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Abstract
Purpose  Stress is a condition that can manifest itself as a distortion of the normal functioning of the body and mind. A fair 
amount can be positive for the achievement of work objectives, but when it is excessive, it can have repercussions in the 
workplace, worsening the quality of the work itself. Considering the well-known benefits of physical activity (PA), it can 
improve and prevent this and other negative conditions to which a worker is subjected. Therefore, this narrative review aims 
to investigate the current situation on workplace stress and the effects of PA on workers’ health in both sedentary and non-
sedentary jobs to raise awareness that PA can improve workers’ quality of life.
Methods  To retrieve eligible articles on workplace stress and the effects of PA, a manual search was conducted on the fol-
lowing databases: PubMed, Google Scholar, and Web of Science. Articles published up to March 31, 2023 were included, 
with no limitation related to the start of the research period.
Results  PA appears to provide numerous benefits to workers in the workplace, from physical to mental improvements.
Conclusions  PA is of considerable importance in improving the quality of life of workers, reducing stress, and improving 
productivity.

Keywords  Physical activity · Exercise · Public health · Lifestyle · Occupational jobs

Introduction

Stress is a condition that can manifest itself as a distortion 
of the normal functioning of the body and mind. It can be 
caused by several factors, such as work and lifestyle. In mod-
erate amounts, stress can be beneficial as it helps achieve 
personal and professional goals [1]. However, an excessive 
amount of stress can have negative effects on a worker's 
physical and mental well-being.

There are different methods for measuring stress, such as 
questionnaires for psychologic characteristics. Furthermore, 
physical measurements can involve the evaluation of physi-
cal parameters such as blood pressure. While, physiological 
measures can include the measurement of hormone levels 
[2]. There are several strategies to relieve stress, such as 
listening to music, engaging in various hobbies, and most 
importantly, practicing physical activity (PA).

Workplace stress is a global problem, and scientific litera-
ture is increasingly trying to understand it. Due to changes 
in the workplace, there has been an increase in work-related 
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issues and the definition of work-related stress is being referred 
to today as the 'disease of the century' [1]. The term “stress” 
is used to describe a sense of frustration, anxiety or nervous-
ness that distorts normal mental and physical functioning, with 
negative consequences for the individual and for those who 
disturb him. In the past, the literature has attempted to define 
stress as “any condition that disturbs normal functioning” [3] 
or as “a non-specific response of the body to any demand” 
[4]. Recently, the National Association of Mental Health dif-
ferentiated stress from pressure, which was often associated 
with it, by defining pressure as a subjective feeling of tension 
or arousal triggered by a specific potentially stressful situation, 
in particular when the pressure is high, stress arises [1]. Seden-
tary behaviors increase the risk of developing cardiovascular 
disease, highlighting the importance of an active and healthier 
lifestyle as outlined by new guidelines [5]. Public health bod-
ies, such as the World Health Organization (WHO), emphasize 
the promotion of PA in workplaces as a crucial intervention 
to improve the health and well-being of the working popula-
tion [6]. However, it is important to recognize that workplace 
health does not solely depend on PA. Work-related stress, 
often exacerbated by sedentary behavior and high demands, 
can lead to burnout a condition resulting from chronic emo-
tional and interpersonal stress. This highlights the need for a 
more holistic approach to workplace health, addressing both 
physical and mental stressors. One of the factors to which 
work-related stress leads is the burnout, a response to chronic 
emotional and interpersonal stressors at work. It is described 
by the three dimensions of burnout, cynicism, and ineffective-
ness at work. As an occupational stress syndrome, burnout is 
individual stress within the broader organizational context of 
work. Work burnout is one of the stressors to which a worker is 
often subjected. However, it is a long-term process that devel-
ops following prolonged exposure to chronic, acute, and/or 
excessive workplace stressors [7]. Work burnout develops 
gradually and results from a depletion of intrinsic energy over 
time [8]. It is characterized by physical, cognitive, emotional, 
and interpersonal exhaustion [9, 10]. This leads to a decline in 
the quality and quantity of work and both physical and men-
tal health which can be dangerous not only for the individual 
worker but also for the productivity of the work itself. Moreo-
ver, burnout could also cause changes in the endocrine and/or 
immunologic system [11]. There are many other conditions to 
which a worker is subjected not to the best of his conditions. 
It is important to address the issue of obesity, as workplace 
sedentary behavior is a significant risk factor for weight gain 
and associated health complications. Lack of PA can contrib-
ute to metabolic disorders, emphasizing the need for strategies 
that encourage movement among workers. There is growing 
evidence that obesity and being overweight may be related, 
in part, to poor working conditions. In particular, the risk of 
obesity may increase in high-demand, poorly supervised work 
environments and for those who work long hours. In addition, 

obesity can affect the risk of vibration-induced injuries and 
some occupational musculoskeletal disorders [12]. Indeed, 
adults spend a quarter of their lives at work, and the pressures 
and demands of work can influence their eating habits, leading 
to overweight and obesity [13–17]. Obesity can affect both job 
opportunities and performance, as well as alter the relationship 
between workplace exposure and health outcomes.

