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ABSTRACT
Dutch version
Literatuur: Beroepsmatige fysieke activiteit (BFA) heeft niet dezelfde gunstige
gezondheidseffecten als fysieke activiteit in de vrije tijd (FAVT). Dit kan mogelijk verklaard
worden door differentiéle effecten van de domeinen van fysieke activiteit op cardiorespiratoire
fitheid (CRF). Literatuur toont aan dat Body Mass Index (BMI) sterk geassocieerd is met BFA
en CRF en deze associatie kan beinvioeden. Het doel van deze studie is om de rol van BMI
als confounder en moderator in de associatie tussen BFA en CRF te onderzoeken.
Methode: Deze cross-sectionele studie onderzocht de associatie tussen de verschillende
types van BFA en CRF. Daarnaast werd ook de invloed van BMI als confounder en moderator
in de associatie tussen BFA en CRF onderzocht. De fysieke activiteit van 332 participanten
met een fysiek zware job werd gemeten met behulp van twee accelerometers. De gemeten
BFA werd onderverdeeld in matige tot krachtige fysieke activiteit (MKFA) en lage intensiteit
fysieke activiteit (LFA). CRF werd bepaald door de Harvard Step Test.
Resultaten: Hoge BFA niveaus worden geassocieerd met lage CRF-niveaus. BMI is een
significante confounder van de associatie tussen BFA en CRF. BMI is geen significante
moderator van de associatie.
Conclusie: Toekomstig onderzoek dient de associatie tussen BFA en CRF te bestuderen via
een longitudinaal design. Het modererende effect van BMI dient onderzocht te worden in een
grotere steekproefomvang en bij mensen met overgewicht en obesitas. Deze studieresultaten
benadrukken de nood aan richtlijnen die rekening houden met het nadelige effect van BFA op

CRF, bij mensen met een fysiek zware job.

Aantal woorden artikel: 7839 (exclusief woord vooraf, inhoudstafel, abstract, bijlagen, tabellen
en referentielijst)

Aantal woorden inleiding: 248 woorden



English version

Literature: Occupational physical activity (OPA) does not have similar beneficial health effects
as leisure time physical activity (LTPA). This may be explained by differential effects of both
domains of physical activity on cardiorespiratory fithess (CRF). Literature shows that both OPA
and CRF are associated with BMI. BMI can influence the association. Therefore, the aim of
this study is to investigate the role of BMI as a confounder and moderator in the association.
Methods: This cross-sectional study examined the association between different types of OPA
and CRF. Research was also carried out to investigate the influence of BMI as a confounder
and moderator in the association between OPA and CRF. Physical behaviors were assessed
by two accelerometers among 332 workers with a physically demanding job. OPA was divided
into moderate-to-vigorous physical activity (MVPA) and low intensity physical activity (LPA).
CRF was assessed by the Harvard Step Test.
Results: High OPA levels are associated with low CRF levels. BMI is a significant confounder
in the association between OPA and CRF. BMI is not a significant moderator in the association
between OPA and CRF.

Conclusion: Future research should study the association between OPA and CRF in a
longitudinal design. The moderating effect of BMI should be investigated in a larger sample
size and in overweight or obese people. Our study results highlight the need for
recommendations to take into account the adverse effect of OPA on CRF, in people with a

physically demanding job.

Number of words article: 7839 (excluding preface, table of contents, abstract, appendices,
tables and reference list)

Number of words introduction: 241 words



LITERATURE REVIEW
1. Physical activity
1.1 Definition and guidelines
Physical activity (PA) is defined as any bodily movement by skeletal muscles that requires
energy expenditure (World Health Organization, 2020). Energy expenditure is the amount of
energy a body uses to perform essential physical functions including breathing, digestion,
blood circulation and all the movements someone performs (MacPherson, 2022). PA is crucial
for health, it has a positive influence on both physical and mental health. Furthermore, PA
plays an important factor in the prevention of non-communicable diseases and premature
mortality (Zeiher et al., 2020).

The World Health Organization (WHO) advises adults, between 18 and 64 years, to have at
least 150-300 minutes of moderate-to-vigorous physical activity (MVPA) and 75-150 minutes
of vigorous-intensity physical activity, or a combination of both types of PA for at least 150
minutes per week in order to improve health (World Health Organization, 2022). Following
these guidelines results in a decrease of the risk for non-communicable diseases, such as
cardiovascular disease (CVD). CVD is one of the main causes of death worldwide. In Belgium,
38.000 people die of CVD every year (Vlaams Instituut Gezond Leven, n.d.; World Health
Organization, 2022).

1.2 Context of physical activity

PA consists of four domains of activities, such as leisure-time physical activity (LTPA),
occupational physical activity (OPA), transportation PA and household PA (Hu et al., 2005;
Ketels et al., 2020; Singer et al., 2016). This study will mainly focus on OPA and LTPA. LTPA
takes place outside the job setting and contains sports and recreational PA such as walking,
cycling, dancing, swimming and other sports (Hu et al., 2005; Ketels et al., 2020; Singer et al.,
2016). OPA is considered as activities performed at work and contains different movements
such as sitting office work, standing, walking, lifting and heavy manual labor (Hu et al., 2005;
Ketels et al., 2020; Singer et al., 2016).

Jobs with high OPA levels are often called physically demanding jobs. These jobs are
characterized by heavy physical or back-strenuous activities, extreme hot or cold conditions
and a heavy work regime. In addition, mentally taxing professions such as care-related
professions are also regarded as physically demanding jobs (van de Vyver, 2018). In literature
the term blue-collar worker often refers to people with a physically demanding job (van de
Vyver, 2018).



The different domains of PA are not included in the WHO PA-guidelines, suggesting that all
the PA domains have comparable health effects and benefits (Cillekens et al., 2020, 2022;
Stenholm et al., 2021). Despite the lack of nuance regarding the context of PA in the WHO
guidelines, research shows that it is important to differentiate the domains of PA and take the
context into account (Cillekens et al., 2020, 2022; Stenholm et al., 2021). Studies show that
LTPA and OPA have different effects on cardiovascular health and all-cause mortality
(Cillekens et al., 2020, 2022; Ketels et al., 2020; Stenholm et al., 2021). These effects are
referred to in the literature as the physical activity health paradox.

2. Physical activity health paradox

2.1 General information about the physical activity health paradox

The PA health paradox describes the influence of LTPA and OPA on cardiovascular health
and all-cause mortality. This paradox assumes that LTPA at a moderate-to-vigorous intensity
combined with regular recovery time, will conserve or improve cardiovascular health (Cillekens
et al., 2020, 2022; Ketels et al., 2020; Stenholm et al., 2021). This is however not the case for
OPA. Specifically, OPA including heavy lifting, long periods of standing and uncomfortable
body movements, might have a negative effect on cardiovascular health and contribute to a
higher risk for CVD (Cillekens et al., 2020, 2022; Ketels et al., 2020; Stenholm et al., 2021).

The PA health paradox can be explained by the characteristics of LTPA and OPA (Cillekens
et al., 2020; Ketels et al., 2020; Stenholm et al., 2021). LTPA and OPA differ in duration,
intensity and the amount of recovery breaks. Due to these characteristics, both domains of PA
have a reverse impact on the cardiovascular system and cardiorespiratory fithness (CRF). CRF
(mlO2/min/kg) is the ability of the circulatory and respiratory systems to supply oxygen to the
skeletal muscles, during physical activities (Cillekens et al., 2020; Ketels et al., 2020; Stenholm
et al., 2021). A low CRF corresponds to a low rate at which the body transports oxygen to the
tissues. Which in turn can lead to a higher risk for CVD and all-cause mortality (Cillekens et
al., 2020; Ketels et al., 2020; Stenholm et al., 2021). The standard for assessing this parameter

is the maximal oxygen consumption (VO2 max) (Farooque & Hussain, 2017).

2.2 The influence of OPA and LTPA on CRF

OPA is characterized by prolonged exposure to static or anaerobic movement, during many
hours a day. Another important characteristic is an insufficient amount of recovery breaks. The
low intensity, long duration and limited recovery breaks result in a prolonged elevation of heart
rate and blood pressure. This can result in erosion of the endothelium (Grootenboer, 2021,
Zeiher et al., 2020). Due to vascular damage, the heart has to work harder to transport oxygen
to the tissues. A low oxygen transportation rate is associated with a low CRF and a higher risk
for CVD and CVD mortality (Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al., 2021).



LTPA is, in contrast to OPA, characterized by short-term high intensity movements of large
muscle groups and sufficient recovery breaks (Cillekens et al., 2020; Ketels et al., 2020;
Stenholm et al., 2021; Zeiher et al., 2020). These characteristics have opposite effects on the
cardiovascular system, compared to OPA. The heart rate and blood pressure will not be
constantly elevated, which prevents the blood vessels from being damaged (Clays et al., 2012;
Grootenboer, 2021; Zeiher et al., 2020). The absence of blood vessel damage results in a high
CRF, which indicates a good cardiovascular health and a reduced risk for CVD and CVD
mortality (Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al., 2021).

In conclusion, the PA health paradox shows that OPA has a negative effect on cardiovascular
and general health. LTPA has a positive effect on cardiovascular and general health (Cillekens
et al., 2020; Ketels et al., 2020; Stenholm et al., 2021). Literature shows that BMI is associated
to both OPA and CRF. Therefore, it can be suspected that BMI could influence the association
between OPA and CRF (Duffy et al., 2012; Salinas et al., 2016; van den Berge et al., 2022).

3. Influence of BMI in the association between OPA and CRF

3.1 Definition and guidelines

BMI (kg/m?) is an estimate of body fat that is based on weight and height (Bailey &
Chandrasekaran, 2022; National health service, 2019). It is calculated by dividing a person’s
weight in kilograms by the square of height in meters. BMI is used to determine whether
someone is underweight, at a healthy weight, overweight or obese (Bailey & Chandrasekaran,
2022; National health service, 2019). Table 1 shows the determination of weight status based
on BMI. BMI is the most frequently used parameter for estimating weight and body fat. It is
convenient, inexpensive and can be used routinely (Bailey & Chandrasekaran, 2022; National
health service, 2019).

Overweight and obesity are associated with a higher risk for developing certain health
problems such as CVD, high blood pressure, cancer, type 2 diabetes, sleep apnea, high

cholesterol and other diseases (Bailey & Chandrasekaran, 2022).

Table 1: Determination of weight status based on BM| (Bailey & Chandrasekaran, 2022)

BMI Weight status
<18,5 kg/m2 Underweight
18,5 - 24,9 kg/m? Healthy weight
25 - 29,9 kg/m2 Overweight
>30 kg/m2 Obese

In 2021, more than two billion adults worldwide were overweight. Of those two billion adults,
650 million adults were obese (World Health Organization, 2022). Research shows that the
prevalence of overweight and obese people continues to increase worldwide (Akil & Ahmad,
2011; World Health Organization, 2022).



