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1. INTRODUCTION

Physical activity (PA) has been recognized by the World Health Organization (WHO) as a fundamental
pillar for health promotion and the prevention of non-communicable chronic diseases. In recent
decades, sedentary behavior has emerged as a critical risk factor, with its prevalence increasing
significantly due to the automation of labor, the digitalization of production processes, and the growing
trend of remote work (Kabore et al., 2024; Kechagias et al., 2024; Noviello et al., 2025). This pattern
of prolonged sedentary behavior has been linked not only to physical health deterioration but also to
impairments in mental health, motivation, and performance in work environments (Hallam et al.,
2023).

Recent evidence indicates that a significant portion of the population fails to meet the minimum
recommended levels of PA. In the European context, it is estimated that between 42% and 55% of
adults do not comply with the guidelines established by health authorities (Baup et al., 2022).
Furthermore, within the workplace, some employees may spend up to 10 hours per day in sedentary
positions, posing a direct threat to musculoskeletal, cardiovascular, and cognitive health (Judice et
al., 2023). Sedentary behavior is associated with depressive symptoms, chronic stress, and
decreased productivity, especially in the absence of structured PA programs in the workplace
(Dabkowski et al., 2023; Hervieux et al., 2023).

In this regard, the workplace represents a privileged setting for the implementation of
strategies aimed at increasing PA levels. Employees spend approximately one-third of their daily time
at work, allowing well-designed interventions to achieve a broad and sustained impact (Grimani et al.,
2019; Jiménez Diaz-Benito et al., 2022; Nathan et al., 2020; Noviello et al., 2025). Workplace-based
exercise programs have proven effective in improving physiological markers such as blood pressure
and body mass index, as well as in reducing symptoms of anxiety, fatigue, and presenteeism
(Casimiro-Andujar et al., 2022; Petrovcic et al., 2022).

From an economic perspective, several studies have documented the positive impact of PA
on work productivity. The implementation of structured programs can reduce costs associated with
absenteeism, increase talent retention, and enhance the organizational climate (Braun et al., 2022;
Ojo et al., 2024). These improvements are mediated not only by physical health, but also by
psychosocial variables such as perceived well-being, job satisfaction, and affective commitment to
the organization (Bergefurt et al., 2024; Hasni & Bedhioufi, 2025; Imen et al., 2023; Inoue et al., 2022;
Ryde et al., 2020; Shiri et al., 2023; Szabo6 & Kajos, 2024; Wallman-Sperlich et al., 2019).
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More recent studies have explored the underlying psychological mechanisms involved. For
example, Hussain et al. (2025) found that PA programs that progressively challenge employees’
capabilities foster increased self-efficacy, engagement, and emotional resilience, particularly in high-
demand work settings. Similarly, Kitano et al. (2025) demonstrated that incorporating short active
breaks during the workday has positive effects on sustained attention, processing speed, and

cognitive performance.

Complementarily, some studies integrating organizational and cultural perspectives suggest
that developing a “health culture” within companies, based on shared values, active infrastructure,
and committed leadership, is associated with higher levels of participation in PA and more positive
perceptions of the work environment (Ammendolia et al., 2016; Engelen, 2020; Magnaita, 2017;
Marenus et al., 2025; Tarro et al., 2020; Valentine et al., 2020; Welch et al., 2020). Therefore, the
promotion of PA in the workplace constitutes not only a health prevention strategy but also a catalyst
for well-being, motivation, and productivity. Its systematic integration into organizational policies aligns
with the objectives of corporate sustainability, human development, and public health (Casimiro-
Andujar et al., 2022; Genin et al., 2019; Hunter et al., 2016; Katz et al., 2019; Powell et al., 2025;
Ryde et al., 2022; Safi et al., 2024; Stepanek et al., 2019).
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2. THEORETICAL BACKGROUND

2.1. Physical activity

PA is defined by the WHO as “any bodily movement produced by skeletal muscles that requires
energy expenditure” (World Health Organization, 2022). This definition encompasses not only
structured exercise but also daily activities such as walking, climbing stairs, or performing household
chores. In the workplace, PA has gained particular relevance due to the sustained rise in sedentary
behavior, especially in administrative and digital occupations that involve prolonged screen time
(Baup et al., 2022; Casimiro-Andujar et al., 2022; Engelen, 2020; Hallam et al., 2023; Judice et al.,
2023; Kechagias et al., 2024; Ojo et al., 2018, 2022; Puig-Ribera et al., 2015; Santos & Miragaia,
2023; Wallmann-Sperlich et al., 2019).

Recent literature has emphasized that a significant portion of the workday is spent in a
sedentary position (Hervieux et al., 2023; Ojo et al., 2022; Perterman et al., 2019). It is estimated that
office workers remain seated between 70% and 85% of their working hours (Hallman et al., 2023;
Puig-Ribera et al., 2019). This sedentary behavior increases the risk of developing cardiovascular
diseases, metabolic syndrome, musculoskeletal pain, and symptoms of psychological stress (Judice
et al., 2023; Petrovcic et al., 2022).

PA can be measured through direct or objective methods, such as accelerometers or
pedometers, or through validated self-report questionnaires. The International Physical Activity
Questionnaire (IPAQ) is one of the most widely used tools worldwide, as it allows for the estimation
of the duration, frequency, and intensity of activity across different settings (Hunter et al., 2021). The
Global Physical Activity Questionnaire (GPAQ), developed by WHO, classifies PA into three domains:
occupational, active transport, and leisure time (Hallam et al., 2023). Additionally, the Godin Leisure-
Time Exercise Questionnaire (GLTEQ) has proven useful for assessing the frequency and intensity
of exercise during leisure time, particularly in clinical or personalized interventions (Casimiro-Andujar
et al., 2022).

Several studies have shown that small modifications in workplace routines can have positive
effects on employees’ physical and mental health (Petrovcic et al., 2022; Ryde et al., 2022). Brief,
structured active breaks during the workday are associated with improvements in sustained attention
and the regulation of physiological stress (Kitano et al., 2025). The incorporation of adjustable
workstations enables workers to alternate between positions and reduces total sedentary time (Judice
et al., 2023). Moreover, improvements in metabolic parameters such as blood glucose and blood

pressure have been observed among individuals who adopt these changes (Buman et al., 2017).

6
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The Stand & Move at Work program is a notable example of an effective intervention in
sedentary workplace settings (Ojo et al., 2018; Perterman et al., 2019; Wallmann-Sperlich et al.,
2019). This approach combines standing desks, scheduled active breaks, and educational
components regarding the risks of sedentary behavior (Buman et al., 2017). lts 24-month
implementation in office environments resulted in significant reductions in sitting time and sustained
improvements in subjective well-being and physiological markers. These effects were more

pronounced when institutional support and ongoing follow-up were present (Kitano et al., 2025).

Occupational type also influences PA levels. Workers in the agricultural or manufacturing
sectors exhibit higher levels of occupational PA but are exposed to greater physical demands and
ergonomic risks (Szabo & Kajos, 2024). In contrast, administrative employees report low PA levels,
making them more vulnerable to the negative effects of sedentarism (Judice et al., 2023). In such
contexts, multicomponent interventions, those that integrate individual, social, and organizational
actions, have shown the most effective long-term results (Casimiro-Andujar et al., 2022; Ojo et al.,
2022; Powell et al., 2025; Szabo & Kajos, 2024).

2.2. Happiness

The concept of happiness has evolved from an abstract philosophical idea into an operational and
measurable psychological variable. Within the field of positive psychology, it is commonly understood
as a combination of frequent positive emotions, overall life satisfaction, and the absence of persistent
negative emotions (Diener et al., 1984). Happiness is approached from both affective and cognitive
dimensions, which allows for its assessment through validated instruments such as the Satisfaction
with Life Scale (SWLS) (Diener et al., 1985), the Positive and Negative Affect Schedule (PANAS)
(Watson et al., 1988), the Oxford Happiness Questionnaire (Hills & Argyle, 2002), and more integrated
tools like the Subjective Happiness Scale (SHS) (Lyubomirsky & Lepper, 1999).

Numerous studies have examined the relationship between PA and levels of happiness.
Overall, empirical evidence suggests that regular PA is positively correlated with higher levels of
positive affect, life satisfaction, and subjective well-being (Bergefurt et al., 2024; Coviello et al., 2022;
Jiménez-Diaz-Benito et al., 2022; Hasni & Bedhioufi, 2025; Hervieux et al., 2023). For instance,
Hervieux et al. (2023) found that physically active workers reported better emotional well-being and a
lower prevalence of depressive disorders compared to those with sedentary lifestyles. Similarly,
Hallam et al. (2023) documented improvements in perceived mental well-being among employees
who participated in workplace yoga programs—a form of PA that also enhanced their subjective

happiness.
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The relationship between PA and happiness is not only cross-sectional but also longitudinal.
Kitano et al. (2025) demonstrated that the incorporation of short active breaks during the workday is
associated with sustained improvements in positive affective states and intrinsic motivation.
Moreover, this effect appears to be maintained over time, provided that the activity is practiced
regularly and adapted to the work context. These findings align with research showing how
engagement in physical movement can modulate neurochemical processes associated with pleasure,
such as the release of endorphins and serotonin, thereby directly influencing the subjective

experience of happiness (Petrovcic et al., 2022).

Among older working populations, the impact of PA on happiness becomes particularly
significant. Thegersen-Ntoumani et al. (2017) observed that engagement in physical activities or
volunteer work post-retirement predicts higher levels of subjective well-being, even years after
retirement. This highlights the importance of promoting an active ageing culture that emphasizes
social and physical participation as key drivers of long-term happiness. Beyond the individual context,
promoting happiness in the workplace through PA also carries important organizational implications.
Recent studies have shown that happier employees tend to exhibit higher engagement, lower turnover
rates, and better interpersonal relationships at work (Bergefurt et al., 2024). Therefore, implementing
strategies to promote PA contributes not only to individual well-being but also to sustainable

organizational performance.

2.2.1. Engagement

Work engagement is defined as a positive, work-related psychological state characterized by vigor,
dedication, and absorption (Schaufeli et al., 2002). Unlike other constructs such as job satisfaction or
motivation, engagement involves a sustained emotional, cognitive, and behavioral connection with
the work environment, making it a key predictor of performance, productivity, and talent retention
(Bergefurt et al., 2024; Hasni & Bedhioufi, 2025; Hervieux et al., 2023). From an organizational
perspective, high levels of engagement are associated with lower staff turnover, reduced

absenteeism, and greater innovation (Baup et al., 2022).

In recent years, multiple studies have explored the relationship between PA and work
engagement, identifying a significant connection between the two (Bergefurt et al., 2024; Casimiro-
Andujar et al., 2022; Hasni & Bedhioufi, 2025; Hervieux et al., 2023). Regular participation in PA,
particularly in workplace settings, may act as a positive modulator of engagement—not only due to
its physiological benefits but also because of its impact on psychological variables such as mood,
resilience, and perceived self-efficacy (Coviello et al., 2022; Jiménez Diaz-Benito et al., 2022; Hasni
& Bedhioufi, 2025; Hervieux et al., 2023). According to Charisi et al. (2025), interventions focused on

environmental redesign, such as the inclusion of green spaces or active breaks, lead to increased
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engagement levels, particularly among employees exposed to high cognitive demands. Similarly,
Ammendolia et al. (2016) found that employees participating in integrated health promotion programs,
including structured PA, exhibited sustained improvements in engagement and reductions in

emotional exhaustion.

These interventions also affect intermediary variables. PA promotes neurophysiological
balance, enhances emotional regulation, and strengthens overall well-being, factors that directly
influence a positive disposition toward work tasks. In organizational contexts that foster active
participation, greater involvement, persistence in the face of challenges, and a stronger sense of
belonging are commonly observed (Bergefurt et al., 2024). Additionally, some recent studies have
employed designs focused on reducing sedentary behavior as a pathway to increasing engagement.
For instance, the Stand & Move at Work approach promotes the integration of light movement during
the workday, which has shown positive effects on energy levels, motivation, and attentional focus
(Judice et al., 2023).

Finally, the evidence suggests that PA not only enhances employees’ general health but also
serves as a strategic tool to strengthen their emotional and cognitive connection with their work. Its

implementation represents an investment with benefits for both individuals and organizations.

2.2.2. Work satisfaction

Work or job satisfaction refers to the degree to which employees positively evaluate their work,
considering elements such as task content, working conditions, relationships with colleagues and
supervisors, and opportunities for professional development (Coviello et al., 2022; Hasni & Bedhioufi,
2025; Hervieux et al., 2023). It is a multidimensional construct that has been linked to productivity,
mental health, and talent retention (Howie et al., 2021). From the occupational health perspective, job
satisfaction is also conceptualized as a component of subjective well-being (Nathan et al., 2020; Ryde
et al.,, 2022; Shiri et al., 2023; Strijk et al., 2013; Ruhle et al., 2020; Tarro et al., 2020). When
employees perceive that their work environment aligns with their personal expectations, there is a

corresponding increase in motivation, resilience, and organizational commitment.

In this context, recent studies have shown that PA can serve as an indirect yet significant
determinant of job satisfaction. Workplace interventions that promote PA have not only improved
physical health but have also been associated with increases in subjective well-being and job
satisfaction (Nathan et al., 2020; Strijk et al., 2013). For instance, programs such as step-count
challenges have led to increases in engagement, motivation, and positive perceptions of the work
environment (Ryde et al., 2022). These improvements are linked to psychological mechanisms such
as stress reduction, mood enhancement, and a greater sense of achievement, all of which are indirect
predictors of job satisfaction (Shiri et al., 2023; Strijk et al., 2013).

9
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For example, Jiménez Diaz-Benito et al. (2022) observed that implementing exercise
programs tailored to the office environment not only reduced sedentary behavior but also improved
employees' overall well-being and their positive evaluation of their job roles. Similarly, Casimiro-
Andujar et al. (2022) reported improvements in both physical and mental health indicators. These
health benefits were accompanied by an increase in participants’ satisfaction with their professional

environment following a 16-week personalized PA intervention.

These benefits appear to be mediated by psychosocial mechanisms. Notable among these
are increases in perceived self-efficacy, reductions in muscular tension, and the strengthening of
social relationships in the workplace (Hergenroeder et al., 2022). Moreover, group-based
interventions such as collective walks or brief exercise sessions during the workday have shown
positive effects on organizational climate. These types of activities foster the perception of work as a

source of personal fulfillment (Petrovcic et al., 2022).

Organizational models focused on well-being, such as those incorporating active workstations
or guided movement breaks, have also been associated with higher levels of job satisfaction (Marenus
et al., 2025; Ojo et al.,, 2022; Tarro et al., 2020). These effects are amplified when the social
environment is perceived as supportive and inclusive health policies are in place (Braun et al., 2022).
Finally, Shiri et al. (2023), in a review of multiple randomized controlled trials, concluded that
workplace-based physical interventions, particularly in healthcare and social service sectors,
significantly enhance employee well-being and job satisfaction by reducing stress and fostering
positive attitudes. Physically active employees tend to experience lower levels of stress and higher
energy, which contributes to a more favorable perception of the work environment (Bergefurt et al.,
2024).

2.2.3. Affective commitment

Affective commitment refers to the emotional bond that connects an employee to their organization.
This type of commitment entails a genuine desire to remain in the company, not out of obligation or
convenience, but due to identification with organizational values and personal satisfaction within the
work environment (Meyer & Allen, 1991). It differs from other forms of commitment, such as normative
commitment (based on a sense of duty) and continuance commitment (based on the perceived costs
of leaving the organization). This typology has been widely accepted and utilized to explain employee

retention dynamics and organizational motivation (Meyer & Herscovitch, 2001).