The effect of PA on occupational stress in the workplace 
can induce changes in physical and biologic factors, such 
as body temperature increase, adrenaline-positive increase, 
and sleep quality improvement [18]. In addition, there are 
changes in psychologic factors such as improved mood, 
physical perception, and body image [19]. Several studies 
suggest that involvement in PA predicts lower levels of future 
work burnout and depression [20–22]. PA has been shown to 
improve this negative condition and prevent various prob-
lems, such as obesity, endocrine disorders, and increased 
stress. PA seems to decrease these stressors to which the 
worker is subjected, in particular by leading him to improve-
ments both at a physical level, such as postural improve-
ments and reduction of back pain [23, 24], and improve-
ments in mental health [25, 26]. In general, we can state 
that PA seems to play a crucial role in improving the quality 
of life of workers [27]. Workplace PA and leisure-time PA 
have distinct effects on stress management and employees’ 
psychologic well-being. Park & Jang (2019) conducted a 
systematic review showing that workplace exercise interven-
tions are linked to reduced occupational stress and improved 
quality of life among employees [28]. Similarly, Chu et al. 
(2014) analyzed the effects of leisure-time PA, demonstrat-
ing that structured exercise programs and yoga significantly 
reduce anxiety and depression symptoms. These findings 
highlight the importance of promoting both workplace PA 
and leisure-time PA to maximize their benefits for mental 
health and overall well-being. Future interventions should 
consider tailored approaches to integrate movement into 
work routines while also encouraging employees to remain 
physically active outside of work hours [29].

This narrative review aims to investigate the current situ-
ation related to physical and mental stress to which workers 
are subjected in the workplace and to evaluate the effects of 
PA on workers' health in both sedentary and non-sedentary 
jobs in order to raise awareness that PA can improve quality 
of life of workers, reducing the negative factors that often 
compromise workers' health.

Methods

To retrieve eligible articles, a manual search was conducted 
on the following databases: PubMed, Google Scholar, and 
Web of Science. Articles published up to March 31, 2023 
were included, with no limitation on the start of the search 
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period. To identify suitable items, the following search 
strategy was adopted: (workers) AND (office worker) OR 
(teacher) OR (healthcare workers) OR (sedentary jobs) OR 
(non-sedentary jobs), ((health) OR (outdoor office work) 
OR (workplace) OR (office workers)) AND ((professional 
jobs) OR (stress) OR (behaviour) OR (public health) OR 
(exercise) OR (PA)). This search was extended using the 
bibliography within the selected texts. Articles published 
in English were taken into consideration. To summarize the 
findings of this review, we have divided the review into sub-
sections, the first assessing the causes and measurements of 
stress in the workplace, the second introducing the topic of 
effects of PA in the workplace and the next two subsections 
clarifying aspects of different working conditions (effects of 
the PA on sedentary jobs, effects of the PA on non-sedentary 
jobs, effects of the PA on the endocrine system in the work-
place). Two authors (CR and VG) conducted the literature 
search and finally resolved disagreements about including 
the article in discussions with a third researcher (AB). To 
identify duplicate studies, selected manuscripts from each 
database were loaded into EndNote software (EndNote ver-
sion X8.1; Thompson Reuters, New York, USA). We have 
chosen to conduct a narrative review as it is an effective 
method of providing an overview of current knowledge in 
the literature on a given topic. Unlike systematic reviews or 
meta-analyses, which locate and analyze existing studies, a 
narrative review generally describes research findings on a 
topic in a more explanatory way. This allows to explain how 
a certain topic evolves and is studied over time, to discuss 
the trends emerging from research and to identify the main 
knowledge present in the existing literature [30].

Results

Causes and measurements of stress in the workplace

The causes of stress can be divided into two categories based 
on their origin: internal causes and external causes (Fig. 1).

Internal causes refer to an individual’s mindset and way 
of thinking. These causes originate from within the individ-
ual and can lead to stress. They are based on personal per-
ception and often there is no real threat in the surrounding 
environment. A person may perceive a person or situation 
as threatening and feel stressed. Internal and external causes 
include several factors within an organization that affect an 
individual’s performance. The study by Panigrahi et al. 2016 
defines some causes [1], for example:

•	 Job insecurity: Fear of losing a job can cause chronic 
stress and affect the quality of work performed by an 
employee.

•	 Working hours: Irregular or excessively long working 
hours can cause physiological problems and stress for 
employees.

•	 Control over work: The degree of control an employee 
has over their work can affect the level of interest and 
stress. When an employee has little or no control over 
their job, they may feel less motivated and less stressed 
about trying to meet the expectations of superiors.

•	 Managerial style: The control exerted by managers 
affects employee stress. Managers with an autocratic 
control style provide very little freedom to employees in 
decision-making and planning. As a result, employees 
working under such managers experience high levels of 
stress due to minimal control over their work and highly 
restrictive measures.

•	 Overwork and underwork: Too much work to do in a 
short period or a lack of work and significant responsi-
bilities can both cause stress. Excessive or insufficient 
expectations can put a strain on an individual.

•	 Behavioral changes: Situations that require changes 
in behavior or work approach can be stressful for an 
employee, as they may require adopting new or unfamil-
iar behavioral patterns.