3.2 BMI as a confounder in the association between OPA and CRF

In several studies that examine the association between OPA and CRF, BMI is included as a
confounder (Duffy et al., 2012; Salinas et al., 2016; van den Berge et al., 2022). A confounder
is a factor that is strongly related to the dependent (DV) and independent (IV) variables. It can
reinforce or mask the association between DV and IV, which can lead to a bias and
misinterpretation of the association between both (Rockwood & Hayes, 2020). Literature
shows that BMI is strongly related to both OPA and CRF (Duffy et al., 2012; Salinas et al.,
2016; van den Berge et al., 2022). These strong associations suggest that BMI might be a

confounder in the association.

3.2.1 The association between OPA and BMI

Research shows that there is a statistically significant positive association between OPA and
BMI. People with a physically demanding job have a higher risk for being overweight or obese
compared to people with a sedentary job, also known as white-collar workers (Duffy et al.,
2012; Salinas et al., 2016; van den Berge et al., 2022). This finding is counterintuitive. People
with a physically demanding job are physically active during working hours. Due to this active
work style, it would be expected that they have a lower risk for being overweight, compared to
white-collar workers. However, the opposite is shown, blue-collar workers have higher risks for
being overweight, poorer health and higher mortality rates (Duffy et al., 2012; Salinas et al.,
2016; van den Berge et al., 2022).

The higher risk for being overweight and poorer health can be explained by different factors,
such as work-related characteristics and lifestyle characteristics (Duffy et al., 2012; van den
Berge et al., 2022). The work-related characteristics are: working in disadvantaged
environments, performing several hours of physically demanding activities per day, having
insufficient time to recover and working long and irregular shifts (Duffy et al., 2012; van den
Berge et al., 2022). Due to the combination of these work-related characteristics, blue-collar
workers often do not have the energy to do physical activity in their leisure time (Duffy et al.,
2012; van den Berge et al., 2022). This can result in high OPA and low LTPA levels (Petersen
et al., 2012; Proper et al., 2020; Singer et al., 2016; Van den Berge et al., 2022). The leisure-
time physical inactivity can lead to a higher risk for being overweight or obese, which in turn
can result in a higher risk for low cardiorespiratory health (Proper et al., 2020; Singer et al.,
2016; Van den Berge et al., 2022).

Lifestyle characteristics can also influence the risk for being overweight or obese. Research
shows that blue collar-workers tend to have a lower socio-economic status and educational
level compared to white-collar workers. A low socio-economic status is significantly associated

with less healthy lifestyle characteristics (Duffy et al., 2012; Salinas et al., 2016).



Duffy et al. (2012) show that blue-collar workers consume significantly more fried food and less
fruit and vegetables, compared to white-collar workers, which is significantly associated with a
higher risk for being overweight. The increased intake of these unhealthy products can be
declared by a low nutrition education (Duffy et al., 2012). Salinas et al. (2016) show that blue-
collar workers tend to have a low nutrition education, which results in a higher chance of
making unhealthy food choices. Duffy et al. (2012) show that blue-collar workers consume
more alcohol compared to white-collar workers. Alcohol consumption is positively associated
with the risk for being overweight and cardiac events. The excessive use of alcohol can also
be explained by an insufficient knowledge about the risks of alcohol consumption (Duffy et al.,
2012; Salinas et al., 2016). In conclusion, blue-collar workers tend to have insufficient
knowledge about the negative effects of unhealthy lifestyle characteristics, which can lead to
a higher risk for being overweight or obese (Duffy et al., 2012; Salinas et al., 2016).

3.2.2 The association between CRF and BMI

Several studies, including the study of Bonney et al. (2018), show a statistically significant
negative association between BMI and CRF. Blue-collar workers with a high BMI, have low
CRF levels (Ku et al., 2019; Ortega et al., 2016; Proper et al., 2020; Singer et al., 2016). This
can be explained by work-related characteristics, lifestyle characteristics and lower LTPA
levels due to high OPA levels. These studies show that work-related and lifestyle
characteristics in people with a physically demanding job can cause a higher risk for being
overweight or obese. The presence of these characteristics and the risk for being overweight
or obese can negatively affect the cardiovascular structure and function. A loss of function
leads to a low CRF and a higher risk for developing CVD and CVD mortality (Ku et al., 2019;
Méakinen et al., 2010; Morassaei & Smith, 2011; Ortega et al., 2016; Proper et al., 2020).

4. Limitations of other studies

The existing studies have a number of limitations that should be taken into account in future
studies. Firstly, objective measurements of OPA and CRF should be an important focus for
future studies. The number of studies using objective measurement of OPA (e.g.,
accelerometers) is rather limited compared to the vast majority of studies using subjective
measures (e.g., self-reported OPA gquestionnaires) (Hallman et al., 2017; Holtermann et al.,
2016). This while recent research shows that subjective measurements significantly differ from
objective measurements. Kuster et al. (2021) find no significant association between OPA and
CRF when subjective measurements were performed. However, a significant association is
found when using objective measurements. Subjective measurements are often prone to bias,
which can lead to a misinterpretation of the parameters under investigation (Korshgj et al.,
2022; Kuster et al., 2021).Therefore, this study will use objective measurements of OPA and
CRF.



Secondly, BMI is often included as a confounder in the analysis of the association between
OPA and CRF. Studies describe the association between BMI and the exposure variable
(OPA) and the association between BMI and the outcome variable (CRF) (Cillekens et al.,
2020; Ketels et al., 2020; Stenholm et al., 2021; Singer et al., 2016; van den Berge et al.,
2022). Based on these associations, it can be suspected that BMI is a confounder in the
association between OPA and CRF. However, none of these studies examined how strongly
BMI can influence the association between OPA and CRF.

Thirdly, literature suggests that BMI may also be a moderator in the association between OPA
and CRF (Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al., 2021; Singer et al., 2016).
Given the strong association between OPA and BMI on the one hand and CRF and BMI on
the other hand, it can be suspected that BMI may enhance the negative association. To the
best of our knowledge, most available literature focuses on the association between BMI and
the exposure and outcome variables. There are no studies available that examined the

influence of BMI as a moderator in the association between OPA and CRF.

5. Problem statement and research question

This research aims to gain more insight into the influence of physically demanding work on
cardiovascular health. A physically demanding job can have a negative impact on health. In
2020, 53% of employees in Belgium were absent due to physical complaints caused by
physical overload during work (Beroepsverenging voor ergonomie, 2020). People with a
physically demanding job have high OPA levels which can have a negative impact on CRF
and the risk for CVD mortality (Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al.,
2021). By examining the physical activity pattern of people with a physically demanding job,
health risks could be identified and interventions could be developed to improve the health of
the employees. By mapping the physical load of certain tasks, employers could adjust work

processes to reduce the physical load and improve working conditions.

Literature suggests that BMI could influence the association between OPA and CRF (Duffy et
al., 2012; Ku et al., 2019; Makinen et al., 2010; Morassaei & Smith, 2011; Proper et al., 2020;
Salinas et al., 2016; van den Berge et al., 2022). Given the strong association between BMI
and OPA on one hand and BMI and CRF on the other hand, several studies include BMI as a
confounder in the analysis of the association between OPA on CRF. However, none of these
studies examined how strongly BMI can influence the association between OPA and CRF
(Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al., 2021; Singer et al., 2016; van den
Berge et al., 2022). Therefore, the aim of this research is to examine whether BMI can lead to
an underestimation or overestimation of the association between OPA and CRF. In addition,

the extent to which BMI distorts the association between OPA and CRF will also be examined.



Literature also suggests that BMI could be a moderator and could influence the strength and
direction of the association between OPA and CRF (Cillekens et al., 2020; Ketels et al., 2020;
Stenholm et al., 2021; Singer et al., 2016; van den Berge et al., 2022). People with a physically
demanding job can have a lower socio-economic status and lower health education. The
possible lack of health education can lead to unhealthy lifestyle characteristics. This can in turn
lead to a higher risk for being overweight or obese. Literature shows that people with a
physically demanding job can also have a higher risk for being overweight or obese because
of work-related determinants. People with a physically demanding job have high OPA levels,
what can lead to more physical inactivity during leisure time. A high OPA and low LPTA can
negatively affect BMI and CRF (Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al.,
2021) To the best of our knowledge there are no studies that describe the influence of BMI as
a moderator in the association between OPA and CRF. Therefore, this study will also examine
the impact of BMI on the strength and direction of the association between OPA and CRF. If
BMI influences the association between OPA and CRF, it is important to develop different

health promotion intervention components for the different BMI categories.

The research question and research hypotheses that were formulated from the literature

review are presented in Table 2.

Table 2: Research question and hypotheses
Research question

What is the association between occupation physical activity and cardiorespiratory fitness,
with BMI as a confounder/ moderator?

Research hypothesis

BMI is a significant confounder in the negative association between OPA and CRF. If BMI
is not included as a confounder, the association will be underestimated. BMI is a significant
moderator in the negative association between OPA and CRF. BMI has a synergetic effect
in the association between OPA and CRF. The negative association will be stronger in
overweight or obese people.
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METHOD

1. Study population and design

1.1 General information

The data in this study were collected as part of the larger Flemish Employees’ Physical Activity
(FEPA) study (Ketels et al., 2019, 2020). The protocol of this study was described by Ketels et
al. (2019). The participants were recruited by convenience sampling across seven different
companies within the service and production sector in Flanders, Belgium. The measurements
were carried out in the period from February 2017 to June 2018. This cross-sectional study
examined the effect of BMI in the association between OPA and CRF in the study participants.

The inclusion criteria were: non-pregnant, Dutch speaking, employed for at least 50% and
aged between 18 and 65 years. People who worked exclusive nightshifts were not included in
the study population (Ketels et al., 2019).

2. Measurements

2.1 General procedure

The procedure included a self-reported questionnaire, a medical screening and objective
measurement of OPA and CRF (Ketels et al.,, 2019, 2020). Participants who wanted to
participate in the research were provided an appointment for a medical screening, which took
place at the worksite during the working hours, and a questionnaire. Participants could choose
if they wanted to fill in the questionnaire on paper or to fill it in online. The different items of this
guestionnaire were described in the FEPA study protocol (Ketels et al., 2019). Not all the items
that were prompted in the questionnaire of the FEPA study protocol were used in this study. In
this study the information about age, sex, educational level and smoking status was used for
the statistical analyses. During the baseline medical screening participants received
information about the study and the procedure. Before starting the examinations, the

participants were also asked to sign an informed consent (Ketels et al., 2019, 2020).

A researcher conducted baseline measurements including height, weight, waist circumference
and blood pressure. An estimation of the CRF was determined by the Harvard Step test (HST).
After medical screening the researcher attached two accelerometers on the skin of the
participants. The accelerometers provided objective measurement of PA. (Ketels et al., 2019,
2020).
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2.2 Exposure variable: OPA

Two tri-axial Activity AX3 accelerometers were used to measure OPA and LTPA (Ketels et al.,
2019; Skotte et al., 2014; Stemland et al., 2015). One accelerometer was worn on the back
and the other on the right thigh. The accelerometers were orientated with the x-axis pointing
downwards, y-axis horizontally to the left and z-axis horizontally forward (Ketels et al., 2019).

Participants wore the accelerometers for three to four consecutive working days. Participants
also had to keep a diary, in which they reported the beginning and the end of their working
day, their time of going to and getting out of bed, the moments they took the accelerometers
off (e.g., while taking a bath or going swimming) and the time of a reference measurement.
The reference measurement was used to calibrate the accelerometers. Participants had to
stand straight and still for fifteen seconds per day to perform the calibration (Ketels et al., 2019,
2020; Skotte et al., 2014; Stemland et al., 2015).

