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Abstract

The aim of this thesis was to study a worksite exercise
intervention for sedentary workers in China. This involved a 10-
minute Qigong exercise session twice a day. Four inter-related
studies examined the development, implementation, and
evaluation of this intervention. First, a feasibility study
demonstrated that short exercise breaks could be integrated into
the workday routine for employees with sedentary job roles.
Second, a pilot study was conducted to test the intervention
under research processes. Third, a waitlist controlled trial study
showed increases in employees’ physical activity between
baseline and post-intervention for intervention (n=193) and
waitlist control (n=83) participants, but no changes in work
performance or sickness absence. And finally, a process
evaluation using RE-AIM framework, i.e. Reach, Effectiveness,
Adoption, Implementation, and Maintenance, was conducted
using data from focus groups, document analysis, and exercise
log reviews. In terms of reach, the exercise intervention was
successfully marketed to all employees. In terms of adoption, it
was considered that organisational support to implement the
intervention was good. The intervention had been implemented
broadly as planned. There was high exercise acceptance, but a
gradual decrease in exercise adherence through the intervention
period. With regard to maintenance, there was no clear
management plan to sustain the programme beyond the period
of study. To the author’s knowledge, this research is the first to
test the effectiveness of worksite exercise in China. It is
recommended in future that such interventions focus further on
the study of implementation and include outcomes more
proximal to the intervention such as job satisfaction and work

engagement.
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Preface

Introduction of the study

Workplace physical activity interventions are increasing in
popularity, with positive outcomes for employee health and
wellbeing, although organisations often have real-world
concerns about the approach and investment required (To,
Chen, Magnussen, Costan, & To, 2013). Short exercise
breaks at the workplace, incorporated within daily
organisational routines, may be an economical and
practically viable option (Barr-Anderson, AuYoung, Whitt-
Glover, Glenn, & Yancey, 2010). This aligns with World
Health Organisation (WHOQO) physical activity guidelines for
working-age adults which recommend an accumulation of
continuous 10-minute short-bouts of exercise to a
minimum of 150 minutes physical activity at moderate
intensity per week (WHO, 2010). Previous studies have
demonstrated the feasibility of integrating exercise breaks
with the work schedule as a strategy to promote worker
health (Yancey, Sallis, & Bastani, 2013). This approach has

rarely been studied in China.

China is the most populous country in the world with a
population of 1.35 billion. Workplaces in China provide
access to 74.4% of the overall population (National Bureau
of Statistics of China, 2015). Research indicates the
prevalence of disease associated with physical inactivity
has increased dramatically in Chinese adults over recent
years, with more than 200 million people suffered from
hypertension and 90 million with diabetes in 2012 (Gao,
Griffiths, & Chan, 2008). Developing strategies to promote

physical activity is now a major health priority in China. In
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addition, China has faced labour shortages in both skilled
blue-collar and white-collar jobs because of increasing
economic growth to both export and domestic markets
(Wildau, 2015; Han & Han, 2009). Attracting and especially
retaining workers, also known as the ‘war for talent’, has
become a high priority for human resources (HR)
management in China. Promoting employee well-being
through corporate health initiatives may represent an
important component in organisational efforts to improve
employee welfare and thus labour retention (Grawitch,
Gottschalk, & Munz, 2006).

There is some support for the effectiveness of workplace
physical activity interventions in increasing physical activity,
although interventions often have small effect sizes (Taylor,
Conner, & Lawton, 2012). The relevance of physical activity
interventions to work-related outcomes, such as work
performance and sickness absence, is an under-researched
area (Pereira, Coombes, Comans, & Johnston, 2014).
Workplace physical activity interventions among Chinese
workers are very sparsely investigated (Siu, Cooper, &
Phillips, 2013). There is a need to study whether worksite
exercise interventions might improve employees’ physical
activity and influence work-related outcomes in workplaces
in China. In light of the preceding considerations, a
comprehensive worksite exercise intervention study was

designed and reported in this thesis.
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Aims and focuses of this thesis

The main objective of this thesis was to examine the effects
of a worksite exercise intervention on individuals (i.e.
physical activity) and on work-related outcomes (i.e. work
performance and sickness absence). This thesis also
intends to add to a limited evidence-base on worksite
exercise in China. In addition, it wishes to contribute to the
workplace health literature by using a behaviour change
model as a guide for intervention development and a
theory-based framework to conduct process evaluation.
This thesis consisted of 4 inter-related studies. The first
study was a feasibility study aimed to test delivery of a
worksite exercise intervention and assess potential changes
in outcome measures. The study involved pre- and post-
intervention comparisons of a single cohort group as well
as a post-intervention focus group. Study results
demonstrated the feasibility of short exercise breaks
integrated into the workday routine for workers with
sedentary jobs in China. Focus group findings also indicated

high receptivity to the exercise intervention.

Given the affirmative results to answer the question “Can a
worksite exercise intervention be delivered to employees
with sedentary job roles in China?”, a pilot study was used
to test the study instruments and interventions among a
selected group of leaders as pilot samples from the main
study. Another purpose of this study was to examine
enabling factors and barriers for successful delivery of an
exercise intervention via focus groups. The findings
indicated that worksite intervention was perceived as

beneficial for health, work performance, and corporate
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image. Results also showed that interruption to work and
behaviour change unsustainability were identified as
barriers to the intervention’s success. The present study
contributes ideas for tailor-made design and development

of worksite exercise interventions for workers in China.

Both the feasibility and pilot studies were intended to
prepare for a main study, i.e. a larger controlled trial. This
study was to investigate the effects of a worksite exercise
intervention on employees’ physical activity and work-
related outcomes. Results showed that participants in both
the experimental group and waitlist control group reported
higher physical activity from baseline to post-intervention,
and the effect for intervention on work-related outcomes,
i.e. work performance and sickness absence, was not
significant. Most workplace physical activity interventions
involve multiple components, such as health screening,
counselling, physical exercise, and stress management
training. The present study assessed the effects of worksite
exercise as a single intervention component in a small
office setting, and thus helps to expand the evidence base
of its comparative advantage. The author believes this is
the first study to test the effectiveness of a worksite

exercise intervention in China.

The main study emphasised testing the effectiveness of the
intervention, but the reasons why this health initiative did
or did not affect significant changes in the outcome
measures were not covered. To provide a comprehensive
review, a process evaluation based on a RE-AIM framework
(Glasgow, Vogt, & Boles, 1999) was conducted. Five

dimensions of the RE-AIM framework were used: Reach;
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Effectiveness; Adoption; Implementation and Maintenance.
The dimension on ‘Effectiveness’ was examined in the main
study and therefore this study focused on the other four
dimensions of the RE-AIM framework. Study results
demonstrated the success in reaching all workers in the
participating organisation. Adoption, defined as
organisational support to deliver the intervention, was good
based on the post-intervention focus group findings.
Implementation, i.e. intervention fidelity, was examined
and results showed study interventions had been delivered
broadly as planned. Results also showed that interventions
were maintained moderately at organisational level.
Management in the focus group did not indicate a concrete
plan to maintain this corporate initiative on a long-term
basis. The present study, as part of a waitlist controlled
trial study, contributes to the very limited literature to
report a process evaluation of a worksite exercise

intervention in China.

Structure of the thesis

This thesis is structured in 8 chapters. The first chapter
presents the background of this thesis with the definition of
physical activity, and the ways in which it is operationalised
and measured. It is followed by highlighting the
significance of this study with the benefits of physical
activity on individuals and organisations. Physical inactivity
as a global health challenge and some common strategies
to promote physical activity behaviours are reported. The
last part helps to define the concept of workplace exercise

from multi-cultural perspectives.
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Chapter 2 describes the rationale of this work by presenting
a literature review of current research on workplace
exercise. At the end of the literature review, the reasons
why China is chosen as a study base are presented and the
research objectives are outlined. Chapter 3 introduces the
most commonly used behaviour change models and why
the Behaviour Change Wheel model and Capability-
Opportunity-Motivation-Behaviour theory (Michie, Atkins, &
West, 2014) were used in this study. Finally the study
intervention design and development based on this model

was presented.

Chapters 4 to 7 describe the four studies used to fulfil the
research objectives, including methods, results, and
discussions. Chapters four and five report a feasibility study
and a pilot study respectively. Both studies aim to prepare
for a larger controlled trial study. The main goal of
conducting a feasibility study was to assess the feasibility
in terms of appropriateness, acceptability, and workability
of methods planned for a larger study (Fain, 2010). Hence,
a feasibility study with the purpose of testing if a worksite
exercise intervention was viable for Chinese workers in a
real organisational setting was conducted and reported in
chapter 4. On the other hand, the purpose of doing a pilot
study was to ensure recruitment, treatment, and follow-up
assessments all run smoothly. Therefore, chapter 5
describes this study and aims to test the intervention and
survey instruments as well as gather feedback from the

leaders via focus groups.

Chapter 6 presents the main study to test the intervention

effectiveness on individual and organisational behaviour.
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Study participants were mainly computer programmers.
This experiment involved an experimental group (n=193)
in Guangzhou and a waitlist control group (n=83) in Beijing,
China. Chapter 7 describes a process evaluation of the
main study based on a RE-AIM framework (Glasgow et al.,
1999). Five dimensions of the RE-AIM framework were
used: Reach; Effectiveness; Adoption; Implementation, and
Maintenance. Each one of these dimensions provides
valuable information on the factors that influenced
intervention implementation. The dimension on
‘Effectiveness’ was presented in chapter 6. Chapter 7
describes the results on the other 4 dimensions of the RE-

AIM framework.

Chapter 8 aims to summarise the study findings in a final
discussion and presents an overview of the study
implications, study strengths, and limitations, and provides
suggestions for future research. Insight on the difference
between western and eastern culture as related to
workplace physical activity intervention participation is
highlighted. Additionally, an insight on the difference
between blue-collar workers and white-collar workers that
might indicate the prevalence of Chinese cultural
characteristics is also reported. Short exercise breaks as
incorporated into organisational routine is concluded as a
viable option for a young working population in China.
Furthermore, the theoretical frameworks that were used for
intervention development and process evaluation are found
to be relevant and useful. The present study findings
provide valuable insights on why and how Chinese
employers and employees accepted and adopted this

corporate health initiative.
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It contributes to current workplace health research by
showing major challenges associated with testing
interventions in real-world organisational settings, for
example, an unexpected personnel change of senior
management (i.e. general manager). As a key stakeholder
in the participating organisation, the general manager
played a pivotal role in relation to the success of this health
initiative. Moreover, study fidelity, i.e. intervention
delivered as designed (Horner, Rew, & Torres, 2006) also
relied on what happened during the interventions.
Recommendations for future research are covered in the

last part of this chapter.
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Chapter 1 Background

This chapter aims to introduce the background of this
thesis. In the first section, the definition of physical activity
is presented, and the ways in which it is operationalised
and measured is included. The second section highlights
the benefits of physical activity on individuals and
organisations, with the purpose of showing the significance
of this study. The third section describes physical inactivity
as a global health challenge, and the fourth section
discusses some common strategies to promote physical
activity behaviours. The last section introduces the concept
of workplace exercise interventions from multi-cultural

perspectives.

1.1. Physical activity definitions

The terms ‘physical activity’ and ‘exercise’ are used
interchangeably in many seminal papers, albeit there are
some differences in their definitions. In this thesis, physical
activity covers all kinds of activity that generate energy
consumption. It is defined as “any bodily movement
produced by skeletal muscles that results in energy
expenditure” (Caspersen, Powell, & Christerson, 1985).
Exercise, on the other hand, is defined as a subset of
physical activity consisting of planned, structured, and

repetitive movements with the purpose of enhancing health.

Physical activity results in increased energy expenditure.
The energy expenditure can be expressed as a multiple of
resting metabolic rate. The Metabolic Equivalent (MET)

classification has been developed based on the differences
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in resting metabolic rates related to gender, age, and body
composition. One MET corresponds to the mean resting
oxygen intake (i.e. resting metabolic rate) in the quiet
sitting position, which is roughly equivalent to 1 kcal per
kilo body weight per hour, or 3.5ml oxygen per kg body
weight per minute (Welk, 2002). A comprehensive list
(Compendium of Physical Activities) of MET intensities has
been developed for different physical activities performed
(Ainsworth et al., 2011).

Physical activity can also be categorised by the purpose or
domain, for example, for work, transport, leisure, domestic,
sitting, or sleeping. There are 4 domains which are

commonly found in health promotion literature. They are:

Leisure Time Physical Activity

Occupational Physical Activity

Domestic Physical Activity

Active Transportation Physical Activity

This thesis presents a workplace physical activity
intervention in which the dose of exercise might affect
outcome variables. The dose of exercise is described by the

mode, frequency, duration, and intensity.

Mode is the type of activity that one performs, for example,
swimming, brisk walking, cycling, running, martial arts etc.

Frequency is the amount of times an activity is performed
during a specified time frame.

Duration is the total amount of time an activity is
performed either continuously in one session or

accumulated over a specified time in a given session.
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Intensity is the rate of energy expenditure while an activity

is performed.

