measure work-related stress using six items from the UK
Health & Safety Executive (HSE) Management Standards (MS) Indicator Tool (Health and Safety
Executive, 2015). Stress is measured along the following lines:


Demands: unrealistic time pressures



Control: choice in deciding what to do at work



Managerial support: line manager encourages at work



Peer support: respect at work from colleagues



Relationships: those at work are strained



Change: staff are always consulted about change at work

In line with Gerich (2015), the organisational factors associated with workplace productivity present in
the 2014 BHC survey include further indicators showing the importance of employee health and
wellbeing in measuring a company’s success perceived by board members, as well as whether the
organisation supports health-promotion programmes in the workplace.
Moreover, in order to investigate the relation between a company’s provision of health and wellbeing
interventions and productivity in the workplace we use information from both, the employer and
13
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employee surveys, and construct an intervention index measuring the intensity with which a company
offers health-promotion and wellbeing programmes to its employees. To generate the index we add up the
number of interventions a company provides and weight it with the share of employees who reported
6
actually using the provided intervention. We then place companies into three groups of equal size

according to their health-intervention index score: companies with low provision (low), companies with
medium provision (medium) and companies with high provision (high).

3.2.2. Personal factors
Personal factors determining workplace productivity can be broadly categorised into three elements.
Firstly, non-job factors such as work attitudes and financial or family priorities can influence an
individual’s absenteeism or presenteeism (Johns, 2010). Our data include, for instance, measures on
whether an employee suffers financial pressure or provides unpaid care looking after an ill, frail or disabled
family member.
Secondly, it has been found that lifestyle risk factors including obesity, diet and sedentary lifestyle habits
influence workplace productivity (Alavinia et al. 2009; Boles et al. 2004; Cancelliere et al. 2011). A lack
of physical activity has been associated with low workplace productivity. Burton et al. (2005a) compared
those using a fitness centre with those who did not (using a logistic regression model adjusted for age,
gender, location and health risks) and found that the latter were more likely to report higher levels of
presenteeism. More recently, attention has turned to sleep as a determinant of productivity loss. Recent
studies (Bolge et al. 2009; Dean et al. 2010; Kessler et al. 2011; Sarsour et al. 2011) show the relation
between insomnia and workplace performance. Using the same productivity scale, the study by Katz et al.
(2014) found that (accounting for factors such as demographics and other health risks) employees who
slept less than seven to eight hours per night experienced significantly more productivity loss compared to
employees who slept more than eight hours per night on average.
Thirdly, mild to severe mental-health conditions are found to be major predictors of productivity loss
(Stewart et al., 2003b). Stress at work may increase ill health and productivity directly through biological
stress pathways or indirectly through influencing individuals’ health behaviours, such as alcohol
consumption and smoking (Chandola et al., 2008). In the BHC survey, mental health is measured using
the Kessler Psychological Distress scale, a six-item questionnaire intended to provide a measure of distress
based on questions about anxiety and depressive symptoms a person has experienced in the most recent
four-week period (Kessler et al., 2002). Poor scores on mental wellbeing can impact negatively on both
mental and physical health.

3.2.3. Health and physical factors
Chronic and acute health conditions have been found to be linked to workplace productivity loss (Burton
et al., 2004). For instance, a study at a British university showed that around 40 per cent of employees
with a self-reported chronic illness reported limitations in their productivity when at work (Munir et al.,
6

For example: company X provides on-site gym (20 percent of employees report they make use of it) and bicycle storage facilities
(10 per cent of employees report they make use of it), leading to an overall index score for the company of 1*0.2 + 1*0.1 = 0.3.
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2005). Generally, the existing literature measures the impact of co-morbidity by adding up the number of
existing conditions for each individual. Lerner et al. (2003), for example, added up the number of
conditions and found that each additional chronic condition gradually increases probability of work
productivity loss due to presenteeism.
In addition to the literature on productivity loss, which shows a strong association between productivity
and mental health, the link with musculoskeletal pain is also important. In a systematic review, Schultz
and Edington (2007) highlight that only one study (Hagberg et al., 2002), which they identify as of
moderate quality, looks at the association between musculoskeletal conditions and presenteeism. Using a
relatively long one-month recall period for their productivity scale, Hagberg et al. (2002) show a
productivity loss among Swedish computer workers with musculoskeletal problems. Some studies have
also looked at the associations of biological risk factors, such as high blood pressure, glucose and
cholesterol. However, the overall assessment is that the effect of these risk factors seems not to matter
much as a driver of productivity loss (Burton et al., 2005b ).

3.3. Modelling the determinants of workplace productivity
We begin the empirical analysis by reporting general descriptive statistics of our study sample of
employees, including the total number of observations and corresponding proportions among the study
sample for the measures and determining factors of productivity. To explore the associations between
workplace productivity and health risk factors outlined above, such as work demands, health problems,
lifestyle factors, sleep, and organisations’ attitudes towards health and wellbeing, we primarily apply
ordinary least squares (OLS) regression analysis. In general terms, a linear regression model is used to
describe the relation between two or more variables in a set of data points with a line. OLS is a statistical
approach to fitting a model to the observed data by finding the function which most closely approximates
(or best fits) the data (Wooldridge, 2010). In technical terms, the OLS method is used to fit a straight line
through a set of data-points so that the sum of the squared vertical distances (called residuals) from the
actual data-points is minimised. Therefore, the best fit can be represented by the line that minimises the
total distance between the actual data points and the predicted values.
A definition of all predictor variables included in the regression analysis can be found in Table A-1 in the
appendix. In general, all predictor variables are included in the model as binary indicators. For
interpretation purposes this means that they have to be interpreted relative to an omitted base category
(for the variable financial concerns, for instance, the omitted category represents a worker who does not
report any current financial concerns).
7
Please note that all analyses in this study are conducted with Stata 13.1 and all statistics are evaluated at

the 1 per cent, 5 per cent and 10 per cent significance levels. For statistical significance we expect the pvalue to be less than the significance level (α = 0,01 or 0,05 or 0,1 respectively). The concept of statistical
significance is generally used to determine whether a null hypothesis is be rejected or retained. The null

7

StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX: StataCorp LP.
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hypothesis is the default statement that the true effect is zero. P-values represent the probability of
observing an effect given that the null hypothesis is true (there is no real effect), whereas the null
hypothesis is rejected if the p-value is less than the significance level. The significance level therefore
represents the probability of rejecting the null hypothesis given that it is true (DeGroot et al., 1986).
Note that as our dependent variable is a share (of work impairment) and lies therefore between 0 and 1, it
is important to stress that we also run sensitivity analyses and apply a fractional response estimator
proposed by Papke and Wooldridge (1993). An issue that may arise with OLS is that it could predict
values for the proportion of working time lost due to absenteeism and/or presenteeism which lie outside
the interval between 0 and 1. The proposed fractional response estimator takes this into account and
suggests that a generalised linear model (GLM) with a binomial distribution and a logit link function is
appropriate in the case where the observed variable is continuous and bounded between 0 and 1.
However, as long as the relative proportion of OLS predicted values that fall outside the unit interval is
small, the OLS estimator is expected to be unbiased. OLS is our preferred estimator as fractional response
models have not been applied widely in the literature and for practicality OLS delivers directly the
marginal effects of our variables of interest without the need for conversion. We report the results from
the OLS regression in section 3 and the sensitivity analysis using GLM in the appendix.
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4. The determinants of workplace productivity loss: empirical
findings

In this section we present the findings of our empirical analysis of the determinants of workplace
productivity among employees in the 2014 BHC survey. We start by providing an overview of general
descriptive characteristics of employees in our study sample. Subsequently we present the findings of the
regression analysis, which models the relation between workplace productivity and the determinants
thereof.