These are just some of the leading causes of work-related 
stress. Sources of stress can vary according to the indi-
vidual and the work context. It is important to recognize 

Fig. 1   Internal and external causes of work stress
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these factors and implement stress management strategies to 
maintain employee well-being and promote a healthy work 
environment [31].

There are many methods in the literature to measure 
stress, i.e., quantify the response of a worke’’s body to a 
stressful situation [2, 32] (Fig. 2). Some of these measure-
ments are:

•	 Psychologic measures: These measures measure stress 
based on psychologic observations, considering that each 
worker responds differently.

•	 Physiological measurements: When someone comes 
across a stress-inducing situation, the person’s hypotha-
lamic–pituitary–adrenal axis (HPA) which contains the 
hypothalamus, pituitary, and adrenal glands of the endo-
crine system is activated. Under stimulation, these glands 
produce their hormones, namely cortisol and catechola-
mines. Elevated levels of those hormones are found in the 
blood, urine and plasma of the person undergoing stress.

•	 Blood pressure: When a person is under stress, blood 
pressure is elevated from its normal range of 120/80 
mmHg.

•	 Vagal tone: vagal tone is a parasympathetic nervous sys-
tem response that leads to the prevention of heart rate 
reduction during sleep or rest. This means that during 
sleep the person's heart beats as hard as it does when 
awake.

•	 Salivary alpha-amylase: This enzyme in saliva is an 
important indicator of stress. Levels of this enzyme 
are elevated during exercise. And the link between cat-
echolamine level and salivary alpha-amylase is proven. 
This enzyme can also be used to measure the activity 
of the parasympathetic nervous system. The connection 
between vagal tone and salivary alpha-amylase is linked 
to the regulation of the autonomic nervous system. Vagal 
tone, which reflects the activity of the vagus nerve, is 
associated with the modulation of stress and physiologi-
cal responses. Salivary alpha-amylase, on the other hand, 

is a biomarker of sympathetic nervous system activation, 
often used to measure the stress response [33].

•	 Salivary cortisol: Salivary cortisol represents the amount 
of cortisol not bound to any receptor. This concentra-
tion can pass through the blood–brain barrier and impair 
higher-order cognitive functions such as learning, mem-
ory, and emotional processing.

Effects of physical activity on workplace

PA can be defined as “all body movements that increase 
energy consumption beyond resting levels” [34]. Specifi-
cally, PA aims to promote well-being and improve the health 
of those who engage in it. According to the WHO, health is 
defined as “a state of complete physical, mental, and social 
well-being and not merely the absence of disease or infir-
mity” [35].

PA can occur spontaneously, such as during leisure time, 
transport (e.g., walking), or work, or it can be organized. 
It can also be further subdivided based on its purpose. For 
instance, exercise should not be confused with physical 
training. The former is primarily aimed at improving health 
and physical capacity, whereas physical training is focused 
on increasing an individual’s maximum physical capacity 
and performance [34].

In the context of workers, we are primarily referring 
to physical exercise aimed at improving health and qual-
ity of life. However, PA can also be related to performance 
improvement, which can be applied back to the workplace, 
or/to prevention. Physical inactivity, to which workers are 
often subjected, is described as the absence of movement of 
the body, when energy consumption approaches resting lev-
els, and therefore where multiple negative effects on health 
ensue. People who do not meet the recommendations for 
PA are considered physically inactive. prolonged periods of 
sitting time, with low energy expenditure refers to “seden-
tary” behavior.

Fig. 2   Methods for measuring stress
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PA can be organized according to age, gender, level of 
ambition, referring to the motivation, intensity and commit-
ment a person devotes to their fitness goals, ranging from 
casual participation to structured training, weight, or other 
groupings, such as the work activity that an individual per-
forms daily, and can therefore be individualized according to 
the needs of each subject. [34]. The literature suggests that 
PA lead to positive benefits and reduces the risk of chronic 
diseases and mortality [36]. Many studies suggest that a sed-
entary lifestyle is a major risk factor for non-communicable 
diseases, so being physically active forms part of workplace 
health promotion to avoid all negative effects related to a 
sedentary lifestyle [36]. This topic was also addressed in 
another systematic review which aimed to provide an over-
view of the effectiveness of workplace promotion interven-
tions on chronic disease-related physical and mental health, 
concluding that resistance exercise leads to positive effects 
on the physical and mental health of the worker [26]. A 
recent systematic review by Prince et al. (2021) aimed to 
determine whether leisure-time physical activity (LTPA) 
by workers with sedentary behavior had the same health 
effects as occupational PA, concluding that LTPA provides 
non-trivial benefits and some more risk reductions signifi-
cant mainly in workers performing work activities with low 
PA compared to work activities containing high PA [37]. 
Furthermore, PA performed in the workplace, i.e., yoga 
programs, would appear to be associated with a significant 
reduction in the worker’s depressive symptoms and anxiety 
[38]. Physical inactivity can affect any worker regardless of 
the type of job. According to Saridi et al. (2019) even health-
care workers, despite non-sedentary jobs, tend to be seden-
tary and should therefore be more aware of the importance 
of PA [27]. Sliter et al. (2014) investigated, through a survey, 
PA practice and frequently experienced stressors (patient 
stressors, staffing demands, and workload) and psychologic 
outcomes (depression, commitment, and life satisfaction) 
in a sample of 152 nurses. Authors found that nurses who 
engaged in regular PA had less stress than those who led 
a passive life outside of work [39]. Their findings imply 
that PA can prevent some of the negative consequences 
of work-related stressors [39]. Even teachers, due to their 
mainly sedentary work performance, such as the habit of 
using the computer or spending many hours in the class-
rooms, usually maintain a sedentary lifestyle which is often 
maintained even outside working life leading to musculo-
skeletal disorders such as low back pain [23]. Furthermore, 
high sedentary behavior in teachers is often associated with 
increased abdominal obesity, and high disruption of leisure-
time sedentary behavior was associated with lower odds of 
hypertension among public school teachers [40]. The adult 
spends 60% of their daily hours at work. Hence, a positive 
and favorable work environment needs to avoid harmful 
effects on workers' health [41]. To avoid this, it is essential 