In the workplace, affective commitment has been linked to a range of positive outcomes,
including performance, loyalty, openness to change, and organizational citizenship behaviors
(Bergefurt et al., 2024; Coviello et al., 2022; Ryde et al., 2022). It also serves as a protective factor

against burnout and voluntary turnover, particularly in high-demand work environments (Hasni &

10
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Bedhioufi, 2025; Shiri et al., 2023). However, sustaining this form of commitment requires favourable
psychosocial conditions, such as a trust-based work environment, opportunities for personal
development, and active participation in decision-making processes (Marenus et al., 2025; Baup et
al., 2022).

In this context, PA emerges as an effective strategy for fostering affective commitment.
Evidence suggests that participation in structured PA programs can strengthen employees' emotional
connection to the workplace. Hasni and Bedhioufi (2025) demonstrated that interventions focused on
physical well-being promote a positive organizational climate, thereby enhancing employees'
identification with the organization's goals. This effect was particularly strong in high-demand settings,

where PA acted as a buffer against stress.

Moreover, regular exercise is associated with more positive perceptions of leadership,
increased group cohesion, and improved emotional regulation. These conditions foster the
development of lasting emotional bonds between employees and their work environment (Bergefurt
et al., 2024). In fact, variables such as engagement and subjective well-being, both closely linked to
PA, have shown mediating effects in the consolidation of affective commitment (Charisi et al., 2025).
Employees who feel energized, emotionally stable, and supported in their workplace are more likely
to develop a strong and enduring relationship with their organization, thereby reinforcing their affective
commitment. Such positive experiences in the workplace are associated with higher organizational
loyalty, lower voluntary turnover, and increased proactive participation in collective tasks (Bergefurt
et al., 2024; Hervieux et al., 2023; Marenus et al., 2025; Ryde et al., 2022). Therefore, beyond its
physiological benefits, PA contributes to the consolidation of organizational relationships grounded in

commitment, belonging, and shared well-being.

2.3. Wellbeing

The concept of well-being in the workplace encompasses physical, psychological, and social
dimensions that shape the quality of life of employees both within and beyond the work environment.
It goes beyond the mere absence of illness, involving a positive perception of energy, emotional
balance, sense of purpose, and healthy relationships, consistent with both the eudaimonic and
hedonic approaches to well-being (Dodge et al., 2012). From this perspective, well-being is a dynamic
construct that arises from the balance between an individual’s psychological and social resources and
the challenges encountered in their environment. This integrative conception links well-being to other
organizational variables such as resilience, positive affect, and self-actualization (Bergefurt et al.,
2024; Hasni & Bedhioufi, 2025).

11
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To evaluate well-being, various validated instruments are available to capture its
multidimensional nature. The WHO-5 Wellbeing Index, developed by the World Health Organization,
focuses on the frequency of positive experiences and healthy mood states over the past two weeks
(Topp et al., 2015). The Subjective Vitality Scale (SVS), meanwhile, assesses individuals’ sense of
energy and personal vitality, key indicators of both physical and psychological well-being (Ryan &
Frederick, 1997). Lastly, the Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) offers a broader
perspective, integrating emotional, functional, and relational aspects of well-being in everyday life
(Tennant et al., 2007).

In recent decades, well-being has gained importance as a strategic indicator for organizations.
Employees who experience high levels of well-being demonstrate greater resilience, enhanced
performance, and lower turnover intention (Hasni & Bedhioufi, 2025; Hervieux et al., 2023; Shiri et al.,
2023). Conversely, low well-being has been associated with higher prevalence of stress, anxiety,

absenteeism, and reduced organizational commitment (Baup et al., 2022).

PA plays a critical role in promoting employees’ holistic well-being. Casimiro-Andujar et al.
(2022) showed that personalized workplace exercise programs lead to significant improvements in
subjective well-being indicators while reducing symptoms of anxiety and fatigue. These effects are
especially pronounced when the intervention combines moderate exercise with behavioral motivation

strategies.

Braun et al. (2022) emphasize that well-being improves not only through exercise itself, but
also through its organizational impact: better workplace climate, increased perception of support, and
a stronger sense of belonging. Thus, PA acts as a catalyst for a healthier and more cohesive
environment. Well-being is also influenced by intermediary variables such as engagement, job
satisfaction, and affective commitment. Kitano et al. (2025) found that short active breaks during the
workday not only reduce stress but also enhance the sense of vitality and personal control, thereby
strengthening overall well-being. Similarly, the Stand & Move at Work model has been recognized for
its positive impact in reducing sedentary time, which directly improves perceived energy levels and
mental health (Judice et al., 2023).

Furthermore, Marenus et al. (2025) highlight that organizations promoting a health-oriented
culture, through active infrastructure, committed leadership, and voluntary participation, achieve
higher levels of collective well-being and social cohesion. These practices not only enhance
employees’ daily experience but also reinforce the organization’s social capital. Therefore, well-being
should not be viewed as an isolated individual outcome but as a multidimensional organizational
phenomenon, influenced by the psychosocial environment, corporate culture, and internal policies

(Baup et al., 2022; Marenus et al., 2025). The integration of PA as a cross-cutting component of these

12
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policies has been shown to foster healthier, more cohesive, and sustainable work environments, with
positive impacts on organizational climate and employee satisfaction (Coviello et al., 2022; Ojo et al.,
2024).

2.4. Productivity

Workplace productivity is defined as the worker’s ability to transform time, skills, and resources into
effective outcomes for the organization, encompassing both the quantitative and qualitative aspects
of job performance (Braun et al., 2022; Ryde et al., 2022). In addition to being linked to individual
performance, productivity is also a macroeconomic indicator reflecting operational efficiency and

return on investment in human capital (Braun et al., 2022; Chandrakumar et al., 2024).

In today’s context, marked by increasing automation, competitive pressure, and high cognitive
demands, the maintenance of sustainable productivity has become a critical challenge. The goal is
not merely to “produce more,” but to do so consistently, healthily, and in alignment with both
organizational and personal objectives. Factors such as psychological well-being, physical health,
and perceptions of the work environment have a direct impact on performance (Bergefurt et al., 2024;
Hallam et al., 2023). One of the most significant threats to productivity is the deterioration of employee
health. Chronic non-communicable diseases, prolonged stress, and mental fatigue lead to substantial
declines in effective output. These effects may manifest directly through absenteeism or more subtly,

but persistently, through presenteeism (Chandrakumar et al., 2024; Petrovcic et al., 2022).

In response to this scenario, scientific evidence positions PA as a cost-effective tool for
maintaining and enhancing productivity levels. Physically active workers have been shown to exhibit
better cognitive function, greater stress resilience, lower susceptibility to burnout, and a more positive
emotional disposition when facing complex tasks (Casimiro-Andujar et al., 2022; Kitano et al., 2025;
Shiri et al., 2023). These improvements translate directly into key operational indicators, including
greater task accuracy, faster execution speeds, fewer errors, and reduced need for direct supervision,
factors that support sustained performance in demanding work environments (Jiménez Diaz-Benito
et al., 2022; Halling Ullberg et al., 2023).

Furthermore, PA contributes indirectly to productivity by enhancing mediating variables such
as engagement, job satisfaction, and team cohesion (Jiménez Diaz-Benito et al., 2022; Ojo et al.,
2024). In this regard, organizational investment in physical health and well-being programs yields

benefits not only at the individual level but also with positive organizational and economic implications.

Recent studies have begun to quantify these benefits. Hallam et al. (2023) estimated that

corporate PA interventions could reduce productivity losses by up to 25% by lowering costs

13
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associated with presenteeism, absenteeism, and work-related illnesses. Similarly, Braun et al. (2022)
suggest that even low-cost measures, such as active breaks or adjustable desks, can yield positive
returns on investment within six months, particularly in office-based sectors. In this framework, it
becomes essential to analyze two critical phenomena associated with productivity: absenteeism
(physical absence from the workplace) and presenteeism (being present with reduced performance).
Both can be effectively mitigated through organizational strategies that incorporate PA as a cross-

cutting component.

2.4.1. Absenteeism

Workplace absenteeism refers to an employee’s absence from their position, whether due to physical,
psychological, or social reasons. It has a significant negative impact on operational continuity, team
workload, and overall organizational efficiency. Recent studies estimate that economic losses due to
absenteeism range from 2% to 6% of a company’s total labor costs (Hallam et al., 2023). Multiple
investigations have identified low levels of PA, particularly among employees with predominantly
sedentary lifestyles, as one of the strongest predictors of absenteeism (Kerner et al., 2017; Petrovcic
et al., 2022; Shiri et al., 2023). Physically inactive workers are at greater risk of musculoskeletal
disorders, chronic fatigue, and anxiety or depressive disorders, all common causes of workplace
absences (Kerner et al., 2022). Halling Ullberg et al. (2023) concluded that corporate health programs
incorporating regular exercise can reduce sick leave by up to 27%, whether due to physical or

emotional reasons.

PA influences several mechanisms that explain its preventive effects. Regular PA improves
immune function, which contributes to a reduction in respiratory infections and mild illnesses. It also
lowers cortisol levels and increases serotonin production, leading to better emotional regulation and
a more stable mood (Hasni & Bedhioufi, 2025; Hervieux et al., 2023; Petrovcic et al., 2022).
Additionally, PA strengthens the musculoskeletal system, helping to prevent injuries caused by
overload or prolonged poor posture (Jiménez Diaz-Benito et al., 2022). Ammendolia et al. (2016)
observed sustained reductions in absenteeism among office workers after implementing interventions
that included stretching, guided walks, and functional exercises. Casimiro-Andujar et al. (2022)
reported similar benefits, particularly among employees performing sedentary tasks, when

interventions were personalized and lasted at least eight weeks.

Ojo et al. (2024) emphasized that the effects are stronger when PA programs are continuous,
inclusive, and complemented by additional measures such as nutritional counseling and active
breaks. In companies that adopted this integrated approach, not only did the number of sick leaves
decline, but team morale and willingness to return to work early also increased. Braun et al. (2022)

also noted that absenteeism prevention cannot rely solely on medical treatment. They propose a
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proactive health promotion strategy in which PA plays a central role, not only for its physiological

benefits but also for its influence on employees' perceptions of the work environment.

Finally, findings by Marenus et al. (2025) indicate that organizations that foster an active and
healthy culture, through committed leadership, dedicated movement spaces, and flexible scheduling,

report lower prevalence of absences related to fatigue, stress, or musculoskeletal pain.

2.4.2. Presenteeism

Presenteeism is a more complex phenomenon to identify and measure. It refers to situations in which
employees are physically present at the workplace but their performance is impaired due to physical
discomfort, fatigue, stress, emotional difficulties, or lack of concentration (Chandrakumar et al., 2024;
Petrovcic et al., 2022). Unlike absenteeism, whose effects are visible and quantifiable, presenteeism
often goes unnoticed in conventional performance metrics, yet it can have longer-lasting

consequences on operational efficiency.

This phenomenon is highly multifactorial. Physical inactivity, poor ergonomic conditions,
sustained work-related stress, inadequate rest, and the absence of active breaks during the workday
are all factors that, collectively, increase the risk of presenteeism by undermining employees’ physical,
cognitive, and emotional health (Jiménez Diaz-Benito et al., 2022; Judice et al., 2023; Ryde et al.,
2022). Chandrakumar et al. (2024) found that over 60% of workers with low PA levels reported chronic

fatigue and difficulty maintaining focus, both key contributors to presenteeism.

In this regard, PA acts as a protective factor. Kitano et al. (2025) demonstrated that workers
who engaged in 5- to 10-minute active breaks during the workday experienced improvements in
processing speed, alertness, and emotional regulation. These benefits are linked to
neurophysiological mechanisms such as the release of endorphins and increased cerebral blood flow,

both of which support enhanced cognitive performance.

Moreover, recent studies have begun to explore the broader organizational impact of
presenteeism. Marenus et al. (2025) reported that workplaces with a high prevalence of presenteeism
tend to exhibit lower job satisfaction, reduced team cohesion, and more negative perceptions of
leadership. Conversely, promoting PA not only improves individual performance but also contributes

to a more dynamic and resilient work environment.

Structured interventions that combine daily movement, flexible work schedules, and
ergonomically sound environments—such as the Stand & Move at Work model—have been shown
to reduce the frequency of presenteeism, particularly among office workers facing high cognitive
demands (Judice et al., 2023; Halling Ullberg et al., 2023; Ojo et al., 2024; Rosenkranz et al., 2020).
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Implementing such measures also reinforces the institutional message of caring for human capital,

with positive effects on motivation and employee commitment.

In sum, presenteeism represents a silent form of productivity loss that demands a
comprehensive approach, one that integrates ergonomic, psychosocial, and PA promotion strategies.
Recent evidence strongly supports the notion that investing in movement during the workday not only
improves worker health but also enhances overall performance and strengthens the operational
sustainability of organizations (Braun et al., 2022; Marenus et al., 2024; Ojo et al., 2024; Ryde et al.,
2022)
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2. OBJECTIVES

The main objective is to analyse the benefits of PA for the improvement of productivity and well-being

of empl

a)

b)

oyees in the workplace in Europe. The specific objectives are the following:

To analyse the relationship between low levels of PA (<600 and <1200 MET-min/week) and
the presence of functional limitations in both paid and unpaid work due to physical or
psychological problems.

To examine the impact of insufficient PA on work productivity, considering both absenteeism
(missed workdays) and presenteeism (reduced performance while at work).

To explore the association between PA levels and mental health outcomes, with a particular
focus on depression risk as measured by the WHO-5 index.

To assess the relationship between PA and work-related well-being indicators, including
affective commitment, job satisfaction, and employee engagement.

To determine the influence of PA on overall happiness and subjective well-being among
employees.

To compare the effects of two PA thresholds (<600 and <1200 MET-min/week) on the
outcomes of productivity, well-being, and mental health, to identify potential minimum levels

of activity for effective workplace interventions.
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3. METHODS
3.1. Sample

The total sample for this study comprised 1,186 employees or volunteers working in companies or
organisations located in European Union (EU) member states. Of these, 12 participants were
excluded for not providing informed consent, and a further 10 participants were removed for reporting
daily PA exceeding 960 minutes, which exceeds the threshold established by the World Health
Organization (WHO) in accordance with the Global PA Questionnaire (GPAQ). Consequently, the
final sample consisted of 1,164 participants from 20 different European countries. Descriptive results

of the sample are presented in the results section.

3.2. Instruments
The survey instrument consisted of 44 items distributed across the following sections:

a) Physical Activity Level (Herrmann et al., 2013): This variable was assessed using the GPAQ,
comprising 16 items that capture PA at work (6 items), transport-related activity (3 items),
recreational activity (6 items), and sedentary behaviour (1 item). MET-minutes/week is the
specific unit utilized by the GPAQ to quantify PA. MET stands for Metabolic Equivalent of Task.
This questionnaire uses a formula to calculate the total MET-minutes/week of PA, which
consists of multiplying the assigned MET value (8.0 for vigorous, 4.0 for moderate, and 4.0 for
transport) by the number of minutes per day and days per week for each activity domain, and
then summing across all domains (work, transport, and recreation) (Bull et al., 2009;
WHO,2021). Based on the lower and upper limits of the WHO PA guidelines (WHO, 2024
2025), the following cutoffs were used: 600 MET-mins/week and 1200 MET-mins/week.

b) Happiness: Happiness at work was assessed using the Shortened Happiness at Work Scale
(SHAW; Feitor et al., 2022), consisting of nine items divided into three factors: (i) Engagement,
characterised by enthusiasm, passion for work, and positive mental states such as vigour,
dedication, and absorption (3 items); (ii) Job Satisfaction, referring to employees’ perceptions
of their working conditions (3 items); and (iii) Affective Commitment, which captures the
emotional and relational connection between the employee and the organisation (3 items).
Items were rated on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly

agree).
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c) WHO-5 Well-Being Index (Topp et al., 2015): This five-item scale assesses both positive

d)

well-being and symptoms indicative of depression. Participants were asked to rate how
frequently each item applied to them over the past 14 days, using a six-point scale ranging
from O ("at no time") to 5 ("all of the time"). The raw scores (0—25) were multiplied by 4 to yield
a final score ranging from 0 (worst imaginable well-being) to 100 (best imaginable well-being).
Scores below 50 suggest risk of depression, while those below 28 indicate likely chronic
depression. Scores above 50 indicate positive well-being, with an average of approximately
70 in the general population.