4.1. Descriptive characteristics of the study sample
Among the 2014 BHC employees the average work impairment due to absenteeism and presenteeism in
the study population is 8.8 per cent. The average work impairment due to presenteeism is 7.7 per cent.
The mean age of all employees in the sample is 36 years. Further information on descriptive characteristics
of the employees in the study is presented in Tables 4-1 to 4-4. Table 4-1 reveals that the study
population is relatively well educated, with about 52 per cent having completed a university degree
(undergraduate or postgraduate). The majority of the employees are white-collar workers (72.9 per cent)
from a white ethnicity background (91.6 per cent) with an average yearly income of about £40,000.
About 26 per cent of respondents report that they have financial concerns at present, while 4.5 per cent
state that they are providing unpaid care by looking after an ill, frail or disabled family member, friend or
partner.
Table 4-2 shows that in general, employees in our sample are relatively content with their jobs (72 per
cent), but almost 45.6 per cent report unrealistic time pressures at work. Over 25 per cent report that they
lack a choice in deciding what they do at work and about 13.9 per cent report that relationships at work
are strained. About 5 per cent report that they are subject to bullying at work. From an organisational
point of view, the majority of employees report that their companies’ leaders view the level of employee
health and wellbeing as one important indicator of the organisations’ success; that they are informed
about the importance of health and wellbeing; and that the organisation’s health benefits support health
promotion. About 10.5 per cent of the population in the analysis sample are obese (BMI between 30 and
35), 4.8 per cent severely obese (BMI larger than 35), while at the lower end of the BMI distribution, 1.5
per cent of employees report a BMI below 18.5, which counts as underweight. About 11.2 per cent of
employees currently smoke. Furthermore, 36 per cent do not perform the recommended weekly amount
of physical activity (more than 150 minutes per week).
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Table 4-1: Demographic characteristics BHC 2014 employees (n = 21,822)
Age
less than 20 years

N

Proportion

196

0.9%

20–29 years

5085

23.3%

30–39 years

7092

32.5%

40–49 years

5739

26.3%

50–59 years

3121

14.3%

589

2.7%

female

10889

49.9%

male

10933

50.1%

no formal education

22

0.1%

Primary education

65

0.3%

2335

10.7%

2nd cycle secondary

3339

15.3%

Post-secondary

4212

19.3%

Undergraduate university

7856

36.0%

Postgraduate university

3622

16.6%

371

1.7%

less than £10,000

306

1.4%

£10,000–19,999

3208

14.7%

£20,000–29,999

5608

25.7%

£30,000–39,999

4103

18.8%

£40,000–49,999

2684

12.3%

£50,000–59,999

1746

8.0%

£60,000–69,999

1091

5.0%

£70,000–79,999

764

3.5%

£80,000–89,999

524

2.4%

1789

8.2%

White

19989

91.6%

Mixed

393

1.8%

Asian

1026

4.7%

Black

218

1.0%

Other

196

0.9%

5914

27.1%

15908

72.9%

60+ years
Gender

Education

1st cycle secondary

PhD
Income

£90,000 plus
Ethnicity

Occupation
Blue collar
White collar
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Table 4-2: Job and workplace related factors (n = 21,822)
Work environment
Job satisfaction
HSE: lack of control

N

Proportion

15734

72.1%

5696

26.1%

HSE: bullying

1113

5.1%

HSE: strained relationships

3033

13.9%

HSE: unrealistic demands

9951

45.6%

HSE: lack of peer support

1571

7.2%

HSE: lack of change consultation

6547

30.0%

HSE: lack of managerial support

2117

9.7%

Health as company success indicator

14359

65.8%

Health promotion support

15952

73.1%

Informed of importance of wellbeing

16388

75.1%

Organisational factors

Table 4-3: Personal factors (n = 21,822)
Non-job factors

N

Proportion

5608

25.7%

982

4.5%

8052

36.9%

less than 5 hours

114

0.5%

5 to 6 hours

818

3.7%

6 to 7 hours

4745

21.7%

7 to 8 hours

10222

46.8%

5923

27.3%

17545

80.4%

underweight

327

1.5%

overweight

633

2.9%

obese

2269

10.4%

severely obese

1047

4.8%

Current smoker

2444

11.2%

Physical inactivity

7856

36.0%

19182

87.9%

7027

32.2%

Not healthy range: sugary drinks

6830

31.3%

Not healthy range: added salt

1571

7.2%

Not healthy range: alcohol

4059

18.6%

851

3.9%

Financial concerns
Unpaid care
Children
Lifestyle factors
Sleep:

8 + hours
BMI:
normal

Not healthy range: fruit and veg
Not healthy range: added fats

Mental health
Kessler score: mental health risk
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Table 4-4: Health and physical factors (n = 21,822)
N

Proportion

0 condition

4,954

22.7%

1 condition

6088

27.9%

2 conditions

4495

20.6%

3+ conditions

6285

28.8%

0 condition

16410

75.2%

1 condition

4146

19.0%

2+ conditions

1266

5.8%

Musculoskeletal

Other chronic health conditions

Blood pressure
Healthy range

14228

65.2%

No test, no recall

2008

9.2%

High

5586

25.6%

Healthy range

10540

48.3%

No test, no recall

10736

49.2%

546

2.5%

Cholesterol

High
Glucose
Healthy range
No test, no recall
High

8489

38.9%

13115

60.1%

218

1.0%

Looking at nutrition, remarkably 87.9 per cent of the study population does not follow the UK
recommendations of five portions of fruit or vegetables per day, whereas about 32 per cent are not in the
healthy ranges of salt and sugary drink consumption and 18.6 per cent of employees are not in the
recommended UK healthy range of alcohol consumption (maximum of three to four daily units for men,
two to three for women). With regard to mental health, 3.9 per cent of employees show a high risk of
developing mental-health problems.
When looking at chronic conditions, about 28 per cent of employees report that they have at least one
musculoskeletal condition (e.g. back or joint pain) and 19 per cent report having any other chronic health
condition (e.g. diabetes or cancer). A total of 25.6 per cent of respondents state that their blood pressure is
too high (9.2 per cent do not recall it or haven’t tested it for a while); by contrast, the share of employees
with high glucose and cholesterol levels is lower (2.5 and 1 per cent respectively), but with a higher
number of people who cannot recall or have not been tested.
In what follows we investigate the relation between work impairment due to absenteeism and/or
presenteeism and the different factors outlined above in more detail by presenting the results from the
multivariate regression analysis.