to introduce PA into the workplace [41]. Fortunately, in 
recent years, many studies have focused on this topic and 
knowledge is expanding. Furthermore, PA seems to lead to 
an increase in the productivity of each worker, together with 
a suitable structured environment, and a well-designed PA 
[42]. All this could lead to a more productive predisposition 
for the worker who, finding himself in favorable working 
conditions, would be able to work better, and therefore, the 
company would have a positive return.

Effects of physical activity on sedentary jobs

In the literature, a “sedentary job” is defined as an occupa-
tion where the amount of work and the total work time is 
spent more in a sitting position than in a moving and/or 
standing position. This is assessed with the help of a single 
question that is reported by the workers. Thus, workers who 
report sitting for most of the working day are counted as 
working and thus have a sedentary job. Conversely, workers 
who report on being on the move for most of the working 
day are counted as workers in a non-sedentary job [20, 43, 
44]. The criteria for explaining the type of work (sedentary 
or non-sedentary) are defined according to the time a worker 
spends during the working day in motion (walking, moving 
objects) or in a static position (such as sitting). Based on the 
above, it is possible to underline the importance of PA and 
its central role in the well-being of the worker, emphasizing 
that the promotion of regular PA is of primary importance 
for psychophysical performance, social relationships, work 
performance, prevention of non-communicable diseases, 
absenteeism, and occupational injuries. Studies have shown 
that even small amounts of PA throughout the day, such 
as walking or stretching, can reduce blood pressure, and 
improve posture, and postural control, which is the ability 
of the nervous system to modulate the distribution of the 
body in space [45] and increase feelings of well-being [46, 
47]. This can also boost energy and focus, improving pro-
ductivity at work [48].

The back, neck, and spine are often subject to health 
disorders and musculoskeletal pain [49–51], with harmful 
consequences in terms of socioeconomic expenditure in 
terms of healthcare costs and lost working days [52]. Jobs 
involving monotonous and repetitive work, such as com-
puter work are of particular concern [53]. The etiology 
of musculoskeletal pain symptoms is multifactorial with 
several occupational physical and psychosocial risk fac-
tors not fully defined [54–56]. Both specific muscle train-
ing and general exercise have shown beneficial effects on 
neck and low back pain [57–60]. However, there is a lack 
of knowledge on the effects of exercise on musculoskeletal 
disorders in other regions of the body, and on the preventive 
effect of exercise on the development of pain symptoms in 
individuals without disorders to prevent future recurrence. 
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Sipaviciene et al. (2020) analyzed the effects of different 
exercise programs on low back muscle function, multifidus 
cross-sectional area, functional disability, and low back pain 
in people with sedentary jobs. The authors concluded that 
20 weeks of exercise programming for lower back muscle 
strengthening were effective in reducing low back pain, pain, 
and functional disability in people in sedentary work, espe-
cially by performing strengthening and stabilization work 
on the spine and measuring the cross-sectional area of the 
multifidus muscle was performed using an ultrasound system 
[24]. Indeed, in these workers, the time spent in a sedentary 
manner, throughout their careers, can have musculoskeletal 
and/or cognitive influences if not adequately compensated 
for by adequate PA [61]. Baker et al. [61] suggested that 
prolonged sitting may have negative consequences for mus-
culoskeletal discomfort and cognitive function, and there-
fore breaks are recommended to interrupt prolonged sitting. 
As a result, office workers should improve their lifestyle, 
as they may spend up to two-thirds of their working day 
seated [25]. Nooijen et al. [25] evaluated multi-component 
interventions, incorporating individual, environmental, and 
organizational changes to increase PA and/or reduce sed-
entary behavior among office workers to improve mental 
health and cognition. They conducted a 24-month protocol 
and a measurement every 6 months including cardiovascu-
lar fitness, body composition, sleep, self-reported PA and 
sedentary behavior, other health habits and questionnaires. 
This multi-component intervention has proven to be posi-
tive for workers with a sedentary lifestyle [25]. The work’s 
characteristics can affect the worker's lifestyle and free time, 
leading to negative consequences for the well-being of the 
worker [62]. The workplace should provide opportunities 
for PA and promote PA to reduce sedentary lifestyles. Smith 
et al. [63] in their review report that intervention efforts to 
increase occupational PA and reduce sedentary time may be 
more effective when targeting white-collar workers. Aware-
ness of the importance of an active lifestyle for workers is 
starting to emerge in some countries and greater value is 
placed on PA in the workplace. For example, in Sweden, 
where an employee well-being PA program results in reim-
bursement of expenses, the association between PA, gen-
eral health rating and self-efficacy with participation in a 
well-being program were evaluated and analyzed employees, 
concluding that a part of the workers in any case begun to 
perceive important benefits for their health [64], and con-
firming the importance of PA for workers, even a simple 
mild but constant PA over time.