Intensity can be described in absolute or relative terms.
The common classification of the absolute intensity is light,
moderate, and vigorous activity. Light physical activity is
defined as requiring <3 METs; moderate physical activity as
3 - <6 METs and vigorous physical activity as >6 METs
respectively (American College of Science Medicine ACSM,
2015). Relative intensity of physical activity relates to an
individual’s exercise capacity and therefore it varies
depending on individual characteristics. Methods to quantify
the relative intensity of physical activity include specifying
a percentage of oxygen uptake reserve VO2R, heart rate
reserve HRR, oxygen consumption VO3, and heart rate. For
example, VOomax or VO2R is used to express the
percentage of a person’s estimated maximum heart rate

and it indicates the aerobic capacity of a person.

1.1.1. Measuring physical activity

Accurate and consensual operationalisation of physical
activity is important because the measure is one way to
assess the health status of the population. Despite the
common objective to upgrade international physical activity
surveillance, a recent literature review of studies in Asia-
Pacific highlighted the differences within and between
countries because of the variation of measures used
(Macniven, Bauman, & Abouzeid, 2012). It will be useful for
both research academics and practitioners to understand

the optimal way to operationalise and measure physical
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activity, and thus allow regional and global comparisons as

well as provide the basis for effective strategies.

Physical activity as a kind of human behaviour can be
measured in direct or indirect ways. Direct measures
include exercise records/logs; observation; motion
detectors and remote sensing systems. For example,
pedometers and accelerometers are the most commonly
used detectors to measure walking and running activities.
Indirect ways can be 24-hour recalls, questionnaires, and
heart rate monitoring. For example, the Borg scale (Borg,
1998), a self-reported measure, is commonly used in

aerobics and muscle strengthening type of exercise.

The most common method used is self-reporting by
questionnaires because it is relatively easy and cheap to
administer. Both the International Physical Activity
Questionnaire (IPAQ) and Global Physical Activity
Questionnaire (GPAQ) are highly utilised in many studies.
IPAQ has a long form and short form (Craig et al., 2003).
The IPAQ long form IPAQ-L measures physical activity in 5
domains (work, domestic, active transportation, leisure
time physical activity, and time spent sitting) whereas IPAQ
short form IPAQ-S assesses the duration and intensity of
physical activity in 3 dimensions: vigorous, moderate, and
walking. The GPAQ measures the duration and intensity of
physical activity in 3 domains: Work, transport, and leisure
(Armstrong & Bull, 2006). Bull and colleagues at the WHO
reported that concurrent validity estimates, including IPAQ
and GPAQ, showed a moderate to strong positive
relationship (range .45 - .65) (Bull, Maslin, & Armstrong,

2009). Both instruments are considered as acceptable and
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valid for measuring physical activity in various settings and
in many countries (e.g. Mathews, Salvo, Sarma,
Thankappan, & Pratt, 2016; Mannocci et al., 2010).

1.1.2. Recommended levels of physical activity

In 2011, UK physical activity guidelines were published
(Department of Health UK, 2011). Adults are recommended
to do 150 minutes of moderate intensity activity in a week
or 75 minutes of vigorous activities or a combination of
both moderate and vigorous activities. Short bouts of 10
minutes or more can be accumulated to meet the guideline.
Muscle strengthening activities (minimum two days a week)

and reduction in time spent sitting were also highlighted.

The 2011 American College of Sports Medicine ACSM and
American Heart Association AHA recommendations had
slightly different wordings and reference indicators for time
spent in physical activities. All adults aged 18 to 65 years
need moderate-intensity aerobic (endurance) physical
activity for a minimum of 30 minutes on five days each
week or vigorous-intensity aerobic physical activity for a

minimum of 20 minutes on three days each week.

The WHO’s 2015 global recommendations on physical
activity for health has very similar standard and aligned
with the above guidelines in the UK and US. As the
guidelines apply to adults in general, teenagers and people
who are interested in improving physical fithess would
benefit by exceeding the minimum recommended level of

physical activity.
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In summary, section 1 in this chapter has introduced the
way in which physical activity is defined, measured, and
the recommended levels provided by WHO, and reputable
public health organisations in the UK and US. Section 2 will
present the effects of physical activity on individuals and

organisations.

1.2. Physical activity and its effects

1.2.1. Individual level effects

1.2.1.1. Physical health

There is strong evidence that physical activity has positive
effects on physical health (Centres for Disease Control and
Prevention, CDC, 2015). Diverse literature from the fields
of epidemiology, exercise physiology, medicine, and
behavioural science has continued to show compelling
evidence in the past 60 years that physical activity is
associated with reduced health risks, since the seminal
works of Morris and colleagues in the 1950s (Morris, Heady,
Raffle, & Parks, 1953) and the early works of Paffenbarger
and colleagues in the 1970s (Paffenbarger, Hyde, Wing, &
Hsieh, 1986). Both men and women who reported higher
levels of physical activity were found to have reductions in
risk of death from all causes and from specific diseases
associated with physical inactivity (Fogelholm, 2010). For
example, in a 24-year prospective study involving 146 pairs
of healthy twin adults who had discordance for both
intensity and volume of physical activity, inactive co-twins

showed an increased risk of morbidity and mortality
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compared with active co-twins (Waller, et al., 2010). A
study result claimed that one death per year might be
preventable for every 61 people among US adults who
could be persuaded to walk at least 2 hours per week
(Gregg, Getzoff, Caspersen, Williamson, & Narayan, 2003).
In addition, an increase of energy expenditure from
physical activity of 1,000-Kcal per week was associated
with a mortality benefit of 20% (Myers et al., 2004).

Recent investigations have revealed even greater benefits
of physical activity in improving health and preventing
disease. A recent systematic review of the literature
indicated that there was an inverse relation between
physical activity and cardiovascular disease (CVD). A meta-
analysis of prospective cohort studies from 1980 to 2010
revealed that high levels of leisure time physical activity
reduced the overall risk of incident coronary heart disease
and stroke by 20 to 30% (Li & Siegrist, 2012). Even short
bouts of physical activity in less than 10 minutes have been
found to be associated with cardiovascular health if people
are encouraged to make it a regular and sustainable part of
their lives (Glazer et al., 2013). Inactive women would
benefit with reduced risk of CVD with as little as one hour

of walking per week (Oguma & Tagawa, 2004).

In addition to the benefits on cardiovascular fitness, a
review of randomised controlled trials (RCTs) concluded
that physical activity reduced the incidence of type 2
diabetes in high risk persons by about 40% to 60% over 3
to 4 years (Williamson, Vinicor, Bowman, & CDC Primary
Prevention Working Group, 2004). A Finnish diabetes

prevention study involving 487 men and women with
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impaired glucose tolerance found that individuals who had
strenuous and structured leisure time physical activity were
63-65% less likely to develop diabetes (Laaksonen et al.,
2005).

Several systematic reviews and meta-analytic studies have
also been published with convincing epidemiological
evidence that physical activity is associated with reduced
risk of colon cancer (Zhang, Wu, lJiang, & Jiang, 2013;
Boyle, Keegel, Bull, Heyworth, & Fristchi, 2012; Wolin, Yan,
Colditz, & Lee, 2009) and breast cancer (Lahart, Metsios,
Nevill, & Carmichael, 2015). Furthermore, physical activity
is found to prevent osteoporosis based on evidence that it
can regulate bone maintenance, strengthen muscles,
improve balance and reduce the overall risk of falls and
fractures (Borer, 2005). More importantly, physical activity
in adolescence reduces the risk of osteoporosis in later life
regardless of activity levels in adulthood (Siqueira, Facchini,
Azevedo, Reichert et al., 2009).

In summary, observational studies provide convincing
evidence that regular physical activity is associated with a
reduced risk of premature death from any cause. In
general, people who are physically active live longer and
have lower morbidity (Lee et al., 2012). Furthermore, a
dose-response relationship appears to exist (i.e. more
activity is better than none, and more activity, up to a point,
is better than less), such that greater amounts of physical
activity provide additional health benefits (Sattelmair et al.,
2011).
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1.2.1.2. Psychological, psychosocial, social
health and quality of life

A plethora of evidence has emerged linking physical activity
with stress management, reduction in depressive
symptoms and anxiety (Nystrom, Neely, Hassmen, &
Carlbring, 2015; Chu, Koh, Moy, & Muller-Riemenschneider,
2014; Blake, Mo, Malik, & Thomas, 2009). People engaging
in regular physical activity displayed more desirable health
outcomes across a variety of psychological variables, for
example, self-efficacy and better mood state (Pedersen et
al., 2013; Penedo & Dahn, 2005). Physical activity seems
to positively affect self-esteem as well as individual and
social resources (McAuley et al, 2005). Physical activity
may also help personal growth in qualities such as
persistence, self-reliance, commitment, and motivation
(Eime, Young, Harvey, Charity, & Payne, 2013). Taking
part in regular exercise gives an individual a goal to aim for
and they will be more likely to meet people that share a
common interest. It provides an opportunity to establish
friendship and develop a social network (Kaasalainen,

Kasila, Villberg, Komulainen, & Poskiparta, 2013).

Enhanced quality of life is often perceived as a benefit of
and motivator for physical activity by exercise professionals
and researchers (Gill et al., 2013; Bite, Jeffrey, Johnson &
Plotnikoff, 2007). A recent study by Anokye and his team
using a sample of 5,537 adults (40-60 years old) from a
representation national survey in England (Health Survey
for England 2008) suggested that higher levels of physical
activity are associated with better health related quality of
life (Anokye et al., 2012). Another meta-analytical study

found the effects of exercise interventions on the overall
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quality of life (Gillison et al., 2009). However, the evidence
about the relationship between domains (e.g. leisure,
transport, occupational) and physical activity intensity (e.g.
walking, moderate, vigorous) with specific dimensions of
quality of life (e.g. physical, social, emotional) is still
limited (Pucci, Reis, Rech & Hallal, 2012).

Last but not the least, the dose-response relation between
exercise and psychosocial outcomes needs to be further
explored (Eime et al., 2013). Existing research does not
provide enough clarification of whether physical activity
plays as independent or mediating variable to healthy
behaviours. Future studies investigating the link between
physical activity and mental health are needed for more
definitive conclusions (Harvey, Hotopf, @verland
& Mykletun, 2010; Paluska & Schwenk, 2000).

This section has covered the effects of physical activity on
individual physical and mental health. An important point to
note is that physical activity is only one of many everyday
behaviours that affect health. Other lifestyle characteristics,
including nutritional habits, are also linked to some of the

same aspects of health as physical activity.

1.2.2. Organisational level effects

Despite extensive literature into the effects of physical
activity on health-related outcomes, not many publications
appear to exist regarding the effects on work-related
variables (Conn, Hafdahl, Cooper, Brown, & Lusk, 2009).
An earlier review found some evidence that physical

activity was related to lower absenteeism, but was
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inconclusive for job satisfaction and unrelated to
productivity (Proper, Koning, Van der Beek, Hildebrandt,
Bosscher, & Van Mechelen, 2002). A more recent meta-
analysis (Rongen, Robroek, van Lenthe, & Burdorf, 2013)
revealed that workplace health promotion programmes had
a small effect across work-related outcome measures
(Effect size = 0.24, 95% CI = 0.14-0.34). In this section,

the effects of physical activity on important organisational

variables, including sickness absence, work performance,

job satisfaction, and corporate image will be reviewed.

1.2.2.1. Sickness absence

The effect of physical activity on sickness absence has been
investigated in numerous studies, but with conflicting
results. A population-based survey was conducted in 2000-
2002 among 40-60-year-old employees of Helsinki, Finland,
and physical activity was found to be associated with
reduced sickness absence (Lahti, Laaksonen, Lahelma, &
Rahkonen, 2010). Another survey among autoworkers in
Brazil indicated more evidence on the work of absenteeism
as associated with physical activity at work (Fonseca,
Nobre, Pronk, & Santos, 2010). While large-scale research
of this kind provides considerable strength, large datasets
can be costly to acquire and may not be obtainable for
many researchers. Besides, other multifactorial RCTs,
including physical exercise, have shown less effect on
sickness absence among cleaners, construction workers,
and healthcare = workers  (Jgrgensen, Faber, Hansen,
Holtermann, & Sggaard, 2011; Hengel, Blatter, van der
Molen, Bongers, & van der Beek, 2013; Christensen,

Overgaard, Hansen, Sggaard, & Holtermann, 2013).
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Despite organisations frequently implementing workplace
programmes to promote health and aiming to reduce
absenteeism, the evidence to date is mixed regarding the
relationship between physical activity intervention and

sickness absence.