20

Health, wellbeing and productivity in the workplace

4.2. What are the determinants of workplace productivity? Findings from
our regression analysis
Columns (1) to (3) of Table 4-5 report the results from a multivariate OLS regression model using three
different outcome variables measured by the WPAI-GH scale: the percentage share of working time lost
due to absenteeism and presenteeism; the percentage share of working time lost due to absenteeism; and
the percentage share of working time lost due to presenteeism. The regression model includes a set of
predictor variables related to job and work environment, personal factors, and health and physical factors,
and also adjusts for employee and company characteristics. Note that for ease of presentation, Panels A to
C of Table 4-5 below report the findings separately for factors related to job and work environment,
personal factors, and health and physical factors, although these predictors were all included
simultaneously in the regression model.

4.2.1. Job and work-environment factors
When looking at factors determining workplace productivity which are related to the nature of the job,
the work environment or the organisation (Table 4-5, Panel A), we find that employees who are satisfied
with their job show less lost productivity due to absenteeism or presenteeism than employees that are
unhappy with their current job. An employee who reports being content with his/her current job has on
average 6.92 percentage points less work impairment due to absenteeism and/or presenteeism than an
employee who is unhappy with his/her job.
Interestingly, in contrast with other studies our results suggest that a lack of control in deciding what to
do at work is not (statistically significantly) associated with productivity loss. However, reporting being
subject to bullying in the workplace is related to both absenteeism and presenteeism. An employee who is
subject to bullying in the workplace reports a 2.93 percentage point higher work impairment due to
presenteeism than an employee who is not exposed to any bullying. Moreover, strained relationships at
work and unrealistic time demands are also predictors of work impairment due to presenteeism. At the
same time, we find no direct associations between employee self-reported line-manager support and
productivity.
When looking at determinants of productivity at the organisational level, our findings suggest that
employees in companies which do not acknowledge health and wellbeing as an organisational success
indicator report higher work productivity loss due to absenteeism and presenteeism. However, we do not
find any statistically significant associations for an organisation’s health promotion support. In addition,
in companies where information about the importance of employee wellbeing is widely spread throughout
the organisation, no direct statistically significant effect on productivity loss due to absenteeism or
presenteeism can be identified. Furthermore, we do not find evidence for a positive (or negative) relation
between a company’s provision of health interventions or wellness programmes and productivity.
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Table 4-5: Determinants of absenteeism and presenteeism
Panel A

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

-0.0692

-0.0090

-0.0601

(0.000)***

(0.003)***

(0.000)***

-0.0017

-0.0016

-0.0001

(0.498)

(0.095)*

(0.956)

0.0308

0.0015

0.0293

(0.000)***

(0.519)

(0.000)***

0.0119

-0.0008

0.0128

(0.003)***

(0.554)

(0.000)***

0.0165

0.0001

0.0164

(0.000)***

(0.919)

(0.000)***

0.0055

0.0007

0.0048

(0.317)

(0.740)

(0.337)

HSE: lack of change consultation

-0.0013

-0.0015

0.0002

(0.622)

(0.133)

(0.930)

HSE: lack of managerial support

0.0018

0.0011

0.0007

(0.696)

(0.504)

(0.855)

-0.0089

0.0021

0.0068

(0.004)***

(0.037)**

(0.014)**

0.0022

0.0012

0.0010

(0.385)

(0.232)

(0.661)

Informed of importance of wellbeing

0.0004

0.0004

0.0000

(0.889)

(0.722)

(1.000)

Intervention provision: medium

-0.0009

0.0002

-0.0011

(0.859)

(0.909)

(0.802)

0.0021

-0.0001

0.0022

(0.568)

(0.942)

(0.485)

Job Factors
Job satisfaction
HSE: lack of control
HSE: bullying
HSE: strained relationships
HSE: unrealistic demands
HSE: lack of peer support

Health as company success indicator
Health promotion support

Intervention provision: high
Observations:

21,822

Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from an OLS regression with work productivity loss due to absenteeism and presenteeism,
absenteeism or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low-risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures, indicates that the company
cares about health and wellbeing, and low provision of health interventions. The regression model includes a full set of
demographic control variables including age, income, gender, ethnicity, occupation. We also control for company characteristics
such as size and industry.

Employees in companies with a medium or high provision of health interventions do not show any
statistically significantly different percentages of work impairment due to absenteeism or presenteeism
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than employees in companies with a low provision of interventions. If anything, the coefficients are
positive (although not significant) for companies with a high provision of interventions, suggesting that in
such companies, work impairment due to absenteeism and presenteeism is higher than in companies with
only low provision. This appears slightly counterintuitive at first glance. What we pick up here is probably
the reverse causality problem that we cannot identify companies over time with our data and that
probably companies with high absenteeism (and presenteeism) rates more likely invest in such
interventions. However, given that our data are only cross-sectional we are not in a position to investigate
this relationship further.

4.2.2. Personal factors
Non-Job Factors
Panel B of Table 4-5 shows that employees who report financial concerns have a higher productivity loss,
with the effect driven by presenteeism. An employee with financial concerns reports on average a 2.33
percentage point higher work impairment due to presenteeism than an employee with no financial
concerns. Unpaid care is a second personal factor statistically significant when related to productivity,
increasing the impairment due to presenteeism by 1.47 percentage points on average (Column 3). One
interesting finding is that employees who have children report on average fewer percentage shares of work
impairment due to presenteeism than employees without children (although it is important to stress here
that we do not have information on the age of the children).
Sleep
In line with existing studies, we find that sleep – or, more accurately, lack of sleep – is a predictor of
workplace productivity. Employees sleeping fewer than five hours per night show an increased work
impairment due to presenteeism of 6.93 percentage points compared to employees who sleep on average
eight or more hours per night. Interestingly, the effect of sleep is solely on presenteeism. Our findings also
suggest that the negative effect of lack of sleep on productivity gradually decreases the more sleep on
average an employee gets, with the effect vanishing for employees who sleep between seven and eight
hours per night.
BMI
Our study finds an association between BMI and workplace productivity. A BMI classified as
underweight is associated with both absenteeism and presenteeism. An employee reporting a BMI below
18 has on average a 4.01 percentage point higher work impairment due to absenteeism and presenteeism
than an employee in the normal BMI range (Column 1, Panel B of Table 4-5). Employees with a BMI
classified as overweight report on average a 1.94 percentage point higher work impairment due to
absenteeism and presenteeism than employees in the normal BMI range. This effect is smaller for
employees with a BMI classified as obese. The work impairment for these employees is 0.79 percentage
points higher than for employees in the normal BMI range. Somewhat puzzling, our findings suggest no
statistically significant association between severely obese BMI values and productivity loss. This
contradicts findings from the US which have found such an association (e.g. Katz et al., 2014).
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Table 4-5 (cont’d): Determinants of absenteeism and presenteeism
Panel B

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

0.0245

0.0012

0.0233

(0.000)***

(0.212)

(0.000)***

0.0149

0.0002

0.0147

(0.015)**

(0.943)

(0.012)**

-0.0056

-0.0009

-0.0046

(0.000)***

(0.022)**

(0.000)***

0.0760

0.0067

0.0693

(0.000)***

(0.342)

(0.000)***

0.0379

-0.0023

0.0403

(0.000)***

(0.350)

(0.000)***

0.0102

-0.0018

0.0120

(0.005)***

(0.183)

(0.001)***

-0.0020

-0.0018

-0.0003

(0.423)

(0.189)

(0.906)

0.0401

0.0084

0.0317

(0.001)***

(0.023)**

(0.003)***

0.0194

0.0087

0.0107

(0.005)***

(0.035)**

(0.100)*

0.0079

0.0016

0.0063

(0.052)*

(0.293)