Another important key factor in the work is the quality 
of sleep. Regular PA could increase job satisfaction, sleep 
quality, and consequently quality of life for office workers. 
Exercise has been shown to reduce symptoms of insomnia 
and enhance sleep efficiency, which are often disrupted by 
the pressures of work [65, 66]. In particular, PA can help 

alleviate the physiological and psychologic stress responses 
induced by work-related pressures, thereby promoting better 
sleep and overall recovery [67]. Aerobic exercises, such as 
walking, running, or cycling, have been found to be espe-
cially beneficial for workers who experience high levels of 
stress, as they not only improve sleep quality but also regu-
late circadian rhythms and stabilize the sleep–wake cycle 
[68]. However, it is important to note that the timing of exer-
cise matters: intense PA in the evening, especially after a 
stressful workday, can sometimes interfere with sleep quality 
due to elevated body temperature and heightened alertness, 
which can exacerbate the effects of work-related stress [69]. 
Therefore, finding a balance in exercise routines is key to 
maximizing its positive effects on both stress reduction and 
sleep quality for workers. However, further studies should 
be conducted to fully evaluate the role of PA practice on 
work’s aspects [70].

Since sedentary work also influences psychologic fac-
tors, it appears that in a multi-strategy intervention, with a 
clear emphasis on PA in the workplace, the use of theories 
of behavior change through a more active lifestyle may be 
indicative and may be a more effective intervention [71]. 
Even small changes to a daily routine, as taking the stairs 
instead of the elevator or going for a walk during breaks, 
can have health benefits. Employers can also encourage 
PA among their employees by providing access to exercise 
facilities and allowing for regular breaks during the work-
ing day. By promoting PA in the workplace, employers can 
improve the overall health and well-being of their employ-
ees, ultimately leading to a more productive and efficient 
workforce. Assessing the correct level of PA suitable for 
workers is not that straightforward, as often the assess-
ment is subjective when instead an objective measurement 
would be more appropriate. Consequently, research on PA 
levels, especially in workers with a sedentary lifestyle, 
should consider using an objective measure to accurately 
ascertain a person's PA level [72]. Recent literature has 
shown that sedentary behavior in the workplace can be 
reduced through changes to the work environment, such 
as the introduction of active workstations [73]. An active 
workstation allows people to incorporate PA into a sed-
entary activity and can include different types of activi-
ties such as walking on a treadmill, pedaling a station-
ary bike, using an elliptical trainer, or simply standing 
at a desk height-adjustable [74]. A recent study modified 
the environment, specifically fixed desks with a standing 
workstation with to allow employees to switch between 
sitting and standing [75]. After 1 week, the intervention 
group significantly reduced their sitting time by 143 min 
per day compared to the control group [75]. Another study 
using treadmill desks instead reported a significant 9% 
reduction in sitting by more than 90 min at the end of 
a six-month intervention, although this effect dropped to 
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43 min at 12 months after the intervention. demonstrating 
the importance of constancy over time [76]. Portable pedal 
trainers have also been used to increase seated activity 
when needed, which is termed “active sitting”. One study 
reported a 60-min reduction in sitting time per day at the 
end of a 3-month intervention using these active sessions 
[77]. These studies suggest that sitting time can be reduced 
in the workplace by using active workstations.

Effects of physical activity on non‑sedentary jobs

For non-sedentary jobs, for example, manual jobs, we 
mean a type of job for which “a particularly intense and 
continuous psychophysical effort is required, conditioned 
by factors that not even suitable measures can prevent”. 
Despite differences in the level of PA between physically 
non-sedentary and sedentary jobs, the literature reporting 
the effectiveness of interventions usually does not distin-
guish between physically non-sedentary and sedentary 
[78]. Currently, the correlation between non-sedentary 
jobs and PA has not been extensively addressed in the 
literature, so we do not have a key answer on the effects 
of PA on work ability in these workers [78]. Thus, the 
literature needs further studies to make this correlation 
[78]. However, Badarin et al. [79] evaluated the correla-
tion between musculoskeletal pain and non-sedentary jobs, 
i.e., heavy load handling versus poor physical performance 
capacity of the worker, concluding that non-sedentary jobs 
often have higher risks due to poor work capacity physique 
of the worker, which could be improved through exercise. 
The literature suggests that it is necessary to minimize 
non-sedentary jobs, optimize the work capacity of the 
worker and address the problem of muscle soreness in 
the workplace, possibly by carrying out PA on an appro-
priate schedule during and outside working hours [80]. 
Another study evaluated the correlation between PA and 
muscle soreness after heavy lifting. Specifically, women 
had a higher risk of chronic low back pain with jobs that 
involved lifting than women with sedentary jobs. Further-
more, men are more resistant than women to lifting loads 
and must be engaged in particularly non-sedentary jobs to 
develop a greater risk of chronic low back pain [81]. Regu-
lar PA can improve cardiovascular health, increase muscu-
lar strength and endurance, and reduce the risk of injuries. 
Furthermore, PA can enhance mood, reduce stress, and 
increase job satisfaction among workers. Employers can 
encourage PA among their employees by providing access 
to on-site gyms or fitness classes, offering incentives for 
participation in PA, and promoting active breaks through-
out the workday. By prioritizing PA in the workplace, 
employers can create a healthier and more productive 

workforce, ultimately benefiting both the individual and 
the organization offering the job.