1.2.2.2. Work performance

Very few published reports address the effects of physical
activity intervention on employees’ productivity, partially
because productivity is a complex construct to measure
(Beaton et al., 2009), albeit the trend has shown increasing
interests in this research area. A recent systematic review
indicated that insufficient evidence was found between the
effectiveness of physical activity interventions on work
ability (Cloostermans, Bekkers, Uiters, & Proper, 2015).
Evidence on work performance is limited and has mainly
focused on physically demanding jobs. Two RCTs carried
out in Denmark in recent years reported significant
improvements in perceived work ability for the intervention
group compared with the reference group from baseline to
follow up among healthcare workers (Jakobsen et al., 2015;
Andersen et al., 2015). Another RCT, also in Denmark,
reported that implementation of strength training
prevented deterioration of work ability among
slaughterhouse workers with chronic pain exposed to
forceful and repetitive tasks (Sundstrup et al., 2014). On
the other hand, some exercise intervention studies in
different occupational settings found little or no effect on
work ability (Gram, Holtermann, Bultmann, Sjggaard, &
Sggaard, 2012; Jgrgensen et al., 2011). Low adherence

rates and high dropouts in the abovementioned studies
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highlight the difficulties of effective implementation at the
workplace. Nevertheless, to secure management support,
evidence of work performance outcome is a viable way to
justify the investment and demonstrate the financial
benefits of intervention. The need for more research is

evident.

1.2.2.3. Job satisfaction

It has been suggested that employers who provide
workplace physical activity programmes are viewed as
showing more concern for their employees and, as a result,
enhance an employee’s job satisfaction (Rhoades &
Eisenberger, 2002). Employers tend to incorporate this kind
of workplace initiative into part of a human resources
strategy to attract and retain employees (Bachmann, 2007).
A recent meta-analysis of workplace interventions showed
that increasing physical activity at work might lead to
increased job satisfaction (Conn et al., 2009). Moreover,
significantly greater job satisfaction was found from the
results in a recent questionnaire study involving a five-year
workplace wellness intervention for 1,452 employees in the
UK'’s National Health Service (Blake, Zhou, & Batt, 2013).
In comparison, a recent RCT study in Denmark for
laboratory technicians with 199 participants in the training
group and 228 in the waitlist control group did not provide
evidence for an effect of a worksite strength-training
programme on job satisfaction (Roessler et al., 2013).
Direct comparison of these results was not easy because
the studies were in different settings, targeted different
populations, and wused different methodology. Job

satisfaction is influenced by a diversity of contextual factors.
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Studies may also demonstrate inconsistent results when
the interventions are targeted toward the individual and/or
toward the work environment and thus elicit different

effects on job satisfaction (Brown et al., 2001).

In summary, investment in employee health by promoting
workplace physical activity might generate benefits to
organisations, including job satisfaction, organisation
commitment, reduced sickness absence, and improved
performance (Park & Steelman, 2008; Kuoppala,
Lamminpaa, & Husman, 2008). Some experts suggest
workplace health promotion programmes would make the
company more attractive as a good employer and thus
enhance its corporate image (WHO, 2016), but there is a
lack of studies with scientific evidence to prove its direct

relationship.

This section has covered the effects of physical activity on
major organisational outcomes. Despite the potential
benefits on individuals and organisations, encouraging
people to make physical activity a regular and sustainable
part of their lives is still a challenge. The next section will
present how physical inactivity poses serious threat to

global public health.

1.3. Physical inactivity as a global public
health challenge

Despite strong evidence on the benefits of physical activity,

the latest world figures for the levels of physical activity
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have declined in the last century (Dumith, Hallah, Reis, &
Kohl, 2011). The prevalence of physical inactivity in adults
was 31.1%, based on the comparison data across 122
countries using International Physical Activity Questionnaire
(Hallal et al., 2012). The range was 17% in South-East Asia
to approximately 43% in the United States. Physical
inactivity is the biggest problem in the 21st century. The
prevalence of physical inactivity in all regions poses serious
threat on national and international health issues. It is now
one of the leading causes of death, responsible for an
estimated 5.3 million globally through its effects on
cardiovascular diseases, diabetes, and some cancers (Sallis
& Carlson, 2015). Physical inactivity impacts on the health
of millions of people in both developed and developing
countries. Most of the inactivity-related deaths are in low-
and middle-income countries, so it is not just a health
pandemic in high-income countries. It is identified as the
fourth leading risk factor of non-communicable disease,
after tobacco use, unhealthy diet, and alcohol (WHO, 2015).
The individual and societal health and economic costs of
physical inactivity are enormous. In developed countries, it
is estimated that the direct healthcare costs because of
physical inactivity range from 1.5% to 3.0% of total
healthcare costs and thus affects public and private
healthcare systems (Oldridge, 2008). A recent study using
national US data estimated that 9-11% of aggregate US
health care expenditures were associated with physical

inactivity (Carlson, Fulton, Pratt, Yang, & Adams, 2015).

To combat with this modifiable health risk factor, world
public health organisations initiate global strategies and

recommendations for effective approaches to promote
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physical activity for the population. The next section
presents common prevention approaches and ways to

encourage behavioural change.

1.4. Strategies to promote physical activity

The WHO Global Strategy on Diet, Physical Activity and
Health (2015) proposed the development of health
promotion programmes focusing on physical activity. In
view of the clearly established association between physical
inactivity and poor health status in populations, physical
activity promotion has been the target of health promotion
interventions, strategy and action (Dugdill, Crone & Murphy,
2009). To translate the strategy into action, two
approaches on physical activity interventions are adopted
to reduce the health risk factors: Primary prevention and
secondary prevention approaches. Primary prevention
approach targets the population at large rather than
individual risk level. Secondary prevention approach
focuses on high-risk populations or those who have already
developed subclinical disease (Proper & van Mechelen,
2008). In general, public health initiatives tend to prefer
the primary intervention approaches because a small
change at individual levels would represent a significant
change in the whole population (Demaio, Nielsen, Tersbgl,
Kallestrup, & Meyrowitsch, 2014).

Physical activity interventions can target behavioural
change for individuals, groups, organisations, communities,
environments, and policies. The interventions that target
individuals and groups include individual counselling, group

classes, printed materials, telephone counselling, and more
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recently, websites, text messaging, and mobile apps. The
United Kingdom has adopted a national public health
guideline to encourage behaviour change using a variety of
methods (National Institute for Health and Care Excellence,
2007). Broadly, the most commonly used interventions can

be divided into 4 main categories:

e Policy
e Education or communication
e Technologies

e Resources

It is important that policy makers in both public and private
sectors take steps to address the social, environmental,
economic and legislative factors that affect people’s health
and well-being. For example, ‘The Cycle to Work Scheme’
was available to employees in England, legislated within the
1999 Finance Act, which introduced an annual tax
exemption allowing employers to loan cycles and cyclists’
safety equipment to employees as a tax-free benefit

(Department for Transport, 2011).

Education approaches aim to influence behavioural change
through communication campaigns, mass media and one-
to-one counselling. One of the key areas for intervention is
school. For example, to support the delivery of physical
education in schools, the Department of Education in
Northern Ireland funded the Gaelic Athletic Association and
the Irish Football Association to deliver the Curriculum
Sports Programme (Education and Training Inspectorate of
the Department of Education, 2010). The programme was

aimed to develop the physical literacy skills of pupils, as
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well as teacher confidence in delivering the physical
education curriculum. In 2013/2014, 577 primary schools

and 39,000 pupils had attended the programme.

Technologies, such as the use of seat belts or breathalysers,
are used to influence individual healthy behaviours. High
tech and high touch - it would require using technologies
that are relevant to target groups, as well as engage them

through all kinds of social marketing media.

Attempts to promote or support behaviour change need
resources. The provision of leisure centre entry, local sports
club membership or training exercise professionals requires
investment of time and money. Co-ordinated efforts can be
achieved at different levels, ranging from local, one-to-one
interactions with individuals to national campaigns. For
example, the Department of Health had introduced a ‘Let’s
Get Moving’ initiative as a tool to promote physical activity
in primary health care (Department of Health, 2012). It
presented a systematic approach to equip health planning
personnel with the knowledge to commission the
intervention and support adults who were not meeting the

recommended physical activity levels.

In addition to the public health guideline introduced in the
United Kingdom, three approaches in promoting
behavioural change are also most commonly found in
current health promotion literature (US Task Force on

Community Preventive Services, 2005). They are:

e Informational approaches;

e Behavioural and individually adapted approaches;
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e Environmental and policy approaches.

Informational approaches make use of the communication
media to promote the benefits for physical activity. For
example, a social marketing mass media campaign named
VERB™ Campaign in the US which ran from 2002 to 2005
(Collins & Wechsler, 2008) was deemed to be successful in
promoting an active lifestyle to teenagers. Programmes
using strategically placed prompts to encourage people to
become physically active, for example, stair use, and were
found to be more effective, although the gain was short-
term (Marcus et al., 2006).

Behavioural approaches aim to influence individual
behavioural change through skills practice or motivation.
There is substantial evidence to support the individually
tailored motivational programmes including goal setting
and feedback in achieving healthy behaviours (Hillsdon,
Foster, & Thorogood, 2005; Pelletier, 2009).

Environmental and policy approaches aim to provide a
convenient and appealing environment for physical activity.
Environmental interventions have ranged from the
presence of sidewalks, parks, and trails to the design of
street crossings to encourage walking for transportation.
Effective interventions tend to adopt good marketing and
communications strategies in addition to hardware facilities
(Kahn et al., 2002).

There is growing interest among researchers to propose the
environmental approaches for health promotion in settings

such as the workplace. Using the workplace as a setting to
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reach the mass working population has led to an expansive
body of research that is dedicated to the understanding of
the prevention approaches to promoting employee health
(Bennie, Timperio, Dunstan, Crawford, & Salmon, 2010;
Pelletier, 2009). Scheduling time for physical activity at
work has been identified as one of the recommended
interventions in a recent systematic review of population-
based physical activity interventions for the workplace
setting, in addition to comprehensive multi-behaviour
programmes and fitness centres at work (Mozaffarian et al.,
2012). In the next section, workplace physical activity
interventions in general and workplace exercise

interventions in specific will be presented.

1.5 Workplace exercise interventions

This section focuses on the concept of workplace exercise
interventions: The workplace as a setting for health
promotion, workplace physical activity interventions in
general, and definitions of workplace exercise from multi-

cultural perspectives.

1.5.1. Workplace as a setting for health promotion

The workplace has been established as one of priority
settings for health promotion into the 21st century (WHO,
2016). Most of the working age population spends one-
third of their lifetime in work. Therefore, it offers a
convenient setting to promote individual health and well-
being (Quintilliani, Sattelmair, & Sorensen, 2007). The
workplace also directly influences physical, mental,

economic, and social health of workers and, indirectly, the
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well-being of their families and communities. Organisations
not only provide existing patterns of communication and
peer networks which help to facilitate employee
behavioural changes, but can also develop policies to
encourage employees to work and act in a healthy manner.
The concept of using the workplace as a setting for health
promotion is becoming increasingly important because
more organisations recognise that future success in a
globalising marketplace can only be achieved by a healthy,
qualified, and motivated workforce (WHO, 2016).

1.5.2. Workplace physical activity interventions

Workplace physical activity intervention literature has
grown substantially over the last two decades. Most of the
findings in these studies suggest that support for the
effects of physical activity on health outcomes is strong,
but evidence supporting the effects is less robust when
individual physical activity as well as work-related attitudes
and behaviours are the focal outcomes. While some
literature reviews demonstrate that workplace interventions
have some impact for increasing individual physical activity,
the evidence base for their efficacy is not overwhelmingly
strong, and the effect is not sustained over time (Malik,
Blake, & Suggs, 2013). Moreover, the evidence to support
the effects on work-related outcomes, including sickness
absence, work performance, and job satisfaction, is
relatively sparse (Rongen, Robroek, van Lenthe, & Burdorf,
2013).

There are insufficient high quality research studies in this

field (Proper, Singh, van Mechelen, & Chinapaw, 2011).
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Most studies used self-report measures to assess the level
of physical activity and some used non-validated
questionnaires on work-related outcome measures, for
example, job performance and absenteeism. The lack of
detailed recruitment procedures and report analysis will
also lead to risks of bias (Odeen et al., 2012). To
encourage wider application of theory into practice, it is
important for future research with good quality
programmes that can be well received by the employers

and employees (Marshall, 2004).

Moreover, few studies on physical activity interventions find
consistent results (To, Chen, Magnussen, & To, 2013;
Abraham & Graham-Rowe, 2009). These inconsistencies
may reflect differences in the research design, choice of
measurement tools, and the methods used to test the
hypothesis. For example, Malik and colleagues (2013)
revealed in their literature review that among 58 reviewed
studies, there were 8 physical activity/exercise
interventions, 13 counselling support interventions, and 37

health message/information interventions.