(0.049)**

0.0080

0.0002

0.0077

(0.157)

(0.934)

(0.138)

Current smoker

0.0007

0.0001

0.0006

(0.875)

(0.954)

(0.877)

Physical inactivity

0.0191

0.0028

0.0163

(0.000)***

(0.005)***

(0.000)***

Not healthy range: fruit and veg

0.0003

-0.0014

0.0017

(0.936)

(0.229)

(0.602)

Not healthy range: added fats

0.0140

0.0006

0.0134

(0.000)***

(0.541)

(0.000)***

0.0047

0.0006

0.0041

(0.092)*

(0.556)

(0.096)*

-0.0035

0.0013

-0.0048

(0.432)

(0.451)

(0.245)

Not healthy range: alcohol

0.0005

-0.0022

0.0027

(0.818)

(0.130)

(0.211)

Kessler score: mental health risk

0.1306

0.0172

0.1134

(0.000)***

(0.000)***

(0.000)***

Personal factors
Financial concerns
Unpaid care
Children (yes/no)
Sleep: less than 5 hours
Sleep: 5 to 6 hours
Sleep: 6 to 7 hours
Sleep: 7 to 8 hours
BMI underweight
BMI overweight
BMI obese
BMI severely obese

Not healthy range: sugary drinks
Not healthy range: added salt
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Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from an OLS regression with work productivity loss due to absenteeism and presenteeism,
absenteeism or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low-risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures, indicates that the company
cares about health and wellbeing and low health-intervention provision. The regression model includes a full set of demographic
control variables, including age, income, gender, ethnicity, occupation. We also control for company characteristics such as size
and industry.

One explanation for this could be that our data is self-reported. Respondents state their weight and their
height, and there is scope for errors in reporting. So the prevalence of severely obese employees in our
sample could be partially driven by errors in reporting, or there might be a selection effect. Severely obese
people who are employed are possibly healthier than severely obese people who are not in work.
Smoking
Our findings suggest no direct association between work impairment due to absenteeism or presenteeism
and smoking. It is, however, well documented that smoking leads to chronic health conditions and it is
therefore important to stress that the effect of smoking on workplace productivity may have to be
interpreted from a dynamic perspective. Smoking might not have an immediate direct health or
productivity effect, but in the longer term it has. The results from a 50-year UK study shows that half to
two thirds of all lifelong smokers will die of illnesses linked to smoking (Doll et al., 2004). Among
lifelong smokers death is usually caused by lung cancer, chronic obstructive lung disease and
cardiovascular disease. These diseases are often accompanied with years of ill-health and corresponding
loss of productivity. Our cross-sectional data do not pick up these long-term effects, for which a
longitudinal study is preferable.
Physical activity, diet and alcohol
When looking at physical inactivity, in line with the wider literature (see Schultz amd Edington, 2007),
we find a positive association between lack of physical activity and workplace productivity loss, both in
terms of absenteeism and presenteeism. An employee not performing the recommended 150 minutes of
exercise per week reports on average a 1.91 percentage point higher work impairment due to absenteeism
and presenteeism compared to an employee who performs the recommended amount of physical activity.
Looking at nutritional risk factors (Panel B of Table 4-5), we find two factors associated with productivity
loss. First, an employee who is not in the healthy range of consumption of added fats reports on average a
1.4 percentage point higher work impairment due to absenteeism and presenteeism than an employee in
the healthy range. Second, an employee consuming sugary drinks outside the healthy range shows on
average a 0.47 percentage point higher work impairment due to absenteeism and/or presenteeism than an
employee in the healthy range.
We do not find a positive association between alcohol consumption and productivity loss. A similar issue
here arises as with smoking: drinking above the recommended daily units might not have a detrimental
productivity effect now, but is correlated with negative health conditions in the future.
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Table 4-5 (cont’d): Determinants of absenteeism and presenteeism
Panel C

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

0.0114

0.0021

0.0094

(0.000)***

(0.023)**

(0.000)***

Health and physical factors
MSK: 1 condition
MSK: 2 conditions
MSK: 3+ conditions
Chronic: 1 condition
Chronic: 2 conditions
Blood pressure: no test, no recall
Blood pressure: high
Cholesterol: no test, no recall
Cholesterol: high
Glucose: no test, no recall
Glucose: high

0.0219

0.0025

0.0193

(0.000)***

(0.030)**

(0.000)***

0.0475

0.0033

0.0442

(0.000)***

(0.002)***

(0.000)***

0.0375

0.0074

0.0300

(0.000)***

(0.000)***

(0.000)***

0.0608

0.0043

0.0565

(0.000)***

(0.039)**

(0.000)***

0.0028

0.0011

0.0016

(0.504)

(0.493)

(0.649)

0.0116

0.0025

0.0091

(0.000)***

(0.014)**

(0.000)***

-0.0015

-0.0010

-0.0006

(0.550)

(0.308)

(0.793)

0.0016

0.0055

0.0071

(0.788)

(0.125)

(0.206)

-0.0093

-0.0021

-0.0072

(0.002)***

(0.046)**

(0.005)***

0.0129

0.0028

0.0100

(0.290)

(0.588)

(0.340)

Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from an OLS regression with work productivity loss due to absenteeism and presenteeism,
absenteeism or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low-risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures and indicates that the company
cares about health and wellbeing. The regression model includes a full set of demographic control variables, including age,
income, gender, ethnicity, occupation. We also control for company characteristics such as size and industry.

Mental health
With regard to mental health, our findings suggest a strong association between mental-health condition
and workplace productivity loss for both absenteeism and presenteeism. Employees at risk of developing
mental-health problems according to their Kessler scores have on average a 13 percentage point higher
work impairment due to absenteeism and presenteeism than employees in the normal range of the Kessler
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score (Panel B of Table 4-5). It is worth noting that this is the largest of all the effects detected in our
analysis and is mainly driven by presenteeism (see Column 3).

4.2.3. Health and physical factors
In line with other studies (e.g. Alavinia et al., 2009), the findings for health and physical factors suggest
that musculoskeletal and other chronic health conditions are associated with productivity loss in the
workplace (Panel C of Table 4-5, Columns 1 to 3). Our results suggest that work impairment due to
absenteeism and presenteeism gradually rises in line with increasing levels of musculoskeletal and other
chronic conditions amongst employees. Hypertension (high blood pressure) is associated with
productivity loss. An employee with hypertension reports on average a 1.16 percentage point higher work
impairment due to absenteeism and presenteeism than an employee without (self-reported) hypertension.
We do not find such an association between cholesterol and productivity loss and none of the point
estimates is statistically significant. Looking at glucose we find, somewhat counterintuitively, that
employees who either have not been tested or do not recall their glucose levels report lower average
percentages of work impairment due to absenteeism and presenteeism than employees in the healthy
range of glucose.

4.2.4. Are the findings robust with regard to the regression estimation method?
We run the same models for which we present the findings in the previous sections using a GLM
estimator. The results can be found in Appendix Table A-2 (Panel A to Panel C). We detect hardly any
major differences in the associations between the determining factors and workplace productivity loss
between the OLS and the GLM estimator. This is not surprising. When we calculate the predicted values
of work impairment from the model specifications highlighted in Columns 1 to 3 of Table 4-5, we find
that none of them lies outside the unit interval.