Effects of physical activity on the endocrine system 
in the workplace

The importance of this system is to produce additional 
hormones in the thyroid, adrenals, and gonads, and secrete 
them into the serum as the body requires these compounds 
for many pain-control functions, including protection and 
regeneration of injured tissue, immunologic activity, and 
metabolic controls [82–85]. Another fundamental issue for 
workers' health is the problems to which are subjected at 
the level of the endocrine system. The literature currently 
focuses mainly on the HPA axis. However, despite the 
numerous studies in the literature, it cannot be concluded 
that clear effects are observed on the function of the HPA 
axis in stressed subjects [11]. The effects of chronic stress 
could be observed when measuring more acute responses to 
stress than in hormone levels in the resting state [11]. Other 
hormones, such as thyroid hormones, prolactin and growth 
hormone (GH) in stressed workers, still fail to give a clear 
and comprehensive conclusion.

Grossi et  al. [86] demonstrated that one of the main 
effects of stress, burnout leads to an increase in inflamma-
tory responses and oxidative stress among women. Numer-
ous studies have reported that various biochemical and 
pathophysiological factors are responsible for occupational, 
environmental, and workplace depression [87, 88]. Work-
ers subjected to occupational stress undergo pathophysi-
ological changes that lead to changes in stress hormones, 
stress-sensitive proteins, and other significant variables [89]. 
Cortisol, stress hormones, PTH (parathyroid hormone), 
HO-1 (heme oxygenase-1), and cytokines have been used 
as a panel of markers for the assessment of workplace stress 
conditions [89]. Existing literature needs further study and 
cannot yet confirm any reliable immunologic or endocrino-
logical changes related to burnout [90, 91]. However, PA 
at work can significantly influence the endocrine system, 
improving hormone regulation and reducing the negative 
effects of stress [92]. According to a study published, exer-
cise activates the hypothalamic–pituitary–adrenal (HPA) 
axis, modulating the secretion of cortisol and catechola-
mines [92]. In addition, the regular practice of PA at work 
can improve insulin sensitivity and promote the release of 
anabolic hormones such as GH and insulin-like growth fac-
tor (IGF-1) [93]. PA could improve physiological hormone 
balance and decrease endocrine burnout. In conclusion, PA 
has a significant impact on the endocrine system in the work-
place. Regular PA can improve insulin sensitivity, reduce 
inflammation, and promote the release of hormones that 
regulate mood and energy levels. Employers can encourage 
healthy behaviors by promoting PA and encouraging breaks 
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to stretch and move during the workday. By promoting a 
healthy work environment, employers can support the gen-
eral health and well-being of their employees.

Summary

This narrative review aimed to explore the current state of 
work-related stress and to analyze the impact of PA on the 
health of workers in both sedentary and non-sedentary jobs. 
Through this investigation, it is intended to promote greater 
awareness of the importance of PA as an effective tool for 
improving employees’ well-being and quality of life. The lit-
erature seems to agree with the fact that PA can be effective 
for reducing stress in the workplace and workers [1, 39, 94]. 
To provide a clearer overview of the impact of PA and sed-
entary behavior in workers, two tables have been included. 
Table 1 presents studies demonstrating the positive effects of 
PA on workers’ health and well-being, while Table 2 high-
lights research indicating the negative consequences of sed-
entary work on various physical and psychologic parameters.

The worker who leads a sedentary life outside of work 
can be subject to a series of issues, such as cardiovascular, 
endocrine, and musculoskeletal disorders [82, 95, 96]. This 
is further supported by numerous studies which have shown 
a link between sedentary behavior and an increased risk of 
several health problems, including obesity, type 2 diabetes, 
and high blood pressure [97, 98]. However, in accordance 
with the scientific literature, it can be stated that an active 
lifestyle with regular PA [99], leads to several benefits for 
both sedentary and non-sedentary workers. Workplace PA 
provides numerous benefits for both sedentary and non-
sedentary workers. Studies have shown that engaging in 
physical exercise during work hours or through company-
sponsored initiatives can significantly reduce the risk of 
chronic diseases, including cardiovascular disease, cancer, 
and type 2 diabetes [97, 100]. Regular workplace exercise 
programs have also been found to enhance mental health 
and cognitive function while lowering the risk of muscu-
loskeletal disorders [101]. Regular exercise has also been 
shown to reduce the risk of chronic disease [102, 103]. In 
addition, regular exercise has been shown to improve mental 
health and cognitive function, as well as reduce the risk of 
musculoskeletal disorders [95, 104]. Beyond the physical 
benefits, workplace exercise programs contribute to foster-
ing a positive work culture. Employees who engage in regu-
lar PA report higher job satisfaction and improved social 
interactions with colleagues, leading to a more cohesive 
and motivated workforce [105]. Furthermore, companies 
that prioritize employee wellness through PA initiatives 
often experience enhanced talent retention and recruitment, 
as workers are increasingly seeking employers who support 
their overall well-being [106].