A plethora of research tends to use a diverse composite of
intervention  strategies and modality. Intervention
modalities include multiple elements, such as walking,
active travel, motivational interviewing, health checks,
educational materials and led activity sessions. Compared
with other sports, walking is a popular and free form of
exercise that can be conveniently incorporated into
everyday life. Walking at a moderate pace of 5km/hour
expends sufficient energy to meet the definition of

moderate intensity physical activity (Ainsworth et al,,
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2000). Dugdill et al (2008) in a systematic review of
physical activity intervention (across Europe, Australia,
New Zealand, and Canada) found some evidence that
workplace walking and workplace counselling intervention
positively impacted upon physical activity behaviour
(Dugdill, Brettle, Hulme, McCluskey, & Long, 2008).
Besides, workplace individual counselling tends to address
the actual individual behaviour and meet the specific needs
of the individual (Proper et al.,, 2003). Motivational
interviewing, similar to counselling, incorporates behaviour
change principles and a flexible approach to influence
individual’s healthy behaviour (Rollmick, Miller & Butler,
2008). A recent systematic review and meta-analysis
indicated that motivational interviewing might lead to
increased physical activity for people with chronic health
conditions (O'Halloran et al., 2014).

The range of intervention modality is very broad and it is
difficult to identify which types of interventions (e.qg.
counselling vs exercise intervention) or delivery formats
(e.g. supervised group vs home-based) are more effective
than others. Further research is needed to address the
concerns raised above so that business practitioners and
researchers can have a better understanding of which
elements of physical activity interventions are most likely
to increase efficacy within the workplace setting. Scientific-
based recommendations on optimal intervention dose,
including mode, intensity, frequency, and duration, will also
help to facilitate effective workplace physical activity

intervention development.
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Previous studies in western societies have demonstrated
the feasibility of integrating exercise breaks with the work
schedule as a strategy to promote worker health (Yancey,
Sallis, & Bastani, 2013). Evidence to assess the effect of
exercise as a single intervention component will help to
expand knowledge of its effectiveness at promoting
workplace physical activity. The next section will introduce
the definition of worksite exercise from multi-cultural

perspectives.

1.5.3. Workplace exercise definitions

This section presents the concept of workplace exercise
from multicultural perspectives. In the United States,
“Booster Break” was proposed by a group of scholars as
good company practice to improve “physical and
psychological health, enhance job satisfaction and sustain
or increase work productivity” (Taylor, 2005, p.462; Taylor,
Horan, Pinion, & Liehr, 2014). Short exercise breaks had
also been advocated by Antronette Yancey in UCLA, Los
Angeles, to be integrated into organisational routines in the
workplace for the benefit of employee health (Yancey,
2010). Instead of encouraging unhealthy habits such as
cigarette breaks or the consumption of high fat snacks, the
‘instant recesses’ initiated by Yancey were regular 10-
minute exercise breaks that incorporated music and dance

into the workplace.

In the UK, a review was carried out into the literature
relating to the benefits of “limbering up exercises at work”
(Lock & Colford, 2005). The study referred to short, light to

moderate exercises, which might include warming up
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and/or stretching, performed every day and often
throughout the day to loosen up or prepare the body for
work. A recent study showed evidence that calisthenics led
to better cardiovascular health improvements compared to
standing or walking interventions (Carter, Jones, & Gladwell,
2015).

In the east, work exercise has its historical development in
China. "“Radio callisthenics” is a twice-daily fitness
broadcast that reached its participating peak in the 1960s
during the Cultural Revolution. The music and routine are
set and almost every Chinese has learnt it at school
(Glionna, 2010). In Japan, it is part of national culture to
start every day at work with workplace gymnastics,
commonly known as “radio gymnastics”. Large corporations,
including Toyota and Matsushita, have had well-established
workplace exercise practices for many years (Fukue, 2010).
A Japanese study (Watanabe, 1999) reported that
conventional Japanese workplace exercise replaced with a
Chinese form of exercise known as ‘Qigong’, found a
significant reduction in low back pain from 57% to 34%.
Qigong is similar to Tai Chi, which is a form of ancient
Chinese martial arts aimed at improving health. This
ancient approach is well recognised by Chinese and is
becoming increasingly popular in Japan. Research in the
worksite exercise intervention will help academics as well
as practitioners to see if there is cultural relevance between

the west and the east.

In the next chapter, a literature review on the effects of the

workplace exercise intervention will be presented.
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Chapter 2 Literature review and
rationale

Chapter 2 aims to introduce the rationale of this thesis. The
first section reports a literature review on the effects of the
workplace exercise intervention from both systematic
review-level and empirical study-level. The second section
explains why China is chosen as a study base. The third
section summarises the research objectives and describes
how all four studies in this thesis are desighed to fulfil the

research objectives.

2.1 Literature review

This section describes the methods, results, and discussion
of a narrative review of literature on the effects of the
workplace exercise interventions on individual physical
activity and major work-related outcomes, i.e. sickness

absence and work performance.

A prescribed method of the systematic reviews using
explicit methodology to identify, select and critically
evaluate results of the studies are considered as a robust
approach to increase the rigour and breath of literature
reviews (Cochrane Collaboration, 2011). On the other hand,
the systematic literature review approach might limit
comprehensive coverage and narrative thread would be lost
in the strict rule of systematic reviews (Collins & Fauser,
2005). A narrative review summarises different primary

studies from which conclusions may be drawn into a holistic
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interpretation contributed by the reviewers’ own experience,
existing theories and models (Campbell Collaboration,
2017). Results are normally of a qualitative rather than a

quantitative meaning.

Hence a narrative review was used in this study because it
provides a wider focus of scope for reviews and a way to
comprehend the diversities and pluralities of understanding
scholarly research topics (Jones, 2004). Meanwhile a
structured format in presenting this literature review was
adopted because this approach would benefit from applying
the methodogical rigour of systematic reviews, and help to
improve the quality of narrative reviews (Ferrari, 2015). An
infusion of the systematic review method helps to
strengthen the clarity, transparency and reproducibility in
the methods of reviews. The structured approach included
establishing explicitly the inclusion and exclusion criteria,
concentrating on specific set of studies and having
objective criteria of assessing the methodological quality of

the studies.

2.1.1. Abstract

The purpose of this review is to explore the effectiveness of
workplace exercise interventions aimed at increasing
employees’ physical activity. Articles targeting workplace
exercise programmes, and workplace physical activity
interventions that included exercise as one of the multi-
component interventions, were Ilocated through a
structured database search. Information on intervention
approaches, physical activity outcomes, and work-related
outcomes were extracted. A total of 41 studies were

identified, including 17 systematic reviews and 24 empirical
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studies. The results revealed that review-level reports on
the effect of workplace exercise on physical activity were
inconclusive, but the empirical study-level evidence was
strong. These results provide some support for the
effectiveness of workplace exercise interventions on
physical activity behaviours. However, workplace exercise
shows little effect on sickness absence at both review-level
and empirical study-level. The effect on work performance
at systematic review evidence level is very limited and
inconclusive at empirical study review evidence Ilevel.
Future research should include more studies on work-

related outcomes and on other ethnic groups.

2.1.2 Methods

2.1.2.1. Literature search

The research literature was accessed through an electronic
database, including AMED, ASSIA, PsycINFO, PsycArticles,
Medline, SportDiscuss, and Web of Science. Additional
articles were identified through reference searches of
recent literature review and meta-analysis. Only peer-
reviewed articles and studies published from 2000-2016
were searched. This search strategy was chosen because
some of the included reviews had covered articles from
earlier publication dates. Moreover, most empirical studies
were conducted in the recent decade. Keywords used
included worksite, workplace, physical activity, exercise,
intervention, employee health, fitness, well-being,
performance, work ability, productivity, sick leave, and

absenteeism.
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2.1.2.2. Study inclusion and exclusion criteria

Key inclusion criteria were 1) workplace exercise or as one
of the multi-component interventions aiming to increase
physical activity; 2) intervention aimed at working adults; 3)
physical activity outcome and/or, 4) work-related outcomes,
i.e. work performance and sickness absence, and 5)
randomised controlled trial (RCT), controlled trial (CT) and
quasi-experiment for empirical study review. The author
identified workplace physical activity as the inclusion
criterion in the systematic reviews because no review on

the effects of the worksite exercise intervention was found.

Exclusion criteria were 1) physical activity programmes at
the worksite aimed at secondary preventive of specific
health complaints; 2) cross-sectional studies for empirical
study review; 3) physical activity interventions other than
exercise classes, such as active travel or stair walking for
empirical study review, because the author was interested
solely on the effect of structured exercise at the workplace;

4) no access for full text.

2.1.3. Results

Forty-one papers met the inclusion criteria. They were
divided into systematic reviews and empirical study reviews.
Systematic reviews are exhaustive reviews of the literature
using systematic search and critical evaluation from
primary studies or other reviews/meta-analyses. Seventeen
articles which were systematic reviews and/or meta-

analyses were identified (Table 2.1).
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Seven articles examined the effectiveness of workplace
interventions that aimed to increase physical activity. Eight
articles investigated the effectiveness associated with work-
related outcomes, including sickness absence and job

performance; and two papers examined the effects on both.
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Table 2.1 Systematic reviews (Total 17 articles)

Author, year, country

Outcome on PA and/or

work-related

Schroer et al., 2014, Germany
Malik et al., 2013, United
Kingdom

Wong et al., 2012, Australia
Osilla et al., 2012, United
States

Vuillemin et al., 2011 France
Dugdill et al., 2008, United
Kingdom

Proper et al., 2003, Netherland
White et al., 2016

Canada

Pereira et al., 2015, Australia
Odeen et al., 2013, Norway
Rongen et al., 2013, Netherland
Brown et al., 2011, Australia
Kuoppala et al., 2008, Finland
Parks & Steelman, 2008, United
States

Proper et al., 2002, Netherland
Barr-Anderson et al., 2011,
United States

Conn et al., 2009, United
States

PA
PA

PA
PA

PA
PA

PA
Work-related

Work-related
Work-related
Work-related
Work-related
Work-related
Work-related

Work-related

PA and work-related

PA and work-related

Abbreviations: PA - physical activity
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Empirical study review is research based on actual
observation or experimentation. The papers were reviewed
with a narrative synthesis of findings. Twenty-four articles
were identified (Table 2.2). A narrative data analysis
considering study sample, interventions, comparator,
length of follow-up, outcome measures, and effect was
done. The methodological quality of the studies was
assessed based on the recommendations from the Scottish

Intercollegiate Guidelines Network (2011).
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Table 2.2 Empirical Studies (Total 24 articles)

Author, year, country Significant A Significant A Significant A
PA sickness absence job performance

Jakobsen et al. (2015) Denmark NA NA Yes
Andersen et al. (2015)Denmark NA No Yes
Mache et al. (2015) Germany Yes NA NA
Sundstrup et al. (2014) Denmark NA NA Yes
Ribeiro et al. (2013) Brazil No NA NA
Edries et al. (2013) South Africa No No NA
Strijks et al. (2013) Netherlands NA No No
Palumbo et al. (2012) NA NA Yes
United States

Wolever et al. (2012) NA NA No

United States
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Author, year, country Significant A Significant A Significant A
PA sickness absence job performance

Gram et al. (2012) Denmark NA No No

Schwarz & Hasson (2011) NA Yes Yes

Sweden

Amaya & Petosa (2011) Yes NA NA

United States

Jorgensen & et al. (2011) NA No No

Denmark

Tvelto & Eriksen (2009) Norway NA No NA

Svensson et al. (2009) Denmark NA Yes NA

Schwarz et al. (2008) Sweden Yes NA NA

Blangsted et al. (2008) Denmark NA No No

Galinsky et al. (2007) NA NA No

United States

Van Rhenen et al. (2007) NA No NA

Netherlands

Brox & Froystein (2005) Norway Yes No NA

Nuriminen et al. (2002) Finland NA No Yes
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Author, year, country Significant A Significant A Significant A
PA sickness absence job performance

Eriksen et al. (2002) Norway NA No NA

Pohjonen & Ranta (2001) NA NA Yes

Netherland

Smolander et al. (2000) Finland NA NA No

Abbreviations: NA - Not applicable
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2.1.3.1.Systematic reviews on physical activity
outcomes
Seven reviews on the effectiveness of workplace physical
activity interventions on physical activity behaviours and
two articles aiming at exploring the impacts on physical
activity and work-related outcomes were identified (Table
2.3).

One review focused on daily physical activity bouts of 10-
15 minutes as primary intervention in the worksite, school,
and faith-based settings (Barr-Anderson et al., 2011).
Among the 11 worksite-based published articles in this
review, a quarter assessed physical activity and the
majority found a positive effect of the intervention on
physical activity levels. The most recent article searching all
systematic reviews and meta-analyses of workplace
interventions from 2006 to 2012 indicated that almost all
interventions achieved small but significant changes in
physical activity (Schroéer, Haupt, & Pieper, 2014). Proper
et al. (2003) carried out the critical review of the literature
qualitatively and concluded that there was a significant
intervention effect on physical activity, in spite of the
conclusion made on the basis of only two high quality RCT
studies (Proper et al., 2003). Another paper in UK also
reviewed all the papers up to April 2011 and found that 32
of the studies showed a statistically significant increase in a
measure of physical activity against a control group at
follow-up (Malik, Blake, & Suggs, 2013). While the findings
demonstrated that workplace interventions had some
impact for increasing physical activity, the evidence base

for their efficacy was not overwhelmingly strong. Another
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current review of all the papers from 1996 to 2007
revealed inconclusive evidence that workplace physical
activity interventions had a significant effect on physical
activity (Dugdill, Brettle, Hulme, McCluskey, & Long, 2008).
Despite a growing evidence base that workplace physical
activity interventions could positively influence physical
activity behaviour, the studies were limited to mostly large
companies and the public sector. Similar findings were
highlighted in a US review on papers from 1969 to 2007
(Conn et al., 2009). The vast majority in the meta-
analytical review were large companies with at least 750
employees. Results indicated that the physical activity
mean effect size of 0.21 was larger than the effect size
reported of 33 workplace studies (r=0.17, d=0.35) (from
Proper et al., 2003).