4.3. Strengths and limitations of this analysis
This analysis of the 2014 BHC survey data has several strengths. The large sample size and comprehensive
collection of data on personal, health, job and organisational factors allow an in-depth investigation of the
determinants of productivity in the UK workplace.
However, there are some limitations to the empirical approach taken here. Firstly, healthier employees are
likely to be more motivated in responding to the survey and people who are on long-term sick leave are
likely to be under-represented in BHC as it is a workplace survey. There is also potential for selection bias
of companies into the survey. For instance, ‘healthier’ companies probably have a greater incentive to
register and compete in the Britain’s Healthiest Company competition. In our analysis, however, this bias
from individual participants would lead to our underestimating the effect of a set of risk factors on
workplace productivity. So if selection bias is prevalent, our estimates represent a lower bound of the true
effect. We further include in our analysis a variety of individual employee characteristics, such as age,
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gender, education, occupation and a set of company characteristics including size and industry, to help
adjust for and mitigate this issue.
Secondly, it is important to stress that the data are self-reported. This creates potential for under-reporting
the real prevalence of bad lifestyle habits, such as smoking, alcohol consumption, or overstating good
ones, physical activity for instance. It is important to stress, though, that this is a common issue in surveys
of this nature. Again, if for instance an individual is under-reporting his or her real smoking habits, then
our estimates would represent a lower bound of the true parameter value and we would underestimate the
true effect rather than overestimating it.
Thirdly, when interpreting the results from the empirical analysis caution has to be applied with regard to
causality. Our regression models capture associations and not necessarily causation. Firstly, there is a
possibility that a ‘third’ variable not included in the regression model (e.g. management attitudes or
management productivity) could, for example, predict the adoption of health interventions as well as
productivity. To an extent, the inclusion of establishment-level predictors such as size and industry may
help to mitigate these problems, but it is unlikely that they can be completely eradicated. In addition, as
seen with the company intervention effects, we may have the issue of reverse causality. For instance, we
find a positive relation between more health interventions and higher percentages of work impairment
due to absenteeism and presenteeism. However, this might be driven by the fact that companies with high
rates of absenteeism (and presenteeism) adopt more interventions and not that more interventions lead to
productivity loss. The direction of this association is not clear a priori. To that end, longitudinal data,
where companies are followed over a period of time, would help identify and mitigate the issue of reverse
causality.
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5. Discussion

This report finds a set of significant associations between certain risk factors and productivity loss in
organisations. Though we cannot be completely certain about the direction of causality, these results add
to a developing evidence base in this field, and many of these results are consistent with other studies.
The results are useful to policymakers and practitioners on five levels. Firstly, they allow us to identify the
characteristics of employees who are more at risk of work impairment. This allows us to think about how
their personal circumstances (e.g. whether they have caring responsibilities), their lifestyle (e.g. BMI) and
potential health risks (e.g. musculoskeletal conditions and mental health) relate to productivity loss. It
tells us more about who these individuals are and their problems. This knowledge may be useful in the
targeting of interventions in areas most associated with work impairment. It is clear from our results that
poor mental health is becoming the greatest reason for productivity loss. However, follow-up interviews
with participating companies revealed that it is less clear to what extent mental-health issues are addressed
in the wellness strategies of organisations. Understanding the factors that contribute to work impairment
is helpful so that organisations can think through their portfolio of health intervention activities and look
at where they are most likely to have an impact. Any positive impact will benefit both the wellbeing of
individual employees and the bottom line of the organisation itself.
Secondly, the analysis provides information on how the work environment may contribute to work
impairment. The results indicate the importance of relationships at work and the detrimental impact of
bullying in the workplace. The issue here is not only seeing how the work environment can contribute to
improved employee health and wellbeing but also, conversely, how it can directly contribute to poor
health and wellbeing. This finding is of importance to organisations, helping them to examine their own
working cultures and demonstrating how the workplace environment can affect employees both positively
and negatively.
Thirdly, differentiating between presenteeism and absenteeism allows us to look at different dynamics of
productivity loss. Our results suggest that different factors contribute to the reasons why some individuals
come to work when unwell, while others stay away. One interesting result is the discovery that sleeping
fewer hours is more associated with presenteeism than absenteeism. A similar conclusion applies for
bullying. This indicates that policymakers and organisations may want to look more at presenteeism, an
outcome which is more difficult to capture than absenteeism and which organisations generally focus on
less.
Fourthly, the interplay between factors is also interesting. Going back to our observation concerning the
association between sleeping fewer hours and presenteeism, this finding may also point to aspects of the
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work environment and their interplay with productivity loss (for instance, working shift patterns or
extremely long or irregular hours). In this way, encouraging employees to get sufficient sleep may also
warrant looking at working practices and flexible working more specifically.
Finally, some of our results are somewhat counterintuitive. Employees with extremely high BMI do not
seem to have higher work impairment than merely obese employees. Similarly, those who consume a lot
of alcohol show little difference in work impairment than an average employee. Here, we perhaps need to
understand the dynamic better and delve deeper into the data, or support data analysis with more
qualitative work. Is this a function of a ‘party hard and work hard’ culture? Is this perhaps a specific
subgroup of our population that is strangely distinct? Are we perhaps capturing short-run effects in our
model while some health risks take longer to play out and only then influence work impairment? Is it the
case that a larger group of individuals will not show an anticipated impact on health and wellbeing despite
having certain health risks (see also Mattke et al., 2014)? Similarly, work environment factors such as a
lack of control, peer support or direct managerial support do not show any statistically significant
associations with workplace productivity loss.
Based on the findings of the report we cannot make suggestions directly on what type of interventions
policymakers or organisations should put in place to improve employee health and wellbeing, and by
association reduce work impairment. In contrast, our findings suggest that health interventions as
reported to us by organisations seemed to have little impact on overall productivity loss. Indeed if
anything, companies having more interventions in place also appeared to have higher levels of work
impairment. This finding may indicate that companies are reacting to work impairment issues related to
absenteeism and/or presenteeism. However, the lack of a positive relationship may simply be driven by
the fact that we cannot observe companies over time, and recent evidence (Osilla et al., 2014; Hassan et
al., 2009) suggests that multi-programme or more comprehensive strategies are likely to effective in
tackling health and wellbeing in the workplace. A further finding is that line-manager support is not
strongly associated with better work productivity. This is perhaps surprising given the importance
attached to line-manager support in the Boorman Review (Boorman, 2009) and in the Black and Frost
review (2011). However, there is perhaps a difference between having a good relationship with a line
manager and this line manager being able to take decisions which affect employee health and wellbeing.
This leads to a final interesting finding. Organisations that see health and wellbeing as an indicator of
organisational success have lower levels of work impairment due to absenteeism and presenteeism. This
finding suggests perhaps that what gets measured gets done. Steve Boorman (2009) in his review on
health and wellbeing in the NHS also found that organisations that discuss health and wellbeing at board
level were more likely to manage productivity loss more effectively. This point goes directly to the
problem of changing culture. It is perhaps not just about understanding what is driving work impairment
in an organisation, but also making it an organisational priority at all levels that will really help improve
the health and wellbeing of staff.