Employers can implement various strategies to encourage 
physical activity, such as offering gym memberships, organ-
izing group fitness sessions, or incorporating movement-
friendly office designs. Research suggests that even small 
changes, such as encouraging walking meetings or providing 
standing desks, can have a significant impact on employee 
health and productivity [101].

Thus, incorporating physical activity into work environ-
ments is a crucial strategy for safeguarding employee health, 
fostering a healthier and more productive workplace, and 
ultimately contributing to long-term business success. For 
sedentary workers, regular PA can help counteract the nega-
tive effects of prolonged sitting and increase overall fitness 
and well-being [107]. Incorporating PA into workday, such 
as taking regular breaks to get up and move around or par-
ticipating in workplace exercise programs, has been shown 
to improve health outcomes and work productivity [42]. For 
non-sedentary workers, PA can help prevent musculoskeletal 
injuries and reduce the risk of developing chronic diseases 
associated with a sedentary lifestyle outside of work [79]. 
However, it is important to note that certain types of PA 
may be more beneficial to different types of workers. For 
example, workers who perform heavy manual labor may 
benefit from strength training and stretching exercises to 
prevent injury, while workers who spend most of their time 
seated may benefit from aerobic exercise to improve health 
cardiovascular.

In addition, it is important to note that the implementa-
tion of PA in the workplace must consider the unique needs 
and preferences of individual workers. For example, some 
workers may prefer group exercise classes, while others 
may prefer individual workouts or outdoor activities. In 
addition, interventions may need to be tailored to specific 
work environments, such as factories or offices, to ensure 
they are feasible and effective [108]. In addition, employers 
may need to consider providing incentives or support sys-
tems, such as wellness programs or access to healthy food 
options, to encourage workers to adopt and maintain healthy 
behaviors [109]. By adopting a comprehensive and personal-
ized approach to promoting PA in the workplace, employ-
ers can help improve the overall health and well-being of 
their employees while increasing productivity and reducing 
healthcare costs [101]. It's also important to consider the role 
of technology in promoting PA in the workplace. For exam-
ple, wearable fitness trackers can help workers monitor their 
PA levels while providing personalized feedback and sug-
gestions for improvement [109]. By leveraging technology 
and promoting flexible working arrangements, employers 
can create a more supportive and inspiring work environ-
ment that encourages healthy behaviors and improves overall 
well-being [101]. Ultimately, by investing in the health and 
well-being of their employees, employers can create a more 
productive, engaged, and successful workforce [109] (Fig. 3)
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Table 1   Main results of studies on the effects of physical activity in workers

First author, year Type of study Sample Outcomes Main results

Forberger et al., 2022 Review – Risk factors for non-communicable 
diseases

Workplace motivation incentives have 
increased physical activity levels and 
reduced sedentary behavior, contribut-
ing to lower risks of non-communicable 
diseases

Ramezani et al., 2022 Review – Motivation and support The application of behavior change theories, 
particularly self-determination theory, has 
enhanced the effectiveness of workplace 
physical activity interventions by fostering 
motivation and external support

Barone Gibbs et al., 2021 Original Article 300 blood pressure and hypertension A 3-month sedentary behavior reduction 
intervention improved blood pressure and 
cardiovascular health in 300 office workers 
with untreated high blood pressure

Galof et al., 2021 Original Article 115 Back pain This study examined the relationship 
between computer usage habits and back 
pain in 115 participants, highlighting the 
significance of an ergonomic workspace 
and regular physical activity for employee 
well-being

Mänttäri et al., 2021 Review – Work ability Different types of physical activity appear 
to improve work-related skills, yet few 
interventions have effectively enhanced 
work ability among employees engaged in 
physically demanding jobs

Prince et al., 2021 Review – Worker health Leisure-time physical activity (LTPA) is 
beneficial for all workers, but the risk 
reduction is more pronounced among those 
with sedentary jobs than those performing 
physically demanding tasks, suggesting the 
need for tailored interventions

Sipaviciene et al., 2020 Original Article 70 Low back pain A 20-week lumbar stabilization and 
muscle-strengthening exercise program 
significantly reduced low back pain (LBP) 
and functional disability among sedentary 
workers, with effects lasting for 12 weeks 
post-intervention

Grimani et al., 2019 Review – Absenteeism Workplace health promotion initiatives 
positively influenced absenteeism, improv-
ing both organizational structure and the 
physical work environment

Nooijen et al., 2019 Original Article 330 Mental health and cognition Increasing physical activity or reducing 
sedentary behavior enhanced mental health 
and cognitive functions among office 
workers

Proper et al., 2019 Review – Physical and mental health Workplace health promotion programs 
yielded improvements in employees’ fit-
ness, psychologic well-being, stress man-
agement, and reductions in health issues 
such as back pain, anxiety, and depression

Saridi et al., 2019 Original Article 180 Quality of life This study identified a positive correlation 
between physical activity and healthcare 
workers’ quality of life, suggesting that 
maintaining an adequate level of physical 
activity enhances overall well-being
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Conclusions

PA plays a fundamental role in enhancing workers' qual-
ity of life by reducing stress and improving productivity. 
PA contributes positively to the prevention of non-com-
municable diseases and mitigates the adverse effects of 
inactivity in sedentary occupations. At the same time, in 
non-sedentary work environments, PA aids in injury pre-
vention and fosters better work efficiency. Both scenarios 
illustrate the significant impact of PA on mental health, 
reinforcing workers' well-being and reducing occupational 
stress. Chronic work-related stress, when unaddressed, 

can contribute to burnout and disengagement from the 
workplace, further emphasizing the need for proactive 
interventions.

