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1. INTORODUCTION
A growing number of people spend their time sedentary and do not comply with global
recommendations on physical activity (PA) for health [1], with workforce particularly
susceptible to the general lack of PA. Workers spend around 70% of their working hours
sitting [2], and only 13% of Europeans exercise or engage in other PAs at work, while around
two-thirds spend between 2.5 and 8.5 hours per day sitting [3]. Physical inactivity is
associated with many adverse health consequences in employees, including the increased
risk of metabolic disorders, cardiovascular disease, weight gain, and type 2 diabetes [4-7].
Involvement in exercise programs leads to better health overall, significant reductions in
endocrine disease and gastrointestinal prescription drug costs [8]. According to the World
Health Organization (WHO), 150 min per week of moderate PA (or 75 min/week of vigorousintensity PA, or the equivalent of a mixture of these two activities) has been recognized as a
minimum dosage of activity that needs to be archived for overall health benefits [9], a
recommendation that should be applied to work population as well. This only represents a
minimal requirement and additional engagement could contribute even more to subjects'
health and well-being. Since the most adults spend around 8 hours per day at workplace, this
perhaps opens a window of opportunity to develop effective, safe and collective workplace
exercise programs.
The project SPORT4H aims at creating better access and more opportunities in people’s
everyday lives to engage in exercise and maintain a healthy lifestyle. The overall idea
evaluated in this trans-national multi-year project is that advanced practices and knowledge
on non-traditional PAs in the workplace represents a quantifiable health benefit, contributing
to increasing healthy lifestyle behavior in working population, resulting in mood
improvement, higher productivity, decrease in absenteeism and lifestyle diseases. SPORT4H
ultimately leads to more specific and effective guidelines for PA promotion that should
facilitate favorable behavior modification for active healthy living in the working population,
and also influences stakeholders, including particularly local authorities and employers, to
improve provision for this type of activity, like facilities, space and time during working hours.
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1.1 Non-traditional PA programs at workplace
It appears that the working population often suffers from poor muscular fitness and
musculoskeletal pain, affecting the backbone, neck, shoulders, and hips [10,11]. Symptoms
such as low back pain have been rather prevalent due to sedentary lifestyles, and prolongedtime workers spent sitting at their offices [12]. With this in mind, exercise that improves
muscular fitness and joint flexibility may positively affect work performance and decrease
musculoskeletal pain in this population. Designing effective PA programs requires rather
carefull analysis of non-traditional exercises administered. From the analysis of the available
litereture, It appears that the majority of studies evaluated the effect of strength-stretching
PA on various health domains and resistance exercise interventions were employed most
often. The duration and intensity of exercise interventions vary between 5 min and 20 min,
from moderate- to high-intensity exercise, and the frequency of exercise was 3 to 5 times per
week. Non-traditional programs favorably affected work performance, muscle-skeletal
disorders, blood pressure, muscular and cardiorespiratory fitness, and mental health.
Specifically, resistance exercise, either using free weights, body weight or the elastic band,
was shown to be the most effective intervention, and at least 8 weeks are needed to achieve
positive outcomes. In addition, the usage of mobile app with structured PA programs and
continuous monitoring resulted in higher adherence to exercise compared to traditional paper
logs.

1.2 Prescribing non-traditional exercise at workplace
We found a gap in the literature concerning the volume and intensity of non-traditional
exercise programs performed at the worksite. There is no gold-standard for prescribing nontraditional PA interventions at workplace. Only a few studies examined this issue, concerning
the volume, intensity and frequency of non-traditional programs at the workplace.
Saeterbakken and colleagues [13] investigated the dose-response effect of resistance training
for neck and shoulder pain relief at workplace. It appears that the daily bouts of specific highintensity resistance training of the shoulder and neck could significantly decrease and prevent
musculoskeletal disorders at the workplace. However, the authors did not find any differences
between 10 min and 20 min exercise programs, suggesting no dose-response effect of this
intervention.
A resistance-stretching exercise is often considered among the most effective tools for
maintaining musculoskeletal fitness in workforce, with additional effects on health and well-
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being [14]. The general advice that puts forward 2-3 exercise sessions per week, recruiting
large muscle groups for 8-12 repetitions per exercise set, could improve muscular fitness and
health in general population, including workforce [15]. Practicing flexibility programs at least
2-3 times a week might complement resistance exercise while meeting individual needs and
demands [16]. To conclude, approximately 15 min of non-traditional exercise at the workplace
at least 3 times per week could improve health and well-being, decrease musculoskeletal
pain and advance work performance; this kind of intervention could be easily organized during
short breaks at the workplace. A minimum of 8-week intervention period is needed to see the
benefits, and low volume of moderate-to-high intensity exercise seem to be the most
effective.

