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Individual 
workspace 
design can 
be a tool to 
mitigate 
stress.
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The Individual Workspace, Air Quality, and the War against Stress 

Helping office workers achieve an overall state of well-being can 

be one of the most important things an employer can do to 

attract and retain people, and for long-term business success. 

Millennial workers especially are demanding an overall work-life 

balance that includes support for their well-being. And right 

behind them, the emerging Gen Z has similar expectations. Thus, 

well-being is emerging as an important goal for both workers 

and their employers. Our research and practice suggest that 

stress is the biggest enemy of well-being. Stress undermines 

health, emotional state, work performance and even 

engagement.



And sadly, stress from the pandemic experience will follow many 

millions of workers back to the office. Other impacted groups are 

in the workforce and have previous and current life challenges 

that lead to elevated stress. We need to declare a war against 

stress. It may be that the design of the humble office cubicle can 

play a small role in a successful fight against it. Unlike wellness 

programs or training, which are limited by time and financial 

constraints to only a proportion of the workforce, the workplace 

itself can be a tool for equity and healing that can have a positive 

effect on every building user.
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The Individual Workspace, Air Quality, and the War against Stress 

For years, work has been evolving away from being a primarily 

individual, heads down experience, to a more fluid mix of focus 

and collaboration. In response, the office space itself is 

increasingly moving towards a more even mix of individual and 

collaborative spaces. Regardless, the individual workspace will 

remain an integral part of the work experience. And for many 

individual contributors, the overall work experience remains 

primarily one of “heads down” focus work. Once back in the 

office, depending on the nature of their job, many employees 

with this type of job will continue to spend 40-60 hours per week 

working at least half of that time or more within their individual 

workspace. Thus, the purposeful design of the individual 

workspace to lessen stress and avoid discomfort could improve 

the lives of millions of people and reduce costly healthcare 

expenses for them and their organizations. 

Once back in the 

office, depending on 

the nature of their 

job, many employees 
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spend 40-60 hours 
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least half of that time 

or more within their 

individual workspace.

“
“



The study The Individual Workspace, Air Quality, and the War against Stress: Page 3

The 
study

© HumanSpace Solutions. All rights reserved. 2021



© HumanSpace Solutions. All rights reserved. 2021

Page 4

This study examines the relationship 
between cubicle design and air 
quality, on stress and discomfort

In this study we examined the impact of workspace design 

features and one aspect of the ambient environment, indoor air 

quality, (IAQ) on employee health outcomes. Indoor air quality 

should be a key concern for any office as it directly affects the 

overall health and wellbeing of your staff and employees, 

particularly as we spend 90% of our time indoors. Poor IAQ can 

increase the risk of many health problems, from respiratory 

illnesses to infections. It can compromise mental health and 

cognitive performance. The workspace design features we 

examined are panel height and the adjustability (user control) of 

individual workspace components. The employee health 

outcomes are self-reported frequency of somatic (physical) stress 

symptoms, musculoskeletal pain, and eye strain.  

Location of Study Settings

The settings we investigated are two locations of a large US 

business organization. These locationsnormally house roughly 

1000 employees who engage in primarily heads-down work. At 

the time of thisstudy, approximately one-third of this workforce 

continued to work in these offices. In this study, 376employees 

participated.

Time of our 
lives spent 
enclosed 
within 
buildings.

90%

Study Details

Locations
2

1000
Employees
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64”

72”

Nature of individual workspaces

Both locations house their employees within traditional cubicles, 

using 64” high panels at one location,and 72” high panels at the 

other. In this study 121 participants work at the location with the 

lower panelheight and 255 work at the site with taller panels. The 

square footage of these workspaces (about 36square feet) is 

identical at both sites. However, amongst both locations, the 

cubicles vary widely in theiruse of user-adjustable features and 

furnishings.



The use of these relatively tall panels may seem surprising since 

so much attention has been paid to thegeneral move to lower 

enclosure or even no-enclosure options (such as benching) in 

recent years. Theconventional wisdom is that this planning 

approach permits workers to collaborate and communicatemore 

effectively. But despite the trend towards open, high density 

offices (which may be witnessing an abrupt about-face in the 

post-Covid world) depending on industry and culture, many 

organizationscontinue to house significant numbers of 

employees in cubicles enclosed with tall panels.

Employees’ jobs have high demands for accuracy coupled with 

time pressure, with relatively limitedcontrol over how to do the 

job or over the pace of their work. This type of “high demand/low 

control”role can lead to unhealthy levels of psychological 

stress.The management of this organization is well-aware of the 

overall trend towards low interior horizonsand the increasing 

amount of space allocated to interactions and work collaboration. 