Employment data: This section collected data regarding the occupational context of each
participant, includding: (i) job title, coded according to the International Standard Classification
of Occupations (ISCO-08; International Labour Office, 2012); (ii) type of organisation (public
sector, private company, or non-profit); (iii) country in which the company is based; (iv)
company size, categorised by number of employees (from 1 to over 5,000); and (v) business
sector, classified according to NACE Rev. 2 (Eurostat, 2008).

Productivity Cost Questionnaire (Bouwmans et al., 2015): The iIMTA Productivity Cost
Questionnaire (iPCQ), developed by the Institute for Medical Technology Assessment
(Erasmus University, Rotterdam), was used to assess health-related productivity loss. The
instrument includes 18 items across three modules: (i) Absenteeism, which records the
number and duration of work absences; (ii) Presenteeism, which evaluates reduced
productivity while working, using a 0—10 scale based on the Quantity and Quality (QQ) method;
and (iii) Unpaid Work, which assesses limitations in performing household, caregiving, or
voluntary tasks, along with an estimate of the time required for others to replace such activities.
A four-week recall period was used. Productivity cost was calculated using the hourly labour
costs by sector and country, as published by Eurostat (2023).

Sociodemographic variables: Six sociodemographic items were included to characterise the
sample: (i) gender; (ii) date of birth; (iii) highest educational qualification attained; (iv) current
employment status; (v) current marital status; and (vi) parental status, recorded as a binary

variable indicating whether the participant had dependent children.

3.3. Procedure

The study was carried out in five stages. First, a systematic review of the literature was conducted

alongside a needs assessment using two focus groups (one with managers and one with employees).

Findings from this phase are detailed in the report “D2. Nee Analysis Report”. In the second phase,

study variables and measurement tools were selected. The University of Murcia led the selection of
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instruments, which were then reviewed by the wider consortium of the Work, Move and Perf Project
(Project ID: 101134048), funded by the European Union.

After determining the appropriate instruments, the University of Murcia team prepared the
questionnaire in English for review. To maximise reach, the questionnaire was translated into the 24
official languages of the EU (including German, French, Spanish, ltalian, Polish, etc.) and five
additional languages from EU-associated third countries (Bosnian, Serbian, Norwegian, Turkish, and
Ukrainian). Translations were generated using generative Al and validated by native-speaking project

partners.

A transnational meeting was held to determine dissemination strategies. The questionnaire
was administered online via Microsoft Forms under the University of Murcia's Education 365 licence.
Given the language diversity, four regional forms were created: (i) Northern region (Scandinavian and
Baltic countries, Iceland); (ii) Central region (central European countries); (iii) Southern region
(Romance language countries and Greece); and (iv) Eastern region (including Turkey and Ukraine).

Translations were reviewed and validated by national partners.

In the third stage, data collection took place through three channels: (i) email distribution to
institutions or employees; (ii) social media posts tailored to platform style; and (iii) printed posters with
QR codes. Data collection spanned from November 2024 to June 2025, with periodic reminders
issued to participants. In the fourth stage, a researcher from the University of Murcia cleaned, unified,
and prepared the dataset for analysis. Generative Al was used to support the translation and
standardisation of occupational and sectoral data. Finally, the data were analysed and the research

report was drafted.

3.4. Statistical analyses

Data analysis was conducted using JAMOVI software, version 2.7 (R Core Team, 2025; The Jamovi
Project, 2025). Descriptive analyses were carried out for both qualitative variables (frequencies and
percentages) and quantitative variables (means and standard deviations). The assumption of
normality for quantitative variables was tested using the Kolmogorov—Smirnov test, which indicated

significant deviations from normality; therefore, non-parametric statistical tests were applied.

Following the analytical framework proposed by Kerby (2014), the following inferential tests
were employed: i) the Mann—Whitney U test was used to compare two independent groups on
continuous variables, including comparisons based on gender, educational level, civil status, parental
status, and PA level; ii) the Kruskal-Wallis test was applied when comparing more than two groups,

such as analyses based on age categories or European region; and iii) chi-square tests were used to
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explore associations between categorical variables, including those related to gender, age, and

geographical region within Europe.

In addition, multinomial logistic regression analyses were conducted to assess the
associations between PA levels (exposure) and outcome variables: productivity, happiness, and well-
being. PA was examined based on WHO guidelines, using two thresholds: 600 MET-minutes/week
and 1200 MET-minutes/week. Outcomes were operationalised as categorical variables according to

the criteria described in the instruments section.

All models were adjusted for sociodemographic and occupational
covariates.Sociodemographic and occupational covariates were included in the analyses. Age was
treated as a continuous variable. Gender was categorized as woman or man, and educational level
was classified as no postgraduate studies versus postgraduate studies. Civil status was coded as
single or married/cohabiting, and parental status was recorded as having children (yes/no). Work-
related variables included the type of organization (public, private, or non-profit), company size (1-
10, 11-250, 251-1000, 1001-5000, or >5000 employees), employment status (paid job: yes/no), type
of contract (full-time permanent or other), and occupation status (student, paid employment, self-
employed, homemaker, unemployed, disabled for work, or retired/early retirement). Finally, country

of residence was grouped as Northern or Southern.

Multinomial logistic regressions were performed using SPSS version 25, and odds ratios (OR)
with 95% confidence intervals (Cls) were reported. Statistical significance was defined as p < 0.05.
Effect sizes were estimated following the guidelines proposed by Dominguez-Lara et al. (2017), and

the significance threshold was maintained at p < 0.05 throughout all analyses.
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4. RESULTS

4.1. Descriptive analysis

4.1.1. Sociodemographic data

Table 1 presents the sociodemographic characteristics of the study sample, comprising a total of
1,164 participants. The table includes information on gender, age, European region of residence,
educational level, occupational status, civil status, and parental status. This detailed profile allows for
a comprehensive understanding of the population under study, particularly in relation to factors that

may influence occupational PA and productivity outcomes.

In terms of gender distribution, the majority identified as male (61.2%, n = 712), followed by
female participants (37.5%, n = 436). Only one participant identified as non-binary (0.1%), and 15
individuals (1.3%) preferred not to disclose their gender. This gender composition reveals a
predominantly male sample, which may hold implications for interpreting outcomes related to
occupational PA and productivity, given known gender-related differences in occupational roles and

physical demands.

Regarding age, the sample was largely composed of middle-aged individuals. The most
represented age group was 41-50 years (28.2%, n = 328), followed by 51-60 years (26.4%, n = 307)
and 31-40 years (15.8%, n = 184). Young adults under 25 years constituted 4.8% of the sample (n =
56), while individuals aged 60 and above represented 11.5% (n = 134). Notably, age data were not
provided by 5.0% of respondents (n = 58). This age profile reflects a workforce-dominant population,

which is particularly pertinent given the focus on occupational contexts.

Geographically, the participants were predominantly from southern Europe (51.9%, n = 604),
followed by individuals from the central/western region (27.2%, n = 317), eastern Europe (15.5%, n =
180), and northern Europe (5.4%, n = 63). This uneven regional distribution, skewed towards southern
Europe, should be considered when interpreting findings that may be influenced by cultural or

economic contexts across different European regions.

The educational background of the sample was notably high. Over half of the participants
(54.1%, n = 630) reported having completed a master’s degree or doctorate, while a further 33.5% (n
= 390) held an undergraduate university degree. Lower levels of education were considerably less
represented: vocational training (6.1%, n = 71), secondary education (5.7%, n = 66), primary
education (0.3%, n = 4), and no formal education (0.3%, n = 3). This high level of educational
attainment suggests a professionalised sample, which may relate to cognitive or sedentary

occupational demands rather than physical labour.

22



. Move
&Perf.

mk
el Co-funded by

the European Union

In terms of employment status, the overwhelming majority were in paid employment (93.9%,
n = 1,093). A small proportion reported being self-employed (2.2%, n = 26), students (1.9%, n = 22),
retired or in early retirement (1.1%, n = 13), unemployed (0.7%, n = 8), full-time homemakers (0.1%,
n = 1), or unable to work due to disability (0.1%, n = 1). The dominance of individuals in formal
employment positions makes this sample especially relevant for investigations concerning work-

related behaviours and productivity metrics.

With respect to marital status, 53.0% (n = 617) of participants were married, 22.3% (n = 259)
were single, and 17.2% (n = 200) were cohabiting. The remainder included separated (4.9%, n = 57),
divorced (1.4%, n = 16), and widowed individuals (1.3%, n = 15). This distribution indicates that most
participants were in stable long-term relationships, which may play a role in household responsibilities
and time availability. Finally, 64.8% of the sample (n = 754) reported having children, whereas 35.2%
(n =410) did not. Parenthood is a salient variable when examining behavioural outcomes such as PA
engagement and perceived productivity, given its association with competing time demands and

lifestyle constraints.

Table 1. Sociodemographic data of the sample.

Variables N %
Woman 436 37.5

Gender Man 712 61.2
Non-binary 1 0.1

Prefer not to say 15 1.3

Not determined 58 5.0

Less than 25 years 56 4.8

26-30 years 97 8.3
Age 31-40 years 184 15.8
41-50 years 328 28.2
51-60 years 307 26.4
60 years or more 134 115

North 63 54
European Central/West 317 27.2
region East 180 15.5
South 604 51.9

I have not completed school or any education. 3 0.3

Primary or elementary school. 4 0.3

Educational Middle or High school. 66 57
level Vocational training. 71 6.1
Higher education/ University Degree 390 33.5

Master's Degree or Doctorate 630 54 .1

| am at school, | study 22 1.9

Occupation . .

| am in paid employment 1093 93.9
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Table 1. Sociodemographic data of the sample.
| am self-employed 26 2.2
I am a housewife/househusband 1 0.1
| am unemployed 8 0.7
| am disabled for working 1 0.1
| am retired or have taken early retirement 13 1.1
Single 259 223
Married 617 53.0
Cohabited 200 17.2
Civil status

Separated 57 4.9
Divorced 16 1.4
Widowed 15 1.3

_ No 410 35.2

Children

Yes 754 64.8

Figure 1 displays the geographic distribution of the study sample across European countries,
highlighting the number of participants recruited per country. Spain stands out as the country with the
highest representation in the sample, contributing 569 participants, followed by France with 269 and
Romania with 123. These three countries alone account for the vast majority of respondents.
Additional notable contributions come from ltaly (55) and Germany (18), although at significantly lower

frequencies.

Sample by country

569

284,5

: s Con tecnologia de Bing
© GeoNames, Microgoft=0pen Places, OpenStreetMap, TomTom

Figure 1. Geographic distribution of the study sample across European countries.
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The rest of the countries represented in the sample exhibit minimal participation, generally
ranging from 1 to 4 individuals, including nations such as Sweden, Finland, Ireland, Poland, and the
Czech Republic. A few countries, such as the United Kingdom and Norway, also appear with only 1

respondent each, indicating a very limited geographic spread in those regions.

The map reveals a pronounced imbalance in country-level representation, with a heavy
concentration of the sample drawn from southern and western Europe—especially the Iberian
Peninsula. This overrepresentation of Spain and France aligns with the previously reported data by
European region, where southern Europe comprised over half the total sample. Such geographic
skewness should be carefully considered in interpreting findings that may be sensitive to national

policies, labour contexts, or cultural norms related to occupational activity and productivity.

4.1.2. Physical activity
Table 2 presents the frequency of PA engagement among participants, disaggregated by activity type

and context: work-related vigorous activity (Work VA), work-related moderate activity (Work MA),
active commuting (walking or cycling), and recreational PA (both vigorous and moderate). The table
includes both the proportion of individuals engaging in each activity type and the frequency of days

per week on which the activity was reported.

Work-related vigorous activity (Work VA) was reported by a small minority of participants, with
only 6.4% (n = 75) indicating engagement in this type of activity, while the vast majority (93.6%, n =
1,089) reported no such activity. Among those who did report Work VA, engagement was relatively
evenly distributed across the week, with no distinct peak. Notably, 1.3% of the total sample reported
performing vigorous PA at work five days per week, and fewer than 1% engaged in it daily. The low
prevalence of vigorous work-related activity suggests that most participants are employed in

occupations characterised by low physical demands.

In contrast, work-related moderate activity (Work MA) was more prevalent, with 19.8% (n =
231) of participants reporting engagement, compared to 80.2% (n = 933) who did not. The distribution
of frequency was broader, with moderate work activity being reported across multiple days. The most
common frequencies were 2 days (4.0%), 3 days (3.9%), and 5 days (4.6%), indicating that when
moderate activity occurred, it tended to be somewhat regular. Nonetheless, the overall prevalence
remained relatively modest, suggesting that even moderate-intensity physical demands at work are

limited in this sample.

Active commuting, defined as walking or cycling to or from work, was reported by 65.8% (n =

766) of participants, reflecting a significantly higher engagement rate compared to work-based

25



. Move

mk
el Co-funded by

the European Union

&Perf.

activities. The most common frequency was 7 days per week (22.2%, n = 258), followed by 5 days
(17.7%, n = 206), and 3—4 days (a combined 14.7%). These results suggest that active commuting
constitutes a consistent and frequent source of PA for a substantial proportion of participants,

potentially contributing meaningfully to their overall PA levels.

Engagement in recreational vigorous activity was reported by 64.0% (n = 745), while 36.0%
(n = 419) reported no such activity. The most frequently reported frequencies were 2 days (18.6%)
and 3 days (18.3%), with lower levels of engagement observed for daily or near-daily activity. These
figures indicate that vigorous leisure-time PA is not only more prevalent than occupational VA but also

occurs with greater regularity across the week for a substantial subgroup.

Recreational moderate activity showed the highest overall engagement, with 69.2% (n = 805)
of participants reporting participation. Similar to recreational VA, the most common frequencies were
2 days (21.0%) and 3 days (15.8%), with a noteworthy portion also reporting activity on 5—7 days per
week (12.6% combined). This pattern indicates that moderate-intensity leisure-time activity
constitutes a regular behaviour for a majority of the sample, with potential implications for health and
productivity outcomes.

Table 2. Sample physical activity frequency by type.

Variable N %
Work VA No 1089 93.6
Yes 75 6.4
Any day 1089 93.6

1 day 4 0.3

2 days 13 1.1

3 days 17 1.5

Work VA days 4 days 15 13
5 days 15 1.3

6 days 7 0.6

7 days 4 0.3
Work MA No 933 80.2
Yes 231 19.8
Any day 934 80.2

1 day 21 1.8

2 days 47 4.0

3 days 45 3.9

Work MA days 4 days 31 57
5 days 54 4.6

6 days 13 1.1

7 days 19 1.6
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Table 2. Sample physical activity frequency by type.

No 398 34.2

Walk or bicycle Yes 766 65.8
Any day 400 34.4

1 day 9 0.8

2 days 44 3.8

3 days 95 8.2

Walk or bicycle days 4 dazs 76 6.5
5 days 206 17.7

6 days 76 6.5

7 days 258 22.2

Recreational VA $ZS ;12 2?18
Any day 426 36.6

1 day 74 6.4

2 days 216 18.6

3 days 213 18.3

Recreational VA days 4 days 114 9.8
5 days 78 6.7

6 days 26 2.2

7 days 17 1.5

_ No 359 30.8
Recreational MA Yes 805 69.2
Any day 369 31.7

1 day 132 11.3

2 days 244 21.0

3 days 184 15.8

Recreational MA days 4 dazs 89 7.6
5 days 74 6.4

6 days 20 1.7

7 days 52 4.5

Note: VA: vigorous activity; MA: moderate activity.