30

References

Alavinia, S.M., Molenaar, D., Burdorf, A., 2009. Productivity loss in the workforce: associations with
health, work demands, and individual characteristics. Am. J. Ind. Med. 52, 49–56.
Allen Jr, H.M., Bunn III, W.B., 2003. Using self-report and adverse event measures to track health’s
impact on productivity in known groups. J. Occup. Environ. Med. 45, 973–983.
Appelbaum, E., Bailey, T., Berg, P., Kalleberg, A., 2000. Manufacturing competitive advantage: The
effects of high performance work systems on plant performance and company outcomes. Ithaca, NY:
Cornell University Press.
Bevan, S., 2012. Good work, high performance and productivity. Work Foundation.
Black, C.D., Frost, D., 2011. Health at work-an independent review of sickness absence. The Stationery
Office.
Black, C.M., 2008. Working for a healthier tomorrow: Dame Carol Black’s review of the health of
Britain’s working age population. The Stationery Office.
Boles, M., Pelletier, B., Lynch, W., 2004. The relationship between health risks and work productivity. J.
Occup. Environ. Med. 46, 737–745.
Bolge, S.C., Doan, J.F., Kannan, H., Baran, R.W., 2009. Association of insomnia with quality of life,
work productivity, and activity impairment. Qual. Life Res. 18, 415–422.
Boorman, S., 2009. NHS Health and Well-being :Final Report.
Burton, W.N., Chen, C.-Y., Conti, D.J., Schultz, A.B., Pransky, G., Edington, D.W., 2005a. The
association of health risks with on-the-job productivity. J. Occup. Environ. Med. 47, 769–777.
Burton, W.N., McCalister, K.T., Chen, C.-Y., Edington, D.W., 2005b. The association of health status,
worksite fitness center participation, and two measures of productivity. J. Occup. Environ. Med. 47,
343–351.
Burton, W.N., Pransky, G., Conti, D.J., Chen, C.-Y., Edington, D.W., 2004. The association of medical
conditions and presenteeism. J. Occup. Environ. Med. 46, S38–S45.
Buseman-Williams, A., 2014. A Systematic Review of the Health Impact of Employer-sponsored
Wellness Programs.
Cancelliere, C., Cassidy, J.D., Ammendolia, C., Côté, P., 2011. Are workplace health promotion
programs effective at improving presenteeism in workers? A systematic review and best evidence
synthesis of the literature. BMC Public Health 11, 395.
Centre for Mental Health, 2011. Managing presenteeism: a discussion paper.
Chandola, T., Britton, A., Brunner, E., Hemingway, H., Malik, M., Kumari, M., Badrick, E., Kivimaki,
M., Marmot, M., 2008. Work stress and coronary heart disease: what are the mechanisms? Eur.
31

RAND Europe
Heart J. 29, 640–648.
Clayton, S., Bambra, C., Gosling, R., Povall, S., Misso, K., Whitehead, M., 2011. Assembling the
evidence jigsaw: insights from a systematic review of UK studies of individual-focused return to work
initiatives for disabled and long-term ill people. BMC Public Health 11, 170.
Dean, B., Aguilar, D., Shapiro, C., Orr, W.C., Isserman, J.A., Calimlim, B., Rippon, G.A., 2010.
Impaired health status, daily functioning, and work productivity in adults with excessive sleepiness. J.
Occup. Environ. Med. 52, 144–149.
DeGroot, M.H., Schervish, M.J., Fang, X., Lu, L., Li, D., 1986. Probability and statistics. AddisonWesley Reading, MA.
Doll, R., Peto, R., Boreham, J., Sutherland, I., 2004. Mortality in relation to smoking: 50 years’
observations on male British doctors. Bmj 328, 1519.
European Commission, 2008. Improving Quality and Productivity at Work: Community Strategy 2007–
2012 on Health and Safety at Work.
Gerich, J., 2015. Determinants of Presenteeism Prevalence and Propensity: Two Sides of the same Coin?
Arch. Environ. Occup. Health 00–00.
Goetzel, R.Z., Pei, X., Tabrizi, M.J., Henke, R.M., Kowlessar, N., Nelson, C.F., Metz, R.D., 2012. Ten
modifiable health risk factors are linked to more than one-fifth of employer-employee health care
spending. Health Aff. (Millwood) 31, 2474–2484.
Hagberg, M., Tornqvist, E.W., Toomingas, A., 2002. Self-reported reduced productivity due to
musculoskeletal symptoms: associations with workplace and individual factors among white-collar
computer users. J. Occup. Rehabil. 12, 151–162.
Hassan, E., Austin, C., Celia, C., Disley, E., Priscillia, H., Marjanovic, S., van Dijk, L.V., van Stolk, C.,
Europe, R., 2009. Health and wellbeing at work in the United Kingdom. RAND.
Health and Safety Executive, 2015. Causes of Stress.
Health and Safety Executive, 2014. Health and Safety Statistics 2013-14.
Health and Social Care Information Centre, 2014. Statistics on Obesity, Physical Activity and Diet;
England 2014.
Johns, G., 2010. Presenteeism in the workplace: A review and research agenda. J. Organ. Behav. 31, 519–
542.
Katz, A.S., Pronk, N.P., Lowry, M., 2014. The Association Between Optimal Lifestyle-Related Health
Behaviors and Employee Productivity. J. Occup. Environ. Med. 56, 708–713.
Kessler, R.C., Andrews, G., Colpe, L.J., Hiripi, E., Mroczek, D.K., Normand, S.-L., Walters, E.E.,
Zaslavsky, A.M., 2002. Short screening scales to monitor population prevalences and trends in nonspecific psychological distress. Psychol. Med. 32, 959–976.
Kessler, R.C., Berglund, P.A., Coulouvrat, C., Hajak, G., Roth, T., Shahly, V., Shillington, A.C.,
Stephenson, J.J., Walsh, J.K., 2011. Insomnia and the performance of US workers: results from the
America insomnia survey. Sleep 34, 1161.
Koopmanschap, M., Burdorf, A., Lötters, F., 2013. Work absenteeism and productivity loss at work, in:
Handbook of Work Disability. Springer, pp. 31–41.
Lerner, D., Amick III, B.C., Lee, J.C., Rooney, T., Rogers, W.H., Chang, H., Berndt, E.R., 2003.
Relationship of employee-reported work limitations to work productivity. Med. Care 41, 649–659.

