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Abstract. In this study two seats were used by workers having shared and 
workers having owned work spaces. 51 subjects (22 female, 29 male) partici-
pated in a six week experiment in a naturalistic setting. The chairs were differ-
ent with respect to adjustability options, design of controls and external design. 
Most of the subjects adjusted the office chairs the first time for seat height, arm 
rest height and back rest inclination. Adjustment times of seat height and arm-
rest height were shorter for chair A. Back rest pressure adjustment takes much 
time and it is difficult to adjust this without instruction. The workers having 
shared desks adjust their chair more often and are faster in the adjustment of the 
backrest pressure compared with workers with an owned work space. The qual-
ity of adjustments of seat height, arm rest and back rest pressure was improved 
by an instruction for 32% of the subjects. 
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1   Introduction 

Of all EU work, 47% is white collar work, which is predominantly done in offices and 
this percentage is still growing [9]. The consequence of a growing service sector is that 
more people use office chairs. Of course it is of importance that this population can 
work productive, comfortable and without complaints. A couple of studies has shown 
that a good adjustable chair in combination with an ergonomic training increases the 
productivity and reduces musculoskeletal complaints [6], [9]. On the other hand a 
Dutch-Spanish study showed that the number of persons adjusting their chair is very 
low. 30-60% of the working population never adjusts their chair [12]. The 30% was in 
the Spanish group where seats were less complex to adjust. So, a possible explanation 
for not adjusting could be the complexity of the control system. The question is “what 
is a good adjustable chair”? A good design of the controls is important, but what is a 
good design? When the controls are in a logical intuitive position and the adjustment 
time are low usability increases, but is that enough? [7]. From the functionality per-
spective it is important to take the work task into account as different work tasks cause 
different body dynamics [2], [3], [4], [6], [11], and therefore different tasks might need 



24 L. Groenesteijn, M. Blok, and M. Formanoy 

 

different chair adjustability options. In this context a study showed that different chair 
preferences were found in relation to different function types [8].  

In this study the user type in terms of work tasks and mobility in combination with 
the fit with particular adjustment properties was carried out. As there is a number of 
organizations that move from conventional offices with owned work spaces to more 
open and transparent offices with shared workplaces [10] the differences between 
workers using one workstation and users that do not have a fixed work station is be-
coming of importance. Therefore, in this study these two groups (a group having 
owned work spaces and a group having shared work spaces) are taken into the study 
population. The effects of chair characteristics and user type on number of adjust-
ments made, adjustment times and adjustment quality are presented in this paper.  

2   Methods 

The study was carried out in a real office environment of an international consultancy 
company for Information Technology. Out of the 60 subjects that start the experi-
ment, 51 subjects (22 female, 29 male) participated the whole 6 weeks during experi-
ment. The mean ages were 42.5 years (SD 10.9 years). One group of 17 subjects had 
an owned work space and one group of 34 subjects used shared work spaces. Some-
times this is called hotelling. The “owned work space users” had mainly administra-
tive functions and secretary work. About one third of their function consisted of call 
centre work. The “shared work space users” had mainly consultancy functions.  Ini-
tially the user type groups were more equal in number, but nine flexible work stations 
users could not complete the experiment.  Due to the consultancy work they were no 
longer at work in their own office environment.  

 
 

 

Fig. 1. The experimental chairs A (left) and B (right) 

The two types of office chairs, chair A and B, of this study differed with respect to 
adjustability options, design of controls and external design (see fig. 1). The original 
chairs normally meet the European standard, but for this experiment chair A was 
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supplied with fewer options (see table two for adjustability options). So, chair A was 
seen as the easy adjustable chair and chair B as the more complex adjustable chair. 
None of the subjects was familiar with the chairs before the experiment. They were 
used to an office chair meeting the Dutch and European standards. The subjects used 
each chair for three weeks in a systematically varied order (30 subjects started with 
chair A and 30 subjects with chair B). 

Initial chair adjustments by the subjects were observed. After two weeks of getting 
used to the chair the subjects were one by one invited to a separate meeting room with 
their ‘own’ test chair. 
The following measurements were performed: 

1. To define user adjustments; seat height, seat depth (chair B only), arm rest height, 
space between arm rest (chair A only), backrest angle, backrest height (chair A 
only), use of the dynamic mode and back rest pressure. 

2. Time to adjust seat height, arm rest height, seat depth and back rest pressure by use 
of a stopwatch. From a default chair setting (lowest position armrest, seat, backrest, 
maximum upright and fixed back rest, minimum seat depth and lowest back rest 
pressure) the subject adjusted the chair in a fixed order to his/her personal location 
and each subject was encouraged to get comfortable in the chair. This was repeated 
two times. 

3. Chair related body dimensions; lower leg length, upper leg length and height be-
tween posterior seat surface and elbow bone (table 1). 

4. Quality of the adjustments before and after instructions. This is a combination of 
chair adjustment and chair related body dimensions. 