The accelerometer data were downloaded using Axivity software (AX3-GUI, Omgui Software)
and analyzed using a custom-made MATLAB software called Acti 4 (The National Research
Centre for the Working Environment, Copenhagen, Denmark and Federal Institute for
Occupational Safety and Health, Berlin, Germany). This software was able to identify different
domains of PA and postures such as lying, walking, running, sitting, standing, moving, rowing,
cycling and walking on stairs. The domains of PA were identified with a high sensitivity and
specificity. The accelerometers have a sensitivity and specificity of respectively 98.2% and
98.3%. The interobserver reliability is more than 90% (Ketels et al., 2019, 2020; Skotte et al.,
2014; Stemland et al., 2015).

The data of the diary were used to identify leisure time, work time and time spent in bed. Work
time (OPA) was defined as the hours spent at the job setting. Leisure time was defined as the
time away from work, not including sleep. Only participants with measurements for work and
leisure time for at least one day were included in further analyses. Moments where the

participants did not wear the accelerometers were excluded (Ketels et al., 2019, 2020).

Sedentary behavior was defined as time spent sitting or lying down. Time spent moving and
walking slowly (<100 steps per minute) was combined to estimate the time spent on LPA.
Moving was defined as a standing position with small movements but without regular walking.
MVPA was defined as the time spent running, walking on stairs and fast walking (>100 steps
per minute). The mean time spent on these three activities was calculated for work and leisure
time (Ketels et al., 2019, 2020). This study focused on the association between OPA and CRF.
Sedentary behavior and time spent standing were not directly related to PA during work.

Therefore, only LPA and MVPA during work were included in further analyses.
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2.3 Outcome variable: CRF

The standard for assessing CRF is the maximal incremental cycle ergometer test, also known
as the cycling test or VO, max test (Farooque & Hussain, 2017). The company setting in which
the tests were conducted did not allow the cycling test to be performed. In this research the
CRF was objectively measured by using the Harvard Step Test (HST). The HST is a single-
stage test used to determine the physical fithess index (PFI). PFl is an estimation of the CRF
(Ketels et al., 2019, 2020).

During the HST participants were asked to step up and down a bench for five minutes. The
bench was 33 cm for women and 40 cm for men. The rhythm at which the participants had to
step up and down was indicated by a metronome with a stepping rate of 22.5 steps per minute.
Before doing the test, the participants had a one minute practice session to become familiar
with the protocol. Participants were allowed to stop before the end of five minutes, if they felt
exhausted or when the stepping rate was not maintained for longer than fifteen seconds (Ketels
et al., 2019, 2020).

After the test, participants were asked to sit down. During the recovery time, heart rate was
measured. Three recovery heart rates were measured by using a polar device (Polar A300
HR, Kempele, Finland) with a one minute interval. The three recovery heart rates were used
to calculate the PFI, which was determined by the following equation: PFI% = (duration of
exercise in seconds x 100)/(2 x (recovery heart rate 1 + 2 + 3)). The PFI rating is shown in
Table 3 (Fox et al., 1973; Ketels et al., 2019, 2020).

Table 3: PFl rating index (Fox et al., 1973)
PFI rating Physical fitness index

Male Female
Excellent >115 >91
Good 103-115 84-91
Fair 91-102 77-83
Poor <91 <77
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2.4 Baseline characteristics and confounding variables

Baseline characteristics were assessed by a questionnaire and baseline clinical
measurements. The questionnaire included socio-demographic data such as, age, sex,
educational level and smoking status. Sex was classified as ‘man’ or ‘woman’. Smoking status
was classified as ‘non-smoker’ or ‘current smoker’. Educational level was categorized in three
levels. Education until primary school was classified as ‘low’, secondary school and/ or one or
two years of specialization was coded as ‘medium’ and university or college was classified as
‘high’ (Ketels et al., 2019, 2020).

Participants’ length and weight were measured with a Seca 704 column scale (SECA Medical
Measuring Systems and Scales, Birmingham, UK; scales 701/704). Before standing on the
scale participants were asked to remove heavy clothes and shoes. Height was measured while
the participants were standing straight and not wearing shoes. Based on these measurements
the corresponding BMI (kg/m?) was calculated. In line with the WHO international standards,
overweight and obesity were defined. BMI was classified as ‘underweight’ (<18.5 kg/m?),
‘normal weight’ (18.5-24.9 kg/m?), ‘overweight (25-30 kg/m?) and ‘obese’ (>30 kg/m?) (Ketels
et al., 2019, 2020).

3. Statistical analyses

Before further analyses were conducted, the distribution of all parameters was checked.
Histograms were requested to detect any outliers. The associations between the different types
of OPA (MVPA during work and LPA during work) and CRF were investigated by means of
linear regression analyses. The analyses were gradually corrected for confounding variables
(age, sex, smoking status, BMI, educational level and percentage MVPA during leisure time).
In addition, the role of BMI as a possible moderator was investigated by means of moderation
analyses. All analyzes were performed using the SPSS software (version 28.0.1.1, SPSS Inc.,
Chicago, lllinois). The level of significance for the multiple linear regressions was set at p<0.05

(5%). The level of significance for the moderation analyses was set at p<0.10 (10%).
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RESULTS

All analyses are performed on part of the data of the study by Ketels et al. (2020). The analyses
are performed on the data of 332 people with a physically demanding job.

1. Descriptive statistics

Information  regarding demographics, accelerometers-assessed information and
accelerometers-assessed physical behaviors are provided in Table 4. The mean age is 38.78
(x11.17) years, 57.20% of the participants are women. Almost half of the participants graduate
from university or university college (49.10%). The participants have a mean BMI of 24.86
(x4.21) kg/m2. More than half of the participants have a healthy weight (56.00%), 31.90% of
the participants are overweight and 10.50% are obese. A quarter of the participants (24.10%)
smoke. The mean fitness score for men is 102.95 (£28.03). A third (33.10%) of men with a
physically demanding job have a poor fitness score, while 26.80% have an excellent fithess
score. The mean fitness score for women is 91.24 (+26.83). Of all women with a physically
demanding job 44.70% have a poor fitness score, while 13.70% have an excellent fitness
score. On average, workers provide 3.0 (£0.90) valid accelerometer-assessed working days,
with an average of 7 hours 54 minutes (x 1 hour 13 minutes) working hours and 7 hours 46

minutes (1 hour 40 minutes) leisure time hours.

Table 4: Descriptive characteristics of the study population (N=332). (Flemish Employees Physical Activity study, Flanders,
Belgium, 2017-2018) (Ketels et al., 2019, 2020)

Age 38.78 (+11.17)
Sex

Female 190 (57.20)

Male 142 (42.80)

Educational level

Low (until primary school) 59 (17.80)

Medium (secondary school and/ or 1 to 2 years of 110 (33.10)

specialization)

High (university or university college) 163 (49.10)

BMI (kg/m?)

BMI general (kg/m?) 24.86 (x4.21)
Underweight (<18.5 kg/m?2) 1.20

Healthy weight (18.5 — 24.9 kg/m?2) 56.00

Overweight (25-29.9 kg/m?) 31.90

Obese (>30 kg/m?) 10.50

Current smoker 80 (24.10)

Physically active job 332 (100)

Fitness score (CRF) men 102.95 (+28.03)
Poor (<91) 33.10

Fair (91-102) 17.60

Good (103-115) 21.20

Excellent (>115) 26.80

Fitness score (CRF) women 91.24 (+26.83)
Poor (<91) 44.70
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Fair (91-102) 24.70

Good (103-115) 13.70

Excellent (>115) 13.70

Valid accelerometer wear-days 3.0 (x0.90)
Mean total work time (min/day) 474 (£73.20)
Mean total leisure time (min/day) 466 (+100)
Mean total work time (min/day) 474 (£73.20)
Percentage MVPA during work 14.44 (7.35)
Percentage LPA during work 53.92 (+19.15)
Mean total leisure time (min/day) 466 (+100)
Percentage MVPA during leisure time 9.57 (5.01)
Percentage LPA during leisure time 30.44 (£12.66)

2. Main analyses

2.1 Linear regression analyses: the influence of BMI as confounder in the association
between different types of OPA and CRF

Table 5 shows the results of the multiple linear regression analyses of the association between
percentage MVPA during work/ percentage LPA during work and CRF. The unadjusted model
shows the association between the independent variables (percentage MVPA during work or
percentage LPA during work) and CRF. The following models are gradually corrected for the
confounders BMI, age, sex, educational level, smoking level and percentage MVPA during
leisure time. Model 1 shows the association between the different types of OPA and CRF,
controlled for BMI. Model 2 shows the association, controlled for BMI, age, sex and educational
level. Model 3 shows the association, controlled for the confounders included in model 2,
smoking level and percentage MVPA during leisure time.

Table 5: Linear regression analyses between the different types of occupational physical activity (MVPA and LPA) and CRF.

Results from multiple linear regression analyses in 332 workers (Flemish Employees’ Physical Activity Study, Flanders,
Belgium, 2017-2018).

Linear regression analysis of percentage MVPA during work and CRF

B SE t-value P
Unadjusted model -0.339 0.210 -1.615 0.107
Model 1 -0.418 0.191 -2.189 0.029
Model 2 -0.516 0.195 -2.652 0.008
Model 3 -0.699 0.186 -3.758 <0.001

B SE t-value P
Unadjusted model -0.272 0.080 -3.403 <0.001
Model 1 -0.265 0.073 -3.651 <0.001
Model 2 -0.165 0.075 -2.207 0.028
Model 3 -0.150 0.073 -2.047 0.041

The level of significance is set at p<0.05 (5%).

Unadjusted model: The association between independent variables (percentage MPVA during work or percentage LPA during
work) and dependent variable (CRF).

Model 1: Unadjusted model with BMI added as a confounder.

Model 2: Model 1 with age, sex and educational level added as confounders.

Model 3: Model 2 with smoking level and percentage MVPA during leisure time added as confounders.
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The unadjusted model shows no statistically significant association between percentage
MVPA during work and CRF. However, the association becomes statistically significant when
controlled for confounders. There is a statistically significant negative association (=-0.418
and p=0.029) between percentage MVPA during work and CRF, adjusted for BMI. An increase
of percentage MVPA during work results in a decrease of cardiorespiratory fithess score.

The research question focuses on the influence of BMI as a confounder in the association
between percentage MVPA during work and CRF. Upon comparison of the effect sizes
between the unadjusted model (B=-0.339) and model 1 (=-0.418), it can be seen that the
effect sizes differ more than 10%. This means that BMI is rightly included as a confounder. If
BMI is not controlled for, the association can be misinterpreted. The association between
percentage MVPA during work and CRF stays statistically significant when gradually corrected
for age, sex, educational level, percentage MVPA during leisure time and smoking level (shown

in Table 5, model 2 and model 3).