Another current report on comprehensive worksite wellness
programmes only covered studies in the US from 2000 to
2011 (Oscilla et al., 2012). A total of 8 out of 13 studies
found improvements in physical activity (3 RCTs and 5
others). Many studies (23 out of 33) reported three or
more delivery methods in one programme. The most
common modality was self-help or educational materials,
individual counselling, or coaching. Another review paper
that covered only studies in Europe found that exercise
training and active commuting appeared promising
approaches to promote physical activity in the workplace
(Vuillemin et al., 2011). On top of that, a current review
focused on the effects of workplace physical activity
interventions in men only (Wong, Gilson, Van Uffelen, &

Brown, 2012) found 5 out of 13 studies with significant
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increases in physical activity and concluded that the

evidence on the effectiveness for men was equivocal.

To sum up from the above reports, the review-level
evidence of the workplace physical activity interventions on
physical activity shows inconsistency. Five reviews showed
positive results (Schrder et al., 2014; Osilla et al., 2012;
Barr-Anderson et al., 2011; Vuillemin et al., 2011; Proper
et al., 2003). However, the conclusion from 4 other reviews
(Malik et al., 2013; Dugdill et al., 2008; Conn et al., 2009;
Wong et al.,, 2012) indicated insignificant intervention
effect on physical activity behaviours. The methodological
quality of most articles reviewed was weak because of poor
study design including RCTs without a true control group
for comparison, lack of intervention details and process
data, and outcomes being assessed through non-validated
self-report questionnaires. Table 2.3 shows the systematic

reviews result on physical activity outcomes.
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Table 2.3 Systematic reviews on physical activity PA outcomes (9 articles)

Author, Outcome

year, Inclusion criteria Exclusion criteria on PA and Results Conclusions

country or work-

related

Schréer et Peer-reviewed systematic The intervention was PA Almost all interventions 15 reviews - 4 in

al. reviews and meta- not targeted at a achieved small but significant USA, 3 in Australia

(2014) analyses published from working population. changes in PA. Interventions and 8 in Europe.

Germany. 2006-2012 in English or with specifically targeted 2 of 4 reviews
German with interventions goals, e.g. PA promotion based evaluating  exercise
focus on HP at work and on multi-component interventions did not
assessed physical activity programmes tended to be find evidence for an
or work-related outcomes. more successful. increased amount of

PA.

Malik et al. Outcomes designed to Employees with an PA The results were inconclusive A few studies (6 out

(2013) increase energy existing health despite the studies showing of 58) involve an

United expenditure and measure problem. Studies some evidence that workplace actual PA component

Kingdom. assessing level of PA. published in a non- PA interventions could be and only 3 studies
Workplace setting. RCT, English language efficacious (32 out of 58 have exercise as the
PRT or quasi- journal. studies found a significant single component.

experimental.

Systematic review

increase in PA vs. a control
group).

the
were

Majority of
intervention

types of
health

Major limitations on
study quality include
PA outcome and
short-term
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Author, Outcome
year, Inclusion criteria Exclusion criteria on PA and Results Conclusions
country or
related
promotion measurements; RCT
messages/information. without a true control
group; multiple
intervention
components.
Wong et al. RCT, quasi-experimental, Papers that combined PA 5 out of 13 studies showed A few studies (5 out
(2012) CT, or pre-test-post-test data for men and significant increases in PA. of 13) include
Australia. design, healthy working women. exercise as
men, workplace Evidence on workplace PA intervention
interventions that aimed interventions for men is component.
to increase PA or improve equivocal.
health. The quality of the
These studies used studies is generally
Systematic review multicomponent strategies. poor.
Limited to studies on
men.
Osilla et al. Articles from 2000-2011 if Opinion and theory PA There were 23 out of 33 Not enough evidence
(2012) they had a control or articles, reviews, studies reported 3 or more to show the sole
United comparison group and articles without a delivery methods in one effect of workplace
States. evaluated outcomes of comparison group, programme. exercise intervention.
comprehensive  worksite non-English language
wellness programmes. and non-US articles, The most common modality Only covered studies
articles published was self-help or educational in US.
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Author, Outcome
year, Inclusion criteria Exclusion criteria on PA and Results Conclusions
country or work-
related
Systematic review before 2000, and materials and/or individual
articles that focused coaching or counselling.
exclusively on disease
management. There were 8 out of 13 studies
that found improvements in PA
(3 RCT and 5 others) and 50%
had follow-up <1 year.
English articles from Studies outside PA Exercise training and active The first to apply RE-
1990-2009 that studied as Europe. Commuting appears promising AIM model in the
primary prevention the approaches to promote context of physical
effectiveness of physical activity or fitness in activity intervention
intervention aimed to the workplace. in the  workplace
increase physical activity setting.
of employees in the No evidence or only
workplace and performed inconclusive evidence for an Exercise training (13
in Europe. effect on obesity. out of 33 studies,
39% with 10 aerobic
Systematic review fitness and muscular
training.
RCTs 20 out of 33
studies (61%).
Dugdill et al. English papers from 1996- Studies took place in PA Inconclusive review-level Dearth of evidence
(2008) 2007. Workplace US or Asia. Self- evidence that workplace PA from independently
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Author, Outcome
year, Inclusion criteria Exclusion criteria on PA and Results Conclusions
country or work-
related
United intervention aimed at employed or interventions have a assessed
Kingdom. working adults to increase unemployed adults. significance effect on PA. measurement of PA
physical activity. Only Dissertations. behaviour during
studies  from Europe, The volume of evidence had interventions.
Australia, New Zealand increased but most of the
and Canada were included studies were Only 3 (out of 33)
included. undertaken in large companies studies on workplace
or the public sector. exercise intervention,
Systematic review need more evidence
on the sole effect of
exercise.
Proper et al. English, RCT or non-RCT, Not stated. PA Only 2 high quality studies The designs of many
(2003) 1980-2000, working demonstrated strong evidence studies were poor.
Netherlands. population, programme that workplace PA Need more evidence
aimed at enhancing levels programmes increased PA. from study of good
of PA, exercise and/or quality.
fitness, outcome
measures included PA,
physical fithess or health.
Systematic review
Barr- Brief exercise bouts as Non-English PA and Yield positive findings in PA Dearth of more
Anderson et primary intervention, publications; news work- but mixed outcomes on work- research of the effect
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Author, Outcome
year, Inclusion criteria Exclusion criteria on PA and Results Conclusions
country or work-
related

al. school, worksite or faith- reports; non-peer- related related performance. on work-based
(2011) based; English language reviewed articles. outcomes.
United 1960-2010 were included. Many studies included brief All studies are on
States bouts as peripheral short bout exercise

Systematic review components of more intervention and 12

comprehensive interventions. out of 40 studies are
worksite-based.

Conn et al. English papers from 1969 Chronically ill workers. PA and PA mean effect size of 0.21 Dearth of evidence
(2009) to 2007, primary studies work- was similar to that reported by from SMEs and work-
United of interventions to related Dishman et al in 1998 related outcomes.
States. increase physical activity, (r=0.11, d=0.22). Supervised exercises

aim to calculate an effect
size for = 3 subjects,
published and unpublished
studies, small-sample
studies with varied
designs and pre-
experimental research
were included.

Meta-analysis

Majority were large companies
(2750 employees).

Findings on job-related
outcomes were mixed.

were used in 27%
(37 out of 138) of the
studies.

Abbreviations: HP — health promotion; PRT - prospective randomised trial
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2.1.3.2. Systematic reviews on work-related
outcomes

Eight papers were identified regarding the effect of

workplace physical activity interventions on work-related

outcomes, including sickness absence and job performance.

Two additional papers aimed to both increase physical

activity and explore the impacts on work-related

performance (Table 2.4).

A high quality synthesis of systematic reviews supporting
the use of short, simple exercise for workers found
consistent evidence (7 of 7) that physical activity
interventions might reduce sick leave but limited positive
evidence on work productivity (White, Dionne, Warje, &
Koehoorn, et al., 2016). The most recent systematic review
of studies from 2000-2015 regarding the impact of onsite
workplace health-enhancing physical activity interventions
reported consistent evidence that these programmes did
not reduce levels of sick leave (Pereira, Coombes, Comans,
& Johnson, 2015). Impact on worker productivity was
inconsistent. Another earlier review, also in Australia,
indicated similar results in that there was no association
between physical activity in workplaces with absenteeism
(Brown, Gilson, Burton, & Brown, 2011). In addition, two
high quality reviews were from the Netherlands. One
review in a meta-analytical approach on 18 RCT studies
(Rongen et al., 2013) concluded that the overall
effectiveness of workplace health promotion programmes
was small across work-related outcome measures (Effect
size=0.24, 95% CI=0.14, 0.34). In addition to studies

found in Nordic countries, there were findings in other

64



countries, including Australia, Spain, and Brazil. Another
quality review with 8 RCTs and CTs critically reviewed
(Proper, Staal, Hildebrandt, van der Beek, & van Mechelen,
2002) concluded that there was a limited effect of physical
activity programmes in the workplace for absenteeism, was
inconclusive for job satisfaction, job stress, and employee
turnover, and nil for productivity. A high quality current
review from Norway (Odeen et al., 2013) focused on active
workplace interventions to reduce sickness absence.
Seventeen articles were included (2 with low and 15 with
medium risk of bias) and nearly all the findings were from
Dutch or Nordic studies. There was moderate evidence that
workplace physical exercise did not reduce sickness

absence.

Reviews conducted in the United States in 2009 and 2011
found mixed outcomes on work-related performance (Conn
et al., 2009; Barr-Anderson et al., 2011). Although Park
and Steelman (2008) concluded in their meta-analysis that
participation in organisational wellness programmes were
associated with decreased absenteeism and increased job
satisfaction, the composition of organisational wellness
programmes was wide and it is difficult to compare directly
with other papers focused solely on worksite physical
activity interventions. The same conclusion applies to
another review conducted in Finland (Kuoppala, Lamminpaa,
& Husman, 2008). Despite the result indicating moderate
evidence that work health promotion lowered sickness
absence (risk ratio RR, 0.78, range, 0.10 to 1.57), and
exercise seemed to improve work ability (RR, 1.38, range,

1.15 to 1.66), the content of the work health promotion
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can be quite diverse, including factors such as exercise,

lifestyle, and ergonomics.

In summary, there is limited review-level evidence to show
the effect of workplace physical activity interventions on
work-related performance. Four high quality reviews
showed some intervention effect on sickness absence and
others found mixed outcomes. Table 2.4 shows the

systematic reviews result on work-related outcomes.
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Table 2.4 Systematic reviews on work-related outcomes (10 articles)

Author Outcome
year Inclusion criteria Exclusion criteria on Work- Results Conclusions
country related
White et al. Only systematic reviews of Severe or rare Work- Consistent Simple exercise
(2016) interventions that occurred at the physical or mental related evidence that PA programmes (1-2 modal
Canada workplace and that focused on conditions, or specific interventions may components) appear to
workers, with work-related occupations that reduce sick leave. provide similar benefits
outcomes. Both quantitative and would be difficult to Limited evidence to those using more
qualitative literature was included, generalise to other on work complex multimodal
from 2000-2012. occupations (e.q. productivity. interventions.
firefighters, police).
Pereira et al. Controlled or RCTs with adults>18; Employees who were Work- Consistent The small number of
(2015) onsite workplace structured HEPA on sick leave; related evidence that studies and the lack of
Australia programmes; during or outside of programmes that onsite  workplace consistency among
paid work time with productivity as needed to travel HEPA programme studies limited further
outcome measure, from 2000-2015. offsite, or no do not reduce analyses.
structured levels of sick leave.
Systematic review programmes. Inconsistent
evidence of the
impact on worker
productivity.
Odeen et al. English and peer-reviewed journals, Participants recruited Work- Moderate evidence Nearly all studies were

67



Author Outcome
year Inclusion criteria Exclusion criteria on Work- Results Conclusions
country related
(2013) employees above 18 years old, at from clinical settings related that graded activity Dutch or Nordic.
Norway least some part of the intervention or economic claim reduced  sickness
had to have taken place at the database, qualitative absence. Not enough evidence to
workplace or at the initiative of the reports, or estimates show the sole effect of
employer, quantified sickness of future sickness Moderate evidence workplace exercise
absence and/or return to work were absence, non- that workplace intervention.
the only outcome measures. quantified reports, physical exercise
e.g. ‘yes’ or ‘no’ to programmes did
Systematic review sickness absence. not reduce sickness
absence.
Rongen et Articles describe a primary Not stated Work- The overall RCT (N=18) studies, in
al. preventive WHPP aimed at physical related effectiveness was addition to Nordic,
(2013) activity, nutrition, weight loss or small across work- Scandinavian countries,
Netherland smoking cessation, with outcomes related outcomes cover other countries,
on health, productivity at work, measures. including Australia,

sickness absence or work ability,
RCT, with detailed description of the
study, population, intervention
characteristics and outcome
measures, in English. Data was
required on either pre- and post-
levels, levels of change per
intervention and control group, or
differences between intervention

High quality RCTs
reported lower
effect sizes.