5. A questionnaire to define user characteristics,  work task characteristics, user-
friendliness of the chair in terms of adjustability, functionality, task suitability, 
work related musculoskeletal disorders and comfort 

Table 1. Chair related body dimensions of the subjects in centimeters 

 
Lower leg 

length 
Upper leg 

length 
Seat surface-
elbow height 

Mean 
47.6 48.2 20.7 

Std. Deviation 
2.7 3.5 2.5 

Minimum 
43.0 42.0 16.0 

Maximum 
55.0 57.0 27.0 

 
At the end of the third week the adjustments the users made were measured again 

to define whether and how the chair was adjusted in the last week. Then the second 
chair was presented to the subject and the protocol was repeated. 
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3   Results 

Chair Adjustments Made 
No significant differences between chairs are found from the questionnaire in how 
often the subjects do adjustments their chair. The majority (62%) only adjusted the 
chair when they received the chair at the start of the three weeks. 16% adjusted it more 
than once a week. Weekly adjustments were made by 11% of the subjects. Table 2 
shows which parts of the chair were adjusted when the subjects received the chair. 
There are no significant differences between the comparable chair parts of chair A and 
B in the observed (and questioned) adjustment numbers. Seat height and armrest height 
are most often adjusted followed by back rest inclination. Space between armrests and 
the dynamic mode are the least adjusted chair options. 

Table 2. Adjustment of the chair element when subjects received the chair (% yes) 

  

Seat 
height 
 

Seat 
depth 
 

Armre 
st  
height 
 

Inter 
armre
st 
space 

Dyna
-mic 
mode 

Back  
rest 
pressure 
 

Back 
rest 
inclina-
tion 

Lumb 
ar 
support 

 
Chair A 

95% - 83% 10% 15% 18% 70% - 

Chair B 
92% 31% 90% - 21% 33% 42% 28% 

Adjustment Times  
The first time the adjustment time was shorter for chair A compared with chair B 
concerning armrest height adjustment and seat height adjustment. The second time 
only the arm rest height adjustment time was significantly shorter. The first time ad-
justments were significantly faster than the second time with exception of the armrest 
of chair B. The back rest pressure (used in dynamic mode) was very difficult to ad-
just. In the first attempt 62% of the subjects were not able to find or adjust de backrest 
pressure of chair A in a proper way. For chair B 36% of the subjects didn’t do it in a 
proper way. 

User type 
Chair use of the experimental chairs for one work station users is 85% of the total 
work time and 65% for the flexible work stations users. Flexible workspace users 
adjusted their chair significantly more often (weekly - more than once a week) than 
the one station workers (when receiving chair – weekly). Chair height was adjusted 
by significantly more (96%) of one work station users compared to flexible work-
space users (87%). Significantly less one work station users workers (8%) changed 
the chair into dynamic mode compared to flexible workspace workers (39%). 
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Fig. 2. Average adjustment times (sec) for chair A an B in the first (1) and second time (2) 
measurements 

The work tasks of “one work station users” consist significantly more of reading 
and writing, calling, archiving and filing than the “flexible workspace users”. The two 
user types perform the same level of intensive computer work 4-8 hours a day. 

Flexible workspace workers value operation of the backrest height control and 
space between armrest controls lower (on average a little worse) than fixed workers (a 
little good). Flexible workspace users faster adjusted the backrest pressure of chair A 
the second time. Lower leg length of flexible workspace users was significantly 
longer (average 0.49 m) compared fixed (average 0.47 m).  

Instruction 
After an instruction the average seat height is significantly lower than before for both 
chairs. 32% of the subjects made after instruction a substantial change in seat height 
of at least 2 cm in comparison to their initial adjusted seat height. The variation range 
in comparison to their lower leg length is -3 < 0 > 3 to lower leg length. 43% made a 
substantial change in armrest height after instruction of at least 2 cm in comparison to 
their initial adjustment. The range is -2 < 0 > 2 cm in relation to seat surface – elbow 
height. The backrest pressure felt for 79% of the subjects comfortable after instruc-
tion. For 19% there was no comfortable feeling achieved after instruction. 

4   Conclusions 

Most office chair elements were only adjusted once during use. When subjects do 
adjust the chair mostly the seat height, arm rest height and back rest inclination is 
adapted. Space between arm rests and the dynamic mode are the least used chair ad-
justment options. 

Adjustment times of seat height and armrest height were shorter for the simple 
chair (chair A). There was no relationship with the number of adjustments, showing 
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that adjustment time was not the most crucial factor. Back rest pressure adaptation 
takes much time and for many subjects it was very difficult to adjust this without 
instruction. The shared work space users are faster in the adjustment of backrest pres-
sure the second time compared with the subjects having an owned work space. 

Differences in adjustment frequencies are also found between worker types. Shared 
workspace workers adjust more often. 

The quality of the initial adjustments of seat height, arm rest and back rest pressure 
was improved by an instruction for 32% of the subjects, showing the importance of 
instructions. 
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