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Abstract.

BACKGROUND: Working in an office environment is characterised by physical inactivity and sedentary behaviour. This
behaviour contributes to several health risks in the long run. Dynamic workstations which allow people to combine desk
activities with physical activity, may contribute to prevention of these health risks.

OBJECTIVE: A dynamic workstation, called Oxidesk, was evaluated to determine the possible contribution to healthy
behaviour and the impact on perceived work performance.

METHODS: A field test was conducted with 22 office workers, employed at a health insurance company in the Netherlands.
RESULTS: The Oxidesk was well accepted, positively perceived for fitness and the participants maintained their work
performance. Physical activity was lower than the activity level required in the Dutch guidelines for sufficient physical
activity.

CONCLUSIONS: Although there was a slight increase in physical activity, the Oxidesk may be helpful in the reducing
health risks involved and seems applicable for introduction to office environments.
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1. Introduction

When people sit still for too long without sufficient
active breaks, this is called sedentary behaviour. In
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the long term, such behaviour can result in several
health issues, such as type II diabetes, cardiovascular
disorders and even premature death [1]. Sedentary
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behaviour and physical inactivity are independent
health risks; even with regular exercise, people are
still exposed to increased health risks if they have
a sedentary lifestyle [2]. As there is no commonly
accepted definition of sedentary work, the number of
persons exposed to the sedentary work related health
risks is difficult to estimate the numbers of persons.
In the Netherlands, about 50% of the adult working
population reports sitting 4 or more hours per day at
work [3]. In the USA, Church et al. [4] stated that in
2008, about 25% of all occupations had a sedentary
character, whereas this was only 15% in 1960 were
sendentary. In the USA, sedentary occupations are, as
in the Netherlands, predominantly located in sectors
information, financial activities, and professional and
business services.

In order to present a solution, an office furniture
manufacturer and product designer jointly developed
a flexible dynamic workstation called Oxidesk (see
Fig. 1). The development of the Oxidesk began at the
end of 2009. At that time, the scientists who initi-
ated the development were not aware of the health
risks of sedentary work. The aim of the Oxidesk
was to contribute to the recommended daily amount
of moderately intense physical activity by incorpor-
tating that activity in the office. This was in line
with recommendations that TNO issued in 2006 [5]
and remained the primary aim of the Oxidesk, even
after the managing scientists learned about health
risks of sedentary work. The Oxidesk workstation
should allow employees to efficiently combine var-
ious office chores with exercise. In the comparison
of three different dynamic workstations [6], it was
concluded that with the exception of high precision
mouse tasks, the measured short-term work perfor-
mance was not affected by working on a dynamic
workstation. A field evaluation study was conducted
with the Oxidesk.

The research questions were:

Could the Oxidesk substantially contribute to more
physical activity, without loss of quality or quantity
of office work being performed at the same time?

What is the acceptance of this innovative concept,
and what are the perceptions of the mental and the
physical fitness?

2. Materials and methods
Twenty-two office workers, employed at an

insurance company in the Netherlands, voluntarily
participated in the evaluation study. The average

Fig. 1. The Oxidesk workstation used by a participant of the field
test.

age of the participants was 26.5 years (SD=6.0),
59% were male, their average height was 1.79m
(SD=9.3), and average weight 75.2kg (SD=10.4).
During a 5-week period, they actively used the
Oxidesk at least 6 times a week for 30 minutes while
performing their regular work.

Preceding the first use of the Oxidesk, the partici-
pants were asked to complete an intake questionnaire
about the attractiveness for use, and the match with
the working environment, to determine the partici-
pants’ expectations. After the first and the last use of
the Oxidesk, a second questionnaire was completed
on acceptance, physical activity, Locally Perceived
Discomfort (LPD), mental fitness and work perfor-
mance. For the period of use in between the first and
the last use of the Oxidesk, participants also com-
pleted a logbook about the duration of use and the
tasks performed while using the Oxidesk. At the end
of the 5-weeks period, immediately following the last
time use, they were asked to pass a final assessment.
During the first and the last use, a heart rate monitor
was used to establish the physical activity level while
using the Oxidesk.

Frequencies of questionnaire scores were deter-
mined and open answer comments were categorized.
A paired r-test was used to compare discomfort (LPD)
before and after Oxidesk use (level of significance
P<0.05). Using the heart rate measurements the
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Fig. 2. Experienced level of mental and physical fitness while
using the Oxidesk in comparison to using a regular workstation
(n=22).