Table 3 presents a summarised profile of the participants' PA engagement and energy
expenditure, expressed in average frequency (days per week), duration (minutes per day), and
metabolic equivalents (MET-minutes per week). The data reveal notable disparities across different
contexts of PA (namely work, transportation, and recreation), and underscore the predominance of

non-occupational activity among the sample.

Recreational PA emerged as the primary contributor to overall energy expenditure. Moderate
recreational activity was reported an average of 2.05 days per week (SD = 2.0), with a daily duration

of 42.7 minutes (SD = 49.5), while vigorous recreational activity occurred 1.95 days per week (SD =
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1.9), lasting 44.0 minutes per day (SD = 49.8). These patterns translated into substantial weekly
energy expenditure, 514.6 MET-minutes for moderate activity and 1,117.4 MET-minutes for vigorous
activity. Collectively, recreational activities contributed 2,317.7 MET-minutes per week, accounting for

the maijority of total PA.

Active commuting (walking or cycling) was also a meaningful source of PA, reported 3.42 days
per week (SD = 2.8) for an average of 31.4 minutes per day (SD = 42.0). This resulted in an average
of 685.7 MET-minutes per week, indicating that a considerable portion of participants use active
transportation regularly, likely integrated into daily routines such as travelling to work or running

errands.

In stark contrast, work-related PA, both vigorous and moderate, was infrequent and low in
volume. Vigorous activity at work occurred only 0.25 days per week (SD = 1.0) with an average of 5.5
minutes per day (SD = 29.6), while moderate activity averaged 0.73 days per week (SD = 1.7) and
15.9 minutes per day (SD = 47.0). The corresponding MET values were also low, 171 MET-minutes
for vigorous and 272 MET-minutes for moderate activity, reflecting the limited physical demands of

participants’ occupational roles.

When aggregated, the participants engaged in 139.5 minutes of PA per day (SD = 118.5),
equating to 529.2 minutes per week (SD = 552.8). Total weekly energy expenditure across all domains
averaged 2,760.9 MET-minutes (SD = 2,908.9), although the high standard deviations indicate
considerable inter-individual variability. Finally, sitting time was substantial, averaging 320 minutes
per day (SD = 162.6), suggesting a highly sedentary lifestyle likely influenced by the sample’s
professional and educational characteristics. Given that sedentary behaviour is a known health risk
even in physically active individuals, this result highlights the importance of addressing sitting time

alongside PA promotion.

Table 3. Summary of physical activity and METs by sample.

Variable M SD
Work VA frequency (days/week) 0.25 1.0
Work VA time (min/day) 5.53 29.6
Work MA frequency (days/week) 0.73 1.7
Work MA time (min/day) 15.93 47.0
Walk or bicycle frequency (days/week) 3.42 2.8
Walk or bicycle time (min/day) 31.35 42.0
Recreational VA frequency (days/week) 1.95 1.9
Recreational VA time (min/day) 44.02 49.8
Recreational MA frequency (days/week) 2.05 2.0
Recreational MA time (min/day) 42 65 495
Sitting time (min/day) 320.00 162.6
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Total minutes of PA per day 139.48 118.5
Total minutes PA per week 529.18 552.8
Work VA METS 170.96 932.0
Work MA METS 272.25 974.9
Walk or bicycle METS 685.65 1010.9
Recreational VA METS 1117.39 1522.7
Recreational MA METS 514.62 739.7
Total PA METS per week 2760.88 2908.9
Total work activity METS 443.21 1567.6
Total recreational activity METS 2317.66 2271.7

Note: VA: vigorous activity; MA: moderate activity.

4.1.3. Happiness and wellbeing.
Table 4 presents the descriptive statistics of psychological wellbeing and workplace happiness

indicators across several validated scales, including total happiness, work engagement, job
satisfaction, affective organisational commitment, and the WHO-5 Wellbeing Index. Mean values (M)
and standard deviations (SD) are provided for each item and composite scale, offering insight into

both the general affective state and the workplace experience of the sample.

Overall happiness was moderately high, with a mean of 3.57 (SD = 0.80) on a 5-point scale,
suggesting a general sense of subjective wellbeing among participants. Similarly, work engagement
showed a comparable mean of 3.58 (SD = 0.84), with individual engagement items reflecting slightly
varied experiences: enthusiasm was highest (M = 3.72, SD = 1.03), followed by strength and vigour
at work (M = 3.53, SD = 1.03), and absorption ("getting carried away") slightly lower (M = 3.50, SD =
1.12). These values indicate that, on average, respondents experience a moderate to high level of

psychological engagement in their professional roles.

Work satisfaction presented a moderate global score (M = 3.49, SD = 0.87), though substantial
variability was observed across specific aspects. Satisfaction with the nature of the work performed
was relatively high (M = 3.92, SD = 0.96), while pay satisfaction was lower (M = 3.43, SD = 1.13), and
opportunities for promotion rated lowest among the items (M = 3.11, SD = 1.19). These results
suggest that while participants generally find their work meaningful and fulfilling, extrinsic rewards and

career development opportunities are less satisfactory.

Affective commitment to the organisation showed a moderate overall score (M = 3.63, SD =
1.08), with all three component items displaying similar means: commitment to a long-term career
with the organisation (M = 3.73), emotional attachment (M = 3.60), and sense of belonging (M = 3.58).
These values suggest that employees experience a relatively strong emotional connection to their

workplace, which could serve as a protective factor for both job satisfaction and retention.
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The WHO-5 Wellbeing Index, which assesses general psychological wellbeing over the
previous two weeks, yielded an average score of 59.23 (SD = 18.91) out of 100. This is slightly below
the commonly accepted threshold of 60, often used to screen for potential depressive symptoms,
indicating that while the sample is close to the normative wellbeing range, a non-negligible proportion

may be at risk of reduced mental wellbeing.

Looking at individual WHO-5 items, the highest mean was observed for feeling cheerful and
in good spirits (M = 3.29), followed by feeling active and vigorous (M = 3.03). In contrast, feeling calm
and relaxed (M = 2.91) and waking up fresh and rested (M = 2.46) showed lower averages, suggesting
that while participants maintain a generally positive emotional tone, they may be experiencing stress,
fatigue, or sleep-related issues. Finally, participants reported moderate interest in daily life activities

(M = 3.12), indicating that most found their routines somewhat stimulating, though not highly

engaging.
Table 4. Descriptive statistics of happiness and wellbeing scales.
Variables M SD

Total Happiness 3.57 0.80
Engagement 3.58 0.84
At my job, | feel strong and vigorous. 3.53 1.03
| am enthusiastic about my job. 3.72 1.03
| get carried away when | am working. 3.50 1.12
Work satisfaction 3.49 0.87
Satisfaction with the nature of the work you perform. 3.92 096
Satisfaction with the pay you receive for your job. 3.43 1.13
Satisfaqtion with the opportunities that exist in this organization for advancement 311 119
(promotion).

Affective commitment 3.63 1.08
| would be very happy to spend the rest of my career with this organization. 3.73 117
| feel emotionally attached to this organization. 3.60 1.18
| feel a strong sense of belonging to my organization. 3.58 1.19
Who-5 Wellbeing 59.23 18.91
I have felt cheerful and in good spirits. 3.29 1.05
| have felt calm and relaxed. 2.9 1.17
| have felt active and vigorous. 3.03 1.10
| woke up feeling fresh and rested All of the time. 2.46 1.26
My daily life has been filled with things that interest me. 3.12 1.14

4.1.4. Job information
Table 5 outlines participants’ employment and organisational characteristics, revealing a workforce

that is predominantly professional, public-sector, and full-time employed. Over half of the sample
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(563.9%) held professional roles, with only a small proportion engaged in physically demanding

occupations (e.g. trades, services, or manual labour).

Most participants (74.1%) worked in public organisations, particularly in large institutions: over
61% were employed in organisations with more than 1,000 employees. The education sector was by
far the most represented field (45%), followed by health (10.7%) and the arts (11%), indicating that
the sample largely comprises workers in socially oriented, knowledge-based industries. Contractual
stability was high: 75.1% held permanent full-time contracts, with temporary and part-time roles being
relatively uncommon. This employment structure aligns with the sample’s high professional status

and may influence reported levels of wellbeing, job satisfaction, and organisational commitment.

Geographically, the sample was concentrated in western (82.2%) and southern Europe
(67.3%), which is consistent with earlier demographic distributions. Overall, the findings suggest that
participants are situated in structured, stable work environments, typically sedentary and cognitively

demanding—rather than in physically intensive or precarious jobs.

Table 5. Information about the company.

Variable N %
Directors and managers 138 11.9
Professionals 627 53.9
Technicians and associate professionals 169 14.5
Administrative support personnel 156 13.4
Professional  geryice workers and shop sales workers 18 1.5
occupation
Craft and related trades workers 5 04
Plant and machine operators and assemblers 4 0.3
Elementary occupations 26 2.2
Not determined 21 1.8
Public organisation 862 741
Type of Private company 220 18.9
organisation . L
Non-profit organisation 82 7.0
1-10 employees 75 6.4
11-250 employees 181 15.5
Size of your  251.1000 employees 195 16.8
company
1001-5000 employees 391 33.6
More than 5000 employees 322 27.7
Agriculture, Forestry and Fishing 1 0.1
Manufacturing 52 4.5
. Electricity, Gas, Steam and Air Conditioning Supply 7 0.6
Company field Water Supply; Sewerage, Waste Management and Remediation 2 0.2
Construction 2 0.2
Wholesale and Retail Trade; Repair of Motor Vehicles 11 0.9
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Table 5. Information about the company.

Transportation 6 0.5
Accommodation and Food Service Activities 3 0.3

Information and Communication 32 2.7

Financial and Insurance Activities 103 8.8

Real Estate Activities 5 0.4

Professional, Scientific and Technical Activities 71 6.1
Administrative and Support Service Activities 49 4.2

Public Administration and Defence; Compulsory Social Security 38 3.3
Education 524 45.0
Human Health and Social Work Activities 125 10.7
Arts, Entertainment and Recreation 128 11.0

Other Service Activities 5 04

Non-paid job 27 23

Full-time permanent (35 hours or more per week). 874 75.1

Temporary full-time (35 hours or more per week) 126 10.8

Part-time permanent (20-35 hours per week) 90 7.7

Type of contract Part-time permanent (10-20 hours per week) 17 15
Part-time permanent (less than 10 hours per week) 3 0.3

Temporary part-time (20-30 hours per week) 4 0.3

Temporary part-time (10-20 hours per week) 15 1.3

Temporary part-time (less than 10 hours per week) 8 07

Northern 381 32.7

Country by ~ Southem 783 67.3
regions Western 957 82.2
Eastern 207 17.8

4.2. Comparative analysis

4.2.1. Gender

Table 6 presents the comparative analysis of study variables by gender, revealing statistically
significant yet generally small differences across various dimensions of PA, wellbeing, and
productivity. The results indicate that women consistently reported higher levels of PA than men, both
in frequency and duration, particularly in the recreational and occupational domains. For instance,
women engaged in vigorous recreational activity more frequently (M = 2.31 vs. 1.74 days/week) and
for longer periods each day (M = 52.3 vs. 39.1 min/day), with effect sizes of -0.154 and -0.150,
respectively—among the largest observed in the dataset. This pattern was reflected in energy

expenditure, where women accrued significantly higher METs from vigorous recreational activity (M

= 1,461.4 vs. 917.6), with a moderate effect size of -0.163.
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Beyond the recreational context, women also reported significantly higher work-related PA,
both in vigorous (M = 0.37 vs. 0.17 days/week) and moderate forms (M = 0.93 vs. 0.61 days/week),
although the associated effect sizes were smaller (-0.049 and -0.085, respectively). Women
accumulated more total minutes of PA per day (M = 159.4 vs. 128.0) and per week (M = 631.3 vs.
471.3), as well as higher total METs per week (M = 3,384.9 vs. 2,403.3), with corresponding effect
sizes ranging from -0.139 to -0.185, the latter representing the largest gender-based effect in the
analysis. These results consistently suggest that women in the sample were more physically active

than their male counterparts, particularly in non-work domains.

In terms of psychological wellbeing, measured by the WHO-5 index, women reported slightly
higher wellbeing scores than men (M = 61.1 vs. 58.2), with a small but significant effect size (-0.090).
However, no statistically significant gender differences were found in total happiness, work
engagement, job satisfaction, or affective organisational commitment, with all corresponding effect
sizes well below the threshold for practical relevance (< 0.053). This suggests that despite differences
in PA levels and some wellbeing indicators, perceptions of work-related psychological experiences

were largely equivalent across genders in this sample.

Significant gender differences were also observed in productivity-related outcomes,
particularly in measures of presenteeism and associated costs. Women reported fewer days lost due
to presenteeism (M = 1.27 vs. 1.95 days; p = .006), and incurred lower productivity costs as a result
(M =€71.8 vs. €108.6; p = .019), with effect sizes of 0.073 and 0.059, respectively. Furthermore, the
total cost of lost productivity, aggregating both absenteeism and presenteeism, was significantly lower
for women (M = €108.5 vs. €250.4), with a small but meaningful effect size (0.084). Although
absenteeism-related differences (e.g., days lost, time absent, or costs) were also statistically
significant, effect sizes in these cases were minimal (< 0.047), suggesting that gender-based

differences in absenteeism may have limited practical implications.

Table 6. Comparison of study variables by gender.

Variable Woman Man Statistic p Effect
M SD M SD Size

Physical activity
Work VA frequency (days/week) 0.37 1.2 0.17 0.8 147520 <.001 -0.049
Work VA time (min/day) 8.02 35.5 3.97 253 147529 <.001 -0.049
Work MA frequency (days/week) 0.93 1.8 0.61 16 141873 <.001 -0.085
Work MA time (min/day) 18.13 43.6 14.69 493 142702 <.001 -0.080
Walk or bicycle frequency (days/week) 342 2.8 3.41 2.8 155084 0.980 0.001
Walk or bicycle time (min/day) 35.68 54.2 28.86 324 150949 0.423 -0.027
Recreational VA frequency 5 34 2.0 1.74 17 131288 <.001 -0.154
(days/week)
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Recreational VA time (min/day) 52.34 54.2 39.14 46.0 131792 <.001 -0.150
Z‘Z‘;’rse/jv“ec’e“ka)' MA— frequency 544 24 1.99 19 151561 0492 -0.023
Recreational MA time (min/day) 45.28 56.5 41.37 450 154264 0.858 -0.006
Sitting time (min/day) 302.12 165.1 330.64 159.9 139874 0.003 0.098
Total minutes of PA per day 159.44 132.8 128.03 107.2 133548 <.001 -0.139
Total minutes PA per week 631.25 6352 47128 4886 130366 <.001 -0.160
Work VA METS 258.44 10854 118.65 830.6 147483 <.001 -0.049
Work MA METS 303.58 830.5 256.32 1062.4 142474 <.001 -0.082
Walk or bicycle METS 77417 12612 63539 8255 151478 0.483 -0.024
Recreational VA METS 1461.38 1860.4 917.64 1238.6 129811 <.001 -0.163
Recreational MA METS 587.34 820.3 47525 689.6 150333 0.362 -0.031
Total PA METS per week 3384.91 3419.7 2403.26 2488.3 126468 <.001 -0.185
Total work activity METS 562.02 1596.4 374.97 1560.5 141179 <.001 -0.090
Total recreational activity METS 2822.89 2773.7 202829 18486 129586 <.001 -0.165
Total happiness score 3.61 0.8 3.55 0.8 148037 0.188 -0.046
Engagement 3.64 0.8 3.56 0.8 146982 0.128 -0.053
Work satisfaction 3.50 0.9 3.48 0.9 152947 0.675 -0.014
Affective commitment 3.69 1.1 3.60 1.1 148008 0.183 -0.046
Well-being level 61.14 18.5 58.20 19.1 141164 0.010 -0.090
Productivity

Presenteeism (days lost) 1.27 3.7 1.95 4.6 143734 0.006 0.073
Costs of lost productivity due to short- 74 g3 5974 40863 3627 146010 0.019 0.059
term presenteeism

Lost productivity 15.02 30.8 20.28 34.3 144044 0.007 0.071
Absenteeism. Absence from paid work 2898  206.9 114.09 739.6 147993 0.003 0.046
Absenteeism (days lost) 0.05 0.2 0.10 0.3 147880 0.005 0.047
Costs of lost productivity due to short- 7 57 918 5770 4068 154678 0590 0.003
term absenteeism

Total lost productivity cost 108.48 376.1 250.42 931.2 142073 0.002 0.084

Note: Effect size: rank biserial correlation; 0.10: low effect, 0.30: medium effect, 0.50: large effect

Table 7 presents gender-based comparisons of categorical variables related to PA,
psychological wellbeing, and work-related attitudes. Several statistically significant differences
emerged, particularly in levels of PA and mental wellbeing, although all observed effect sizes were

small (Cramér’s V < 0.10), indicating limited practical magnitude despite statistical relevance.