1.3 Safety of non-traditional exercise at workplace
Taking part in exercise program could bring multiple health benefits, although several safety
issues need to be considered. To ensure the safety of each PA program at the workplace, a
preparticipation health survey remains a fundamental requisite. The survey usually identifies
individuals with contraindications to exercise, individuals who should undergo a medical
evaluation and exercise testing before starting the program, persons with clinically significant
disease and other special needs. High-risk populations (e.g., obese and overweight people,
active smokers, elderly, people who had a family history of heart disease) should consult a
doctor before engaging in any PA program, including non-traditional exercise programs [17].
The diversity of workplace interventions reflects a variety of potential hazards. Pre-exercise
protocols, such as ensuring an adequate place for exercisizing, proper equipment, and
exercise specialist to guide and supervise the program, could decrease the risk of workplace
exercise interventions [18]. Non-traditional exercise programs are considered safe in
comparison to collective sport activities [19], with no major adverse effects reported
throughout the previous studies. Nevertheless, the employees who intend to participate in
workplace programs are strongly advised to gradually increase the volume and intensity of
exercise. Warm-up activities might be recommended to avoid any adverse outcomes [20, 21],
with moderate intensity PA considered generally safe for workplace-based exercise
interventions.
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2. OBJECTIVES
Sport4Health Network (SPORT4H) is a transnational multi-year educational and research
project that is co-funded by the European Union Erasmus+ programme. SPORT4H joins
together health and exercise professionals from six European countries (Belgium, Bulgaria,
Croatia, Netherlands, Serbia, and Slovenia) in an aim to encourage participation in sport and
physical activity among employees all around Europe. Among other objectives, the project
strives to create better access and more opportunities in people’s everyday lives to engage
in exercise and maintain a healthy lifestyle [22]. In an aim to summarize data collected during
this project through evaluation of health profiles for over 6,000 of employees from all
Sport4HealthNet countries, discuss the applicability of user-friendly guidelines for physical
activity at workplace and e-learning module that includes multicomponent interventions with
innovative activities, share experiences from different partners about the effects of
educational interventions in specific working environment and overview challenges identified
during the implementation of interventions at work settings.The overall objective is to
evaluated employees helath related physical profile, conduct exercise intervention and
represent educational activities providing top-notch knowdlage on alternative physical
activities that may have an aditional benefit to the strategies aimed at increasing healthy
lifestyles behaviours in working population. The specific objectives were:
•
•
•

Evaluate a target gourp of employes from Sport4HealthNet countries for health
profiles 1000 participans per country
Evaluation of employees’ health profiles
Provide a brief educational intervention and practical demonstration by a HEPA
recognized profesional how to implement novel interventions at work settings.

3. METHODOLOGY
3.1 Participants
Participants recruitment for intervention/research is often the most challenging and
resource-intensive aspect of a study. First of all, participants must voluntarily agree to take
part in the project/intervention. Ethical principles must be adhered to and potential
participants can decline to take part. All participants in our project gave an informed consent,
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in which a fully informed individual voluntarily decides whether or not to take part as an
intervention/research participant. Informed consent includes information such as the nature
of the intervention/research, benefits, and potential risks. It is well known that 2020 was a
pandemic year due to the spread of the coronavirus. Thus, we had to face the quarantine,
restricted working time, and in general, employees were more conservative to take part in
any kind of intervention. A strategic plan was made, and with good management, the
educational interventions with the employees were conducted, convincing them that the
inclusion in physical activity and the benefits it brings outweigh the potential risks.
Participants' recruitment was conducted in all six partner European countries (Belgium,
Bulgaria, Croatia, Netherlands, Serbia and Slovenia).
The project's goal was to recruit as many employees as possible, regardless of their
position within a company. Over 40,500 employees, from teachers, directors and engineers,
to IT employees, mechanics and locksmiths, were recruited at the beginning of the project. A
distribution of study participants at baseline has been depicted in Table 1. Of those, 3,847
participants were evaluated for at least one outcome at the follow up, with complete data for
SPORT4H health-related physical fitness profiles were available and analyzed for 1,671
employees.

Table 1. Distribution of study participants across partner countries.
No. of participants
Serbia

26,392

Croatia

7,762

Netherlands

2,000

Slovenia

1,996

Bulgaria

1,350

Belgium

1,000

TOTAL
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3.2 Data assessment
The definition of health-related physical fitness involves exercise activities that a person can
do in order to try to improve her or his physical health and stay healthy. The evaluation of
health-related physical fitness in different populations, including workforce, is a fairly
common practice by a sport-for-health professional. There are several reasons to evaluate
each component of health- related physical fitness. Some of the reasons may include
education of employees about their current level of health-related physical fitness, utilizing
data from the evaluation to personalize physical activity programs, provide baseline and
follow-up data to evaluate exercise programs at workplace, and motivate employees towards
more specific action.
For SPORT4H project, we developed a complex set of testing procedures that include the
assessment of several elements of health-related physical fitness, such as
•
•
•
•

body composition (e.g., body mass index, waist circumference, and fat mass)
cardiorespiratory endurance (including maximal oxygen uptake)
muscular fitness (e.g., handgrip strength and abdominal muscle endurance)
flexibility (sit-and-reach test).