Brazil and Spain.

Comprehensive  review
on intervention
characteristics.
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Author Outcome
year Inclusion criteria Exclusion criteria on Work- Results Conclusions
country related
and control.
Meta-analysis
Brown et al.  Articles included some form of PA & Clinical population. No Work- PA & psychosocial No standard definition
(2011) were conducted in workplace with association between related health are for presenteeism. Most
Australia job satisfaction/productivity/ PA & employee positively related. studies measured
absenteeism as outcome measure. outcomes. Not absenteeism rather than
Both intervention and observational available in hard copy No association productivity. Different
studies. or full text, not between PA and type of PA - difficult to
written in English. absenteeism. identify which modality
Systematic review is most effective.
Predominantly female
subjects and in US,
Europe and only 1
Australian study.
Kuoppala et Articles in 1970 to 2005 on health Work- Moderate evidence Not enough evidence to
al. promotion, well-being, work ability, related that WHP show the sole effect of
(2008) sick leave and disability pension. decreased sickness workplace exercise
Finland absences and work intervention.

Systematic review and meta-

analysis

ability.

Exercise seems to
increase overall
well-being (RR,

69



Author Outcome
year Inclusion criteria Exclusion criteria on Work- Results Conclusions
country related
1.25, range, 1.05
to 1.47) and work
ability (RR, 1.38,
range 1.15 to
1.66).
Parks & Published and unpublished studies Not stated. Work- Participation in an No evidence to show the
Steelman that evaluated effect of related organisational sole effect of workplace
(2008) organisational wellness programmes wellness exercise.
United on absenteeism and job programme was
States. satisfaction. associated with
decreased
Meta-analysis absenteeism  and
increased job
satisfaction.
Properetal. RCT or CT, working population, PA programmes Work- Limited evidence Evidence on
(2002) worksite programme intended to aimed at secondary related on absenteeism. absenteeism is based on

Netherlands.

increase PA or fithess and work-
related outcomes, English, German
and Dutch publications from 1980
to 2000.

Systematic review

prevention of specific
health complaints;
comprehensive
worksite HP in which
PA was merely one of
the many programme
components.

Inconclusive
evidence on job
satisfaction and job
stress.

Contrasting results

only 1 high quality RCT.

Only 1 (out of 8) study
involves exercise
intervention.

The methodological
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Author Outcome

year Inclusion criteria Exclusion criteria on Work- Results Conclusions

country related

on productivity. quality of the studies
was poor.

Barr- Brief exercise bouts as primary Non-English PA and Yield positive Nearly all worksite

Anderson et intervention, school, worksite or publications; news work- findings in PA but studies were conducted

al. faith-based; English language 1960- reports; non-peer- related. mixed outcomes on in the past decade.

(2011) 2010 were included. reviewed articles. work-related

United performance. Dearth of more research

States. Systematic review of the effect on work-

Many studies based outcomes.
included brief bouts All studies are on short
as peripheral bout exercise
components intervention and 12 out
of 40 studies are
worksite-based.

Conn et al. English papers from 1969 to 2007, Chronically ill PA and PA mean effect size Dearth of evidence from

(2009) primary studies of interventions to workers. work- of 0.21 was similar SMEs and work-related

United increase physical activity, aim to related as reported by outcomes.

States. calculate an effect size for = 3 Dishman, 1988. Supervised exercise
subjects, published and unpublished Majority were big were used in 27% (37
studies, small-sample studies with companies. out of 138) of the
varied designs and pre- Mixed Findings on studies.
experimental research were job-related Findings should be
included. Meta-analysis outcomes interpreted with caution.
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2.1.3.3.Empirical studies on physical activity
outcomes

Six articles on workplace exercise intervention programmes
with physical activity as the measure outcome or one of the

outcomes were identified (Table 2.5).

Study characteristics. The sample size of these studies
ranged from 80 to 1,572. Four studies had 127, 129, 177,
and 195 participants respectively. Two studies focused
solely on female workers (Ribeiro, Martins, & Carvalho,
2013; Schwarz, Lindfors, & Lundberg, 2008) and one on
blue-collar workers (Edries, Jelsmta, & Maart, 2013). The
studies covered different industries, including logistics,

health care, and clothing.

The mode of the workplace exercise intervention was
mainly weekly exercise sessions that ranged from 1 hour to
2.5 hours. The exercise was of medium-to-high intensity.
These structured exercises were aimed at enhancing
cardiovascular fitness, muscle strengthening, and flexibility.
A multi-component fithess programme included nutrition
counselling and stress management classes in its content.
Two studies offered graded exercise in the manner that
duration, intensity, or repetition of the exercise would be

increased progressively over time.

Two studies reported using a cognitive behaviour approach,
which covered some individual goal-setting skills and
behaviour change strategies (Edries et al., 2013; Amaya &

Petosa, 2011). The remaining studies did not mention the
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theoretical basis of the interventions. One study used
pedometers to obtain objective measures while all
remaining studies used self-report measures to assess the
levels of physical activity. One used the Stanford Exercise
Behaviours Scale, three studies reported developing their
own questions to assess exercise habits, and one study did

not report the outcome measure.

Effect of interventions on physical activity levels. Five
studies found some improvement in physical activity
behaviours following the interventions. Four of the studies
showed a statistically significant increase in physical
activity levels against a control group (Mache, Jensen,
Linnig, Jahn, Steudtner, Ochsmann, & Preu3, 2015; Amaya
& Petosa, 2011; Schwarz et al., 2008; Brox & Froystein,
2005). Mache et al. (2015) found significant improvements
in physical activity especially in overweight employees.
Schwarz et al. (2008) also reported that after participation
in the weekly 2.5 hours of mandatory physical exercise, the
group had increased its weekly physical activity from 2 to 4
hours. Brox and Froystein (2005) indicated that
participants assigned to the intervention involving a weekly
session of 1-hour of light exercise had increased 48% of
their leisure time physical activity level. On the other hand,
participants assigned to the control group only
demonstrated an increase of 14%. Moreover, a pilot study
in the US on an evaluation of a worksite exercise
intervention showed that the treatment group reported
important increases for exercise at post-test and follow-up
(Amaya & Petosa, 2011). One study (Edries et al., 2013)
revealed some improvements but no significant differences

were found between the treatment groups. Nevertheless, a
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study in Brazil (Ribeiro et al., 2013) did not find any

improvements in physical activity levels.

Quality assessment. Four studies were RCTs and two
were CTs. Of the 4 randomised trials, 3 were randomised at
the individual level and 1 was randomised to intervention
and control groups by the worksite. One study explicitly
reported involving an external independent party to carry
out the random allocation and concealment of treatment
allocation (Brox & Froystein, 2005). Three studies clearly
reported that groups were similar at baseline. Only 4
studies stated attrition rates, which were 9.2%, 17%, 30%,
and 76% respectively. Two studies reported one year of
follow-up after intervention; one took 6 months and two
took 3 months follow-up study respectively. Table 2.5
shows the empirical reviews result on physical activity

outcomes.
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Table 2.5 Empirical Studies on PA (6 articles)

Author, Study sample Intervention Study Comparator Length Outcome Significant A in
year, (N) design of measures PA
country follow-
up
Mache et Logistic A 12-month multi- Controlled Control group 1 year. Self-report PA. Yes.
al. company component trial (859) had no The regularity of Intervention group
(2015) workers (1,572) intervention with intervention. PA was specified reported a more
Germany. physical activity and by categories: regular PA at
nutrition counselling. regularly follow up than at
PA focused on body (>2hr/wk); baseline (p = .01).
strength and exercise irregularly
to ease muscle on the (<1hr/wk); no
shoulder, back and or almost no.
neck. 30-60min every
week/fortnight.
Ribeiro et University 1. Pedometer-based RCT Minimal 6 Objective No.
al. (2013) hospital female individual treatment months. measure of the Only groups using
Brazil workers (195). counselling (53) comparator total number of pedometers
2. Pedometer-based (47) had steps by increased the total
group counselling(48) booklets on pedometers. number of steps.
3. Aerobic training AT information to No PA benefits for
(47) for 3 months. increase all groups at 6
AT had 24 physical months follow-up.
progressive sessions activity.

from 30min, 35 to
40min on a treadmill
led by experienced
exercise professionals
before or after work
or lunch hours.
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Author, Study sample Intervention Study Comparator Length Outcome Significant A in
year, (N) design of measures PA
country follow-
up
Edries et Volunteer Employee Wellness RCT A once-off Self-report PA No.
al. clothing programme health was assessed by There were no
(2013) manufacturing comprised of a promotion talk Stanford significant
South employees from weekly 30-min health and various Exercise differences
Africa. 3 different promotion talk and a educational Behaviours between the
companies. All 30-minute aerobic pamphlets. Scale. The scale  behaviour of the
blue-collar exercise class for 6 measures the two groups in all 5
workers (80). weeks. The intensity amount of categories:
and repetitions of the exercise stretching,
exercises were performed walking,
gradually increased during the past swimming, cycling
each week. Based on week. and other aerobic
Cognitive Behavioural exercise. For the
Therapy principles, experimental
participants were group,
guided on how to set participation in all
goals. behaviours except
swimming
improved
significantly from
baseline.
Amaya & Volunteer Worksite exercise - Quasi- Comparison 1 month Self-report PA 7- Yes
Petosa workers as using a social experimental & 3 day recall of Intervention group
(2011) insufficient cognitive theory, a separate months  exercise reported greater
United active or pilot study. samples pre- post- questionnaire. increase in
States. sedentary (127). test post-test test. exercise at post-

group design.

test follow-up
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Author, Study sample Intervention Study Comparator Length Outcome Significant A in
year, (N) design of measures PA
country follow-
up
Schwarz Volunteer Dental Physical exercise PE RCT 1. Reduced 1 year Self-report PA Yes.
et al. health care (62): 2.5 hours of cluster work hours was assessed by PA increased
(2008) workers (177). weekly working hours WRH group two items significantly in all
Sweden. All female were allocated to (50): full-time assessing overall 3 groups. The
employees. mandatory physical weekly hours PA/exercise increase in the
6 workplaces exercise. reduced from levels and how intervention group
were paired into 40 to 37.5 much time spent (reduced work
3 groups for hours. in a week on hours) was
randomisation. 2. Control PA/exercise. significantly
group (65): no greater than in the
intervention. two comparison
groups.
Brox & Volunteer The fitness RCT Control group Self-report. Yes.
Froystein employees in programme (65) (64) had no Leisure-time PA  Intervention group
(2005) nursing home consisted of a weekly intervention. were assessed. reported increase
Norway. for elderly session of 1-hour of 48% and
(129). light group exercise control group

aiming to improve
cardiovascular
fitness, muscle
strength and
flexibility. In addition,
classes on exercise,
nutrition and stress
management were
covered.

reported 14% (p <
0.01).
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2.1.3.4. Empirical studies on sickness absence
levels
Thirteen articles were identified about workplace exercise
intervention programmes with sickness absence as the
measure outcome or one of the outcomes identified (Table
2.6).

Study characteristics. The sample size of these studies
ranged from 40 to 860. Seven of the studies had samples
under 250 and six of the studies had samples of more than
250. One study focused solely on female employees
(Schwarz & Hasson, 2011). In addition, two organisations
had mostly female workers involved in the study (>90%)
whereas another two organisations had a majority of male
employees (>90%). Nearly all reviewed studies (12 out of
13) were carried out in the Netherlands and Nordic
countries, including Norway, Sweden, Denmark, and
Finland. Half of the reviewed studies (6 out of 13) recruited
participants from the health care industry and the others
covered the telecom, laundry, postal office, and

manufacturing industries.

The mode of the workplace exercise intervention was
mainly weekly exercise sessions ranging from 30 minutes
to 2.5 hours. In addition to simple stretching and aerobic
exercise, some relaxation and circulation movements also
aimed to reduce pain in the neck, back, and
arms/shoulders. There was an Integrated Health
Programme that combined physical exercise, stress

management training, and ergonomic examination.
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Individually-tailored exercise was also included in the
intervention study for construction workers. Two studies
reported using a cognitive behaviour approach, which
involved education, skills acquisition, and problem-solving
strategies (Edries et al., 2013; Van Rhenen et al.,, 2007).
The remaining studies did not mention the theoretical basis

of the interventions.