% heart rate reserve (HRR) was calculated by sub-
tracting the resting heart rate from the predicted
maximum heart rate.

3. Results
3.1. Physical activity, fitness and LPD

According to the intake questionnaire, 73% of the
participants met the standards set by the Dutch gov-
ernment for healthy behaviour [5] concerning the
amount of physical activity. Also, the majority of par-
ticipants (73%) said they practiced sports on 2 or more
days each week. The average Heart Rate Reserve in
the first and the last time Oxidesk use was 22% and
19% respectively.

The overall opinion of the participants concern-
ing the contribution of the Oxidesk to their mental
and physical fitness was positive. After a session on
the Oxidesk, 82% of the participants stated to feel
more physically fit and 59% experienced an increased
mental fitness (see Fig. 2). In the comments, subjects
described their feelings after the last session on the
Oxidesk as more fit, more energetic, sharper, more
rested and more alert.

The difference in LPD scores before and after
Oxidesk use (see Fig. 3) significantly increased
during the first Oxidesk use (p=0.04) and was
experienced in shoulders, back, buttock, and thigh
areas. During the last Oxidesk use there was no
significant difference between before and after, and
the number of areas with discomfort was reduced.
The most prominent areas with discomfort were
buttocks and thighs. Approximately half of the par-
ticipants, especially men, commented on the shape
and/or position of the saddle in terms of a too wide
shape at the front or an uncomfortable angle of the
saddle.

Last time Oxidesk use

First time Oxidesk use

Fig. 3. Locally Perceived Discomfort per body region (no dis-
comfort 0-10 extreme discomfort) during the first and the last
time Oxidesk use. The colours indicate the magnitude between the
scores before and after Oxidesk use: Light green: decrease LPD
score. Green: equal score. Yellow: +1 increase. Rood: >2 increase.
The percentages of participants that scored the LPD area are shown
in the body areas.

3.2. Work performance perception

After the 5-week testing period, the majority of
the subjects said that job performance for all tested
desk activities on the Oxidesk was equal to the job
performance at a traditional workstation consisting
of an office chair and desk (see Fig. 4). During typ-
ing, 64% of the participants said speed and accuracy
were at least equal to their regular workstation. While
performing mouse work, speed and accuracy were of
the same level according to almost 80% of the par-
ticipants, similar to reading. Seventy seven percent
of the participants said that the level of concentration
was at least maintained while working at the Oxidesk.
Thirty six percent actually experienced and increased
level of concentration while using the Oxidesk.

3.3. Acceptance

When asked about their expectations before ever
seeing the Oxidesk or knowing the purpose of the
test, 82% of the test subjects said they were in need
of more physical activity opportunities at work. The
same majority expected that a dynamic workstation
would contribute to a large (32%) to very large (55%)
fulfillment of their needs for more activity.

After the first experience adjusting the Oxidesk,
86% of the participants knew how to adjust the
Oxidesk afterwards. The time needed for adjustment
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Fig. 4. Experienced work performance for several desk activities (reading, doing mouse work, typing and concentration) while using the

Oxidesk in comparison to using a regular workstation (n=22).

was judged to be short or very short by 82% of the
participants.

Ninety one percent of the participants thought the
Oxidesk would not need a separate workspace for
proper integration into an office. They had no reser-
vations using the Oxidesk in front of their colleagues.
Sixty eight percent of the participants wanted to con-
tinue using the Oxidesk in the future. Eighty six
percent of the subjects thought the Oxidesk would
be suitable for their work department. Eithy two per-
cent of the subjects thought the Oxidesk could replace
some of the existing flexible workstations in their
department (see Fig. 5). There were also negative
comments concerning design parts. Approximately
half of the participants commented on the shape
and/or the position of the saddle. Additionally, the
surface of the table was perceived too small for the
work performed by 14% of the participants.

For 14% of the participants, the pedalling motion
should have been smoother with a more rounded
movement. According to the participants, adding
a feedback display of speed, distance and calories
burned would have increased the added value of the
Oxidesk.

4. Discussion

The present study evaluated the contribution of the
Oxidesk dynamic workstation to increase physical
activity and the effects on perceived work perfor-
mance, LPD, acceptance and mental and physical
fitness.