The unadjusted model shows a statically significant negative association between percentage
LPA during work and CRF. The association remains significant after adding BMI as a
confounder (Table 5, model 1). There is a statistically significant negative association between
percentage LPA during work and CRF, adjusted for BMI (=-0.265 and p=<0.001). An increase
of percentage LPA during work results in a decrease of cardiorespiratory fithess score. Upon
comparison of the unadjusted model (f=-0.272) and model 1 (B=-0.265), it can be seen that
the effect sizes do not differ more than 10%. This means that BMI does not need to be included
as a confounder. This can be explained by a less strong association between LPA and BMI
compared to the association between percentage MVPA during work and BMI. The association
between percentage LPA during work and CRF stays statistically significant when gradually
corrected for age, sex, educational level, percentage MVPA during leisure time and smoking

level (shown in Table 5, model 2 and model 3).
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2.2 Moderation analyses: the influence of BMI as a moderator in the association
between different types of OPA and CRF

Table 6 displays the main effects of percentage MVPA during work/percentage LPA during

work and BMI on CRF, as well as their interaction effects. The moderation analyses are

performed with the centralized variables of percentage MPVA during work, percentage LPA

during work, BMI and CRF.

Table 6: Moderation analyses between the different types of occupational physical activity (MVPA and LPA) and CRF with
BMI as a moderator. Results from moderation analyses in 332 workers (Flemish Employees’ Physical Activity Study, Flanders,
Belgium, 2017-2018).

Moderation regression analysis of percentage MVPA during work and CRF with BMI

as moderator

B SE t-value P 95% CI B
Interaction effect  -0.019 0.055 -0.347 0.728 -0.127;0.089
(MVPAw.BMI)
Percentage -0.429 0.194 -2.214 0.028 -0.810;-0.048
MVPAw
BMI -3.002 0.365 -8.150 <0.001 -3.721;-2.283
moderator

B SE t-value P 95% CI B
Interaction effect -0.004 0.019 -0.237 0.813 -0.041:0.032
(LPAwW.BMI)
Percentage -0.264 0.073 -3.602 <0.001 -0.408;-0.120
LPAwW
BMI -2.910 0.368 -7.917 <0.001 -3.634;-2.187

The level of significance is set at p<0.10 (10%). The interaction effects were calculated with the centralized
variables, percentage MVPA during work, percentage LPA during work and BMI. The main effects were calculated
with the centralized variables.

There is no statistically significant interaction effect in both moderation regression analyses.
The association between percentage MVPA during work and CRF is not statistically significant
different by BMI (p=0.728). The association between percentage LPA during work and CRF is
not statistically significant different by BMI (p=0.813). However, there is a statistically
significant negative main effect between percentage MVPA during work and CRF (p=0.028)
and between percentage LPA during work and CRF (p<0.001). The results of the moderation
analyses confirm the results of the multiple linear regression analyses. The multiple linear
regression analyses show statistically significant negative associations between percentage

MVPA during work/percentage LPA during work and CRF, corrected for BMI.
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DISCUSSION

1. The association between OPA and CRF

This study examines the influence of OPA on CRF in people with a physically demanding job.
This target population was chosen because research has shown that continuous physical
activity and insufficient recovery time at work result in a higher risk for developing CVD
(Cillekens et al., 2020; Ketels et al., 2020; Stenholm et al., 2021). CRF was used to determine
the capacity of the cardiovascular system and the risk for developing CVD. This parameter is
measured in a company setting by means of the Harvard Step Test. A low CRF corresponds
to a low rate at which the body transports oxygen to the tissues. The slower the oxygen is
transported to the tissues, the more difficult it is to perform physical tasks and the greater the
risk for developing blood vessel damage and CVD (Cillekens et al., 2020; Ketels et al., 2020;
Stenholm et al., 2021).

This study shows a statistically significant negative association between the different types of
OPA (MVPA and LPA) and CRF. More physical activity at work is associated with a lower CRF.
These findings are in line with literature (Cillekens et al., 2020; Ketels et al., 2020; Stenholm
et al., 2021). Studies have already shown that OPA is, in contrast to LTPA, characterized by a
long-term and moderate intense load and insufficient recovery time. These characteristics
have a negative effect on the cardiovascular health (Cillekens et al., 2020; Ketels et al., 2020;
Stenholm et al., 2021). This research shows that it is important to take into account the setting

in which the physical activity is performed, when drawing up future PA guidelines.

2. The Influence of BMI as a confounder in the association between OPA and CRF
This study investigates the role of BMI as a confounder in the association between the different
types of OPA and CRF. The multiple linear regression analysis between percentage MVPA
during work and CRF shows that BMI is a statistically significant confounder. If the analysis is
not corrected for BMI, the regression coefficient of the association is underestimated by more
than 10%. The multiple linear regression analysis between percentage LPA during work and
CRF shows that BMI is not a statistically significant confounder. This can be explained by a
less strong association between LPA and BMI (Cillekens et al., 2020; Ketels et al., 2020;
Stenholm et al., 2021). Although BMI is not a significant confounder in the association between
LPA and CREF, it is recommended to include BMI as a confounder when investigating the
association between OPA and CRF. If BMI is not included, the association between OPA and
CRF is misinterpreted. The confounding influence of BMI could be explained by the strong
association between BMI and OPA on one hand and between BMI and CRF on the other hand
(Duffy et al., 2012; Proper et al., 2020; Salinas et al., 2016; Singer et al., 2016; Van den Berge
etal., 2022).

19



3. Theinfluence of BMI as a moderator in the association between OPA and CRF

This study also examines the role of BMI as a moderator in the association between the
different types of OPA and CRF. The moderation analyses show that no statistically significant
moderation effects are present. The association between percentage of MVPA during work/
percentage LPA during work and CRF is not significantly different according to BMI. To
conclude, our results show that BMI does not statistically significantly influence the strength
and direction of the association OPA and CRF. Due to a lack of literature the results of this
study cannot be compared to previous studies. More general studies have already shown that
there are three reasons that could explain a non-significant moderation effect: small sample
size, the actual absence of a moderation effect and the setting (Kraemer et al., 2006; Livingston
& Haardorfer, 2019; Rockwood & Hayes, 2020). Firstly, a small sample could make moderation
effects unobservable. It could be that the amount of people with a physically demanding job
and overweight or obesity is too small to find a moderation effect. Significant moderation effects
can be found in sample sizes larger than 200-300 participants (Kraemer et al., 2006; Livingston
& Haardorfer, 2019). In this study 141 participants with a physically demanding job are
overweight or obese. This could be too small to detect a significant moderation effect. Another
explanation is the actual absence of a moderation effect. The literature does not describe a
moderating influence of BMI in the association between OPA and CRF. A lack of literature
could confirm the absence of a significant moderation effect (Kraemer et al., 2006; Livingston
& Haardorfer, 2019; Rockwood & Hayes, 2020). Non-significant results are often not published
in scientific literature. A third explanation is the setting. There could be an insufficient variance
in the setting and sample. The population of this study is rather homogeneous, with more than
half of the participants having a healthy weight. More than half of the participants have a
medium and high educational level. The homogeneous sample could result in not finding a
significant moderation effect. If the setting is more heterogeneous, BMI could be a statistically

significant moderator (Rockwood & Hayes, 2020).
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4. Strengths, limitations and recommendations for future research

4.1 Strengths

To the best of our knowledge, this is the first study that examined the influence of BMI as a
moderator in the association between OPA and CRF. This study adds evidence to the very
limited literature available on this topic. The research also has several general strengths.
Firstly, this study, in contrast to most available studies in literature, distinguishes between the
different types of OPA (Hall et al., 2019; Korshgj et al., 2022; Stenholm et al., 2021). This
distinction makes it possible to investigate which type of OPA has a stronger positive or
negative influence on CRF (Ketels et al., 2020, 2022). Future policy makers should take the
strength of these associations into account. In order to develop correct exercise guidelines, it
iS necessary to investigate the most optimal ratio between the different types of OPA and sitting
breaks. This optimal ratio is called the sweet spot hypothesis. However, few studies have
investigated this sweet spot hypothesis in people with a physically demanding job. Further
research is needed to be able to draw up correct exercise guidelines. These studies need to
distinguish between the different types of OPA and LTPA (Holtermann et al., 2021). Secondly,
the setting is also a strength of this study. The study is conducted in people with a physically
demanding job. This target group has a higher risk for developing problems such as
cardiovascular diseases. By examining the physical activity of this target group, health risks
can be identified, and interventions can be developed to improve the health of the employees
(Cillekens et al., 2020; Kang et al., 2015; Ketels et al., 2020). Another strength of this study is
the use of objective measures of physical activity through accelerometers. Research has
shown that subjective measurements often lead to an underestimation of the actual movement
pattern (Korshgj et al., 2022; Kuster et al., 2021). Two accelerometers were used for the
objective measurement of physical activity. Using multiple accelerometers results in more
accurate identification of the different body movements (Korshgj et al., 2022; Kuster et al.,
2021).

4.2 Limitations and recommendations for future research

The study has a number of general limitations. Firstly, two accelerometers were used to
objectively measure OPA. As a result, it is not possible to measure forward bending of the back
and repetitive movements of the arms above the head. However, these movements are
common during work hours and are associated with lower levels of CRF (Dencker-Larsen et
al.,, 2019). The use of more accelerometers, preferably four, is required for a more
comprehensive assessment of specific postures (Dencker-Larsen et al., 2019; Ketels et al.,
2020). A second limitation of this study is the use of the Harvard step test to measure CRF in
a large sample. The HST is not the most valid method for assessing VO.max. The literature
has shown that the maximal incremental cycle ergometer test is the most valid method to

assess VO.max and cardiorespiratory health (Ekblom-Bak et al., 2014; Ketels et al., 2020).
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However, it is not possible to perform this test in an occupational context, therefore the Harvard
step test can be used and gives an estimation of the VO,max. The Harvard step test has the
disadvantage that the workload increases with body weight. This makes the step test easy to
perform for healthy people in good physical condition, while it requires almost maximum effort
for less fit people (Ketels et al., 2019, 2020). Another limitation is the use of BMI as a parameter
to determine the body composition of individuals. Recent studies have shown that there are
other parameters such as body fat percentage and waist circumference that provide a more
accurate measurement of body composition (Lutoslawska et al., 2014; Nimptsch et al., 2019).
However, in this study BMI was chosen because it is a widely used and inexpensive parameter
with which body composition can be determined in an occupational context. It may be
appropriate in future studies to measure body composition using bioelectric impedance
analysis, instead of BMI (Lutoslawska et al., 2014; Nimptsch et al., 2019). Another shortcoming
of this research is the design. A cross-sectional study does not allow to draw conclusions about
causality. Thus, it cannot be concluded with certainty that a change in OPA is the cause of a
change in CRF. It is also not possible to study changes in variables over time. It is
recommended to conduct longitudinal studies in the future, to be able to formulate statements
about causal relationships (Ketels et al., 2020; Van den Berge et al., 2022; Zeiher et al., 2020).
The last restriction of this study is the convenience sampling that is used to recruit participants.
This can lead to a sample that is only partially representative of the target population. Voluntary
participation can also lead to selection bias. It cannot be ruled out that participants were
younger and fitter than their non-participating colleagues. In addition, only the fit employees
will perform a physically demanding job for a long time. There is also a selection bias at the
company level. It may be that only companies with more resources chose to participate in the
study (Ketels et al., 2020). Due to the lack of literature on the influence of BMI as a moderator
in the association between OPA and CRF, it is not possible to compare the results of this study
with previous studies. A lack of literature can lead to shortcomings in methodology and a limited
theoretical base (Livingston & Haardorfer, 2019; Rockwood & Hayes, 2020). Future studies
should use a larger sample size. The composition of this sample is also important. It is possible
that a moderation effect can be observed in overweight or obese people (Kraemer et al., 2006;
Livingston & Haardérfer, 2019). The number of participants with a low educational level is also
too small. It could be that the higher educational level results in healthier lifestyle
characteristics and higher CRF levels. However, in this study the amount of overweight or
obese participants is too small to find a statistically significant moderation effect (Kraemer et
al., 2006; Livingston & Haardorfer, 2019).