32

Health, wellbeing and productivity in the workplace

Loeppke, R., Hymel, P.A., Lofland, J.H., Pizzi, L.T., Konicki, D.L., Anstadt, G.W., Baase, C., Fortuna,
J., Scharf, T., others, 2003. Health-related workplace productivity measurement: general and
migraine-specific recommendations from the ACOEM expert panel. J. Occup. Environ. Med. 45,
349–359.
Lofland, J.H., Pizzi, L., Frick, K.D., 2004. A review of health-related workplace productivity loss
instruments. Pharmacoeconomics 22, 165–184.
Mattke, S., Liu, H., Caloyeras, J., Huang, C.Y., Van Busum, K.R., Khodyakov, D., Shier, V., Exum, E.,
Broderick, M., 2014. Do Workplace Wellness Programs Save Employers Money?
McManus, S., Mowlam, A., Dorsett, R., Stansfeld, S., Clark, C., Brown, V., Wollny, I., Rahim, N.,
Morrell, G., Graham, J., others, 2012. Mental health in context: the national study of work-search
and wellbeing. UK Deparatment Work Pensions.
Munir, F., Jones, D., Leka, S., Griffiths, A., 2005. Work limitations and employer adjustments for
employees with chronic illness. Int. J. Rehabil. Res. 28, 111–117.
National Obesity Observatory, 2010. The economic burden of obesity: October 2010.
Osilla, K.C., Van Busum, K., Schnyer, C., Larkin, J.W., Eibner, C., Mattke, S., 2012. Systematic review
of the impact of worksite wellness programs. Am. J. Manag. Care 18, e68–81.
Papke, L.E., Wooldridge, J., 1993. Econometric methods for fractional response variables with an
application to 401 (k) plan participation rates. National Bureau of Economic Research Cambridge,
Mass., USA.
Paul, K., Moser, K., 2009. Unemployment impairs mental health: Meta-analyses. J. Vocat. Behav. 264–
282.
Pevalin, D., Goldberg, D., 2003. Social precursors to onset and recovery of common mental illness.
Psychol. Med. 33, 299–306.
Prasad, M., Wahlqvist, P., Shikiar, R., Shih, Y.-C.T., 2004. A review of self-report instruments measuring
health-related work productivity. Pharmacoeconomics 22, 225–244.
Reilly, M.C., Gerlier, L., Brabant, Y., Brown, M., 2008. Validity, reliability, and responsiveness of the
work productivity and activity impairment questionnaire in Crohn’s disease. Clin. Ther. 30, 393–
404.
Sarsour, K., Kalsekar, A., Swindle, R., Foley, K., Walsh, J.K., 2011. The association between insomnia
severity and healthcare and productivity costs in a health plan sample. Sleep 34, 443.
Schultz, A.B., Edington, D.W., 2007. Employee health and presenteeism: a systematic review. J. Occup.
Rehabil. 17, 547–579.
Stewart, W.F., Ricci, J.A., Chee, E., Hahn, S.R., Morganstein, D., 2003a. Cost of lost productive work
time among US workers with depression. Jama 289, 3135–3144.
Stewart, W.F., Ricci, J.A., Chee, E., Morganstein, D., Lipton, R., 2003b. Lost productive time and cost
due to common pain conditions in the US workforce. Jama 290, 2443–2454.
Stolk, C. van, Hofman, J., Hafner, M., Janta, B., 2014. Psychological Wellbeing and Work.
Stolk, C. van, Staetsky, L., Hassan, E., Kim, C.W., 2012. Management of Psychosocial Risks at Work.
Tang, K., Beaton, D.E., Boonen, A., Gignac, M.A., Bombardier, C., 2011. Measures of work disability
and productivity: Rheumatoid Arthritis Specific Work Productivity Survey (WPS-RA), Workplace
Activity Limitations Scale (WALS), Work Instability Scale for Rheumatoid Arthritis (RA-WIS),

33

RAND Europe
Work Limitations Questionnaire (WLQ), and Work Productivity and Activity Impairment
Questionnaire (WPAI). Arthritis Care Res. 63, S337–S349.
Waddell, G., Burton, A.K., 2006. Is work good for your health and well-being? The Stationery Office.
Waddell, G., Burton, K., Aylward, M., 2006. Work and common health problems. J. Insur. Med. N. Y.
NY 39, 109–120.
Wooldridge, J.M., 2010. Econometric analysis of cross section and panel data. MIT press.

34

Appendix

Table A-1: A short description of the variables used in the analysis
Variable
Non-job factors
Financial concerns

Description
Employee reports financial concerns at present (yes/no)

Unpaid care

Employee reports he gives unpaid care to family members or friends at
present (yes/no)

Children

Indicates whether employee has children. The original question asks for
number of children.

Lifestyle factors
Sleep:
less than 5 hours
5 to 6 hours

Original question asks for the number of hours an employee sleeps on
average. Grouped into five categories. Assumed that more than 7 hours
of sleep is the healthy range

6 to 7 hours
7 to 8 hours
8 + hours
BMI
BMI underweight
BMI overweight

BMI defined as: mass / height^2. BMI normal (18.5-25); BMI
underweight (<18.5); BMI overweight (>25-30); BMI obese (>30-35);
BMI severely obese (>35).

BMI obese
BMI super obese

Smoking
Current smoker

Smoking status: currently smokes cigarettes (past smokers not included).

Physical activity
Physical inactivity

Less than 150 minutes of physical activity per week

Nutrition
Not healthy range: fruit and veg

Less than five servings of fruit or veg per day

Not healthy range: added fats

Adding butter, margarine, cream or gravy to food after cooking usually,
almost always or always (measured on a six-point scale)

Not healthy range: sugary drinks

More than two sugared hot or cold beverages (including non-diet soda,
sugared tea, coffee or hot chocolate) per day
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Not healthy range: added salt

More than a level of teaspoon added while preparing food or at the
table while eating per meal.

Not healthy range: alcohol

More than three to four daily units for men, more than two to three for
women.

Mental health
Kessler score: mental health risk

Kessler score above 13 on a total score of 24.

Musculoskeletal
1 condition

Number of reported musculoskeletal health problems during the last 12
months

2 conditions
3+ conditions
Other chronic health conditions
1 condition
2+ conditions
Blood pressure
No test, no recall
High

Number of reported other health conditions diagnosed by a GP during
the last 12 months (including allergy, asthma, heart attack, diabetes,
cancer, migraine and others)

High risk: systolic or diastolic blood pressure above 120/80mmHg; 'no
test or no recall' combines respondents who either do not recall the
value or haven’t had it tested during the last 12 months.

Cholesterol
No test, no recall
High

High risk: cholesterol level 6.1mmol/l or higher; 'no test or no recall'
combines respondents who either do not recall the value or haven’t had
it tested during the last 12 months.

Glucose
No test, no recall
High

High risk: non-fasting glucose level 11.1mmol/l or higher; 'no test or no
recall' combines respondents who either do not recall the value or
haven’t had it tested during the last 12 months.

Work environment
Job satisfaction

Measured on a five-point scale (strongly disagree to fully agree).
Satisfied with job converted into binary measure including items 'agree'
and 'fully agree'.

HSE: lack of control

Measure on a five-point scale work-related stress using the seven items
from the UK Health & Safety Executive (HSE) Management Standards
(MS) Indicator Tool. Converted into binary indicators using the 'agree'
or 'strongly agree' items.

HSE: bullying
HSE: strained relationships
HSE: unrealistic demands
HSE: lack of peer support
HSE: lack of change consultation
HSE: lack of managerial support
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Organisational factors
Health as company success indicator

Company leaders view level of employee health and wellbeing as
important factor of success. Measured on five-point scale. Converted into
binary indicator using 'agree' and 'strongly agree' items.

Health-promotion support

Company's health benefits and insurance programmes support health
promotion. Measured on five-point scale. Converted into binary
indicator using 'agree' and 'strongly agree' items.

Informed of importance of wellbeing

All levels of employees are informed about the importance of staff health
and wellbeing. Measured on five-point scale. Converted into binary
indicator using 'agree' and 'strongly agree' items.

