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Mark Barrell

Design Director at The Boss Design Group, Mark is an 
industrial designer who has specialised in the design of office 
seating over the past decade and developed products that sell 
across the globe.

Boss Design is a designer and manufacturer of office furniture. 
Established in the UK in 1983, the company now operates 
multiple production facilities around the world and has supplied 
more than half of the UK’s FTSE 100 companies.

_
Levent Caglar

Levent currently heads the Ergonomics Department at FIRA 
(The Furniture Industry Research Association) and has been 
practising ergonomics for over twenty five years. Levent is 
recognised as the UK’s principal ergonomic expert in the 
design and evaluation of furniture for schools and offices, 
as well as the European and UK legislation concerning 
ergonomics for health and safety. He chairs a number of 
European and International Standards Committees on behalf of 
the furniture industry.

FIRA works with the complete furniture supply chain; offering 
a range of services and support to help raise standards across 
the whole industry. Since FIRA was established in 1949, 
ergonomics has been one of the core areas of expertise 
offered to furniture users and manufacturers alike.
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IN CONJUNCTION WITH THE INCREASING 
COMPLEXITY OF THE PRODUCTS THEMSELVES 
AND THE EDUCATED ENVIRONMENT IN 
WHICH THEY ARE USED, THE QUALITY AND 
AVAILABILITY OF TRAINING ASSOCIATED WITH 
THE INTRODUCTION OF NEW CHAIRS HAS 
CONSISTENTLY IMPROVED IN LINE WITH MOST 
EMPLOYERS’ STANDARDS OF GENERAL CARE.

At the top end it is not unusual for manufacturers to spend 

several days on site after a new product has been introduced 

to a workforce, conducting one-to-one training with each and 

every person in the building, demonstrating the functionality 

and associated benefits of the chair in extensive detail. 

Other methods of training include the concept of a ‘Chair 

Buddy’ or ‘Chair Champion’ as a means to quickly disseminate 

information across large numbers of users. This routinely 

involves the manufacturer, or appointed ergonomist, training 

one person from each small work team. This volunteer is 

then made responsible for taking that knowledge back to 

their teams and providing the necessary training and ongoing 

support required. ‘Chair Clinics’ or ‘Workshops’ are also a 

regular occurrence throughout the first few weeks after a 

large-scale office move or refurbishment. These provide a 

blanket invitation to attend a chair demonstration in the users’ 

own offices.

In addition, it is now commonplace for the instructions 

regarding correct use and adjustment of the chair to appear on 

the client’s intranet, in new-starter packs and of course as a 

folded printed card found on the chair itself. 

There are over fifty office chair manufacturers active in the 

European market. Generally they have spent the last thirty 

years developing task chairs of greater complexity and 

increased ranges of adjustability in an attempt to provide a 

better fit for a larger percentage of users. The need for more 

adjustability is an accepted wisdom that has shaped the 

market and influences the specifications that appear on tender 

documents every day. It is broadly acknowledged that giving 

people more sophisticated chairs with a greater number of 

manual adjustments is improving the ergonomic quality of the 

workplace and supporting the wellbeing of employees.

The result is that corporate clients believe they are doing right 

by their people; and in theory they are.

But what if the practice was not supporting the theory? 

Good quality task chairs from credible manufacturers, which 

come laden with manual adjustments, can confidently claim 

to accommodate, or fit, over 95% of the population from an 

anthropometric perspective. In 1994, Herman Miller raised 

the bar with the launch of their Aeron chair and since then 

designers and manufacturers have been striving to ensure that 

their own developments can compete ergonomically with this 

benchmark product. Indeed, many have succeeded and there 

is now a market full of sophisticated, reliable products that can 

be adjusted to fit the majority of users. However, there’s a 

catch.

NO MATTER HOW MANY MANUAL ADJUSTMENTS 
A CHAIR PROVIDES, AND NO MATTER HOW GREAT 
A DIMENSIONAL RANGE THESE ADJUSTMENTS 
ACHIEVE, THE CHAIR WILL ONLY FIT IF THE USER 
HAS THE NECESSARY KNOWLEDGE AND IF THEY 
MAKE THE EFFORT TO SET IT UP CORRECTLY.