Women were significantly more likely than men to meet the recommended threshold of 21200
MET-minutes per week for total PA, with only 24.5% of women classified as low-active compared to
35.0% of men (x*=11.3, p <.001, Cramér's V = 0.099). A similar pattern was observed for recreational
PA, where 28.9% of women were below the 1200 MET threshold, versus 38.5% of men (x* = 10.9, p
<.001, V =0.097), again suggesting greater engagement among women in leisure-time PA. Although

work-related PA was generally low across both genders, the proportion of men below the threshold
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(93.1%) was higher than that of women (87.6%), with the difference reaching statistical significance
(x¢3=10.0, p=.002, V = 0.093).

In contrast, gender differences in psychological and occupational wellbeing were minimal. For
instance, the distribution of high vs. low happiness, work engagement, job satisfaction, and affective
commitment did not differ significantly between men and women. All associated effect sizes were
negligible (Cramér’s V values ranging from 0.001 to 0.050) suggesting that both genders reported

comparable levels of affective workplace experiences, regardless of PA disparities.

A notable exception was observed in WHO-5 wellbeing, where 31.7% of men were classified
as at risk for depression, compared to 25.2% of women (x2 = 5.54, p =.019, V = 0.069). Although still
a small effect, this difference reinforces the previously reported trend of slightly better subjective
wellbeing among women, potentially linked to higher engagement in health-promoting behaviours

such as PA.

Table 7. Descriptive statistics of physical activity by gender.
Total Woman Man
Variables X df p Effect
N % N % N % Size
Totalpa  €SS1200METs 504 175 107 245 249 350
MET More 1200 METs 960 825 329 755 463 65.0

Work pa  [€ss1200METs 1007 865 382 87.6 663 93.1
MET More 1200 METs 157 135 54 124 49 6.9

11.3 1 <0.001 0.099

100 1 0.002 0.093

Recreational €SS 1200METs 206 194 126 289 274 385

109 1 <0.001 0.097
PAMET  More 1200 METs 933 806 310 71.1 438 615

SHAW . Lowhappiness 835 717 105 2441 184 258 (a4
Happiness  High happiness 329 283 331 759 528 742 O
Low engagement 35 314 120 275 230 32.3

1 0505 0.019

ESHAW't High 292 1 0088 0.050
ngagemen 799 686 316 725 482 67.7
engagement
SHAW - Low satisfaction 1060 91.1 145 333 236 33.1 (g
Work ' 1 0.969 0.001

satisfaction  igh satisfaction 104 89 291 667 476 669 !
SHAW -  Lowcommitment 419 352 138 317 234 329

Affective  yigh 50 1 0670 0012
commitment  cormmitment 754 64.8 298 68.3 478 67.1
WHO-5  Depression (risk) 1062 912 110 252 226 317

: . 554 1 0.019 0.069
wellbeing  Wellbeing 102 88 326 748 486 683

Note: Effect size: Cramer’s V; 0.10: low effect, 0.30: medium effect, 0.50: large effect

4.2.2. Age
Table 8 reports the comparative analysis of quantitative variables by age group, highlighting

significant differences in PA, wellbeing, and productivity outcomes. Although many variables reached

statistical significance, the effect sizes (€2) were generally small, indicating modest practical
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relevance. Still, several consistent patterns emerged across the age spectrum, particularly in PA

behaviours and workplace attitudes.

In the domain of PA, age differences were most pronounced in recreational vigorous activity.
Participants aged 26—30 years reported the highest frequency (M = 3.11 days/week) and duration (M
= 60.31 minutes/day), while those aged 60 or more reported the lowest frequency (M = 1.43
days/week). These differences were statistically significant (p < .001) with effect sizes of €2 = 0.067
(frequency) and €2 = 0.041 (duration), representing the largest effects observed in the dataset. Total
recreational MET expenditure also differed significantly by age (p < .001, €2 = 0.054), with younger

participants, particularly those under 30, reporting greater energy expenditure.

Moderate occupational activity also showed age-related variation, with older adults (=60)
reporting more frequent engagement (M = 1.18 days/week) and longer durations (M = 21.49 min/day),
compared to younger age groups. These findings were statistically significant (p < .001), although
effect sizes remained small (e2 = 0.022 for frequency; 0.020 for duration). Overall, the youngest and
oldest participants appeared more active in certain domains, while middle-aged groups (31-50) were

comparatively less active.

Regarding sitting time, a significant trend was observed across age groups (p < .001, €2 =
0.030). Participants aged 31—40 spent the most time sitting (M = 344.2 min/day), whereas those over
60 reported substantially less sedentary time (M = 282.7 min/day), suggesting a possible shift in

lifestyle or work patterns post-retirement or with reduced workload.

Age-related differences also emerged in psychological variables. Total happiness scores
increased with age, ranging from M = 3.22 among 26—30-year-olds to M = 3.71 in those over 60, with
a small-to-moderate effect size (€2 = 0.037). Similarly, affective organisational commitment followed
a clear positive trend with age: younger participants (under 30) reported lower levels (M = 2.99-3.17),
whereas older groups (51-60 and 60+) reported significantly higher commitment (M = 3.74 and 3.95,
respectively), with €2 = 0.056, the second-largest effect in the analysis. These patterns may reflect

increased emotional investment and satisfaction with career stability in older adults.

Significant but small age-related differences were also found for total work satisfaction (€2 =
0.025) and engagement (2 = 0.012), both increasing with age. Interestingly, the WHO-5 wellbeing
index showed a slight upward trend (p = 0.099), with wellbeing scores peaking in the oldest group,
though the effect size was minimal (¢2 = 0.009).

In the domain of productivity, notable differences were seen in costs of lost productivity due to
presenteeism (p = .001, €2 = 0.019) and total productivity loss (p = .003, €2 = 0.017). Younger adults

(26—30) reported the highest presenteeism-related costs (M = €152.84), while the lowest costs were
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observed in the 60+ group (M =€51.39). This trend may reflect greater physical resilience in younger
age groups offset by more workplace pressure or expectations, leading to higher presenteeism. On
the other hand, total lost productivity costs followed a U-shaped curve, with middle-aged participants
(41-60) showing higher costs compared to the youngest and oldest groups. Absenteeism variables,
including days lost and associated costs, showed no significant variation across age, and all
associated effect sizes were negligible (¢ < 0.005), suggesting that absenteeism patterns remain

stable across the lifespan in this sample.

Table 9 presents a comparative analysis of categorical variables by age group, focusing on
PA levels, happiness, work engagement, satisfaction, affective commitment, and wellbeing. Several
statistically significant differences were observed, particularly in relation to PA and organisational
attitudes. Although most effect sizes were within the low range, some approached the threshold for

practical significance, notably in recreational activity and affective commitment.

The proportion of participants meeting the recommended 21200 MET-minutes per week of
total PA varied significantly across age groups (x* = 24.4, p < .001, Cramér’s V = 0.145). Younger
adults aged 26-30 years had the highest proportion of active individuals (89.7%), while the lowest
rates were observed among those aged 31-60+, where approximately one-third of participants were
categorised as low-active. A similar pattern was evident for recreational PA, where activity levels
declined progressively with age (x* = 25.2, p < .001, V = 0.147). Notably, only 13.4% of participants
aged 26-30 years were below the recreational MET threshold, compared to over 40% among those

aged 60 and above.

Although differences in work-related PA were not statistically significant (p = 0.063), the data
suggest a subtle increase in the proportion of participants meeting occupational MET guidelines with
age—rising from 7.1% among those under 25 to 9.7% in the 60+ group. However, the effect size was

small (V = 0.101) and the practical implications limited.

Significant age-related differences were also observed in work satisfaction (x> = 16.6, p = .011,
V =0.120) and especially in affective organisational commitment (x> = 35.4, p<.001,V =0.174). The
youngest participants (under 25 and 26—30 years) reported the lowest levels of commitment, with only
50% classified as highly committed, compared to over 70% in participants aged 41 and above. This
suggests a meaningful shift in organisational attachment with age, potentially driven by greater career

stability, tenure, or alignment with long-term organisational values among older workers.
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Table 8. Comparative analysis of quantitative variables by age.

Less than 25 60 years or
26-30 31-40 41-50 51-60
Variable years years years years years more W df p 2
M sD M SD M SD M sD M sD M sD
Physical activity
Work VA frequency 0.20 1.0 0.29 10 0.0 09 025 1.0 0.24 1.0 0.18 08 7.76 6 0.256 0.00668
(days/week)
Work VA time (min/day) 3.75 215 9.79 51.6 3.75 16.7 5.49 26.8 5.65 32.6 1.98 111 9.88 6 0.130 0.00849
Work ~ MA frequency 24 15 046 12 057 15 065 16 069 16 118 20 2578 6 <001 0.02217
(days/week)
Work MA time (min/day) 1473 368 1273 529 1345 403 13.77 435 1588 499 2149 534 2341 6 <.001 0.02013
Walk or bicycle frequency 55 57 401 28 337 29 323 28 337 28 387 28 11.80 6 0.067 001014
(days/week)
\(/r\ﬂ;da;)r bicycle  time 5543 331 3160 314 2084 452 2001 407 2893 326 4045 525 954 6 0.145 0.00821
Recreational VA 559 2.0 3.11 18 219 17 1.97 1.9 1.50 1.7 1.43 18 77.66 6 <.001 0.06678
frequency (days/week)
'(?ﬁi%rlzzt;/‘)’”a' VA tme 5180 496 6031 434 4622 417 4433 485 3774 466 37.01 544 4734 6 <001 0.04071
Recreational MA" 4195 20 210 20 200 20 190 19 212 19 230 21 571 6 0456 0.00491
frequency (days/week)
fﬁif]rlzzt)'/‘)’”a' MA time  4e39 514 4041 368 3690 403 4220 562 4114 389 4716 559 618 6 0403 0.00532
Sitting time (min/day) 332.23 1687 339.59 1491 34416 157.6 32349 1656 328.68 156.8 282.69 160.1 3450 6 <.001 0.02966
gg;a' minutes of PAper 14980 1205 154.85 1010 13016 1089 13569 119.3 12933 1067 148.10 138.8 1531 6 0.018 0.01316
VTv‘:;'(mi””tespAper 171.43 10086 190.52 808.9 103.04 4790 18537 9484 196.48 12244 5940 3331 19.84 6 0.03 0.01706
Work VA METS 256.07 7459 194.23 1032.6 232.72 8352 24110 967.0 270.94 9415 38045 12825 975 6 0.135 0.00839
Work MA METS 609.29 792.0 753.40 839.9 666.52 11799 65567 1030.3 62059 811.5 87582 1091.5 2413 6 <.001 0.02075
Walk or bicycle METS 1747.86 2279.9 1807.01 1700.3 1111.30 1153.2 1103.66 1468.8 825.02 1129.2 963.88 1632.3 10.00 6 0.125 0.00859
Recreational VAMETS  640.00 1104.4 498.97 5952 43543 5541 48927 8515 481.17 530.8 633.58 767.0 62.97 6 <.001 0.05415
Recreational MA METS  3424.64 41432 344412 25347 2549.02 2548.8 2675.06 29850 239420 2539.3 291313 2962.6 7.24 6 0.299 0.00623
Total PA METS per week 427.50 1607.5 384.74 1625.0 335.76 1197.0 426.46 1547.8 467.43 1801.5 439.85 13484 2519 6 <.001 0.02166
Total work activity METS  2997.14 3359.7 3059.38 2180.6 2213.26 2038.8 2248.60 2238.0 1926.78 1656.7 2473.28 26245 2457 6 <.001 0.02112
Total recreational activity  g46 95 7129 611.3¢ 4670 48546 5254 507.64 5701 47086 4747 60037 5984 27.21 6 <001 0.02340
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Table 8. Comparative analysis of quantitative variables by age.

Total happiness score 3.31 0.8 3.22 0.8 3.46 0.7 3.63 0.8 3.62 0.8 3.71 0.8 4285 6 <.001 0.03684
Engagement 3.58 0.9 3.38 0.8 3.50 0.8 3.63 0.8 3.59 0.8 3.61 0.9 1450 6 0.025 0.01247
Work satisfaction 3.35 0.8 3.10 0.9 3.43 0.8 3.56 0.9 3.53 0.9 3.58 0.9 2895 6 <.001 0.02490
Affective commitment 2.99 1.1 3.17 1.1 3.46 1.0 3.71 1.0 3.74 1.0 3.95 1.1 64.60 6 <.001 0.05555
Well-being level 58.86 18.3 57.20 17.9 56.89 18.9 58.95 17.8 60.30 20.7 60.78 17.3 10.67 6 0.099 0.00917
Productivity
Presenteeism (days lost) 1.02 2.9 1.91 4.2 1.86 4.7 1.72 4.1 1.90 4.9 1.24 34 1120 6 0.082 0.00963
Costs of lost productivity
due to short-term 34.18 1175 152.84 4142 11237 329.8 82.67 2445 108.95 4539 5139 2496 2231 6 0.001 0.01918
presenteeism
Lost productivity 17.86 33.9 19.69 30.6 22.45 34.6 18.69 334 17.26 33.5 15.00 325 10.01 6 0.124 0.00861
Qg;egfig'jvrgﬁ(’*bsence 10252 729.4 3485 1434 4220 1895 107.81 7345 5484 4159 5964 3862 392 6 0687 0.00337
Absenteeism (days lost) 8.14 60.9 577 56.9 4717 6399 2580 3411 1058 1414 896 103.7 547 6 0.485 0.00470
Costs of lost productivity
due to short-term 0.05 0.2 0.09 0.3 0.09 0.3 0.10 0.3 0.07 0.3 0.04 0.2 3.20 6 0.783 0.00275
absenteeism
Total lost productivity cost 144.84 776.5 193.46 480.5 201.74 7349 216.28 846.4 174.37 667.2 11998 516.0 19.90 6 0.003 0.01711
Note: Effect size: H de Kruskal-Wallis; 0.04: small effect, 0.25: medium effect, 0.64: large effect.
Table 9. Comparative analysis of qualitative variables by age.
-25 years 26-30 years 31-40 years 41-50 years 51-60 years 60+ years
Variables x? df p Effect size
N % N % N % N % N % N %
Total PA Less 1200 METs 15 26.8 10 10.3 58 31.5 117 35.7 100 32.6 47 35.1 244 6 <0.001 0.145
MET More 1200 METs 41 73.2 87 89.7 126 68.5 211 64.3 207 67.4 87 64.9 ) ’ )
Work PA  Less 1200 METs 52 92.9 91 93.8 171 92.9 300 91.5 279 90.9 121 90.3 119 6 0.063 0.101
MET More 1200 METs 4 7.1 6 6.2 13 7.1 28 8.5 28 9.1 13 9.7 ’ ) )
Recreational Less 1200 METs 18 32.1 13 13.4 63 34.2 126 38.4 111 36.2 54 40.3 259 6 <0.001 0147
PA MET More 1200 METs 38 67.9 84 86.6 121 65.8 202 61.6 196 63.8 80 59.7 ) ) )
SHAW - Low happiness 17 30.4 35 36.1 52 28.3 80 24 .4 67 21.8 28 20.9 111 6 0086 0.097
Happiness High happiness 39 69.6 62 63.9 132 7.7 248 75.6 240 78.2 106 79.1 ) ) )
Low engagement 15 26.8 33 34.0 68 37.0 93 28.4 96 31.3 39 29.1
Engagement b engagement 41 732 64 660 116 630 235 716 211 687 95 709 ©O°1 6 0368 0074
Work Low satisfaction 19 33.9 49 50.5 66 35.9 99 30.2 99 32.2 40 29.9 166 6 0.011 0120
satisfaction High satisfaction 37 66.1 48 495 118 64.1 229 69.8 208 67.8 94 70.1 ’ ’ )

