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Abstract. In this study 10 subjects worked two weeks in their rather new nor-
mal work station and two weeks in another work station. These VDU workers 
were trained and received a table making standing work possible. They also re-
ceived a chair making half sitting possible. The effects on experienced variation 
in posture and discomfort were studied. It appeared that most of the time people 
work in the normal sitting situation (69% in the new and 90% in the old work 
station). Sometimes the half sitting and standing posture was used in the new 
situation. This new situation had a significant lower discomfort in the back, 
neck and shoulder region compared with the old situation. 
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1   Introduction 

In a large part of Scandinavia sit-stand tables are used, which could give more varia-
tion in postures [1]. Also, in the Netherlands sit-stand tables are introduced [2]. One 
of the assumed advantages of these tables is that they contribute to a better health and 
more comfort. Other effects, like the positive effects on communication have been 
shown before [3]. It is easier to walk to colleagues when you are starting from a 
standing position and another advantage is that standing makes it easier for two per-
sons to look at the same VDU screen. Some health effects of sit-standing tables have 
also been studied before. Aaras et.al. [4] showed for instance with EMG recordings 
that performing VDU work standing reduced the activity of the m. trapezius signifi-
cantly compared with sitting VDU work. Vellinga [2] showed that in 84% of the sub-
jects the well being was improved.  

However, there is still skepticism on the sit-stand table in the field. The question is 
whether it will be used or whether it has any effect, especially as the impression is 
that people do not use the standing position often. This is also affirmed by the study 
of Vellinga [2] who showed that half of the user group only stood 15 minutes a day 
and 10% never did use the standing option. 

A new possibility is recently introduced by a new seat where a half standing posi-
tion is possible. It is in between sitting and standing (see fig. 1). However, there is also 
skepticism among experts and end-users, whether this middle posture will be used.  
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The opinion that variation in posture is important is not so much under debate [5]. 
It’s important not to look only at the ideal posture, but also at the ideal variation in 
posture. Knowledge is coming available about ideal “work-rest” schemes for keeping 
the musculoskeletal system in optimal condition. To keep the human body fit, a seat 
should in fact warn us, when we are sitting too long in one position [5]. The fact that 
variation is preferable is supported by the epidemiological review of Nordin [6], where 
she found that sitting in a “restricted posture” is a risk for back complaints. It is also 
affirmed by scientific experiments. For instance, Dieen et al. [7] found that the length 
of the human body increased significantly more after sitting in a chair that made people 
move compared with people sitting in a fixed chair. These movements were imposed 
by dynamics in chairs making movement of the seat and backrest and seat possible. 

The literature also clearly shows that training is an important element if we want 
the office furniture to be used in the correct way [8]. Therefore, in this study the sub-
jects will be trained in how to use the furniture as well. 

Nevertheless, the skepticism on the sit-stand seat in combination with a half sitting 
position is there. Some evidence on the effects could be helpful to reduce the skepti-
cism. Therefore, this study was done. The question asked by skeptic persons is whether 
people use the standing and half sitting position of this furniture. It’s also the question 
whether office workers in the Netherlands like it and whether effects on discomfort can 
be shown. Therefore a pilot study was done with three research questions:  
 

1. Do end-users really use the half standing and standing position? 
2. Do these differences have effects on discomfort? 
3. What is the general opinion on these extra possibilities of furniture?  
 

   

Fig. 1. The three positions possible in using the new furniture: normal sitting (left), standing 
(middle) and half sitting (right). To prevent gliding off the seat in half sitting the middle of the 
seat is lifted upwards as is shown in the middle picture.  

2   Methods 

Ten subjects (6 male, 4 female doing VDU work for more than 6 hours per day, mean 
age 38,1 year (20-60 years), mean length 1.77 m (1.65-2.00 m) with no diseases were 
asked to participate in the field-test. Five subjects first received an instruction, a new 
height adjustable table and the special chair. After a week getting used to this new 
workstation, recordings were made during a week (incl. Local Postural Discomfort). 
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During these 5 successive working days subjects had to complete 4 times each day a 
short questionnaire and a long one at the end of the week. The other five subjects 
served as a control and followed the same research protocol, but worked at their old 
workstation. The third and the fourth week these control subjects were “treated” and 
the others served as controls. The table height was “programmed” at three positions 
(normal sitting, half sitting and standing) and adjusted to the size of the subjects and 
in the instruction the corresponding seat heights were shown. By pressing one button 
the desk adjusted it self to preferred height.  

 

 

Fig. 2. A method often used in discomfort research: local postural discomfort (LPD). Subjects 
are asked to score discomfort (from 0-10) in the body map (left). This LPD map of the body 
shows the separate regions where a discomfort score can be given on a 0–10 scale. 