Background

IT IS BROADLY 
ACKNOWLEDGED 

THAT GIVING PEOPLE 
MORE SOPHISTICATED 

CHAIRS WITH A 
GREATER NUMBER OF 

MANUAL ADJUSTMENTS 
IS IMPROVING THE 

ERGONOMIC QUALITY OF 
THE WORKPLACE



THE NUMBER OF 
EMPLOYEES SUFFERING 
FROM BACK, NECK AND 
SHOULDER COMPLAINTS 
CAUSED BY SITTING AND 

POSTURAL-RELATED 
ISSUES HAS CONTINUED 

TO RISE  

Our roles as designer and ergonomist mean we spend a lot 

of time inside many different offices discussing workplace 

wellbeing with many different clients. From our general 

observations it seemed to us that most employers’ knowledge 

of ergonomics and the responsibility they take regarding 

employee wellbeing was better than it has ever been. 

Professional training, regular workstation assessments and the 

ready availability of occupational health consultations are now 

established services in most big businesses, underpinned by a 

more thorough and inclusive furniture procurement strategy. 

However, figures published by the Health and Safety Executive 

(HSE), show that this comprehensive approach is not 

necessarily improving the quality of employees’ health*. While 

the quality of office task chairs and the associated training have 

consistently improved over the last twenty years, the number of 

employees suffering from back, neck and shoulder complaints 

caused by sitting and postural-related issues has continued to 

rise.  

This suggests that no matter how sophisticated the tools have 

become, they are not improving the way that people sit, as 

users seem to pay little regard to the advice and training given 

by their employer or their third-party advisors.  

In an effort to better understand these issues, we set out to 

find examples of research that had been conducted on posture 

analysis using representative samples of office-based users. 

When no robust research was found, it was apparent that we 

would need to undertake our own study._
*Figures compared from the years 2001/02 and 2013/14 show that although the number 
of back and upper-limb complaints (which includes neck and shoulder) have decreased 
overall, the reduction has come from the improvement in the number of injuries caused 
by lifting; inevitably down to better manual-handling training. Meanwhile, the number 
attributable to sitting and posture-related issues continues to rise.

http://www.hse.gov.uk/statistics/causdis/musculoskeletal/index.htm



When the time lost to businesses each year through 

musculoskeletal aches and pains is analysed, the most 

frequent complaints concern back, neck and shoulder injuries*. 

Therefore, we decided to focus on the use of the backrest 

and armrests of the chair, as these are two critical elements 

determining user fit.

The relationship with the backrest of their chair dictates the 

posture that the user adopts. If the backrest of the chair is not 

being used correctly it presents a far higher risk of the user 

developing musculoskeletal issues, compared to poor use of, 

or fit with, the seat. It is also the most visually obvious indicator 

from the sitting user, therefore allowing us to proceed with a 

non-intrusive observation within the workplaces involved in this 

study.

In addition, working with arm support is particularly 

important in avoiding shoulder and neck issues, 

often caused by the long term strain of supporting 

the weight of your arms throughout the working day. 

Armrests are designed to support that weight and 

therefore reduce fatigue in the shoulders. If they are 

too low, there is often a tendency to slouch or lean in 

order to reach them, causing fatigue and discomfort 

in the short-term. If the armrests are too high, users 

are likely to shrug their shoulders, causing discomfort 

in the neck and shoulder muscles. This contributes 

to headaches, migraines and a drop in concentration, 

but can also lead to more serious musculoskeletal 

disorders if adopted over the long term._
*In the UK in the year 2013/14 there were 2.8m working days lost due to 
back disorders, with an average of 12.3 days lost per person. There were 
also 3.2m working days lost due to upper limb disorders (including neck and 
shoulder complaints), with an average 15.9 days lost per person.

http://www.hse.gov.uk/statistics/causdis/musculoskeletal/index.htm

The research set out to address two key questions:

1.
Are people using their task chairs as the ergonomists 
and manufacturers recommend?

2.
The investment that companies make every year
on training their staff in how to use their task chair 
may address the liabilities associated with long term 
posture issues, but does it really affect the way that 
people choose to sit? 