39



mk
JaReel Co-funded by

Move the European Union
&Perf

Affective ~ Low commitment 28 50.0 48 495 72 39.1 91 27.7 91 29.6 30 224 354 6 <0.001 0174
commitment High commitment 28 50.0 49 50.5 112 60.9 237 723 216 70.4 104 77.6 ] ] ]

WHO-5 Depression (risk) 16 28.6 32 33.0 63 34.2 105 320 81 26.4 31 23.1 799 6 0.239 0.082

wellbeing  Wellbeing 40 714 65 67.0 121 65.8 223 68.0 226 73.6 103 76.9 ) ) )
Note: Effect size: Cramer’s V; 0.10: low effect, 0.30: medium effect, 0.50: large effect
Table 10. Comparative analysis of quantitative variables by region.
North South Central/West East
Variables M SD M ) M sD M sp X d p &

Physical activity
Work VA frequency (days/week) 0.05 0.4 0.12 0.7 0.15 0.8 0.89 1.9 7346 3 <001 0.06317
Work VA time (min/day) 1.67 13.2 3.40 26.5 3.20 18.8 18.11 493 6548 3 <.001 0.05630
Work MA frequency (days/week) 0.57 1.6 0.60 1.5 0.46 1.4 1.73 23 6880 3 <001 0.05915
Work MA time (min/day) 1135 36.6 12.88 415 8.86 36.5 4022 709 67.74 3 <.001 0.05825
Walk or bicycle frequency (days/week) 2.76 29 3.50 2.8 2.99 2.8 4.14 26 2275 3 <.001 0.01956
Walk or bicycle time (min/day) 2437 28.0 29.86 38.7 2929 478 4244 439 2367 3 <.001 0.02035
Recreational VA frequency (days/week) 2.60 1.8 1.92 1.9 1.90 1.6 1.88 1.9 10.13 3 0.018 0.00871
Recreational VA time (min/day) 46.03 47.0 40.01 457 5443 600 3842 414 1819 3 <.001 0.01564
Recreational MA frequency (days/week) 3.33 2.2 2.03 2.0 1.85 1.8 2.00 20 26.04 3 <.001 0.02239
Recreational MA time (min/day) 52.54 59.9 40.89  49.1 4768 525 36.19 392 848 3 0.037 0.00729
Sitting time (min/day) 361.43 133.0 300.13 167.3 384.57 1322 25842 165.6 85.89 3 <.001 0.07385
Total minutes of PA per day 13595 100.1 127.04 108.1 143.47 1151 17539 1521 1528 3 0.002 0.01314
Total minutes PA per week 40.00 3175 9199 719.8 79.87 4354 64222 1806.7 19.71 3  <.001 0.01695
Work VA METS 200.32 736.1 210.93 882.0 128.20 6252 756.89 15459 66.60 3 <.001 0.05727
Work MA METS 516.51 667.7 660.40 988.7 610.16 1006.9 962.56 1141.2 69.82 3 <.001 0.06003
Walk or bicycle METS 1267.94 1472.0 1071.39 1449.3 1246.31 1790.7 992.00 12317 2594 3 <.001 0.02231
Recreational VA METS 866.67 1359.6 510.36 7122 487.13 687.1 45411 568.7 6.57 3 0.087 0.00565
Recreational MA METS 2891.43 2533.9 2545.07 2618.8 2551.67 2587.5 3807.78 4060.8 9.74 3  0.021 0.00837
Total PA METS per week 240.32 833.5 302.91 1264.4 208.08 912.0 1399.11 2788.1 13.78 3  0.003 0.01185
Total work activity METS 2651.11 2244.9 224215 2227.5 2343.60 2387.2 2408.67 22225 78.49 3 <.001 0.06749
Total recreational activity METS 559.37 503.3 490.84 500.0 47215 476.7 74767 7717 367 3 0.300 0.00315
Total happiness score 3.67 0.7 3.59 0.8 3.30 0.8 3.93 07 7261 3 <.001 0.06243
Engagement 3.74 0.8 3.52 0.8 3.39 0.9 4.08 0.8 8381 3 <.001 0.07206
Work satisfaction 3.69 0.8 3.50 0.9 3.27 0.8 3.77 0.8 4338 3 <001 0.03730
Affective commitment 3.59 1.0 3.75 1.1 3.26 1.1 3.94 09 5987 3 <.001 0.05148
Well-being level 61.40 15.9  58.21 19.4 58.42 17.8  63.29 195 10.74 3 0.013 0.00924
Productivity
Presenteeism (days lost) 1.13 2.5 1.47 4.0 2.35 5.1 1.47 38 1116 3 0.011 0.00960
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Table 10. Comparative analysis of quantitative variables by region.

Costs of lost productivity due to short-term presenteeism 120.03 3199 55.00 181.7 199.48 559.9 32.91 1148 1493 3 0.002 0.01284
Lost productivity 1968 336 1593 316 2284 357 17.33 328 929 3 0.026 0.00799
Absenteeism. Absence from paid work 193.86 476.3 4868 356.1 151.16 9956 24.06 113.8 1578 3 0.001 0.01357
Absenteeism (days lost) 0.00 0.0 559 969 6120 6032 160 215 1129 3 0.010 0.00970
Costs of lost productivity due to short-term absenteeism 0.19 0.4 0.07 0.3 0.08 0.3 0.08 0.3 8.08 3 0.044 0.00695
Total lost productivity cost 313.89 673.0 109.27 426.6 411.84 12794 5857 1771 2487 3 <001 0.02139
Note: Effect size: H de Kruskal-Wallis; 0.04: small effect, 0.25: medium effect, 0.64: large effect.
Table 11. Comparative analysis of qualitative variables by region.
. North South Central/West East 2 .
Variables N % N % N % N % x? df p Effect size
Total PA MET Less than 1200 METs 16 25.4 195 32.3 108 34.1 46 25.6 276 0.001 0154
ola . <0. .
More than 1200 METs 47 74.6 409 67.7 209 65.9 134 74.4
Less than 1200 METs 59 93.7 569 94.2 301 95.0 131 72.8
Work PAMET 4500 METS . 6.3 a5 5 & 6 50 40 - 87.7 <0.001 0.275
Recreational  -€SS than 1200 METs 17 27.0 217 35.9 115 36.3 61 389 0512 0.044
PAMET  More than 1200 METs 46 73.0 387 64.1 202 63.7 119 66.1 ' ' '
SHAW .  Low happiness 12 19.0 148 245 112 35.3 22 12.2
) . . 34.7 <0.001 0.173
Happiness  High happiness 51 81.0 456 75.5 205 64.7 158 87.8
Low engagement 16 25.4 195 32.3 121 38.2 26 14.4
Engagement . 32.2 <0.001 0.166
High engagement 47 74.6 409 67.7 196 61.8 154 85.6
Work Low work satisfaction 16 25.4 203 33.6 128 40.4 41 22.8
satisfaction  High work satisfaction 47 74.6 401 66.4 189 59.6 139 772 179 <0.001 0.124
Affective oW affective commitment 54 33.3 170 28.1 146 46.1 40 22.2
, . . . 40.5 <0.001 0.187
commitment  High affective commitment 42 66.7 434 71.9 171 53.9 140 77.8
WHO-5 Depression (risk) 15 23.8 188 31.1 97 30.6 43 23.9
wellbeing . 4.66 0.198 0.063
level Wellbeing 48 76.2 416 68.9 220 69.4 137 76.1

Note: Effect size: Cramer’s V; 0.10: low effect, 0.30: medium effect, 0.50: large effect
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While differences in happiness were not statistically significant (p = .086), a positive trend was
observed: high happiness levels increased steadily with age, from 63.9% in the 26—30 group to 79.1%
among participants aged 60+, though the effect size remained small (V = 0.097). Similarly, no
significant differences were found in work engagement (p = .368) or WHO-5 wellbeing categories (p
=.239), with all effect sizes falling below the 0.10 threshold. Nevertheless, wellbeing and engagement
scores followed age-related trends consistent with prior analyses, with slightly more favourable

distributions in older groups.

4.2.3. European region
Table 10 presents a regional comparative analysis of PA, wellbeing, and productivity-related

quantitative variables, highlighting statistically significant differences across the North, South,
Central/Western, and Eastern European regions. While all effect sizes (€2) fall within the small range,
several patterns emerge with practical relevance, particularly in occupational PA, sitting time,

psychological outcomes, and productivity costs.

The most pronounced regional differences were found in work-related PA, where participants
from Eastern Europe reported substantially higher engagement than those from other regions.
Specifically, Eastern Europeans showed the highest frequency and duration of both vigorous (M =
0.89 days/week; 18.1 min/day) and moderate activity (M = 1.73 days/week; 40.2 min/day), with all
comparisons reaching strong statistical significance (p < .001) and effect sizes between €2 = 0.056—
0.063—among the largest in this analysis. In contrast, respondents from Northern and
Central/Western Europe reported the lowest levels of work-related PA, suggesting differing

occupational demands across regions.

For walking or cycling, Eastern European participants again reported the highest frequency
(M = 4.14 days/week) and duration (M = 42.4 min/day), whereas participants in the North and West
were below the sample average. Although effect sizes were smaller (¢2 = 0.02), these findings reflect
more active commuting behaviours in Eastern contexts. Interestingly, recreational moderate activity
was highest in Northern Europe (M = 3.33 days/week), with corresponding METs also elevated (M =
2,891.4), whereas Southern and Eastern regions reported lower engagement. Differences in
recreational vigorous activity were smaller in magnitude (€2 = 0.008-0.015) but statistically significant
(p <.05), with Western participants reporting the highest duration (M = 54.4 min/day), contrasting with

lower values in the East.

Overall total PA was highest in Eastern Europe, with an average of 175.4 minutes per day and

642.2 minutes per week, and the highest total METs per week (M = 1,399.1), far exceeding the other



/" Work

Move
&Perf

Co-funded by
the European Union

regions (p < .001, €2 = 0.012-0.022). This again underscores the elevated activity patterns observed

in Eastern countries, possibly due to more physically demanding work and transportation practices.

Sitting time differed substantially by region (p <.001, €2 = 0.074), with Central/Western Europe
reporting the highest levels (M = 384.6 min/day*) and Eastern Europe the lowest (M = 258.4 min/day*).
This difference likely reflects both occupational roles and transport practices, further reinforcing the

active profile of Eastern participants.

Psychological indicators also showed significant regional variation. Participants in Eastern
Europe reported the highest total happiness (M = 3.93), engagement (M = 4.08), and work satisfaction
(M = 3.77), with the strongest effects observed in engagement (€2 = 0.072) and happiness (¢2= 0.062).
By contrast, Central/Western Europe consistently reported the lowest scores across all indicators,
including affective commitment (M = 3.26*) and wellbeing (M = 58.4%). These results suggest that
despite lower recreational activity, Eastern European respondents may derive greater psychological

reward or fulfilment from their work contexts.

Significant regional differences also emerged in presenteeism, absenteeism, and total
productivity loss. Central/Western Europe showed the highest costs of presenteeism (M = €199.48)
and total productivity loss (M = €411.84), while Eastern Europe showed the lowest (€32.91 and
€58.57, respectively), with all differences statistically significant (p < .01) and small but meaningful
effects (2 up to 0.021). Northern and Southern regions occupied intermediate positions. Interestingly,
absenteeism was markedly higher in Central/Western Europe (M = 61.2 days lost*), compared to
negligible values in the North (M = 0.0) and East (M = 1.6), suggesting regional discrepancies in leave-

taking culture, job security, or health status.

Table 11 presents a comparative analysis of categorical variables related to PA levels,
psychological wellbeing, and work engagement across four European regions (North, South,
Central/West, and East). Statistically significant differences were found across several indicators, with
effect sizes ranging from low to moderate. The most pronounced difference was observed in work-
related PA. Participants from Eastern Europe demonstrated considerably higher levels of engagement
in moderate-to-vigorous occupational activity, with 27.2% exceeding the 1,200 METs per week
threshold. This contrasts with only 5-6% in the remaining regions. The difference was statistically
significant (p < .001) and presented a moderate effect size (Cramer’s V = 0.275), suggesting greater

physical demands in the Eastern region’s work environments.

Total weekly PA also revealed notable regional disparities (p < .001, V = 0.154). A higher
proportion of participants from Southern and Central/Western Europe fell below the 1,200 METs
threshold (32—-34%), whereas the North and East showed more favourable distributions, with only 25—

26% below this cut-off. Interestingly, recreational PA did not differ significantly by region (p = 0.512,
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V = 0.044), suggesting that leisure-time exercise habits are more evenly distributed across Europe,

regardless of work-related physical demands.

In terms of psychological wellbeing and engagement, regional disparities were evident.
Perceived happiness differed significantly across regions (p < .001, V = 0.173). Central/Western
Europe showed the highest proportion of individuals reporting low happiness (35.3%), whereas
Eastern Europe displayed the most favourable outcome, with 87.8% of participants scoring in the
high-happiness range. A similar pattern emerged in work engagement (p < .001, V = 0.166). Eastern
Europe again reported the highest levels of highly engaged workers (85.6%), while Central/Western
Europe had the lowest (61.8%). These findings align with previous quantitative results and point to

stronger motivational and affective connections to work in the East.

Work satisfaction also varied significantly by region (p < .001, V = 0.124). Central/Western
Europe reported the lowest satisfaction levels, with 40.4% of participants indicating low work
satisfaction, while the East showed the highest levels, with 77.2% of participants expressing high
satisfaction. Affective commitment followed a similar trend (p < .001, V = 0.187). The Central/West
region once again had the lowest scores (46.1% low commitment), whereas Eastern Europe reported
the highest levels (77.8% high commitment). These consistent trends suggest that workers in Eastern
Europe not only engage more physically at work but also report higher affective ties, greater

satisfaction, and stronger psychological engagement compared to other regions.

Although no statistically significant differences were found in the WHO-5 wellbeing scale (p =
0.198, V = 0.063), the data indicated a trend. Northern and Eastern regions showed better
psychological wellbeing, with 76.1-76.2% of participants above the depression-risk threshold. In
contrast, Southern and Central/\WWestern regions had slightly higher proportions at risk of depression,

suggesting a possible influence of contextual and occupational factors on mental health.

4.2.4. Educational level
Table 12 presents a comparative analysis of PA, wellbeing, and productivity indicators based

on educational attainment, distinguishing between individuals with and without postgraduate studies.
While most variables did not show statistically significant differences, several relevant distinctions
emerged, particularly in relation to recreational PA and psychosocial outcomes, albeit with small effect

sizes.

Participants with postgraduate studies reported significantly higher frequency of vigorous
recreational PA (p = .003, r = 0.098) and greater energy expenditure in recreational vigorous METs
(p = .015, r = 0.080), suggesting that higher educational attainment may be associated with more
active leisure-time habits. Additionally, the total recreational activity METs were significantly higher

among postgraduates (p = .021, r = 0.078), supporting this trend. These differences, although modest,
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suggest that individuals with higher education levels may be more likely to engage in structured or

intense recreational PA, possibly due to better health literacy or greater access to resources.