Advanced assessment also incorporates the level of physical activity at home and at work
using:
•
•
•

International Physical Activity Questionnaire
Health-related quality of life (Short Form 12 Health Survey, SF-12)
Health-promoting lifestyle habits of workforce (Health-Promoting Lifestyle Profile,
HPLP-II).

3.3 Intervention
The implementation of the employee training took place simultaneously in all six partner
countries participating in the project, according to the SPORT4H modus operandi. The
educational intervention (~ 45 min per session per company) consisted of training the
employees to apply the stretching and strengthening exercise properly. After the employees
received the basic information, they had a practical demonstration.

University of Novi Sad

9

3.4 SPORT4H implementation using online and offline tools
In order to reach the widest audiences possible, the SPORT4H project results were
disseminated through a variety of online and offline tools. The entire process of the
development of the instruction manual Stretching and Strengthening at the Workplace and
its application, together with the study and its results, were presented on the project’s
website, as well as through social media, including Facebook, Twitter, Instagram, LinkedIn, and
YouTube. Short descriptive video clips were filmed, showing each SPORT4H exercise in detail
(https://sport4healthnet.eu/). The Sport4HealthNet mobile app was developed, to enable endusers with an easy approach to the tools necessary to maintain healthy lifestyle. Although
the circumstances with the pandemic of the COVID19 were not conducive for a widespread
demonstration of the project results in person, a few very successful sports events and
scientific forums were still organized, with respect of all the precautionary measures.
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4. RESULTS
4.1 Health-related physical fitness profiles in SPORT4H employees
A total of 1,671 workers (1,369 men and 302 women, age 41.2 ± 11.2 and 39.3 ± 8.2 years,
respectively) provided information for all components of health-related physical fitness. The
participants belonged to various professions, from manual workers, to office workers, to
management positions. The summary of health-related physical fitness profiles is presented
in Table 2.

Table 2. Health-related physical fitness profiles of study participants. Values are mean ±
SD.
Men

Women

Age (years)

41.2 ± 11.2

39.3 _0 8.2

Body mass index (kg/m2)

27.6 ± 4.2

24.8 ± 5.1

0.94 ± 0.32

0.76 ± 0.07

Body fat (%)

24.4 ± 6.4

31.4 ± 8.1

Handgrip strength (kg)

97.7 ± 20.5

58.1 ± 13.2

14 ± 10

8±9

Sit-and-Reach test (cm)

22.4 ± 10.7

29.5 ± 9.6

Cardiorespiratory endurance (ml/kg/min)

42.6 ± 7.7

33.1 ± 6.5

Waist-to-hip ratio

Abdominal endurance (score)

Overall, workers' health-related physical fitness was below average comparing to the
normative values [23]. Inadequate level of fitness was demonstrated for each component of
health-related physical fitness (Figure 1), with all components below grade 3 (average), except
for flexibility in women. The findings call for rather extensive exercise program that should
tackle health-related physical fitness of employees in an aim to improve general health and
wellbeing.
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2.4

Cardiorespiratory fitness

3.0

Flexibility

3.2

2.7
2.2

Muscular endurance

2.9
2.5
2.5

Muscular strength
1.6

Body composition
1

1.5

2.0

2

Females

2.5

3

3.5

4

4.5

5

Males

Figure 1. Health-related physical fitness components. Grade 1 represents very poor physical
fitness, and grade 5 represents an excellent fitness profile.

4.2 Effects of SPORT4H intervention on health-related physical fitness profiles
The main aim of this component of SPORT4H project was to evaluate the changes in muscular
fitness, cardiorespiratory fitness and body composition after the on-site intervention in male
and female workers. A 3-month strength and stretching exercise program (e.g., 3 times per
week, 15-20 min per session) has been conducted with 3847 workers, with both baseline and
follow-up health-related physical fitness profiles available for 1671 participants. We found
that the program induced significant changes in most health-related physical fitness
components in SPORT4H participants, with changes from baseline to 3-month follow up
depicted in Figure 2.
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Figure 2. Changes in health-related physical fitness during the study. Grade 1 represents
very poor physical fitness, and grade 5 represents an excellent fitness profile.