22



CONCLUSION

This study shows that there is a statistically significant negative association between OPA and
CRF. More physical activity at work is related to a decrease in CRF. This is in line with the
available literature. This study examines the influence of BMI as a confounder and a moderator
in the association between OPA and CRF. The analyses show that BMI is a significant
confounder in the association between OPA and CRF. Failure to control for BMI when studying
the association between OPA and CRF will lead to a misinterpretation of the association. This
finding is in line with the literature and research hypothesis. The confounding effect can be
explained by the strong relationship between BMI and OPA on one hand and BMI and CRF on
the other. In addition, the moderation analyses show that BMI is not a statistically significant
moderator of the association between OPA and CRF. The association between OPA and CRF
is not significantly different according to BMI. This finding is not in line with the research
hypothesis. Based on the strong between BMI and OPA on one hand and BMI and CRF on
the other hand, it was suspected that BMI was a moderator of the association between OPA
and CRF. The discrepancy between the observed results and expectations can be explained
by a too small sample size, an insufficient heterogenous sample or the actual absence of a
moderation effect. Due to lack of literature in which the moderating effect of BMI is described,
it is not possible to compare the results of this study with previous studies. The moderating

role needs further investigation in a larger and more heterogenous sample size.

This study shows that an increase in the amount of OPA is associated with a decrease in CRF
in people with a physically demanding job. Physical work does not have the same positive
effects on cardiovascular health, compared to physical activity during leisure time. Despite the
evidence on the opposite health effects of OPA and LTPA on CRF, the WHO PA-guidelines
do not take the different domains of PA into account. In the future, policymakers should take
these different domains into account when drawing up new exercise guidelines. To establish
correct guidelines, future research should investigate the causality of the association between
OPA and CRF through a longitudinal design with four accelerometers. It is also necessary to
determine the most favorable movement ratio (sweet spot hypothesis) for people with a
physically demanding job. Based on this information, guidelines can be drawn up regarding

the number of breaks that people with a physically demanding job should take.
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In conclusion, this study shows that BMI needs to be included as a confounder in future studies
when investigating the association between OPA and CRF. Failure to control for BMI will lead
to misinterpretation of the results. This study also shows that BMI is not a moderator in the
association between OPA and CRF. To the best of our knowledge this study was the first to
examen the moderating effect of BMI. Therefore, this study contributes to the lack of available
literature. Given the limited literature and possible methodological limitations, it is necessary
that future studies examine the moderating effect to confirm the results of this study. Future
research should use a longitudinal design with a larger and heterogeneous sample size. If
these studies can show that the association between OPA and CRF is stronger in overweight
or obese people, BMI should be taken into account when developing health promotion
interventions. The intervention components for overweight or obese people should not only

focus on promoting healthy physical activity at work, but also on lowering BMI.
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ATTACHMENTS

1. Attachment 1: Social outreach

Is fysieke arbeid gezond? Hebben mensen met een fysiek zware job en overgewicht een
slechtere hart- en vaatgezondheid?

Bewegen is goed voor de gezondheid, maar niet als het gaat over lang aangehouden fysieke
arbeid. Verschillende werk gerelateerde inspanningen, zoals lasten tillen of regelmatig met de
armen boven schouderhoogte werken, hebben een negatieve invioed op de hart- en
vaatgezondheid. Onderzoek toont aan dat dit soort arbeid, in tegenstelling tot sporten, het hart
op een slechte manier belast. Tijdens het sporten worden het hart en de bloedvaten gedurende
een korte periode sterk belast. Het hart krijgt na deze inspanning de tijd om te herstellen,
waardoor het sterker wordt. Fysieke arbeid heeft tegenovergestelde effecten op het hart. Het
hart en de bloedvaten worden continue belast en krijgen onvoldoende tijd om te herstellen, dit
kan aanleiding geven tot beschadiging van deze organen en dus een verhoogd risico op hart-
en vaatziekten. Onderzoek toont aan dat mensen met een fysieke zware job meer kans
hebben op een slechte hartgezondheid. Er is dus een negatief verband tussen fysieke arbeid

en hartgezondheid.

Onderzoek stelt dat dit negatief verband kan beinvioed worden door de Body Mass Index
(BMI). BMI kan een verstorende of een modererende variabele zijn. Een verstorende variabele
heeft een sterk verband met de variabelen waartussen je een relatie wil onderzoeken. Dit wil
zeggen dat BMI een sterk verband heeft met fysieke arbeid en hartgezondheid. Als er tijdens
het bestuderen van het verband tussen fysieke arbeid en hartgezondheid geen rekening wordt
gehouden met BMI, zorgt dit voor een verkeerde interpretatie van het verband. De eigen studie
bevestigd dat BMI een verstorende variabele is. BMI zou niet alleen een verstorende variabele
maar ook een moderator kunnen zijn. Een moderator is een variabele die de sterkte en de
richting van het verband kan beinvioeden. Eigen onderzoek kon niet aantonen dat BMI een
moderator is. Het verband tussen fysieke arbeid en hartgezondheid is niet verschillend
naargelang de BMI-categorie. Mensen met een fysiek zware job en overgewicht hebben geen
slechtere hartgezondheid in vergelijking met mensen met een gezonde BMI. Er is echter weinig
literatuur beschikbaar over dit onderwerp. Verder onderzoek bij een grotere steekproef en bij

mensen met overgewicht is noodzakelijk om deze resultaten te bevestigen.

In tegenstelling tot de gangbare veronderstellingen heeft fysieke arbeid een overwegend
negatieve impact op de gezondheid. Meer fysieke activiteit op het werk zorgt voor een
slechtere hartgezondheid. Toekomstig onderzoek moet BMI opnemen als een verstorende
variabele. De rol van BMI als moderator moet verder onderzocht worden. Als BMI een
moderator zou zijn van dit verband dan is het belangrijk om hiermee rekening te houden bij

het ontwikkelen van gezondheid bevorderende programma’s.



2. Attachment 2: consent Ethics Committee

Communsie woor Medaeche Efvek

Proda. P Desen

SECRETARIS
Prof ar. R Putwrran

NCANG 15
ROUTE rax2

Alzender : Cammissie voor medische ethiek

Prof. Dr. Els Clays
Alhier
contact telefoon e-mail
C issie voor medische ethiek +432(0@ 3323336 Ethisch comitef@uzgent be
Aanvrager datum pagina
Lauri Lisvens 300572022 16
Onze referentie: EuvdraCT.nr: Belg. Regnr:
BC09453 E03 B6702022000226

Betreft:

"Kan fysiek zwaar werk ook gezond zijn? Welk bewegingspatroon tijdens
het werk zorgt voor een verbeterde fitheid en gezondheid?"

"Can physically demanding work also be healthy? What movement
pattern during work ensures improved fitness and health?"

Positief advies conform de wet van 7 mei 2004 betreffende experimenten
op de menselijke persoon

Beste collega

De Commissie Medische Ethiek (CME) verbonden aan de Universiteit Gent
(Ugent) en het Universitair Ziekenhuis Gent (UZ Gent) heeft het
bovenvermelde dossier onderzocht.

Na raadpleging van de bijkomende informatie en/of aangepaste documenten
met betrekking tot dit dossier, is de CME van oordeel dat de voorgesteide
studie, zoals beschreven in het protocol, wetenschappelijk relevant en ethisch
verantwoord is.

EC geeft daarom op 18/05/2022 een gunstig advies over deze studie.

Ingediende documenten: zie bijlage 1
Ledenlijst: zie Bijlage 2
Aandachtspunten: zie Bijlage 3a

Met vriendelijke groeten,

—

Prof. dr. Philippe Deron
Voorzitter
Commissie voor Medische Ethiek U(Z) Gent

)
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CC: FAGG
Cc: HIRUZ CTU (Clinical Trial Center UZ Gent)

Unofficial translation in English:

Positive advice in accordance with the law of 7 May 2004 on experiments on the human person

The Ethics committee (EC) of University Ghent (Ugent) and Ghent University Hospital (UZ Gent) has
examined the above mentioned dossier.

EC therefore gives on 17/05/2022 a favourable opinion on this study.

Submitted documents: see Annex 1
List of members: see appendix 2
Points of concern: see appendix 3b
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Bijlage 2: Overzicht leden CME U(Z) Gant

waorsier: Pral. dr. P. Deran
Secretars: Profl. Dr. R. Paleman
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Plastsvervangend id
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Appendix Ja: Aandachtspunten (indien van toepassing)

De CME benadvin! e véranbvosrdefkheid van de PYOmaior vav dil anderiosk [en aanBen wan J& Srvacy Wi de persoons-
ipalignfgegevens in contecien med patidrden, of b hef insen van palidnipe pevens, inclusief de juiste ilvesring dearan door collega’s
en sfudendan. De Pliramotar is verantwaordefii voor de Litvoering van het prijecloonstal in oversenstemming mel de lospassaije

wal- & ragalgeving waansnder, maar el bepedd fol, de EL-varndening 2075679 [Algamens Vemrdening
de Balgische Wel op de patiSniervechien van 227 872002, an bef beleid van de insellng wase hed onderzoek wordi uifgeveerd.

D& CME verwiis! op haar websilte nasr de ICHGCP-ichiiinan an heveshig! dal van she onderzoaker san GCP-irainng varedsd iz Hel @
de vevantsvoordaikhais van de hoafdonderzoeker dat ek §d van hel onderzoeksiean san galdip GOP-cardificast haafl. De conformet
van veraslde documenten lan sazichie van de MNederandse documenten is de versalwoardelfikheid van de opdrachigever.

Wi vestigan ww sandach! ap hel faif dal de CME venwach! dal haar sersle opmarkingen ab inilio it Ssamerking wanden gencmen by de
vaigende indisning door dezelftls £ponmsar.

Mits er asn Clnical Trial Agreemeant g, kan de studie pas stanen wenneer de Clinical Trial Agreement werd poedgekeurd en
andertekend deor de CEO van hel LT Genl fenol door sen gemachlipde verdepenwoordiger ven de DSenl)

Studies mel gansesmiddelsn voor ondarzoak én bapaskle sludies mat madical devices ™ disnen doar de kant (P1 of spovsar) fe worden
ingadiend b hel FAGG (Fadersal Agenischan vesr Gensasmiddelen an Gersndbeidsprodusien).