Aims



THE RELATIONSHIP WITH 
THE BACKREST OF THEIR 

CHAIR DICTATES THE 
POSTURE THAT THE USER 

ADOPTS



Company One
Chairs Used | Vite by Boss Design, Neo by Boss Design, Please by Steelcase

Company One operates in the financial services sector and the building we chose functions primarily 

as a call centre. Flexible working is in the process of being introduced throughout certain administrative 

functions of the business, but the floors that we concentrated on are operating fixed work positions 

across flexible shift patterns. This means that the employees sit on the same chair and at the same desk 

each day, but that the same chair and desk are used by up to three other people during each twenty 

four hour period. Each desk position has a Thin Client terminal hard-wired to the network with a small 

monitor on a desk-mounted stand.

Company Two
Chairs Used | G64 by Giroflex

Company Two operate principally as auditors and management consultants. Their approach to 

supporting flexible working is fully established as a normal part of their operation at every level and their 

attitude to the workplace is as progressive as any company we have worked with outside the technology 

sector. Every desk position is flexible in the building in which we chose to conduct the observation and 

users rarely sit in the same place on consecutive days, so the chairs can be used by several dozen 

people in a single week. Laptop working is prevalent and docks are available on most of the desk 

positions, which allow users to work on screens mounted on monitor arms, rather than their own laptop 

screens.

Company Three
Chairs Used | IS by Connection Seating, Eco Start by Connection Seating, Felix by Boss Design 

Company Three operates across the manufacturing and retail sectors. They are actively pursuing flexible 

working practices and allow their employees a good level of freedom and autonomy. However, their 

location outside the city means that they have a generous amount of space and retain a 1:1 desk ratio 

across every department in the building. This means that users have their own permanent desk position 

and consequently, the chair they use is rarely used by any other individual. Every professional within 

the organisation is provided with a laptop in order to facilitate flexible working from multiple locations, 

but every desk position is equipped with a docking station, along with a screen mounted on a three-

dimensional monitor arm and a separate keyboard.

264

229

293

users observed

users observed

users observed

We selected three companies to participate in the study. Each 

company is very different, but they all place a great emphasis 

on providing the best quality workplace they can. All are 

multinationals, employing tens of thousands of people across 

varied roles, and all of them are businesses that would be 

considered benchmark facility providers; their commitment to 

the workplace adding significant value to both their brand and 

the effectiveness of their people.

Methodology



We identified six posture 
types, adopted without 
exception by all of the users 
we observed.  

1. 
Sitting with a straight back, without any contact with the backrest of the chair.

2. 
Sitting in a hunched posture, without any contact with the backrest of the chair.

3. 
Sitting in a hunched posture, with contact through the lower part of the backrest of the chair.

4. 
Sitting in a slumped posture, with contact above the lumbar area of the backrest of the chair.

5. 
Sitting with a straight back, with full contact with the backrest of the chair.

6. 
Sitting in a reclined position, with full contact with the backrest of the chair. 

1. 

3. 

5.

2. 

4. 

6. 



In addition, we identified three ways in which people support 

their arms. These are shown below:

A.
Using the desk to support the arms.

B.
Using the armrests of the chair to support the arms.

C.
Using neither the desk or the armrests to support the arms.

All of the chairs included in the study offer a theoretical 

anthropometric capture of over 90% of the population. All of 

the organisations involved provide good levels of training. All 

of the task chairs were similar in their level of functionality. 

Finally, all are credible products from credible manufacturers. 

In addition, we should point out that we deliberately chose 

companies who take the selection and purchase of their task 

chairs seriously.

A. 

B. 

C. 

For the purposes of this exercise, we are considering that while 

Position A does indeed take the weight of the arms off your 

neck and shoulder muscles, it is not possible to do this without 

adopting a curved spine posture by leaning too far forward. 

Therefore, we are only considering that using the armrests of 

the chair in Position B would be in line with ergonomic and 

physiological advice.

Research Methods
We collected the data through observation alone. There was 

no dialogue with the users and none of the users who saw us 

in their office knew that we were there to observe the way that 

they were sitting, as it is interesting to see how perfectly many 

people sit when they know that their posture is being judged. 

In order to gauge whether our subjects were changing their 

postures, everybody was observed twice; the second time 

being five to ten minutes after the first. 

Any subjects not present for the second observation were 

removed from the data.