This narrative review serves as a knowledge foundation 
for this critical subject, providing insights that can guide 
future systematic reviews and meta-analyses. Despite the 
extensive literature available, the relevance of this topic 
remains high for the global workforce. We encourage fur-
ther research to comprehensively explore each dimension 
of PA in workplace settings, ensuring continued advance-
ments in employee health and well-being.

Table 1   (continued)

First author, year Type of study Sample Outcomes Main results

Heuch et al., 2017 Original Article 14.915 Low back pain Low levels of physical activity at work were 
associated with an increased risk of devel-
oping chronic back pain. Among 14,915 
participants, varied work activity levels 
influenced the incidence of chronic back 
pain over an 11-year period

Smith et al., 2016 Review – Adverse health outcomes Occupational physical activity and sedentary 
behavior correlated with multiple factors, 
including age, gender, education, work 
environment, and organizational conditions

Ganedahl et al., 2015 Original Article 2.500 General health ratings Swedish workplace wellness programs were 
linked to increased physical activity, self-
efficacy, and improved employee health

Chu et al., 2014 Review – Mental health, depressive, anxiety Workplace physical activity initiatives con-
tributed to better mental health outcomes, 
reducing stress and symptoms of anxiety 
and depression

Shulte et al., 2007 Review – Obesity Sedentary behavior heightened obesity risks, 
negatively affecting work performance and 
increasing healthcare costs

Wiliams et al., 2007 Review – Muscle strength and endurance, functional 
ability, quality of life

Resistance exercises improved muscle 
strength, endurance, body composition, 
and overall quality of life for workers

Brown et al., 2005 Original Article 9.207 Depressive symptoms Physical activity was associated with a lower 
risk of depressive symptoms in middle-
aged female workers, supporting its protec-
tive effects on mental health
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Table 2   Main results of studies on the effects of different conditions experienced by workers who adopt a sedentary lifestyle (without physical 
activity)

First Author, year Type of study Sample Outcomes Main results

Badarin et al., 2022 Original Article 9.419 Musculoskeletal pain Musculoskeletal pain and strenuous work 
are associated with reduced self-reported 
physical work capacity, suggesting that 
these factors negatively impact workers' 
perceptions of their physical abilities. 
Additional risk factors should be con-
sidered, and regular exercise may help 
mitigate these effects

Jonsdottir et al., 2019 Review – Endocrine and immune system Burnout is linked to alterations in 
endocrine and immune system func-
tion, indicating that chronic stress and 
exhaustion negatively impact hormonal 
and immunologic responses, contrib-
uting to adverse physical and mental 
health effects

Baker et al., 2018 Original Article 20 Musculoskeletal discomfort and cognitive 
function

Prolonged sitting during office-based 
computer work leads to short-term mus-
culoskeletal discomfort and cognitive 
decline, including neck, back, and upper 
extremity pain. Factors such as worksta-
tion ergonomics and regular exercise 
play a role in mitigating these effects

Sanchez-Villegas et al., 2008 Original Article 10.381 Mental disorders Regular physical activity (PA) is associ-
ated with a reduced incidence of mental 
disorders, whereas excessive sedentary 
behavior correlates with an increased 
risk. Maintaining an active lifestyle 
supports mental health and prevents 
psychologic conditions

Bernaards et al., 2006 Original Article 1.747 Psychologic disorders (depression and 
emotional exhaustion)

Vigorous leisure-time PA may have a pro-
tective effect against psychologic disor-
ders, including depression and emotional 
exhaustion, in working populations

Grossi et al., 2003 Original Article 20 Immune, endocrine, and metabolic cor-
relates of burnout

Burnout in women is associated with 
physiological changes, including 
altered levels of stress hormones such 
as cortisol and increased inflammatory 
responses, suggesting systemic dysregu-
lation due to chronic stress

Yamada et al., 2001 Original Article 189 Psychologic fatigue Implementing 12-h shifts increases 
psychologic fatigue and unhealthy 
weight gain in workers, particularly in 
cleanroom environments, indicating the 
need for caution when adjusting work 
schedules

Geliebter et al., 2000 Original Article 85 Increased body weight Shift work is associated with weight 
changes, with night shift workers expe-
riencing greater weight gain than those 
who work during the day. Additional 
research is needed to fully understand 
these effects

Enzmann et al., 1998 Original Article 320 Burnout Burnout is a multidimensional construct, 
encompassing emotional exhaustion, 
depersonalization, and reduced personal 
accomplishment, highlighting the 
complexity of measuring and addressing 
workplace stress
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