Stugies mel parestmiddalan Foor ondsrzoak magen enkel uilgevoerd worden op voonwaarde dal de minisler (FAGE) geen berwasr
mmaakl Bianen de welleliie larmjnen zoals besshravean in an 13 van de Belgische wel van TE2004 balraffands sxparinentsn op de

mensaliks persoon en in s 21 van de Beigisehe wet van TOS2077 betrefands kinische prosvan mef genssmiddalen oo men saijk
gebruik,

Bepaake anderzoeken mel medische bulpmiddelsn valien ook snder watielike lerminen (KB van 17/0/2009). Rasdpleey de websile
wan bel FAGE voor meser infarmafie: waw fBog-aimps be |

Oiderznek ap embvys's in vilis vall snder de wel wan 11 mei 2003, Alvarens hef sndermekspropct kv sfaren, versis! dengalii
anderzosk ook asn posiiel agwes van hel Federasl Comild voor medizeh en wedenschappeli onderzosk op ambryo’s in wiro

Gafieve rekening i@ houdan mal de regamanlen van hef Zekenhuid niave wesfaibehser &0 02 repamansn van de wed van 19
decambear 2008

Dt ganadige sdviss van de CME bowd! niet iv dal 5 de gesiends studie ap Seh neemi. L B versntvoordalik voor hel ondersmsk.
Dasrmaas! dienf u anvoor & 2ongen dal uw mening als befrokken onderzosker word! wesngegeven in pubWcalies, rapparfen voor de
overhaid ele, die hel resuifas! 2 van A onderzoek. U wordf eraan heranand dal mel badrakiing fof kinische onderzoeken e
wasgenomen emstige gebeurenis snmiddeilik moel worden gemeld aan de sponsar en de sthische commizsie, zalfs als hef
oovzakeiilk verband roed de sudie anduideik is.

Da CME-poegtaiing die voor san Speciliel projecd wordl gegeven, i@ Sdn jagy geidiy. 1) varzosken v ons e nformenan ais hed
anderroek mel wordf gestat of ais hel onderzoek nigd binnen 1 jasr na goedkeuring star.

Die CME bevesiigh ded - in geval van balsngenversirengaling - betrakken leden niel deslneman san de sfamming sver hel ondersosk.

Incien bal anderzoek rial hinnen sen jasr word bedindigd aisl de [CH-GCP dal jaarkjis een voorigangerapponiage san de CME wardt
-

Tol slof varssaken wi u de (voordige of gaplands) bedindiging van he! anderzosk binnen de wetlislike lerminen fe meldan en het
Clirveal Study Repen (CSR) san de CME le bezsrgan.

Hewrd &r it het geval van ssn kinschs proef (EudraCT) rekaning mas dal de resullaten moelen wovden gepubBzesnd in het Eurapean
Clirveal Trial Register. Hel rappart van deze resuliafen ken ale SR ngar de EC wordan gasfuurd,

— -
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Appendix 3b: Points of concern (if applicable)

The EC emphasires the responsibiiily of the Piisromealor of this shudy concenming the privecy of the personipatisnt data in eontacts with
patisnts, or when viewing patien! dals, including the comes! implementation thereed by coworkers snd studsnis, The Plipremeder i
responsibis for the implamentation of ihe project propass)l in sceondance with sppicalie lawe and reguiations inclading, bot not frdsd o,
the EL) reguiation 2016670 (Ganars! Dafa Protection Reguistion), the Belgian Law on patiants’ rights of 2282002, and the palicy of the
Frsfifution where e ressarch wil be canied sul

The EC refers is the ICH/GOP guidslines on iz websie, and confims that 8 GOP-iraining i required from each investigator. ¥ is the
respansibily of the principsl investigater thal sech member af the study laarm has & valid GCP-canifizats.

The confarmity of iranslated documeants compared lo ihe Duleh docy , g I ¢ ity of fie SpEnSaF.
w.emwn'mmmmmmmwmmmmwnymmmumanmmmuhm

BUBTNSSIEN by e SAME SPONSon

Provided thal there it & Clinical Trial Agreement, the sludy can snly siart when the Clinieal Trial Agreament has been aporoved and
signed by ihe CED of UZ Gent {andir by an sutharized represaniative of LiGeni).

Sfustes with investigatianal madicinal produsts and cevtain sudies with Thedicsl devices” should be submitied by the client (P) or spanssr)
ta e FAMHP [Faderal Apsnsy for Madisines snd Heallh Produets)

Sfustes wilh investigationsl medicinal products are anly allbwed b be condusled, provided thal the minisler (FAMAP) doss nol stale
abjation within lagal deadines as destrbad in an 13 af the Balyian law of 7752004 contaming expenments on the human parsen and
art. 21 of the Belgian lew of TS/201T conceming cinical Irials with madizines far bumen use.

Canain sludies uding medicsl devicas ane also covanad by legal deadines (KB of 17/32009). Plasss consul ife FAMHFP wabsile for mone
frferalion Wi, Dog-almng. be_

Reseansh an embayos i il /s covensd by Ihe law of May 11, 2003, Befove Ihe ressanch project can Sian, SUch rESeach S50 FEQUIFES &
positive advice of the Federal Commiltes for madical snd seisnlific ressarch on embryos i vilns.

Plagze fake inte account the reguistisns of e hospital conceming MEsve managemeand and Ihe reguistions of e law of Decambar 15,
2008

Thiz favorable sdvice of ihe EC does nof imply that f will sssame respansibily for ihe plaaned sludy. You will nemain responsible far the
sludy. in additian, you shoud Ehal your apinisn S& an invehed researcher s reprodussed in publicalions, reponts for the povammen,
ele. which are the resull of this sludy. Yoo sre reminded haf conceming elnical stucdies, any sbesrved sanows svent nesds bo be reponed
immeddiataly b the sponser and the ethics commitles, svan I the caussl relationship with the study is uncisar,

The EC agproval given v & specilic groject, i valid for one year. We reques! you fo inform us if the stugy will nof be initisted or i the
shey dews nod sfart wilhin 1 year affer sppeoval,

The EC confirms fhal - in caze of conflic! of inlerast - invohed membars da nod fake parf in the vale concarning the sfudy.
IFihe study will ned be ferminated within & year, the ICH-GCP demends (sl 87 annual progress report will be provided bs the EC.

Finally, we reques! poo b report the lemination (early or planined) of the study wilhin the lagal deadlines and provide the Clinical Study
Report (CSR) f the EC.

I case of & clinca sl (EudralT), please be informed thal the resulls must be published in the Furgpean Chnical Trial Regisler. The
repot of fese resuts can be sand fo the EC as the CER.

e ——
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3. Attachment 3: Log field work

"

JII |\ FACULTEIT GENEESKUNDE EN
UNIVERSITEIT =W = GEZONDHEIDSWETENSCHAPPEN

GENT

Logboek veldwerk

* Meevolgen en uitvoeren van: Agristo Mazareth Bui0-14u30 [Su30)
- bloeddrukmetingen,
beenlengte,
bulkomitrek,
heupomtrek,
Eewichi,
- lengte
« meevolgen en helpen bij het
aanbrengen van de hartslagmonitor
en accelerometers.
# Helpen bij het uitvoeren van de
Harvard Step Test

+ Installeren programma’s data- UGent (UZ Gent) 14u30-16ul5 [1uds)
werwerking

* |nvoeren van gegevens datacollectie
Agristo Mazareth

* Mesvolgen en uitvoeren van: Agristo Mazareth Bu30-11000 [2u30)
- bloeddrukmetingen,
beenlengte,
bulkomitrek,
heupomtrek,
Bewicht,
- lengte
« meevolgen en helpen bij het
aanbrengen van de hartslagmonitor
en accelerometers.
= Helpen bij het uitvoeren van de
Harvard Step Test

* |Installeren programma’s data- UGent (UZ Gent) 11u00-12u15 (1ulfs)
werwerking # uitleg over het maken
wan feedbackrapport

* Inwvoeren van gegevens datacollectie
Agristo Nazaraeth




* Maken van feedbackrapporten

Thutswerk

10u15-12u00 +
12u20-14u45
(4u10)

* Maken van feedbackrapporten UGent (UZ Gent) 10u30-16ud5 (6uls)

* Maken van feedbackrapporten UGent (UZ Gent) Bud5-16u45 (8u)

* Maken van feedbackrapporten Thuiswerk 8ud5-14u00 (5ul5)

* Maken van feedbackrapporten UGent (UZ Gent) 8ud5-15u45 (7u)

* Maken van feedbackrapporten Ugent (UZ Gent) 12u30-15u30 (3u)

* Maken van feedbackrapporten Thuiswerk 17u40-18u40 (1u)

« Maken van feedbackrapporten Thuiswerk 18u00-19u30 (1u30)

« Maken van feedbackrapporten Thulswerk 18u50-21u30 (1u40)

* Maken van feedbackrapporten Thuiswerk 16:00 - 16:45
(45min)

¢ Maken van feedbackrapporten Thutswerk 19:30-20:00 (30min)

van de masterproef.

Gelieve het logboek veldwerk op te laden in Sparta tegen de deadline voor het indienen




4. Attachment 4: Receipt extra data

T - FACULTEIT GENEESKUNDE EN
] =V ~ GEZOMDHEIDSWETENSCHAPPEN
UNIVERSITEIT
GENT

Ontvangstbewifs extra data

Ik, Ef? {E‘ﬂ“ﬂ;‘ ) - , [cojpromotor aan de Universiteit Gent, verklaart dat de

student . LoWlian iUt . ult de Master in de Gezondheldsbevardering de

extra data met verplichte onderdelen heeft ingediend,

De “extra data' dient drie verplichte onderdelen te bevatten:

* deel ‘Masterproef. Hieronder staat de integrale tekst van de masterproet, bijlagen inbegrepen (zowel
in Word formaat als in pdf formaat) zoals deze wordt Ingediend bij de examencommissie. De naam van
het bestand is <familiengam_voornaam_jaar.doc=,

= gdeel "Andere documenten’. Alle verzamelde documenten die niet in de masterproef opgenamen zijn,
warden hieronder verzameld. Bvb: Informatiebrochures, gebruikte vragenlijsten... kunnen in deze map

worden ppoenpmen,
= gdeel "Data”. Hierin staan alle onbewerkte data, alle bewerkte data en alle syntaxen,

Handtekening [cojpromator

[elim-nlt document op te laden in Sparta tegan de deadline voor het indienen van de masterproed




5. Attachment 5: Flyer FEPA study

e

FACULTEIT GENEESKUNDE EN
GHENT .
UNIVERSITY 'J/\‘ GEZONDHEIDSWETENSCHAPPEN

Studie:
Fysieke activiteit
en gezondheid

op het werk
o

Voor werknemers tussen de 18 en 67 jaar oud
Meer dan 40% tewerkgesteld

« Invullen van een vragenlijst (£ 25 min) .

. Meten van lengte, gewicht, bloeddruk en fitheid
(tijdens de werkuren, + 30 min)

« Dragen van 2 bewegingsmeters en 1 hartslagmeter
gedurende 3 opeenvolgende werkdagen en 1 vrije dag

Meetperiode in onderling overleg
=P Na de studie gratis feedback over uw
beweegpatroon, hartslag en fysieke fitheid

Deelnemen?
Antwoordkaart invullen en afgeven aan uw
leidinggevende of in de deponeerdoos werpen.