Intervention provision

Intervention index measuring the intensity with which a company offers
health-promotion and wellbeing programmes to their employees.
Generated by adding the number of interventions a company provides
and weighing it with the share of employees who report that they are
actually using the provided interventions. Companies then grouped into
three categories of equal size according to their health intervention
index score: companies with low provision (low), companies with
medium provision (medium) and companies with high provision of health
interventions (high).
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Table A-2: Determinants of absenteeism and presenteeism
Panel A

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

-0.0653***

-0.0085***

-0.0566***

(0.000)

(0.001)

(0.000)

-0.0026

-0.0016*

-0.0011

(0.266)

(0.085)

(0.616)

0.0174***

0.0012

0.0159***

(0.000)

(0.450)

(0.000)

0.0084***

-0.0007

0.0090***

(0.004)

(0.561)

(0.000)

0.0176***

0.0001

0.0175***

(0.000)

(0.895)

(0.000)

-0.0003

0.0003

-0.0009

(0.937)

(0.864)

(0.810)

-0.0005

-0.0014

0.0009

(0.843)

(0.166)

(0.691)

0.0009

0.0009

0.0001

(0.805)

(0.515)

(0.978)

-0.0078***

-0.0020**

-0.0058**

(0.006)

(0.037)

(0.024)

0.0018

0.0010

0.0008

(0.456)

(0.283)

(0.709)

0.0004

0.0003

0.0002

(0.857)

(0.791)

(0.934)

-0.0015

0.0003

-0.0016

(0.782)

(0.831)

(0.719)

0.0016

-0.0000

0.0018

(0.672)

(0.999)

(0.587)

Job Factors
Job satisfaction
HSE: lack of control
HSE: bullying
HSE: strained relationships
HSE: unrealistic demands
HSE: lack of peer support
HSE: lack of change consultation
HSE: lack of managerial support
Health as company success indicator
Health-promotion support
Informed of importance of wellbeing
Intervention provision: medium
Intervention provision: high
Observations:

21,822

Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from a GLM regression with work productivity loss due to absenteeism and presenteeism,
absenteesim or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures, indicates that the company
cares about health and wellbeing and low health-intervention provision. The regression model includes a full set of demographic
control variables including age, income, gender, ethnicity, occupation. We also control for company characteristics such as size
and industry.
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Table A-2 (cont’d): Determinants of absenteeism and presenteeism
Panel B

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

0.0216***

0.0011

0.0204***

(0.000)

(0.188)

(0.000)

0.0116**

0.0001

0.0112***

(0.011)

(0.961)

(0.009)

-0.0065***

-0.0011**

-0.0054***

(0.000)

(0.019)

(0.000)

0.0420***

0.0018

0.0385***

(0.000)

(0.593)

(0.000)

0.0266***

-0.0020

0.0280***

(0.000)

(0.316)

(0.000)

0.0104***

-0.0016

0.0121***

(0.002)

(0.185)

(0.000)

-0.0017

-0.0018*

0.0004

(0.551)

(0.082)

(0.882)

0.0306***

0.0055***

0.0244***

(0.000)

(0.005)

(0.001)

0.0152***

0.0057***

0.0081

(0.005)

(0.007)

(0.137)

0.0069*

0.0014

0.0056*

(0.056)

(0.290)

(0.054)

0.0057

0.0003

0.0054

(0.195)

(0.891)

(0.177)

0.0186***

0.0028***

0.0158***

(0.000)

(0.002)

(0.000)

0.0004

0.0001

0.0003

(0.922)

(0.914)

(0.937)

0.0007

-0.0014

0.0022

(0.843)

(0.220)

(0.517)

0.0136***

0.0006

0.0130***

(0.000)

(0.558)

(0.000)

0.0043

0.0005

0.0039

(0.111)

(0.627)

(0.115)

-0.0038

0.0010

-0.0050

(0.337)

(0.463)

(0.185)

0.0011

-0.0021*

0.0030

(0.655)

(0.055)

(0.151)

0.0578***

0.0081***

0.0480***

(0.000)

(0.000)

(0.000)

Personal factors
Financial concerns
Unpaid care
Children (yes/no)
Sleep: less than 5 hours
Sleep: 5 to 6 hours
Sleep: 6 to 7 hours
Sleep: 7 to 8 hours
BMI underweight
BMI overweight
BMI obese
BMI severely obese
Physical inactivity
Current smoker
Not healthy range: fruit and veg
Not healthy range: added fats
Not healthy range: sugary drinks
Not healthy range: added salt
Not healthy range: alcohol
Kessler score: mental-health risk
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Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from a GLM regression with work productivity loss due to absenteeism and presenteeism,
absenteeism or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures, indicates that the company
cares about health and wellbeing and low health-intervention provision. The regression model includes a full set of demographic
control variables including age, income, gender, ethnicity, occupation. We also control for company characteristics such as size
and industry.

Table A-2 (cont’d): Determinants of absenteeism and presenteeism
Panel C

(1)

(2)

(3)

Outcome variable: % work impairment (WPAI-GH scale)
Absenteeism/Presenteeism

Absenteeism

Presenteeism

0.0166***

0.0026**

0.0143***

(0.000)

(0.021)

(0.000)

MSK: 2 conditions

0.0298***

0.0031**

0.0272***

(0.000)

(0.013)

(0.000)

MSK: 3+ conditions

0.0487***

0.0036***

0.0452***

(0.000)

(0.002)

(0.000)

Chronic: 1 condition

0.0331***

0.0061***

0.0267***

(0.000)

(0.000)

(0.000)

Chronic: 2 conditions

0.0445***

0.0039***

0.0402***

(0.000)

(0.007)

(0.000)

0.0039

0.0013

0.0026

Health and physical factors
MSK: 1 condition

Blood pressure: no test, no recall

(0.338)

(0.438)

(0.447)

0.0110***

0.0025***

0.0085***

(0.000)

(0.008)

(0.000)

Cholesterol: no test, no recall

-0.0013

-0.0010

-0.0003

(0.598)

(0.263)

(0.885)

Cholesterol: high

-0.0007

-0.0063*

0.0042

(0.898)

(0.061)

(0.368)

-0.0094***

-0.0021**

-0.0074***

Blood pressure: high

Glucose: no test, no recall
Glucose: high

(0.001)

(0.041)

(0.003)

0.0085

0.0019

0.0064

(0.278)

(0.531)

(0.328)
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Notes: p-values in parentheses: *** p<0.01, ** p<0.05, * p<0.10. Regressions clustered for companies (company_id).
Columns (1) to (3) report the results from a GLM regression with work productivity loss due to absenteeism and presenteeism,
absenteeism or presenteeism as outcome variable. Omitted categories for the predictor variables are: no musculoskeletal
condition, no other chronic health condition, low-risk blood pressure, low-risk cholesterol level, low-risk fasting glucose level, no
financial concerns, no unpaid care, no children, more than eight hours of sleep, normal BMI, currently non-smoker, physically
inactive, not in the healthy range of recommended nutrition intake (veg, salt, added fat, sugary drinks), non-risk drinker, low risk
for mental-health problems, satisfied with the job, not exposed to any of the HSE stress measures, indicates that the company
cares about health and wellbeing and low health-intervention provision. The regression model includes a full set of demographic
control variables, including age, income, gender, ethnicity, occupation. We also control for company characteristics such as size
and industry.
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