For the purposes of this exercise we are considering that 

postures 1, 5 and 6 represent acceptable postures, with 

‘acceptable’ being defined as postures that would be unlikely 

to cause any musculoskeletal aches and pains if they were 

adopted over a prolonged period. Posture number 5 represents 

the HSE’s interpretation of the correct posture, defined as the 

Display Screen Equipment (DSE) ‘recommended’ posture.

THIS IS OF COURSE UNDERPINNED BY THE FACT 
THAT ERGONOMICALLY THE MOST IMPORTANT 
THING THAT WE CAN TEACH PEOPLE TO DO IS 
REMAIN DYNAMIC.

A moving body is more likely to remain healthy and will be less 

susceptible to the compound stresses caused by stasis. The 

modern physiotherapist’s mantra:

“THE BEST POSTURE IS THE NEXT POSTURE”

The human body is not designed to sit down for prolonged 

periods. Static postures cause the sitter to become tired as the 

muscles become fatigued, as well as reducing the blood and 

consequently the oxygen supply to the brain, therefore making 

the sitter less alert, motivated and effective. Static postures 

also affect the intervertebral discs in the spine. These discs are 

sponge-like organisms, so unless your back moves regularly, 

they become starved of nutrients and fill with waste. In the long 

term this can accelerate the degenerative process of the discs 

and reduce the mobility of your spine. The sitting body is not 

merely an inert bag of bones, but a live organism in a dynamic 

state of constant activity. 

EVEN MICRO-MOVEMENTS WHILST SEATED 
CAN OVERCOME THE ILL EFFECTS OF STATIC 
POSTURES AND MAKE THE SITTER MORE ALERT, 
CREATIVE AND PRODUCTIVE.

Backrest Armrests

Methodology



64%

29%

27%

11%

21%

of subjects did not change their posture 
from the 1st to the 2nd observation.

of subjects adopted only acceptable 
postures (1, 5 and 6).

of subjects moved between 
good and bad postures.

of subjects are getting adequate support from 
the armrests of the chair (Position B).

of subjects are getting adequate support from 
the backrest of the chair (Postures 5 and 6). 

A final note regarding our acceptable Posture One: of the 110 

people who adopted this posture, fifty seven people switched 

between Postures 1 and 2 from the first to the second 

observation. This shows that although Posture 1 has been 

considered ‘acceptable’ for this study, it is not as sustainable 

as postures 5 and 6, with subjects being less likely to maintain 

a good shape than they would be if they were supported by the 

backrest of the chair.

89% OF PEOPLE DO NOT USE THE ARMRESTS OF 
THEIR CHAIR. 

From our observations it appears that most armrests do not 

go back far enough to allow users to get as close to the desk 

as they would like. Therefore, users tend to drop the armrests 

down to their lowest position in order to draw their chair in 

closer to the desk edge. One consequence of this is that taller 

users often end up sitting lower than they should.

All of the chairs studied were functionally consistent, albeit 

the designs vary and therefore the resulting levels of comfort 

and support. Despite this, the figures proved to be remarkably 

consistent across the three user groups, with the individual 

companies scoring as follows: 

The complete data set can be found at: 

www.bossdesigngroup.com/group-blog/ergonomics

/are-you-sitting-comfortably?/dataset

A headline summary is reported as follows: 

79% of the people observed are not getting adequate support 

from the backrest of the chair because of poor posture, and 

over 90% keep their backrest in a locked position. These are 

remarkable statistics given that this part of the study has only 

focused on one particular element of the interaction between 

chair and user; namely the backrest. 

THE FIGURES ALSO POINT TO A CONSISTENCY 
THAT OCCURS REGARDLESS OF THE TYPE OF 
TRAINING THAT HAS BEEN UNDERTAKEN, WITH 
THE COMPANY WHO CONDUCTED ONE-TO-ONE 
TRAINING WITH EVERY MEMBER OF STAFF 
SCORING NO BETTER THAN THE OTHER TWO.

Unlike Companies One and Two, the employees at Company 

Three have their ‘own’ chairs, so you could reasonably assume 

that they were more likely to take the time to set the chair up 

properly, compared to the other user groups, where individuals 

may sit in a different chair every time they come into the office.  

However, the data does not support this; instead showing a 

slightly higher percentage of users adopting poor postures, 

compounded by a greater number of people with the backrest 

in a locked position.