In this project we also used the Local postural discomfort questionnaire (=LPD) 
developed by Grinten and Smitt [9] (see fig. 2). Recently, a three year follow up lon-
gitudinal study showed that a LPD score of 2 or more in the neck region is a predictor 
for neck pain [10]. A peak score of 2 or more increases the relative risk with 2.56 
(n=1001, p<.05). In the back region the relative risk increases with 1.79 [10]. In our 
study we first teach the subjects the scale by giving them one kg in their hand with 
their arm elevated 90o and give a score from 0-10 every 10 seconds for the shoulder 
region. Then we asked subjects to put this score in a body map (see fig. 2). During the 
experiment we asked the subjects to give this score four times a day in the region 
where they felt discomfort: before the working day (we subtract these values from the 
other scores), at coffee break, lunch break and at the end of the day. The scores are 
normalized per person by dividing it through the highest score of that subject. A two 
sided t-test for paired comparison (p<0.05) was done for the score at the end of the 
day of all situations of one subject in the control and treated situation for each region 
and for clusters. Also, the average pattern of LPD during the day was recorded in both 
control and treated situation.  
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In the other daily questions subjects were asked several questions regarding their 
experience and health and to estimate their movement on a 9-point scale (which was 
also t-tested).  

3   Results 

The results show that all subjects adjust their table once in a while. Six subjects use 
the half standing position each day and three the standing position each day. Subjects 
were asked to estimate their movement on a 9-point scale each day. In the new situa-
tion the score was 5.9 and in the old 2.5 averaged over all days and all subjects, which 
was significant (p=.000, t-test for paired comparison).  

Table 1. Local Postural Discomfort at the end of the day in the new and old situation 
*=significant 

end of the day LPD score old situation new situation p-value 
total LPD 0.58 (sd 1.29) 0.26 (sd  0.77) 0.000 * 
cluster upper back 0.40 (sd  0.97) 0.05 (sd  0.30) 0.002 * 
cluster arms/hands 0.17 (sd  0.69) 0.18 (sd  0.76) 0.828 
cluster neck-shoulders 1.23 (sd 1.79) 0.44 (sd  0.96 0.000 * 
cluster low back 1.06 (sd 1.59) 0.49 (sd  0.96) 0.004 * 
cluster hip/leg 0.27 (sd  0.77) 0.16 (sd  0.57) 0.106 
cluster ankle/feet 0.06 (sd  0.38) 0.21 (sd  0.61) 0.109 

Table 2. Self reported postures in percentage of the day averaged over all 10 subjects and 5 
days. The cell under half sitting in the control situation is empty as this was not possible. 

 sitting half sitting standing walking 
control 90%  0% 10% 
treated 69% 13% 8% 10% 
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Fig. 3. Discomfort of the total body of all subjects over the day 
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The discomfort was significantly reduced in the back, neck and shoulder region 
(see table 1). During the day the discomfort increases, this is both in the old and new 
situation. The largest effect is shown in the beginning (see fig. 3). If we ask subjects 
to the percentage of time the subjects were in various postures and we take the mean 
(see table 2), the time experienced in the sitting posture reduces. If we ask the subjects 
to their preference after having felt the two conditions for two weeks all subjects 
preferred their new workstation. 

4   Discussion 

Regarding the first research question: “do end-users really use the half standing and 
standing position?”, the results indicate that the variation in postures increases (see 
table 2). Of course it is only the self reported variation in posture and not objectively 
measured and the quality of these results could be discussed. 13% half sitting is ap-
proximately one hour a day and 8% standing is only 2/3 of an hour per day. These 
values correspond with data of Vellinga (2001) in the sense that users only work 
standing for a small part of the day. Nevertheless, in our study this variation has a 
significant effect on discomfort reduction.     

The second research question “does adding the standing and half sitting position 
have an effect on discomfort?” can be answered positively. The discomfort changes in 
the areas where these effects are to be expected: back and neck/shoulders. This reduc-
tion is also of importance because it reduces the chance of musculoskeletal com-
plaints on the long run [10]. 

The third research question is also answered positively as all subjects prefer the 
new furniture, while they were already sitting on rather good furniture.  

Of course an important disadvantage of this study is the fact that the effects could 
only be studied of the combination of interventions: a new seat making also half sit-
ting possible, a new table making half sitting and standing possible and the training. 
Also, Robertson et al. [8] showed that this combination has many effects. The disad-
vantage is that it is now difficult to distinguish the contribution of the different ele-
ments to the effect. Also, this study is only using the opinion of the end user and no 
other measurements were done supporting the findings. Also, only short term effects 
are studied. In fact a long-term effect study with more precise movement recordings is 
needed to show the effects in a better way. 

5   Conclusion 

This study shows that the new furniture enabling more working postures in combina-
tion with training has significant effects on discomfort and there is an indication that 
people move more. They all prefer the new work stations. More in depth studies are 
needed with more precise movement recordings and long term effects to show the 
effects precisely. 
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