Voor vragen of meer informatie:
. margo.ketels@ugent.be




6. Attachment 6: General information letter for participants

Informatiebrief voor de deelnemers

Titel van de studie: Onderzoek naar de fysieke activiteit en gezondheid op het werk.

Dfficiéle titel: Onderzoek naar de imdoed van verschillende risicofactoren op musculoskeletale
en cardiovasculaire gezondheid en de mogelijke modererende rol van psychosociale
hulpbronnen en fysieke fitheid bij werknemers met een fysiek zwaar beroep.

Beste,

U wordt uitgenodigd om deel te nemen aan een studie. Neem, voor u beslist deel te nemen
aan deze studie, voldoende tijd om deze informatiebrief aandachtig te lezen en dit te
bespreken met de onderzoeker of zijn'haar vertegenwoordiger. Neem ook de tijd om vragen
te stellen indien er onduidelijkheden zjn of indien u bijkomende informatie wenst. Dit proces
wordt ‘informed consent’ of ‘geinformeerde toestemming’ genoemd. Eens u beslist heeft om
deel te nemen aan de studie zal men u vragen om het toestemmingsformulier achteraan te
ondertekenen.

1. Beschrijving en doel van de studie

Wij nodigen u graag uit om deel te nemen aan een wetenschappelijke studie van de vakgroep
Wolksgezondheid en Eerstelijnszorg van de Universiteit van Gent. De studie zal onderzoek
voeren naar de fysieke activiteit en gezondheid van werknemers met een fysiek actief beroep.
In deze studie willen we de fysieke acliviteit en de hartslag van werknemers gedurende
verschillende opeenvolgende dagen regisireren alsook werk- en gezondheidsparameters via
een vragenlijst in kaart brengen. Werknemers die meer dan 50% tewerkgesteld worden, niet
Zwanger zijn en de Nederlandse taal goed beheersen, zullen worden opgenomen in deze
studie. Het doel van deze studie is om te weten welke factoren een negatieve maar ook
positieve impact hebben op de gezondheid van werknemers. Met deze informatie kunnen we
gerichte aanbevelingen opstellen om zowel uw mentale als fysieke gezondheid te verhogen.

Deelname aan het onderzoek houdt een kort medisch onderzoek in waarbi] we uw lengte,
gewicht, bloeddruk, hartslag in rust en fysieke fitheid meten. De fysieke fitheid zal in kaart
gebracht worden d.m.v. de Harvard steptest. De Harvard steptest is een submaximale test
waarbij u gedurende 5 minuten op en af een verhoog (33 cm voor vrouwen, 40 cm voor
mannen) dient te stappen. Ma het beéindigen van de test dient u te gaan zitten en zal om de
halve minuut uw hartslag gemeten worden. Voor deze test gelden er een paar extra
exclusiecriteria: gewrichtsoperatie in de afgelopen maanden, werknemers met locomotorische
of musculoskeletale aandoeningen, personen die bétablokkers moeten innemen, werknemers
met een vastgestelde cardiovasculaire aandoening(en) of een recent vastgesielde bovenste
luchtwegaandoening. Dit onderzoek vindt plaats fijdens de werkuren op uw werkplek en zal
ongeveer een halfuur tijd in beslag nemen. Op het einde van het medisch onderzoek worden
3 kleine toestellen aangebracht die gedurende minstens 3 werkdagen en 1 vrije dag uw
bewegingen en harslag zullen registreren. U kunt tjdens deze metingen al uw gebruikelijke
activiteiten blijven doen. Enkel tijdens het douchen of het zZwemmen dient de hartslagmonitor
verwijderd te worden om nadien terug aangebracht te worden. Na de meetperiode kunt u zelf
de toestellen verwijderen, in de daar voorziene zak op te bergen en mee te nemen naar uw
werk. Als laatste zult u verzocht worden om een vragenhijst in te vullen, schriftelijk of online,
die peilt naar verschillende werk- en gezondheidsparameters en zal ongeveer 25 & 30 minuten
duren. De vragenlijst mag u thuis invullen en nadien terug meenemen naar uw werk. Na afloop
van de studie worden uw ziekieverzuim gegevens gedurende één jaar opgevolgd. De
Ziekteverzuim gegevens worden via de werkgever opgevraagd.



Sommige onder jullie zullen alreeds deelgenomen hebben aan een gelijkaardige studie in
2017-2018 van dezelfde onderzoeksgroep. Onderaan dit formulier vragen we daarvoor ook
jullie toestemming om de alreeds verzamelde gegevens en verwerkie resultaten opnieuw te
mogen gebruiken voor deze huidige studie.

Deze studie werd vooraf goedgekeurd door een onafhankelijke Commissie voor Medische
Ethiek verbonden aan het Universitair Ziekenhuis van Gent en de Universiteit Gent. De studie
wordt uitgevoerd volgens de richtlijnen voor de goede klinische praktijk (ICH/GCP) en de
verklaring van Helsinki opgesteld ter bescherming van mensen deelnemend aan klinische
studies. In geen geval dient u de goedkeuring door de Commissie voor Medische Ethiek te
beschouwen als een aanzet tot deelname aan deze studie.

Deze verzameling van gegevens wordt uitgevoerd onder supervisie van Prof. Dr. Lutgart
Braeckman. De opdrachtgever van de studie is UGent.

2. Hoeveel parlicipanten zullen aan deze studie deelnemen en wat is de duur
van de studie?

Er zullen in totaal een 500-tal werknemers aan deze studie deeinemen. Het invullen van de
vragenlijst zal ongeveer een 25 tot 30 minuten van uw fijd in beslag nemen. Het medisch
onderzoek inclusief meting van lengte. gewicht, bloeddruk en hartslag in rust en het vitvoeren
van de Harvard Step test zal 30 minuten duren. Als laatste zal u gevraagd worden om
gedurende een periode van minimum 3 werkdagen en 1 vrije dag 3 toestellen te dragen. Ma
het be€indigen van dit onderzoek zal er geen tijd meer van u gevraagd worden.

3. Toestemming en weigering

De deelname aan deze studie is volledig vrijwillig. U kunt weigeren om deel te nemen aan de
medische screening (inclusief meting gewicht, lengte, buikomtrek en fysieke fitheid), het
dragen van de meetinstrumenten voor opeenvolgende dagen, het invullen van de vragenlijst
of het opvolgen van ziekteverzuim gedurende een jaar zonder dat u hiervoor een reden moet
opgeven en zonder dat dit op enige wijze een invloed zal hebben op de verdere relatie met de
onderzoeker of op uw werkrelaties. Dit zal ook geen negatieve invioed hebben op de kwaliteit
van afnamen van de ambulante meting, medische screening, de vragenlijst en uw verdere
feedback. Uw deelname aan deze studie zal beéindigd worden als de onderzoeker meent dat
dit in uw beland is. U kan ook woortijdig uit de studie teruggetrokken worden door de
onderzoeker als u de in deze informatiebrief beschreven procedures niet goed opwvolgt of u de
beschreven items niet respecteert. Indien u uit de studie gehaald wordt, zullen de reeds
verzamelde gepseudonimiseerde gegevens in de databank blijven voor analyse, maar er zal
geen nieuwe data toegevoeqgd worden.

4. Wat zijn de risico's bi] deelname aan deze studie

Er zijn geen risico’s of bijwerkingen verbonden aan dit onderzoek. Enkel geringe irrtatie van
de huid is in uitzonderlijke gevallen mogelijk bij het dragen van de hartslagmonitor of door de
medische tape gebruikt om de activiteitsmeters te bevestigen aan de huid. Deze mogelijke
irritatie wverdwijnt echter binnen de eerste uren/dagen na het verwijderen van de toestellen en
dus ook tape.

U hebt het recht op elk ogenblik vragen te stellen over de mogelijke enfof gekende risico’s van
deze studie. Als er in het verloop van de studie gegevens aan het licht komen die een inviced
zouden kunnen hebben op uw bereidheid om te blijven deelnemen aan deze studie, zult u
daarvan op de hoogte worden gebracht. Mocht u door uw deelname aan de studie toch enig
nadeel ondenvinden, zal u een gepaste behandeling krijgen.



5. Voordelen

Deelname aan deze studie brengt voor u waarschijnlijk geen medisch of ander voordeel met
Zich mee. Dit onderzoek biedt mogelijkheden om de oorzaken van deze problemen te
bestuderen en zo specifieke richtlijnen op te stellen. Uw bijdrage aan de wetenschap is zeer
waardevol en we appreciéren uw deelname ten zeerste. U ontvangt na afloop van de studie
een uitgebreid geindividualiseerd feedbackrapport over verschillende parameters zoals uw
fysieke fitheid, bloeddruk, aantal stappen tijdens uw werkdag, aantal uur per dag dat u zit
enzovoort. Vioor u biedt dit onderzoek dus een unieke kans om meer te wefen over uw
gezondheid en fysiek activiteit zowel op het werk als tijdens uw vrije dagen.

6. Kosten

Uw deelname aan deze studie brengt geen extra kosten mee voor u, maar biedt ook geen
financieel voordeel.

7. Vertrouwelijkheid

In overeenstemming met de Algemene Verordening Gegevensbescherming (of GDPR) (EU)
2016/679 van 27 april 2016 (die vanaf 25 mei 2018 in voege is) en de Belgische wet van 30
juli 2018, betreffende de bescherming van natuurlijke personen in verband met de verwerking
van persoonsgegevens en betreffende het vrije verkeer van die gegevens, zal uw persoonlijke
levenssfieer worden gerespecteerd en kan u toegang krijgen tot de verzamelde gegevens. Elk
onjuist gegeven kan op uw verzoek verbeterd worden.

Liw toestemming om deel te nemen aan de studie betekent dat we gegevens van u verwerken
voor het doel van de klinische studie. Deze verwerking van gegevens is wettelijk voorzien op
basis van artikel 6, § 1, (b), (e) of (f) en artikel 9, § 2(j) van de Algemene Verordening
Gegevensbescheming.

Alle informatie die tijdens deze studie verzameld wordt zal gepseudonimiseerd worden (hierbij
kan men uw gegevens nog terug koppelen naar uw persoonlijk dossier]. In het geval van
pseudonimisering zal de sleutel tot deze codes enkel toegankelijk zijn voor de onderzoeker of
de door hem/haar aangestelde wervanger. In deze studie kunnen ook gegevens verzameld
worden via vragenlijst aan de deelnemer. Daartoe zal u gevraagd worden een persoonlijk
email-adres te bezorgen waarop u deze vragenlijst wenst te ontvangen. Enkel de
gepseudonimiseerde gegevens zullen gebruikt worden voor analyse van de gegevens en in
alle documentatie, rapporten of publicaties (in medische tijdschriften of congressen) over de
studie. Vertrouwelijkheid van uw gegevens wordt dus steeds gegarandeerd. Zowel
persoonlijke gegevens als gegevens aangaande uw gezondheid zullen verwerkt en bewaard
worden gedurende minstens 20 jaar. De verwerkingsverantwoordelike van de gegevens is de
instelling van de hoofdonderzoeker van de studie, Prof. Dr. Lutgart Braeckman (Universiteit
Gzent). Zijn/haar onderzoeksteam zal toegang krijgen tot uw persoonsgegevens.