Regarding wellbeing indicators, individuals with postgraduate studies showed significantly
higher happiness scores (p = .004, r = 0.097), greater engagement (p = .006, r = 0.092), and higher
job satisfaction (p = .003, r = 0.101), all with small effect sizes. These results suggest a consistent
pattern linking higher educational attainment with more favourable psychosocial work-related
outcomes. Affective commitment to the organisation was also marginally higher among postgraduates

(p =.077, r = 0.059), though this did not reach conventional statistical significance.

Interestingly, sitting time was slightly lower among the postgraduate group, and total PA METs
per week were marginally higher, although these differences did not reach significance. Similarly, no
relevant differences were observed in most productivity measures, including presenteeism,
absenteeism, and their associated costs, indicating that education level may be more strongly linked
to behavioural and attitudinal dimensions (e.g. engagement and wellbeing) than to concrete

productivity outcomes.

Table 12. Comparison of quantitative variables by educational level.

. postg:l(()iuated Postgraduated . Effect
Variable studies studies Statistic  p Size
M sD M sD

Physical activity
Work VA frequency (days/week) 0.19 0.9 0.29 1.1 163900 0.076 0.025
Work VA time (min/day) 4.65 27.7 6.27 31.0 164160 0.090 0.024
Work MA frequency (days/week) 0.78 1.7 0.69 1.6 164745 0.383 -0.020
Work MA time (min/day) 16.69 51.1 1529 433 165777 0.539 -0.014
Walk or bicycle frequency (days/week) 3.31 2.8 3.51 2.8 160714 0.177 0.044
Walk or bicycle time (min/day) 29.84 39.7 3263 438 161195 0.208 0.041
Recreational VA frequency (days/week) 1.78 1.8 2.09 19 151593 0.003 0.098
Recreational VA time (min/day) 42.98 54.6 4490 454 157537 0.054 0.063
Recreational MA frequency (days/week) 201 1.9 2.08 2.0 165331 0.606 0.017
Recreational MA time (min/day) 44.31 54.1 4124 452 164995 0.565 -0.019
Sitting time (min/day) 327.75 163.8 31342 161.4 159591 0.115 -0.051
Total minutes of PA per day 138.47 1201 140.33 117.3 165774 0.670 0.014
Total minutes PA per week 518.31 557.5 538.38 549.1 159512 0.128 0.051
Work VA METS 15416 1012.8 185.21 858.2 164148 0.089 0.024
Work MA METS 29442 1123.6 253.46 828.8 165492 0.493 -0.016
Walk or bicycle METS 644.42 9432  720.60 1064.3 160984 0.196 0.042
Recreational VA METS 1086.8 1676.5 1143.2 1379.8 154712 0.015 0.080
Recreational MA METS 513.90 731.3 51524 747.3 167829 0.946 -0.002
Total PA METS per week 2693.7 2983.3 2817.7 28455 157696 0.066 0.062
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Table 12. Comparison of quantitative variables by educational level.

Total work activity METS 44858 1735.8 438.67 1410.9 166894 0.744 -0.007
Total recreational activity METS 22452 23517 2379.0 2201.6 155073 0.021 0.078
Total happiness score 3.50 0.8 3.63 0.8 151823 0.004 0.097
Engagement 3.51 0.8 3.65 0.8 152641 0.006 0.092
Work satisfaction 3.41 0.9 3.56 0.9 151197 0.003 0.101
Affective commitment 3.59 1.0 3.67 1.1 158175 0.077 0.059
Well-being level 58.70 19.3 5968 18.5 165728 0.663 0.014
Productivity

Presenteeism (days lost) 1.64 4.3 1.73 4.3 165604 0.553 0.015
Costs of lost productivity due to short-term 85.68 312.0 101.89 3586 164026 0.308 0024
presenteeism ’ ) ) ) ) )
Lost productivity 18.46 34.0 18.03 323 166901 0.765 0.007
Absenteeism. Absence from paid work 112.29  794.1 53.81 339.5 168118 0.971 -0.001
Absenteeism (days lost) 0.09 0.3 0.08 0.3 166346 0.490 -0.011
Costs of lost productivity due to short- 37 56 4713 4.77 66.0 166442 0.089 -0.010
term absenteeism ’ ) ) ) ) )
Total lost productivity cost 23552 9755 160.47 528.1 168002 0.962 -0.001

Note: Effect size: rank biserial correlation; 0.10: low effect, 0.30: medium effect, 0.50: large effect

4.2.5. Civil status
The comparison of quantitative variables by civil status (Table 13) reveals minimal but noteworthy

differences in PA, psychological wellbeing, and productivity indicators between individuals who are
single and those who are married or cohabiting. Although most differences show low statistical
significance and small effect sizes, certain trends are evident. In terms of recreational PA, single
individuals exhibit a slightly higher frequency and duration of vigorous activity compared to those in a
relationship. Specifically, singles report significantly longer recreational vigorous activity time per day
(p =.041, r=-0.073) and higher recreational vigorous METs (p = .037, r = -0.075), along with greater
total recreational MET expenditure (p = .040, r =-0.075). While the overall differences are small, these
findings suggest a modest association between being single and greater engagement in vigorous

leisure activities.

Psychological indicators also show significant differences, particularly in happiness (p = .032,
r =0.079), affective commitment (p =.006, r = 0.100), and wellbeing level (p =.044, r = 0.074). Married
or cohabiting individuals reported higher levels in all three measures, indicating that relationship status
may have a modest positive impact on emotional attachment to work and overall psychological
wellbeing. Although work satisfaction approached significance (p = .096, r = 0.061), and engagement
did not differ significantly, the trend suggests a slightly more favourable psychosocial profile for

partnered individuals.

Regarding productivity, no significant differences were found between groups in terms of

presenteeism, absenteeism, or associated productivity losses. All productivity metrics, including total
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lost productivity cost, showed minimal variation and negligible effect sizes, indicating that civil status

is not a relevant factor in work productivity outcomes in this sample.

Table 13. Comparison of quantitative variables by civil status.

Variables Single Married/Cohabited Statistic  p Effect
M SD M SD Size
Physical activity
Work VA frequency (days/week) 0,26 1,0 0,24 1,0 139216 0.256 -0.017
Work VA time (min/day) 6,24 32,6 5,23 28,2 139153 0.236 -0.018
Work MA frequency (days/week) 0,64 1,6 0,77 1,7 136732 0.169 0.035
Work MA time (min/day) 1421 45,0 16,66 47,9 136684 0.163 0.035
2’;’:;"32;:;%“6 frequency 362 27 333 28 134488 0.154 -0.051
Walk or bicycle time (min/day) 33,18 48,7 30,58 38,8 138420 0.516 -0.023
(F;Zi/"se/jvtgoe”ka)' VA frequency 210 1.9 1,88 1,8 133872 0.121 -0.055
Recreational VA time (min/day) 48,46 50,9 4213 49,3 131368 0.041 -0.073
Zzzgjvt;"e”k‘;' MA frequency 209 20 2,03 19 141242 0921 -0.003
Recreational MA time (min/day) 44,42 51,5 41,89 486 139856 0.712 -0.013
Sitting time (min/day) 322,75 1650 318,82 161,7 139405 0.641 -0.016
Total minutes of PA per day 146,51 1246 136,49 115,7 136198 0.290 -0.039
Total minutes PA per week 155,16 7245 177,67  1007,7 133266 0.106 -0.059
Work VA METS 253,95 9447 280,02 988,0 139224 0.249 -0.017
Work MA METS 722,19 11444 670,13 948,8 136611 0.157 0.036
Walk or bicycle METS 1283,80 1662,1 1046,71 14548 137715 0.431 -0.028
Recreational VA METS 548,30 737,7 500,32 740,5 131085 0.037 -0.075
Recreational MA METS 2963,40 3048,0 2674,86 28454 138403 0.516 -0.023
Total PA METS per week 409,11 14340 457,70  1621,7 132649 0.083 -0.064
Total work activity METS 2554,29 25454 221716  2138,7 137327 0.232 0.031
Total recreational activity METS 560,98 577,9 51567 541,6 130979 0.040 -0.075
Total happiness score 3,49 0,8 3,60 0,8 130535 0.032 0.079
Engagement 3,54 0,9 3,60 0,8 137320 0.395 0.031
Work satisfaction 3,43 0,8 3,51 0,9 133083 0.096 0.061
Affective commitment 3,49 1,1 3,70 1,0 127558 0.006 0.100
Well-being level 57,61 185 59,91 19,1 131225 0.044 0.074
Productivity
Presenteeism (days lost) 1,71 4.1 1,68 4.4 140436 0.744 -0.0092

Costs of lost productivity due to short- 11043 4135 87.66 300,2 140193 0.680 . 01.098

term presenteeism

Lost productivity 18,56 33,2 18,09 33,1 140805 0.814 -0.0066
ngf”tee'sm' Absence from paid 6369 4261 87.84 6518 140757 0.672 0.00700
Absenteeism (days lost) 4,77 68,8 26,20 383,0 139965 0.472 0.01259
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Table 13. Comparison of quantitative variables by civil status.

Costs of lost productivity due to short- 0,07 0.3 0.08 03 140659 0.253 0.00770
term absenteeism

Total lost productivity cost 178,89 617,8 201,70 822,6 140759 0.806 0.00699
Note: Effect size: rank biserial correlation; 0.10: low effect, 0.30: medium effect, 0.50: large effect

4.2.6. Having children
The comparison of quantitative variables by parental status (Table 14) reveals statistically significant

differences across multiple domains of PA, psychological wellbeing, and productivity, with small-to-

moderate effect sizes indicating meaningful patterns in the data.

Individuals without children consistently demonstrate higher levels of PA, especially in the
recreational domain. Those without children report significantly greater frequency and duration of
recreational vigorous activity (p < .001, r = -0.166 and -0.117, respectively) and recreational MET
expenditure (p < .001, r = -0.153), along with higher total recreational activity METs (p < .001, r = -
0.134). These participants also sit longer on average (p = .021, r = -0.078), accumulate more total
minutes of PA per day and per week (both p =.006, r = -0.096 to -0.098), and reach higher overall
total PA METs per week (p < .001, r = -0.121). These results suggest that not having children may
afford individuals more time and energy for engaging in structured or leisure PA, particularly of

vigorous intensity.

In contrast, individuals with children report better psychological wellbeing across all measured
indicators. Significant differences are observed in happiness (p < .001, r = 0.212), engagement (p <
.001, r = 0.123), work satisfaction (p < .001, r = 0.163), affective commitment (p < .001, r = 0.230),
and overall wellbeing level (p = .001, r = 0.113). These moderate effect sizes highlight a potential
emotional benefit associated with having children, possibly due to increased life meaning, stability, or

support, which may buffer work-related stress or enhance affective ties to work.

Regarding productivity outcomes, individuals without children show slightly higher
presenteeism (days lost, p = .002, r = -0.082), greater productivity loss (p = .002, r = -0.082), and
higher short-term presenteeism costs (p = .003, r = -0.076), suggesting a modestly greater impact of
reduced performance while at work. However, no significant differences are found in absenteeism
indicators or short-term absenteeism costs, except for total lost productivity cost, which is higher for

individuals without children (p = .037, r = -0.057), albeit with a small effect size.
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Table 14. Comparison of quantitative variables by having children.
Variables No Yes Statistic p Effect
M SD M SD Size

Physical activity
Work VA frequency (days/week) 0,24 1,0 0,25 1,0 153774 0.733 -0.005
Work VA time (min/day) 6,05 31,7 5,25 28,3 153006 0.494 -0.010
Work MA frequency (days/week) 0,68 1,6 0,76 1,7 152869 0.655 0.011
Work MA time (min/day) 16,29 47,3 1574 46,9 153658 0.810 0.005
Walk or bicycle frequency (days/week) 3,58 2,8 3,33 2,8 147170 0.164 -0.047
Walk or bicycle time (min/day) 32,87 44,1 3053 40,8 150582 0.456 -0.025
Recreational VA frequency (days/week) 2,30 1,9 1,75 1,8 128902 <.001 -0.166
Recreational VA time (min/day) 4899 50,7 41,31 492 136427 <.001 -0.117
Recreational MA frequency (days/week) 2,11 2,0 2,01 1,9 150248 0.419 -0.027
Recreational MA time (min/day) 46,00 50,7 40,82 48,7 143999 0.049 -0.068
Sitting time (min/day) 334,57 159,4 312,07 163,9 142484 0.021 -0.078
Total minutes of PA per day 150,20 122,5 133,65 1159 139581 0.006 -0.096
Total minutes PA per week 585,80 602,7 498,38 521,6 139410 0.006 -0.098
Work VA METS 169,27 831,8 171,88 982,8 153078 0.514 -0.009
Work MA METS 272,59 9212 272,07 1003,6 153253 0.729 0.008
Walk or bicycle METS 732,15 1133,5 660,37 937,3 149742 0.367 -0.031
Recreational VA METS 1367,90 1739,8 981,17 1372,7 130864 <.001 -0.153
Recreational MA METS 569,90 7694 484,56 721,7 145453 0.090 -0.058
Total PA METS per week 3111,80 3214,0 2570,05 2712,0 135822 <.001 -0.121
Total work activity METS 441,85 1526,5 443,95 1590,5 152934 0.672 0.010
Total recreational activity METS 2669,95 2596,3 2126,10 2050,5 133775 <.001 -0.134
Total happiness score 3,37 0,8 3,67 0,8 121846 <.001 0.21171
Engagement 3,45 0,9 3,66 0,8 135529 <.001 0.123
Work satisfaction 3,32 0,8 3,58 0,9 129251 <.001 0.163
Affective commitment 3,35 11 3,79 1,0 118994 <.001 0.230
Well-being level 57,00 188 6044 188 136970 0.001 0.113
Productivity
Presenteeism (days lost) 1,93 4,5 1,56 42 141836 0.002 -0.082
Costs of lost productivity due to short-term 413 35 3748 8392 3159 142730 0.003 -0.076
presenteeism ’ ’ ’ ’
Lost productivity 21,61 346 1639 322 141882 0.002 -0.082
Absenteeism. Absence from paid work 104,80 782,7 67,50 459,0 153643 0.705 -0.006
Absenteeism (days lost) 0,08 0,3 0,08 0,3 154301 0.917 0.001

Costsoflpstproductivityduetoshort-term 248 356 2924 4005 153068 0.132 0.009
absenteeism

Total lost productivity cost 221,10 880,7 180,66 697,8 145745 0.037 -0.057

Note: Effect size: rank biserial correlation; 0.10: low effect, 0.30: medium effect, 0.50: large effect
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4.2.7. Physical activity level
The comparison of quantitative variables by PA level, categorized by a cutoff of 1200 METs

per week, reveals highly significant differences across virtually all domains analyzed, with large effect
sizes in key areas such as PA behavior, energy expenditure, psychological well-being, and moderate

impacts on productivity.

Participants who accumulate more than 1200 METs per week demonstrate substantially
higher PA engagement across all modalities. The differences in frequency and duration are striking.
For example, vigorous recreational activity shows the largest effect sizes in both frequency (r = 0.646)
and time (r = 0.658), as well as corresponding recreational VA METs (r = 0.698). Similarly, moderate
recreational activity (both frequency and time) also reflects very strong effects (r > 0.4), and walking
or bicycling time exhibits the highest magnitude (r = 0.454). Even in domains typically less modifiable,
such as work activity, those with higher PA levels report significantly greater moderate and vigorous
work-related PA (e.g., r = 0.216-0.219), illustrating a pattern of globally higher movement levels in

more active individuals.