The product manufacturers always deliver their chairs in a 

locked upright position for ease of transport and safe-handling, 

but all of the user training conducted by manufacturers, 

physiotherapists and ergonomists spell-out the necessity to 

keep the body dynamic by keeping the backrest unlocked.  

Despite this, the vast majority of subjects observed have 

chosen to lock the back of their chair in an upright position. 

Why are we doing this? Do people feel reassured by the 

feeling of a firm support behind them and therefore vulnerable 

if the chair does not ‘push-back’, or IS IT THAT THE 
BENEFITS OF REMAINING DYNAMIC ARE NOT 
BEING COMMUNICATED EFFECTIVELY ENOUGH?

Results
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Conclusions
The questions that we set out to answer were: 

1.
Are people using their task chairs as the ergonomists 

and manufacturers recommend?

2.
The investment that companies make every year on training 
their staff in how to use their task chair may address the 
liabilities associated with long term posture issues, but does 
it really affect the way that people choose to sit? 

The answer to these questions is overwhelmingly negative.

DESPITE THE SOPHISTICATION OF THE MODERN 
CHAIRS AND THE COMPREHENSIVE TRAINING 
PROGRAMS THAT ACCOMPANY THEM, PEOPLE 
SOON REVERT TO THEIR PREFERRED WAY OF 
SITTING.

According to the data collected, over 90% are not using their 

chairs in the manner advised by ergonomists and in line with 

the product manufacturer’s instructions, WHILE AT LEAST 
79% OF PEOPLE ARE SITTING IN POSTURES THAT 
ARE CONSIDERED TO HAVE A HIGH PROBABILITY 
OF DEVELOPING MUSCULOSKELETAL DISORDERS, 
IF ADOPTED OVER A LONG TERM. 

When we consider this study focused purely on the user 

relationship with the backrest and armrests of the chair, it 

could be reasonably assumed that these figures would prove 

even more compelling if we factored in the full array of product 

adjustments including: seat height, seat depth, back height and 

mechanism tension.

Our study suggests that employers are fulfilling their 

responsibility to staff, yet the majority of people appear to be 

ignoring the advice being given. 

IT IS HARD TO CONCEIVE THAT INDIVIDUALS 
DO NOT PLACE ANY VALUE ON THEIR OWN 
WELLBEING, SO WHY IS IT PROVING TO BE 
SO DIFFICULT TO CHANGE PEOPLE’S SITTING 
PREFERENCES?

It could be concluded that certain personal physical traits, 

including gait and posture, are so unconscious and well 

established that the effort required to change them would 

represent a significant conscious challenge to any individual. 

So what next?

WELL, IF THE PERSON WON’T FOLLOW THE CHAIR, 
THE CHAIR WILL HAVE TO FOLLOW THE PERSON. 
This is the challenge for the designers of the next generation 

of office chairs. Although the amount of workspace being 

given up to more informal collaborative and soft-seating is 

undoubtedly increasing, the partnership between the desk and 

the task chair is here to stay until the day that technology frees 

us from a keyboard and a screen. So if we are to see tangible, 

sustainable ergonomic improvements in office chair design, 

increasing the complexity and range of adjustment in the 

products is not the way forward. People will sit how they want 

to sit and very few people use the adjustments provided.  

THEREFORE, TO MINIMISE MUSCULOSKELETAL 
ACHES AND STRAINS, WHAT IS NEEDED ARE 
SIMPLER PRODUCTS; CHAIRS THAT PROVIDE 
COMPREHENSIVE DYNAMIC SUPPORT WITHOUT 
THE NEED FOR MANUAL USER ADJUSTMENT.

In addition, we should consider removing the ability to lock 

the backrest of the chair to encourage more dynamic sitting 

behaviour from users.

IF PRODUCTS WERE 
CREATED THAT MET THESE 

NEEDS, THEY WOULD 
BE MORE RELEVANT 

TO TODAY’S FLEXIBLE 
WORKING ENVIRONMENTS, 

HAVE THE POTENTIAL TO 
SAVE EMPLOYER’S TIME 

AND MONEY BY REDUCING 
THE BURDEN OF TRAINING 
AND ABSENTEEISM, AND 

ULTIMATELY IMPROVE THE 
WAY WE SIT. 
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