Eight studies used self-report measures to assess the
sickness absence. Participants were asked to report the
frequency and duration of sick leave in various periods,
ranging from the last 30 days to a year before, during, and
after the intervention. Five studies used an objective way
to collect data on sickness absence, either from the
company attendance records or community insurance
register (Edries et al., 2013; Jorgensen et al., 2011; Van
Rhenen et al., 2007; Brox & Froystein, 2005; Nuriminen et
al., 2002).

Effect of interventions on sickness absence. The
workplace exercise intervention did not have a favourable
effect on sick leave. Only 2 out of 13 studies showed
significant decreased sickness absence (Schwarz & Hassan,
2011; Svensson, Strgyer, Ebbehgj, Schultz-Larsen, Marott,
Mortensen, & Suadicani, 2009) and the remaining studies
indicated no significant difference in the sick leave between
the intervention groups and control groups (Andersen et al.,
2015; Edries et al., 2013; Strijk, Proper, van Mechelen, &
van der Beek, 2013; Gram, Holtermann, Bultmann,
Sjggaard, & Sggaard, 2012; Jgrgensen, Faber, Hansen,
Holtermann, & Sggaard, 2011; Tvelto & Eriksen, 2009;
Blangsted, Sggaard, Hansen, Hannerz, & Sjggaard, 2008;
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van Rhenen, Blonk, Schaufeli, & van Dijk, 2007; Brox &
Froystein, 2005; Nuriminen, Malmivaara, Ilmarinen,
Ylostalo, et al., 2002; Eriksen et al., 2002). In fact, two
studies found the number of days of sick leave increased
among the study population by doing the pre- and post-
study comparisons (Brox & Froystein, 2005; Tvelto &
Erikson, 2009). Tvelto and Erikson reported an increase by
a factor of 2.6 from the year before the intervention (mean
20, 95% CI 11-30) to a year post-intervention (mean 53,
95% CI 29-79).

Quality assessment. Twelve studies were RCTs and one
was a prior RT. Of all the randomised trials, 8 were
randomised at the individual level; 4 were randomised by
departments/worksite and the potential participants of one
prior RT were randomly assigned to one of two treatment
groups, namely physical intervention or cognitive
intervention. Four studies explicitly reported involving an
external independent party to carry out the random
allocation and concealment of treatment allocation (Strijk
et al., 2013; Gram et al., 2012; Jorgensen et al., 2011;
Nuriminen et al., 2002). All studies clearly reported that
groups were similar at baseline on demographic or outcome
variables. The use of intention-to-treat analysis was
described in nine studies. Nine studies stated attrition rates,
which ranged from 9.2% to 50%. Detailed reasons for the
dropouts were reported in 5 studies. Six studies reported 1
year of follow up after intervention and two indicated 15
and 14 months of follow-up period respectively. The
remaining studies did not provide any information about
the length of follow-up. Table 2.6 shows the empirical

reviews result on sickness absence outcomes.
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Table 2.6 Empirical Studies on Sickness Absence (13 articles)

Author, Study sample Intervention Study Comparator Length Outcome Significant
year, (N) design of measures sickness
country follow- absence
up
Andersen et Healthcare Tailored physical activity (TPA) RCT Reference Self-report No significant
al. workers (54). supervised by physiotherapists group sickness difference
(2015) included aerobic fitness and received absence. although more
Denmark. strength training for 50min health participants
three times a week over ten guidance for from TPA than
weeks during work hours. 1.5 hours. REF reported
that they had
no sickness
absence.
Edries et al. Volunteer Employee Wellness programme  RCT A one-off Objective data  No.
(2013) clothing comprised of a weekly 30- health on No significant
South manufacturing  minute health promotion talk promotion absenteeism differences
Africa. employees and a 30-minute aerobic talk and was based on between the
from 3 exercise classes for 6 weeks. various factory two groups.
different The intensity and repetitions of educational attendance But both
companies. All the exercises were gradually pamphlets. registers. groups took
blue-collar increased each week. Based on less time off
workers (80). CBT principles, participants work from the
were guided on how to set beginning to

goals.

the end of the
study.
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up
Strijk et al. Academic Vital@Work (367): Two weekly RCT The control 1 year. Single-item on No.
(2013) hospital guided group sessions; one group (363) sick leave from No effect was
Netherlands. workers aged yoga and one workout + one received the observed for
> 45 years. weekly aerobic exercising + written Productivity sick leave.
(730). individual coach visits aimed at information and Disease
changing lifestyle behaviours about a Questionnaire
for 6 months outside working healthy PRODISQ.
hours. lifestyle in
general.
Gram et al. Construction Individually tailored exercise RCT The control Self-report by No.
(2012) workers (67). group (35) 3X20 minute a week group (32) single-item: No significant
Denmark. for 12 weeks to maximise was given a How many change from
oxygen uptake and muscle 1-hour days of sick baseline to
strength. lecture on leave have you follow-up at 12
general had in the weeks.
health previous 3
promotion. months?
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up
Schwarz Dental health Physical exercise PE (62): 2.5 RCT 1. Reduced 1 year. Self-report Yes.
Hasson care  workers hours of weekly working hours cluster work  hours sickness PE group
(2011) (177). were allocated to mandatory WRH group absence. showed
Sweden. Volunteer physical exercise. (50) had significant
female weekly hours decreased
employees, 6 reduced from sickness
workplaces 40 to 37.5 absence.
were paired hours.
into 3 groups 2. Control
for group (n=65)
randomisation. had no
intervention.
Jorgensen Cleaners (294). Physical co-ordination training RCT 1. CBT (121). 1 year. Sickness No.
et al. PCT (120): 20 minute a @wk 2. The absence data No significant
(2011) intensively for 3 months and control group from the difference
Denmark. less intensive for 9 months. (122) with managers’ between the
health check records. groups at
only. baseline or at
follow-up.
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up
Tvelto A convenience Intervention group (19) RCT The control Self-report No.
Eriksen sample of participated in the Integrated group (21) sickness No significant
(2009) nurses & Health Programme IHP for 9 were offered absence from differences
Norway. nursing aids months. It was composed of: the the year between the
(40) in homes (1) Physical exercise 1 hour X 3 programme before the intervention
for old people. X 1 week, (2) Health after the start of the and control
information/ stress intervention intervention, groups.
management training 1 hour X was finished. the
1 week, (3) ergonomic intervention
examination, with (2)+(3)=15 year, and the
hours aimed to improve year after the
physical capacity, muscle intervention
strength and flexibility. were supplied
by the
employer.
Svensson et Nursing Intervention group (389 in 20 Cluster The control 14 Self-report Yes.
al. students (766). clusters) received a RCT group (279 in months. sickness The
(2009) multidimensional prevention 18 clusters) absence by a intervention
Denmark. programme combining physical no single group had
training (48 hours), patient intervention. item: How significantly
transfer technique (20 hours) many days less sickness
and stress management (22 during the last absence.
hours). Physical training had 12 months

warm-up (15 minutes) with
back muscle extension and
flexion endurance plus expected
and unexpected trunk loading
and balance.

have you been
absent due to
your own
sickness?
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up

Blangsted et Office workers 1. Specific resistance training RCT The control 1 year. Self-report No.
al. (549). SRT (180) consisted of group (182) questionnaire No significant
(2008) exercises specifically for the were offered in addition to changes in the
Denmark muscles in the shoulder and health talks. the records in sick leave

neck. 3X20minutes a @wk, the personnel scores.

supervised by an experienced
instructor.

2. All-round physical exercise
APE (187) consisted of a
mixture of activities including
Nordic walking and running,
aerobic fitness and general
strength, cycling to work.

file.
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence

up
Van Rhenen Volunteer Based on Meichenbaum'’s Priori RT 1 year. Objective. No.
et al. employees ‘stress inoculation training’ Sickness No effect. But,

(2007)
Netherlands

(242) working
in various jobs
in a telecom
company.

(SIT) as guiding principle for
both interventions:

(1) Cognitive focused
programme comprised three
stages - education; skills
acquisition and problem-solving
strategies; application.

(2) Physical intervention
sessions consisted of an
introduction, a warming-up and
physical exercise, relaxation
and a homework assignment.
Both (1) and (2) took 4 x 1
hour x 8 weeks during working
hours.

absence data
were provided
by the
employer,
analysed with
respect to
spells of
sickness
(frequency,
incidence
rate), days
(length,
duration), and
time between
intervention
and first
subsequent
absent spell.

as compared
with physical
exercise, the
cognitive
intervention
reduced the
period
between the
intervention
and the first
recurrence of a
sick leave
period with
144 days
(marginal
significant).
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up
Brox & Volunteer The fitness programme (65) RCT The  control Objective No.
Froystein employees in consisted of a weekly session of group (64) Sickness No significant
(2005) nursing home 1-hour light group exercise had no absence data difference
Norway. for elderly aiming to improve intervention. was collected between the
(129). cardiovascular fitness, muscle from the intervention
strength and flexibility. In community and control
addition, classes on exercise, insurance groups.
nutrition and stress register. Sickness
management were covered. absence
increased in
both groups.
Nuriminen Volunteer Intervention Group (133) had RCT The control 15 Objective. Data No.
et al. laundry Exercise 60 minutes a wk for 8  Individual group (127) months. on sick leave No statistically
(2002) workers (260) months + exercise prescription had no was obtained significant
Finland. in 11 involved muscle strengthening, intervention. from the difference
production cardiovascular exercise and employer. between the
units in various stretching. two groups.

Finnish cities.
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Author, Study sample Intervention Study Comparator Length Outcome Significant AN
year, (N) design of measures sickness
country follow- absence
up
Eriksen et Volunteer (1) PE (n=189) RCT The control 1 year. Self-report sick No.
al. postal workers 1hx2@weekxl12weeks=24hrs, group (344) leave data was No significant
(2002) (860) (2) IHP (n=165), (3) SMT had no collected. effect of
Norway from 29 post (n=162) intervention. Participants interventions.
offices and 2 Both (2) + (3) had were asked to However,
postal 2hx1@weekx12=24hrs report the strong and
terminals. PE, conducted by authorised frequency and  specific

instructors, was a standardised
aerobic dancing programmes
aiming to improve physical
capacity, muscle strength and
flexibility. It also helped to
reduce pain in the neck, back
and arm/shoulder by relaxation
and circulation exercises.

The IHP consisted of 3
components: PE, SMT, &
ergonomic examination.

SMT was based on cognitive-
behavioural approach with role-
play and video recordings

duration of sick
leave during
the last 30
days.

positive effects
were found for
the particular
goal areas
defined for
each
intervention.
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2.1.3.5. Empirical studies on work
performance
Empirical Studies - Work Performance
Fourteen articles on workplace exercise intervention
programmes with work performance as the measure

outcome or one of the outcomes were identified (Table 2.7).

Study characteristics. The sample size of these studies
ranged from 11 to 730. Seven studies had less than 100
participants. Five studies had sample sizes ranging from
177 to 294. Two studies had 549 and 730 participants
respectively. Three of the studies focused solely on female
workers (Jakobsen et al., 2015; Schwarz & Hasson, 2011;
Pohjonen & Ranta, 2001), while one had a majority of
female workers (>90%). One study targeted for male
construction workers (Gram et al., 2012). A majority of
studies (11 out of 14) were carried out in Scandinavian
countries, including Denmark (n=6); Finland (n=3);
Netherlands (nh=1) and Sweden (n=1). The rest of the
studies were implemented in the United States. Six studies
recruited participants from the health care industry and the
others covered a wide range of industries including laundry,
slaughter house, construction, and government Inland

Revenue services.

The mode of the workplace exercise intervention was
weekly exercise sessions ranging from short stretching
exercise breaks of 2 minutes to 2.5 hours, from once a
week to five times a week. The exercise included mostly
aerobic fitness, and resistance and strength training for

shoulder, arm, and hand muscles. Two studies provided
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individually-tailored physical training supervised by
professional physiotherapists. One study focused on Tai Chi
movements and two studies included yoga exercise in the
interventions. Only one study reported using a cognitive
behaviour approach, for example, problem-solving, self-
management approach to increase physical activity. The
remaining studies did not mention the theoretical basis of

the interventions.

Nearly all studies (13 out of 14) used self-report measures
to assess the levels of performance. Job performance was
mostly self-assessed by the participants with the Work
Ability Index (predominantly in Nordic countries) or Work
Limitation Questionnaire (mainly in the United States). Two
studies used objective measures on productivity. Dental
health care employees were appraised by the number of
patients treated (Schwarz & Hasson, 2011) while the data-
entry operators was assessed through three electronically
recorded measures provided by the service centres,
including the ‘duration of terminal per day’, ‘total
documents entered per day’ and ‘keystrokes per hour’
(Galinsky et al., 2007).