In het kader van de gegevensbescherming zullen de gegevens verwerkt worden door
personen behorend tot het onderzoeksteam en aangeduid door en onder de
verantwoordelijkheid van de hoofdonderzoeker inclusief interne medewerkers met een niet-
gezondheidszorgberoep.

De Data Protection Officer kan u desgewenst meer informatie werschaffen over de
bescherming van uw persoonsgegevens. Contactgegevens: Hanne Elsen, privacy(@ugent.be.

Vertegenwoordigers van de opdrachtgever, auditoren, de Commissie voor Medische Ethiek
en de bevoegde overheden, allen gebonden door het beroepsgeheim, hebben rechtstresks
toegang tot uw medische dossiers om de procedures van de studie enfof de gegevens te



controleren, zonder de vertrouwelijkheid te schenden. Dit kan enkel binnen de grenzen die
door de betreffende wetten zijn toegestaan. Door het toestemmingsformulier, na voorafgaande
uitleg, te ondertekenen, stemt u in met deze toegang.

De Belgische toezichthoudende instantie die verantwoordelijk is voor het handhaven van de
wetgeving inzake gegevensbescherming is bereikbaar via onderstaande contactgegevens:

Gegevensbeschermingsautoriteit (GBA)
Drukperssiraat 35 - 1000 Brussel

Tel. +32 2 274 48 00

e-mail: contact@apd-gba.be

Website: www.gegevensbeschermingsautoriteit. be

8. Verzekering

De opdrachtgever voorziet in een vergoeding enfof medische behandeling in het geval van
schade en'of letsel ten gevolge van deelname aan deze klinische studie. Voor dit doeleinde is
een verzekering afgesloten met foutloze aansprakelijkheid conform de wet inzake
experimenten op de menselijke persoon van 7 mei 2004 (Allianz Global Corporate & Specialty;
Uitbreidingstraat 86, 2600 Berchem; Tel: +32 33 04 16 00, polisnummer BELO0DS6Z).

Indien de onderzoeker van mening is dat er verband met de studie mogelijk is, zal hijzij de
aangifteprocedure bij de werzekering starten. Op dat ogenblik kunnen uw gegevens
doorgegeven worden aan de verzekeraar. In het geval van onenigheid met de onderzoeker of
met de door de verzekeringsmaatschappij aangestelde expert, en steeds wanneer u dit nodig
acht, kunnen u, of in dit geval van overlijden uw rechthebbende, de verzekeraar rechistreeks
in Belgié dagvaarden (Allianz Global Corporate & Specialty; Uitbreidingstraat 86, 2600
Berchem; Tel: + 32 33 04 16 00).

4. Contact

Indien u wenst te registreren om deel te nemen, kunt u bijgevoend antwoordformulier invullen
en deponeren in de voorziene doos op uw werk. Daarna zullen we u contacteren om een
eerste afspraak vast te leggen. Indien u meer informatie wenst of verdere vragen heeft. kan u
ons altijd contacteren via e-mail {margo.ketels@ugent.be) of telefonisch (+32 9 332 83 31).

Met vriendelijke groet en alvast hartelijk dank voor uw medewerking!

Mevwr. Margo Ketels, onderzoeksmedewerker (Margo.Ketelsi@lUGent be)
Prof. dr. Els Clays, hoofdonderzoeker (Els.Claysi@mUGent.be)

Prof. dr. Lutgart Braeckman, hoofdonderzoeker (Lutgart Braeckmani@UGentbe)




7. Attachment 7: Practical information letter for participants

Informatie voor thuis

Studie fysieke activiteit en gezondheid op het werk

Meting: 4 opeenvolgende dagen: 3 werkdagen en 1 vrije dag (24u/dag)
Belangrijk: dagboek invullen + referentiemeting
Na 4 dagen toestellen afdoen + alles van folie in de vuilnisbak
=> dlle toestellen + kabels + dagboek + overig materiaal in blauwe zak
en afgeven aan leidinggevende
Vragen: margo.ketelseugent.be of 04731211 09

Twee bewegingsmeters

Deze twee bewegingsmeters
zijn WATERBESTENDIG =>
mogen dus ALTIID
aangehouden worden, ook

tijdens het douchen.
Indien toch losgekomen:
zie volgende pagina

Hartslagmeter

Hartslagmeter is NIET

WATERBESTENDIG => dient

dus verwijderd te worden
tijdens het douchen,

zwemmen...

Hoe verwijderen en terug
aanbrengen:

zie laatste pagina
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Twee bewegingsmeters

Wanneer de bewegingsmeters loskomen: zie hieronder

Medische tape

1) Doorzichtige medische tape die over de bewegingsmeter geplakt
was, wegsmijten.
2) Folie rond de bewegingsmeter mag blijven (indien nog intact)
a. Indien niet: klein beetje huishoudfolie rond toestel
3) Daarna toestel met USB poort naar beneden en bol naar boven

(de bol moet je dus zien) ey
o Gele bol = rug = K y

o Rode bol = rechter bovenbeen

4) Doe de medische tape aan één kant los, plaats dit op het toestel en
doe de andere kant los = folie mooi over het toestel plakken
5) Eenmaal de toestellen aangebracht zijn, zijn ze terug klaar voor

gebruik.

Geef op het dagboekje aan wanneer de toestellen zijn losgekomen.
Indien 1 toestel losgekomen: vermeld kleur bol.



Hartslagmonitor

Wanneer men doucht, of in water gaat: zie hieronder

Ontsmettingsdoekjes +

@ nievwe elektroden

1) Eerst dient het toestel UIT gezet te worden: 4 seconden op de aan/uit
knop drukken (knop in het midden)
=> Eerst hoor je een korte pieptoon, gevolgd door 3 korte pieptonen
=> Ter controle: het groen lichtje van het toestel knippert NIET meer
2) Trek beide elektroden nu van het lichaam en verwijder van kabel
3) Nu kan u douchen of zwemmen = Tijdsstip in dagboek noteren!
4) NIEUWE METING: nieuwe elektroden nemen (zie zakje) en bevestigen
aan kabeltje. Doe het wit plastiekje van de elektrode en plaats op
dezelfde plaats (ontsmetten met doekje) als ervoor op het lichaam.

Hartslagmeter: rechtsboven

Tweede elektrode: linksonder

5) Duw nu 1 maal kort op de aan/uit knop: de meting zal starten en het
groen lichtje dient te knipperen.




8. Attachment 8: Informed consent participants

| TOESTEMMINGSFORMULIER VOOR DE DEELMEMERS

Referentienummer van de deslnemer voor deze studie

Ik heb het document “Informatiebrief voor de deelnemers” pagina 1 tot en met 4 gelezen en
begrepen en ik heb er @en kopl) van gekregen. Ik heb uitleg gekregen over de aard, het doal én de
duur van de studie en over wat men van mij verwacht. [k heb uitheg gekregen over de mogelijke risico's
@n voordele van de studie. Men heeft me de gelegenheid en voldoende tid gegeven om vragen te
stellen over de studie en ik heb op al mijn vragen een bevredigend antwoord gekregen, ook op

medische vragen.

Ik begrjp dat deelname aan de studie vrijwillig is en dat ik mij op elk ogenblik uit de studie mag
terugtrekken zonder ean reden voor deze beslissing op te geven en zonder dat dit op enigeriel wijze
aen invioed zal hebben op mijn verders relatie met de onderzoeker of op mijn werkralaties.

Ik bn me ervan bewust dat deze studie werd goedgekeurd door een onafhankelijke Commissia voor
Madische Ethiek verbonden aan het UZ Gent &n de Universiteit Gent en dat deze studie zal uitgevoerd
worden volgens de richtlijnen voor de goede kiinlsche praktijk (ICH/GCP) en de verklaring van Helsinkl,
opgesteld ter bescherming van mensen deelnemend aan experimenten. Deze goedkeuring was in
geen geval de aanzet om te beslissen om deel e nemen aan deze studie.

Ik begrijp dat auditors, vertegenwoordigers van de opdrachigever, de Commissie voor Medische Ethiek
of bevoegde overheden, mijn gegevens mogelijks willen inspecteéran om de werzamelde informatie te
controleren. Bovendien ben ik op de hoogte dat bepaalde gegevens doorgegeven worden aan de
opdrachtgever van de studie. Te allen tijde zal mijn privacy gerespectesrd worden.

Men heeft mi| ingelicht dat zowel persoonlijke gegevens als gegevens aangaande mijn gezondhweid
worden verwerkt en bewaard gedurends minstens 20 jaar. [k ben op de hoogte dat ik recht heb op
toegang en op verbetering van deze gegevens. Aangezien deze gegevens verwerkt worden in het
kader van medisch-wetenschappelijke doeleinden, begrijp ik dat de toegang tot mijn gegevens kan
uitgesteld worden tot na beéindiging van het onderzoek. Indien ik toegang wil tot mijn gegevens, zal ik
mij richten tot de onderzoeker die verantwoordelijk s voor de verwerking ervan.

Aankrulsen door de dealnemer indien akkoord

Ik stem in om deel te nemen aan de volgende delen van de studie:

Ik stem emmee in om vollediy samen te werken met de onderzosker. Ik zal hem/haar op de
hoogte brengen als Ik onverwachte of ongebruikelijke symptomen ervaar.

Ik stem ermee in dat mijn ziekteverzuim gegevens opgevraagd kunnen worden gedurande 12
maanden na de start van de siudie.

Ik stem ermee in deel te nemen aan de medische screening.

Ik ben op de hoogte gebracht van de specifieke vwoorwaarden die verbonden zijn aan het
uitvoeren van de Harvard stoptest. en bevestig dat ik hieraan wens deal te nemaen.

Ik stem ermee in deel te nemen aan de ambulante metingen (bewegingsmeters en
hartslagmonitor).

Ik stem ermee in de \rragenmsl in te vullen.

Ik stem ermee in dat mijn e-mailadres gebruikt wordt woor het versturen van vrageniijsten.

Enkel van toepassing voor participanten die hebben deslgenomen aan de baseline studie in
2017-2018: |k stem ermee in dat mijn gegevens van de baseline studie cpnieuw gebruikt
worden om de doelstellingen van de huidige studie te behalen.




Maam en voomaam van de deelnemer Handtekening Daturn

Maam en voornaam van de ans-ondarzoekar” Handiekening Daturm

2 kopiedn dienen te worden wervolledigd. Hel ongineel wordt door de onderzoeker bewaard in het ziekenhuis
gedurends 20 jaar, de kopie wordt aan de deslnemer gegeven.

* Aankruisen door de onderzoeker indien akkoord

Ik verklaar de benodigde informatie inzake deze studie (de aard, het doel, en de t& voorziena

effecten) mondeling te hebben verstrekl evenals een exemplaar van het informatiegocument
aan de deslnemer te habben versirekl

Ik bewvestiy dat geen enkele druk op de deelnemer is ultgecefend om hem'haar te doen

toestemmen tol deelname aan de studie en ik ben bereid om op alle eventuele bijkomende

vragen te antwoorden.
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