These patterns are further supported by very large differences in energy expenditure,
especially in total PA METs per week, where the effect size reaches the maximum scale (r = 1.00),
indicating complete separation between the groups by design. Substantial differences are also seen
in total recreational activity METs (r = 0.951), walking/bicycling METs (r = 0.477), and total work
activity METs (r = 0.229).

Beyond behavior and energy output, higher PA levels are also linked to better psychological
well-being. Participants above the 1200 MET threshold report significantly higher happiness (r =
0.102), engagement (r = 0.151), work satisfaction (r = 0.071), and well-being level (r = 0.212), all
reaching small to moderate effect sizes. While affective commitment was not significantly different,

the trend was still favorable.

From a productivity standpoint, those with higher PA levels tend to report lower presenteeism
(non-significant but directionally consistent, r = -0.043), lower productivity costs due to presenteeism
and total productivity cost. Notably, the only statistically significant difference in productivity costs is
in short-term absenteeism costs, which are lower among the more active group (p = .019). Overall,
although productivity differences are less marked than in psychological or behavioral domains, they

suggest potential economic benefits associated with higher PA.
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Table 15. Comparison of quantitative variables by physical activity level.
Variable <1200 METS >1200 METS o oo 0 Effect
M SD M SD Size

Physical activity
Work VA frequency (days/week) 0.01 0.1 0.36 1.2 132685 <.001  0.090
Work VA time (min/day) 0.01 0.1 8.03 35,0 133228 <.001 0.086
Work MA frequency (days/week) 0.12 0.6 1.02 1.9 114279 <.001 0.216
Work MA time (min/day) 1.81 10.2 22.38 552 114133 <.001 0.217
Walk or bicycle frequency 204 24 405 2.8 86883 <001 0.4041
(days/week)
Walk or bicycle time (min/day) 12.78 17.3 39.84  46.9 79521  <.001 0.454

Recreational VA frequency 054 10 259 18 51569 <001 0.646
(days/week) ’ ' ' ' ' '

Recreational VA time (min/day) 10.18 20.1 59.47 51.7 49743  <.001 0.658
Recreational MA frequency 106 14 250 20 83322 <001 0428

(days/week)

Recreational MA time (min/day) 18.07 252 53.87 53.7 74649 <001 0.488
Sitting time (min/day) 363.88 153.5 299.95 162.8 113478 <.001 -0.221
Total minutes of PA per day 4289 338 183.60 117.2 11834 <.001 0.918
Total minutes PA per week 116.56 87.8 717.67 573.1 4228 <001 0.971
Work VA METS 0.88 16.8 248.66 11165 133228 <.001 0.086
Work MA METS 1479 895 389.86 1156.5 113855 <.001 0.219
Walk or bicycle METS 216.22 300.6 900.10 1140.7 76208 <.001 0.477
Recreational VA METS 146.96 294.9 15%0'7 1646.8 43931 <001  0.698
Recreational MA METS 161.32 245.0 676.02 808.7 70121 <001 0.519
Total work activity METS 15.67 909 638.52 1859.0 112352 <.001 0.229
Total reacreational activity METS 524 49 396.9 31?;6.8 2303.6 7136 <001 0951
Total happiness score 3.48 0.8 3.61 0.8 130915 0.005 0.102
Engagement 3.44 0.8 3.65 0.8 123768 <.001  0.151
Work satisfaction 3.42 0.9 3.52 0.9 135357  0.048  0.071
Affective commitment 3.58 1.1 3.66 1.1 139200 0.210  0.045
Well-being level 5420 20.0 6152 179 114821 <001 0.212
Productivity

Presenteeism (days lost) 1.94 4.3 1.57 4.2 139506  0.122  -0.043

Costs of lost productivity due to

. 119.34 4149 83.08 2958 140622 0.174 -0.035
short-term presenteeism
Lost productivity 19.80 34.0 17.51 327 140283 0.174 -0.037
Vszflf”tee'sm' Absence frompaid o4 1o 3455 9397 6777 142918 0222  0.019
Absenteeism (days lost) 0.45 2.5 0.44 2.7 145628 0.940  0.001
Costs of lost productivity due to 5 55 5573 663 999 143537 0019 -0.015
short-term absenteeism ’ ) ) ) ) )
Total lost productivity cost 24948 7712 183.68 7654 139387 0.117 -0.044

Note: Effect size: rank biserial correlation; 0.10: low effect, 0.30: medium effect, 0.50: large effect
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Table 16 presents the comparison of qualitative variables according to PA levels,
distinguishing between individuals who accumulate less than 1200 METs per week and those who
exceed this threshold. Overall, the findings indicate statistically significant associations between PA
level and various indicators of behaviour, well-being, and mental health, with effect sizes ranging from

small to large, depending on the variable.

There is a strong association between overall PA level and meeting the specific thresholds of
work-related and recreational PA. All participants in the low activity group fall below 1200 METSs in
both domains, whereas within the more active group, 13% exceed 1200 METs solely through work
activity, and 94.4% through recreational activity. These associations show large and moderate effect
sizes (Cramer's V = 0.467 and 0.197, respectively), highlighting the central role of recreational activity

in distinguishing between levels of PA adherence.

In terms of subjective well-being, higher levels of PA are associated with a greater proportion
of individuals reporting high happiness, although this difference does not reach statistical significance
(p = 0.064), it suggests a positive trend. Similarly, higher levels of engagement, job satisfaction, and
affective commitment are observed among the more physically active, although only affective
commitment shows a statistically significant difference (p = 0.045; V = 0.058), albeit with a small effect

size.

The most substantial difference is observed in relation to psychological well-being (WHO-5).
The risk of depression is markedly higher among those with lower levels of PA (41.1%) compared to
their more active counterparts (24.2%), a statistically significant difference (p = 0.006) with a small-
to-moderate effect size (V = 0.080). This finding reinforces the protective role of PA against

psychological distress.

Table 16. Comparison of qualitative variables by physical activity level.

<1200 METs > 1200 METs
Variable X2 df p Ef_fect
N % N % size
Less than 1200 METs 365 100.0 695 87.0
Work PA MET More than 1200 METs ] ] 104 13.0 2540 1 <0.001 0.467
Recreational PA  L€ss than 1200 METs 365 100.0 45 56

45.0 1 <0.001 0.197

MET More than 1200 METs - - 754 94.4
. Low happiness 105 28.8 189 237

SHAW . . 343 1 0064 0.054
Happiness High happiness 260 71.2 610 76.3
. Low engagement 136 37.3 222 278

SHAW , 274 1 0098 0.048
Engagement High engagement 229 62.7 577 72.2

SHAW - Work Low work satisfaction 138 37.8 250 313

satisfaction High work satisfacton 227  §2.2 549  68.7 174 1 0187 0.038
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Table 16. Comparison of qualitative variables by physical activity level.

Low affective

SHAW - Affective commitment 127 348 250 313 4.01 1 0045 0.058
commitment High affective 238 65.2 549 68.7 ' ' '
commitment ’ )
WHO-5 wellbeing DePression (risk) 150 411 193 242 255 1 0006 0.080
level Wellbeing 215 589 606 758 ' '

Note: Effect size: Cramer’s V; 0.10: low effect, 0.30: medium effect, 0.50: large effect

4.3. Regression analysis

Table 17 presents the associations between PA levels and the outcomes of productivity, happiness,

and well-being. Individuals engaging in less than 600 MET-minutes per week showed significant

associations with several adverse outcomes. Specifically, lower PA was associated with a higher

likelihood of reporting days in the past four weeks in which they were able to do less unpaid work due

to physical or psychological problems, as well as with low engagement, low happiness, and increased

risk of depression.

For participants engaging in less than 1200 MET-minutes per week, significant associations

were observed with low affective commitment and increased risk of depression. These findings

suggest that lower levels of PA are linked to reduced well-being and work-related outcomes, with

some effects observable even at moderate activity thresholds.

Table 17. Association between low levels of physical activity (exposure) and outcomes, estimated by

multivariable logistic regression.

Outcomes <600 MET- <1200 MET-
min/week min/week
Absent from your work in the past 4 weeks because you were il 0.64%2.0(:5)61;:98- 1'2%2_7(29?26'
Absent from your work because of being ill for longer than the entire  0.729 (0.134- 0.000 (0.000-
period of 4 weeks 3.955) 0.000)
Days over the past 4 weeks when you worked but suffered from  0.961 (0.703- 1.062 (0.628-
physical or psychological problems during your work 1.314) 1.795)
Days over the past 4 weeks on which you were able to do less unpaid 1.711 (1.107- 2.120 (0.896-
work because of your physical or psychological problems 2.645)* 5.017)
Low engagement 1.795 (1.301- 1.297 (0.775-
2.475)* 2.171)
Low job satisfaction 12440922 1193 (0728
Low affective commitment 1.250 (0.917- 1.839 (1.056-
1.704) 3.203)*
Low happiness 1.503 (1.070- 1.669 (0.924-
2.111)* 3.013)
Depression risk 1.502 (1.096- 1.815 (1.037-
2.058)* 3.177)*

Note: Results presented as Odds Ratio (95% Confidence Interval). * P < 0.05.

Models adjusted for age, gender, educational level, civil status, parental status, type of organization, company size,

employment status, type of contract, occupation status, and country of residence.
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5. CONCLUSIONS

The main conclusions of this quantitative study are the following:

1)

2)

3)

4)

The data reveal clear distinctions between contexts of PA. Recreational and active transport-
related activities were markedly more common than those occurring in the occupational
domain. Vigorous activity, whether recreational or work-related, was less prevalent and less
frequent than moderate activity. The relatively low engagement in occupational PA, particularly
vigorous forms, suggests that for this sample, non-work domains are the primary avenues for
meeting PA guidelines. These findings may be interpreted within the context of predominantly
sedentary or cognitively demanding job roles, as suggested by the sample’s high educational
and employment profiles.

The most notable gender differences emerged in recreational and occupational PA, where
women consistently reported higher engagement and energy expenditure. These behavioural
differences translated into modest but significant differences in overall PA volume and METSs,
and were accompanied by slightly better wellbeing scores and lower productivity loss among
women. While the statistical significance of these findings is robust, the effect sizes suggest
that, in most cases, gender differences are relatively modest in magnitude. Nevertheless, they
may warrant consideration in the design of workplace health promotion strategies, especially
in tailoring PA and wellbeing interventions by gender.

While the differences between men and women in psychological outcomes were largely
negligible, gender-related differences in PA engagement were consistent and statistically
significant, particularly in recreational and total activity. Women were more likely to meet
recommended MET thresholds and reported slightly better mental wellbeing, although all
effect sizes remained within the low range, suggesting the importance of nuanced
interpretation rather than categorical conclusions.

The most meaningful age-related differences were observed in recreational PA, organisational
commitment, and happiness, with older participants generally reporting higher wellbeing and
workplace satisfaction, despite lower engagement in vigorous activity. The effect sizes
remained small, indicating that while age influences several behavioural and psychological
outcomes, the practical differences between age groups are modest. These findings suggest
that age-sensitive health promotion and workplace engagement strategies may be beneficial,
especially when targeting middle-aged groups who appear to report lower activity and affective
commitment levels.

The most notable age-related differences emerged in PA engagement, particularly

recreational activity, and organisational commitment, both of which demonstrated statistically
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significant and approaching-moderate effect sizes. Younger adults (particularly those aged
26-30) were more likely to meet PA guidelines, while older participants (41+) reported higher
affective commitment and satisfaction in the workplace. These patterns support a
developmental trajectory wherein younger workers prioritise active lifestyles and exploration,
while older workers demonstrate stronger organisational bonds and psychological investment.
Interventions may therefore benefit from being tailored to different life stages, focusing on
engagement and purpose for younger employees, and health maintenance for older ones.
Participants from Eastern Europe consistently reported higher occupational and active
transport PA, lower sitting time, greater psychological wellbeing, and lower productivity losses.
Despite these advantages, they reported less recreational activity than their Northern
counterparts. Western and Central European participants, in contrast, showed higher
sedentary behaviour, lower wellbeing, and greater productivity losses, particularly due to
presenteeism and absenteeism.

While all effect sizes remained within the small range, several variables approached or
exceeded small effect, indicating notable practical differences. These findings underscore the
importance of contextualising workplace and health interventions regionally, taking into
account cultural, occupational, and infrastructural factors that influence wellbeing, activity, and
productivity.

The results indicate that regional context plays a substantial role in shaping both PA patterns
and psychosocial outcomes in the workplace. Eastern Europe consistently emerged as the
region with the highest levels of work-based PA, greater psychological wellbeing, and stronger
organisational engagement. In contrast, Central/Western Europe showed the least favourable
psychosocial indicators, despite moderate PA levels. The most notable effect sizes were found
for work-related MET levels, affective commitment, and happiness, highlighting meaningful
differences with practical implications for occupational health policies and organisational
strategies across European regions.

While the observed differences are modest, the data suggest that postgraduate education is
associated with higher levels of recreational PA and improved subjective wellbeing, including
greater happiness, engagement, and satisfaction at work. These findings may reflect broader
patterns of social and occupational advantage associated with higher education, highlighting
the role of educational attainment in shaping both health behaviours and workplace
experiences.

The results by civil status show that being single is modestly associated with higher levels of
vigorous recreational PA, whereas being married or cohabiting is associated with higher

happiness, affective commitment, and psychological wellbeing. Despite small effect sizes,
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these differences contribute to a nuanced understanding of how relationship status may
influence lifestyle behaviours and workplace experiences.

The presence of children appears to be associated with greater psychological wellbeing and
stronger work-related attitudes, while the absence of children is associated with higher PA,
particularly in vigorous recreational forms. Although productivity losses are slightly higher
among individuals without children, the differences are modest. These findings reflect the
complex trade-offs between time availability, lifestyle priorities, and psychosocial factors that
differ between individuals with and without children.

Accumulating more than 1200 METs per week is strongly and positively associated with
greater frequency and intensity of PA, enhanced energy expenditure, improved psychological
outcomes, and a potential reduction in productivity-related costs. The large effect sizes across
key PA and well-being measures emphasize the public health relevance of promoting PA to

reach or exceed this threshold.

10) The results demonstrate that meeting the recommended levels of PA is not only associated

with higher engagement in recreational and occupational domains, but also with better
emotional well-being, mental health, and work-related experiences, supporting its promotion

as a key strategy in public health and occupational wellness programmes.
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6. IMPLICATIONS

The findings of this study underscore the significant role of PA in shaping both psychological well-
being and work-related outcomes among employees across Europe. Multivariable logistic regression
analyses revealed that individuals engaging in low levels of PA, specifically those below 600 MET-
minutes per week, were more likely to experience adverse outcomes such as increased risk of
depression, lower engagement, and reduced happiness at work. These associations remained
statistically significant even after controlling for key sociodemographic and occupational variables,

reinforcing the independent and protective effect of PA on mental health in occupational settings.

Moreover, even when the threshold was raised to 1200 MET-minutes per week, participants
with lower PA levels continued to show heightened risks for depression and reported lower affective
commitment towards their organisations. These results suggest that the benefits of PA extend beyond
mental well-being, influencing employees' emotional attachment to their workplace and potentially

affecting retention and motivation.

The comparative analysis further highlights the tangible impact of PA on productivity
outcomes. Workers with higher levels of PA reported fewer days affected by physical or psychological
problems, less time lost in unpaid labour due to health-related limitations, and reduced levels of
presenteeism. In contrast, physically inactive individuals not only reported lower physical performance
but also incurred higher productivity costs, albeit not always reaching statistical significance.
Importantly, the most pronounced differences emerged in measures of total daily and weekly activity,

with very large effect sizes, confirming the behavioural gap between active and inactive workers.

Taken together, these findings support the notion that PA serves as a critical determinant of
both individual well-being and organisational productivity. Interventions aimed at promoting PA in the
workplace may offer a dual advantage: improving employees' mental health and enhancing their
functional capacity and performance. Future policies and programmes at the organisational or
national level should therefore consider PA as a strategic component for sustainable workforce

development and employee health promotion.
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