Physical fitness profiles among employees improved in four main fitness components (e.g.,
muscle strength and endurance, cardiorespiratory fitness, flexibility), while body composition
remained similar to the pre-intervention level. Therefore, an increased awareness of physical
activity benefits, using workplace exercise interventions and health promotion campaigns
such as SPORT4H, can contribute to a beneficial change in health-related physical fitness
profiles.

4.3 Effects of SPORT4H intervention on lifestyle behaviours
Health promotion is a healthcare strategy that implies changes in behaviour and the adoption
of patterns that support good health in order to enhance the quality of life. Besides tackling
with health-related physical fitness, SPORT4H also strives to improve people's awareness of
the importance of life habits both at workplace and at home, and during leisure. Here, we
presented the effects of SPORT4H 3-month educational intervention on health-promoting
lifestyle profile (HPLP-II), a multi-component tool that assesses 6 dimensions of lifestyle,
including physical activity, health responsibility, nutrition, spiritual growth, interpersonal
relationships and stress management in our sample of SPORT4H employees from six partner
countries (Table 3).
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Table 3. Changes in health-promoting lifestyle profile during the study.
Stress management (score) *
Physical activity (score)
Health responsibility (score)
Nutrition (score)
Spiritual growth (score)
Interpersonal relationships (score) *
Total score (score) *

Baseline
2.5 ± 0.5
2.0 ± 0.5
2.1 ± 0.5
2.4 ± 0.4
2.8 ± 0.5
3.0 ± 0.4
2.5 ± 0.3

Follow up
2.3 ± 0.5
2.3 ± 0.6
2.5 ± 0.4
2.8 ± 0.5
2.9 ± 0.4
2.5 ± 0.4
2.6 ± 0.3

P
< 0.01
< 0.01
< 0.01
0.34
< 0.01
< 0.01
< 0.01

Asterisk (*) indicates components where lower scores mean better lifestyle profiles.

The results show significant impact of the intervention for almost every measured aspect of
life habits, except for spiritual growth component of the HPLP-II questionnaire. These findings
highlight the importance of SPORT4H intervention among employees. Although SPORT4H
intervention affected most of the measured variables, future studies should perhaps include
individualized exercise programs and scrutinize its effectivity in this sensitive population.

4.4 Effects of SPORT4H intervention on health-related quality of life
Health-related quality of life (HRQL) is a broad multidimensional concept that usually includes
subjective evaluations of both positive and negative aspects of life. It contains a variety of
components such as physical, mental, emotional, and social functioning. To determine the
effects of a 3-month intervention, we conducted a SF-12 survey in SPORT4H cohort (see
presentation A6), the results are depicted in Table 4.
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Table 4. Changes in SF-12 health-related quality of life during the study.
General health
Limited moderate activities
Climbing several flights of stairs
Accomplished less than would like: physical health
Limited in work or other activities
Accomplished less than would like: emotional health
Didn't do work as carefully as usual
Pain interfering with normal work
Felt calm and peaceful
Have a lot of energy
Felt downhearted and blue
Health problems interfered with social activities

Baseline
56 ± 28
71 ± 34
69 ± 39
69 ± 46
69 ± 46
79 ± 42
74 ± 44
72 ± 28
64 ± 22
63 ± 22
67 ± 19
68 ± 26

Follow up
60 ± 26
70 ± 35
71 ± 35
78 ± 42
76 ± 43
78 ± 42
79 ± 41
72 ± 27
61 ± 20
60 ± 21
68 ± 21
71 ± 71

P
0.03
0.96
0.26
0.00
0.01
0.57
0.06
0.51
0.02
0.00
0.58
0.18

SPORT4H intervention improved health-related quality of life in multiple domains. The most
significant impact is noticed in everyday activities limited due to the lack of general strength
(SF-4). A notable difference was also notified in general health (SF-1) and emotional stability
(SF-9 and SF-10). Comparing these results with the worldwide population's standard mean
values, participants in this study were above the 50 percentiles of mean averages for general
population [24]. In addition, SPORT4H intervention improved cumulative HRQL subdomains
(Figure 3).
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Figure 3. Changes in subdomains of health-related quality of life. PA – Physical activity

5. CONCLUSION
SPORT4H project demonstrates beneficial effects of short-term exercise and educational
intervention on health-related physical fitness, lifestyle behaviours, and quality of life in
employees across Europe. Educating workforce using a plethora of written, verbal and video
media and materials appears to be a rather effective, applicable and suitable tool in driving
positive changes in this sensitive population. SPORT4H know-hows perhaps remain as a
useful expertise for others to use and built into all lifestyle interventions targeted to working
population and beyond. Multidisciplinary and trans-national collaboration established
through SPORT4H network enables fruitful exchange of expertise between partners from
academia, industry, non-governmental and public entities, and successful overcoming of
challenges identified during the implementation of this project.
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