According to the intake questionnaire, 73% of
the participants met the standards set by the Dutch

government for healthy behaviour concerning the
amount of physical activity. This percentage was
higher than the Dutch average for the whole popula-
tion (59%). Also, the majority of participants (73%)
said they practiced sports on two or more days each
week. Together with self-selection by voluntary par-
ticipation, and possibly higher health awareness as
health insurance employees, the research population
was biased. The representation of these results for a
broader group of office workers is therefore limited.

The Dutch guideline, which is in line with inter-
national guidelines for sufficient physical activity,
stipulates that people should perform half an hour
of moderate activity each day for at least 5 days a
week. For most people, moderate activity is compa-
rable to a brisk walk. The intensity of physical activity
can be quantified using the heart rate elevation: phys-
ical activity is moderate at a heart rate of at least
40% of the Heart Rate Reserve (HRR) [7]. During the
test with the Oxidesk, the average HRR of the par-
ticipants was 20%. This indicates an increased heart
rate, but is insufficient to qualify as moderate activity.
This low outcome may be attributed to the relatively
young and fit test group who need a higher intensity
to raise the heart rate compared to average persons.
Furthermore, the main task of the test group was to
conduct phone calls with external customers. Perhaps
the self-chosen pedalling frequency was kept lower
to avoid an increased respiration frequency, resulting
in a lower HRR.

In order to be accepted for employers as well as
employees, it is of vital importance that both qual-
ity and quantity of work at least be maintained whilst
using the Oxidesk. After using the Oxidesk for at least
6 times for half an hour, the majority of the subjects
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Fig. 5. Answers to the statements concerning the acceptability of the Oxidesk (n=22).

said that job performance for all tested desk activities
was at least equal to the job performance at a tradi-
tional work station consisting of an office chair and
desk. This is in line with other studies [8—10], who
also reported no decline in perceived performance
while using dynamic workstations. However, it is in
contrast with the results of the study by Commissaris
et al. [6], who found that perceived performance was
reduced when working at a dynamic workstation. The
objectively measured performance was not reduced
with the exception of the high precision mouse tasks.
Preferably, both the perceived and the objectively
determined performance remained at least the same
compared to a traditional workstation.

For discomfort the most prominent LPD regions,
namely buttocks and thighs, could be related to the
shape and/or the position of the saddle which was
mentioned in the questionnaire comments. Possibly, a
different design and angle of the saddle would reduce
the discomfort level. Apart from this, the difference in
perceived LPD during the first and the last Oxidesk
use was remarkable. During the first use there was
a significant increase in discomfort. During the last
use this increased was not measured. One explana-
tion could be a certain habituation to the exercise
and acceptance of some discomfort related to the
physical activity, which was shown in other studies
[11, 12]. Another possible explanation was that the
first use was more intense in contrast to the origi-
nal office chair, as they had no previous experience
with dynamic workstations. An office chair has dif-
ferent seat shapes and is moreover equipped with a
backrest. The use of the backrests takes of the biome-
chanical load off the back and improves the comfort
experience [13]. The Oxidesk has no backrest and

may therefore be experienced as less comfortable as
compared with an office chair.

The overall acceptance of the Oxidesk was high.
The Oxidesk was perceived as easy to use and quick
to adjust. The majority of the participants did not
feel any reservations towards using the Oxidesk in
an office environment and did not feel the need for
a separate workspace. Of the participants, 68% were
prepared to continue using the Oxidesk on a daily
basis, while 41% wanted to use the Oxidesk an hour
or longer each day. Two studies [9, 10], found similar
results in which test participants wanted to continue
the use of a treadmill and a pedal exercise machine
after the test period in their work environments.

The Oxidesk appears applicable for broader intro-
duction to reduce physical inactivity in office
environments, while maintaining the same level of
work performance. The increase in physical activity
according to the Heart Rate Reserve (HRR) is lower
than the 40% HRR needed to meet the activity level
as required in the Dutch guideline for sufficient phys-
ical activity. However, there is emerging evidence
that increasing the amount of light-intensity physi-
cal activity throughout sedentary work day can have
health benefits [14—16]. In that case, regularly using
the Oxidesk might contribute to healthier behavior for
many people with a profession that provokes seden-
tary behavior. Further research is needed to clarify
this assumption.
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