Effect of interventions on job performance. The
workplace exercise intervention showed inconclusive results
on job performance. Seven studies indicated a positive
effect in job performance following the workplace exercise
interventions (Jakobsen et al., 2015; Andersen et al., 2015;
Sundstrup et al., 2014; Palumbo, Wu, McRae, Rambur, &
McIntosh, 2012; Schwarz & Hasson, 2011; Nuriminen et al.,
2002; Pohjonen & Ranta, 2001). Two empirical studies

carried out in Denmark among healthcare workers in recent
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years reported significant improvements in perceived work
ability for the intervention group compared with the
reference group from baseline to follow up (Jakobsen et al.,
2015; Andersen et al., 2015). Another recent study in
Denmark, but targeted for slaughterhouse workers
(Sundstrup et al., 2014), also found significant group x
time interaction with moderate effect size (Cohen’d -0.52).
An RCT pilot study in the United States on implementing a
Tai Chi exercise intervention for older nurses aged =49
showed a 3% increase in work productivity compared to
the control group (Palumbo et al., 2012). In addition,
Schwarz and Hasson (2011) in Sweden found that the
physical exercise intervention group showed significant
increases in self-rated productivity, but the objective
measure (i.e. number of patients served) did not show the

same result.

Two studies in Finland found positive results in work
performance because of the workplace exercise
intervention. A study for laundry workers (Nuriminen et al.,
2002), according to a dichotomised work ability index, at
12 months, workers with ‘good’ or ‘excellent’” work ability
increased more in the intervention group than in the
control group, but there were no statistically significant
differences between the two groups. The result suggested
that using a single-component exercise intervention once a
week at worksites improved the perceived work ability only
slightly. Pohjonen and Ranta had the intervention group
participate in 9 months of a supervised exercise
intervention (Pohjonen & Ranta, 2001). Work ability was
assessed at the baseline, and after 1- and 5-year periods of

follow-up. The effect was significant.
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Nevertheless, 7 studies (Strijk et al., 2013; Wolever et al,
2012; Gram et al., 2012; Jgrgensen et al., 2011; Blangsted
et al., 2008; Galinsky et al., 2007; Smolander, Blair, &
Kohl, 2000) did not find evidence on intervention effects in

work performance.

Quality assessment. Thirteen studies were RCTs and one
was CT. Of all the randomised trials, 10 were randomised
at the individual level and 3 were randomised by worksites
or departments. Only 2 studies reported concealment of
randomisation treatment allocation (Gram et al., 2012;
Nuriminen et al., 2002). Eleven studies explicitly reported
that groups were similar at baseline on demographic or
outcome variables. Ten studies mentioned the use of
intention-to-treat analysis. Nine studies reported attrition

rates ranging from 9% to 54%.

Jgrgensen and his team (2011) stated that the RCT study
for the cleaners in the regions of Zealand, Denmark,
suffered from a high drop-out rate (43 drop-outs from 95)
and a low adherence rate resulting in a lower dose of the
interventions that might be needed for attaining significant
effects. The study on home care workers in the Social
Services Department of the City of Helsinki, Finland,
reported that 54% of the participants dropped out during
the 5-year follow up period (Pohjonen & Ranta, 2001). The
authors also found that in the intervention group, the
distribution of the baseline values of work ability index
among the dropouts was statistically different from that
among those who took part in the 5-year measurements.

Detailed reasons for the dropouts were reported in 4
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studies (Strijk et al., 2013; Schwarz & Hasson, 2011;
Jargensen et al., 2011; Pohjonen & Ranta, 2001). The most
common reasons for dropouts included change in jobs, lack
of time and long-term sick leave. Seven studies reported
length of follow up studies ranging from 12 months to 5
years. Table 2.7 shows the empirical reviews result on work

performance outcomes.
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Table 2.7 Empirical Studies on Work Performance (14 articles)

Author, Study sample Intervention Study Comparator Length Outcome Significant A
year, (N) design of measures job performance
country follow-

up
Jakobsen et Female Workplace physical Cluster RCT Home-based Self-report Yes.
al. healthcare exercise (WORK) physical perceived work Significant
(2015) workers with during working exercise ability based on groupxtime
Denmark history of self- hours for 5x10 (HOME) Work Ability interaction was

reported work-
related
musculoskeletal
pain in back or
upper body
(200).

minutes per week
over 10 weeks and
up to 5 group-
based coaching
sessions on
motivation for
regular physical
exercise.

during leisure
time for 5x10
minutes per
week.

Index (WAI)
score.

observed (p <
0.05). WAI at
follow up was 1.1
higher in WORK
compared with
HOME with a small
effect size
(Cohen’d-0.24).
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Andersen et Healthcare Tailored physical Parallel, Reference Self-report Yes.
al. workers (54). activity (TPA) randomised, group perceived work Significant
(2015) supervised by single-blind  received ability based on improvement in
Denmark. physiotherapists controlled health WHO-HPQ. work ability for TPA
included aerobic trial. guidance for compared with REF
fitness and 1.5 hours from baseline to
strength training from a trained follow-up (p <
for 50 minutes supervisor. 0.01).
three times a week
over ten weeks
during work hours.
Sundstrup et Slaughterhouse 10 weeks of RCT Usual care Self-report Yes.
al. workers with strength training control group perceived work Significant
(2014) upper limb for the shoulder, with ability based on groupxtime
Denmark. chronic pain arm and hand ergonomic Work ability interaction was
and work muscles (3 times training. index (WAI) observed (p <
disability (66). per week, 10 score. 0.05) with

minutes per
session).

moderate effect
size (Cohen’d-0.52)
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Strijk et al. Academic Vital@Work (367): RCT The control 1 vyear. Self-report No.
(2013) hospital Two weekly guided group (363) perceived work No significant
Netherlands. workers aged > group sessions: received ability based on difference in
45 yrs. (730). One yoga and one written WHO-HPQ. productivity
workout plus one information between the
weekly aerobic about a intervention and
exercising plus healthy control group.
individual coach lifestyle in
visits aimed at general.
changing lifestyle
behaviours for 6
months outside
working hours.
Wolever et al. National Yoga class for 12 RCT pilot 1. Self-report No.
(2012) insurance weeks (12 hours). study Mindfulness perceived work No groupxtime
United States. carrier workers on-line. productivity interaction effect
(239). 2. based on Work
Mindfulness in Limitation
person 12 Questionnaire.
weeks (14
hours).
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Palumbo et al. Older nurses A 15-week Tai Chi RCT pilot The control Self-report on Yes.
(2012) (11). class lasting for 45  study group (5) had work productivity 3% increase in
United States. minutes, once a no and absenteeism  productivity. Tai
week and practice intervention. based on Work Chi group had no
for 10 minutes a Limitation unscheduled time
day for 4 days a Questionnaire off vs control group
week. lost 49 hours.
Gram et al. Construction Individually RCT The control Self-report No.
(2012) workers (67). tailored exercise group (32) perceived work No significant
Denmark. group (35) was given a 1 ability based on change was found
3x20minutes a hour lecture Work Ability in work ability and
week for 12 weeks on general Index (WAI) productivity.
to maximise health score.

oxygen uptake and
muscle strength.

promotion.

Productivity was
measured by a
single question.
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Author, Study sample Intervention Study Comparator Length Outcome Significant N

year, (N) design of measures job performance

country follow-

up

Schwarz Dental health Physical exercise RCT 1. Reduced 1 year Self-report Yes.

Hasson care workers PE (62): 2.5 hr. of  cluster work hours productivity and Number of treated

(2011) (177) weekly working WRH group objective data patients increased

Sweden Volunteer hours were (50) had full- from the in all conditions.
female allocated to time weekly workplaces’ The RWH group
employees, 6 mandatory physical hours reduced production levels showed greatest
workplaces exercise from 40 to (number of increase in this
were paired 37.5 hr. patients) were measure, PE group
into 3 groups 2. Control examined. showed significant
for group (n=65) increase in self-
randomisation had no rated productivity.

intervention

Jorgensen et Cleaners (294). Physical co- RCT 1. CBT (121). 1 year Self-report No.

al. (2011) ordination training 2. The control Questionnaire on  No difference from

Denmark. PCT (120): 20 group (122) work ability. baseline to follow-

minutes a week with health up between the
intensively for 3 check only. groups.

months and less
intensive for 9
months.
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-

up
Blangsted et Office workers Specific resistance RCT The control 1 year. Self-reported No.
al. (549). training SRT (180) group (182) questionnaire in No significant
(2008) consisted of were offered work ability difference between
Denmark. exercises for health talks. index. the types of

muscles in the
shoulder and neck.
3 x 20minutes a
week supervised
by an instructor.
All-round physical
exercise APE (187)
consisted of Nordic
walking and
running, aerobic
fitness and general
strength, cycling to
work.

intervention.
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Galinsky et al. Volunteer (1) Rest Break RCT Mixed design Objective data No significant
(2007) participants Schedules: with from three effects of exercise
United States. (51) were conventional break, stretching electronically condition on data
seasonal 15 minutes in the exercise recorded entry performance
employees middle of first half condition as a measures of occurred.
hired on a of the shift and 15 between data-entry Yes for data-entry
temporary minutes in the subject factor activity were speed because of
basis to middle of second and rest provided by the the rest break
process income half plus break service centre. schedule. Although

tax forms at
the Cincinnati,
IRS Service
Centre.

supplementary
break, 5 minute
break for each
hour of the shift
(2) Stretching
Exercises: brief
stretches targeting
the neck,
shoulders, back,
and upper
extremities, and
required < 2
minutes to
perform.

schedule as a
within subject
factor.

They included
“duration on
terminal” per
day, “total
documents
entered per day,”
and “keystrokes
per hour”.

participants spent
an average of 19
fewer minutes per
day entering data,
their mean rate of
data entry under
the supplementary
break schedule
keystrokes/hour
was significantly
faster than their
rate under the
conventional rest
break (p <
0.0002).
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Nuriminen et Volunteer Intervention Group RCT The control 15 Self-report work Yes.
al. laundry (133) had exercise Individual group (127) months ability was The proportion of
(2002) workers (260) 60 minutes a week had no assessed using 2 workers with
Finland. in 11 for 8 months plus intervention. questionnaires. “good” or
production exercise (1) Work ability “excellent” work
units in various prescription. index with 7 ability has
Finnish cities. The structured items. (2) increased more in
exercise involved modified version  the intervention
muscle of Nordic group than in the

strengthening,
cardiovascular
exercise, and
stretching.

questionnaire
with 5 items.

control group.
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Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up
Pohjonen & Female home Supervised CT The control 1 year Self-report - work Yes.
Ranta care workers exercise 1 hour group (37) and 5 ability was In the control
(2001) (87) from twice a week for 9 had no years. assessed by the group the decline
Finland. Social Services months. intervention. Work Ability of the work ability
Department of Participants were Participants Index. index was about
the City of divided into 2 received only three times faster
Helsinki. fitness groups individual than in the
based on their feedback from intervention group
initial fitness level. the baseline during the 5-year
(1) Aerobic fitness fitness tests, period.
training. (2) but no
Muscular fitness instruction for
training. In training.
addition, the
programme
included

2 hours orientation
and motivation
session; lectures
on leisure time PA,
weight control,
nutrition.

102



Author, Study sample Intervention Study Comparator Length Outcome Significant N
year, (N) design of measures job performance
country follow-
up

Smolander et Sedentary (1) Structured RCT N/A 18 Self-report - work No.
al. workers (80) exercise three Individual months. ability was At baseline the
(2000) participated in times a week and assessed by the average WAI was
Finland Project Active. gradually to five Work Ability 44.2 +/- 4.0

times a week. Index. Work ability

(2) Lifestyle once a remained

week in groups of
10 to 13 for the
first 16 weeks and
then every other
week. The
programme used
cognitive behaviour
change strategies.
Intervention lasted
for 6 months.

unchanged at 6
months (44.4 +/-
3.9) and at 24
months (44.2 +/-
3.1).
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2.1.4. Discussion from literature review

The aim of chapter 2 section 1 was to review the literature on
workplace exercise interventions that reported on physical
activity outcomes, as well as sickness absence and job
performance. To the author’'s knowledge, this is the first
literature review to provide a comprehensive overview of
research pertaining to workplace exercise interventions.
Results, by reviewing 17 systematic reviews and meta-
analysis, suggest that at review-level, evidence of the
workplace physical activity interventions on physical activity is
inconclusive, and the effect across work-related outcomes is
limited. On the other hand, the narrative synthesis result of 24
empirical studies indicates strong evidence of the effectiveness
of workplace exercise on physical activity, very limited
intervention effects on the reduced sickness absence, and

inconclusive effects on improved job performance.

Intervention characteristics

Many intervention strategies used in the systematic review
papers have multi-component approaches and target a range
of health behaviours. Workplace exercise is often conducted as
a peripheral component of more comprehensive interventions
and, consequently, to evaluate the sole effect of worksite
exercise as a single component in the intervention description
is virtually impossible. On the other hand, reviews on the
empirical studies that were focused on worksite exercise

interventions produce more reliable results.

In terms of the exercise intervention mode, most were weekly
exercise sessions that ranged from 30 minutes to 2.5 hours.

The exercise mostly included simple aerobic steps, dancing,
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and light resistance/strength training that aimed to enhance
cardiovascular fitness, muscle strengthening, and flexibility. A
few studies provided Tai Chi and yoga exercise or individual