These employees have high 
workload, low autonomy, 

stressful jobs

 The study The Individual Workspace, Air Quality, and the War against Stress:
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They wereconsidering moving in this direction despite concerns that employees 

might be unhappy with such a change. In our discussions with them, many 

employees felt their (high panel) workspaces conveyedbenefits such as status and 

serve as a buffer from visual and noise distractions. However, there wereother 

considerations in play. Both locations suffered from ongoing employee complaints 

about airquality problems. Even though most of the workspaces have the basics of 

good ergonomic features,there were also regular employee complaints to facility 

management about back and neck pain, and eyestrain, often blamed on “poor 

ergonomics.” The employees we spoke to were very matter of fact aboutthe high 

stress level inherent to their work, accepting it is “just part of the job.”  

Exploring the connection between cubicle 
design and stress

We felt there might be a connection between the employee complaints of 

discomfort, the stressfulnature of their jobs and their cubicle design. Our previous 

research has identified user control throughadjustable features as a powerful aspect 

of workplace design that can reduce stress. In the twolocations, we noted the almost 

random, irregular presence of adjustable features within the cubicles weviewed. We 

were told that adjustable items such as monitor arms were granted to employees 

based onthe “squeaky wheel” policy.

The study The Individual Workspace, Air Quality, and the War against Stress: 
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We measured 
stress, muscle 
pain and visual 
discomfort

heart beating hard



shortness of breat 



upset 
stomach/stomachache



hands trembling



ill health affecting 
work 



loss of appetite



heart beating faster 
than normal 



spells of dizziness



musculoskeletal 
complaints 



visual discomfort

We gathered data on workspace 
design, air quality, and stress and 
discomfort outcomes

Most measures in this study were collected through a survey in 

which we asked participants to provideevaluations of their space 

features as well as perceptions of air quality. A limitation of this 

study is thatwe did not collect air samples to objectively 

measure air quality (such as PM, VOCs, temperature,humidity, or 

velocity).



The survey asked participants to rate their satisfaction with the 

features of their workstations, meetingspaces and technology. 

The survey used an eight-item scale to assess psychosomatic 

symptoms ofstress, including frequency of: heart beating hard, 

shortness of breath, upset stomach or stomachache,hands 

trembling enough to bother you, ill health affecting your work, 

loss of appetite, heart beatingfaster than normal, and spells of 

dizziness. Musculoskeletal complaints (pain in arms/hands, neck, 

andshoulders) and visual discomfort (eye strain) were also 

surveyed. User control was measured by a countof the number 

of features or furnishings that could be adjusted or moved within 

the workspace, andsurvey questions on perceptions of the 

overall adjustability and flexibility of the workspace 

components.Perceived air quality within the cubicle was 

assessed through survey ratings of odors, temperature,humidity, 

and air movement.

 The study The Individual Workspace, Air Quality, and the War against Stress:
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User control over the workspace through adjustability 

reduces stress

The ability to adjust the lighting, furniture, and equipment in the workspace explains 7% of the 

variancein the stress outcome. While 7 percent may sound like a small impact, it is not. In the world of 

researchthis is a large and statistically significant finding. There are so many aspects of personal and 

work lifethat cause stress, and it is remarkable that control over the immediate workspace features has 

thisimpact on these physical stress symptoms. Being able to adjust the immediate workspace features 

canhelp the employee optimize their workspace, to their workflow and job needs. The act of control 

itself may bereducing stress.

of stress can be 
reduced by giving 
users the ability to 
adjusting lighting, 
furniture and 
equipment.7%
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72-inch height panels, 

coupled with a 

proportionally small 36 

squarefoot footprint, 

reduce the volume of air 

from ceiling plenums 

that can be pushed 

down into the cubicle.

Taller panels reduce perceived air 

quality which in turn, 


increases stress

Poor air movement explains 6% of the variance in frequency of 

stress symptoms. Stress was significantlygreater at the site with 

the taller panels. Our analysis showed that panel height 

moderates the strengthof the relationship between air 

movement ratings and stress. In other words, panel height affects 

airmovement, and velocity of air movement, in turn, affects 

stress. Thus, panel height does not directly “cause” stress. It may 

be that the 72-inch height panels, coupled with a proportionally 

small 36 squarefoot footprint, reduce the volume of air from 

ceiling plenums that can be pushed down into the cubicle.


It is like trying to pour more water into a cup that is already full of 

water. The fresh water may penetratea bit of the way into the 

cup, but most will simply pour over the sides.

Taller panels and “Stuffy” air are a 

real pain in the neck – and eyes

In the same way they affect stress, panel height and related air 

movement explain greater than 8% ofthe variance in reported 

pain in arms/hands, over 12% of the variance of pain in the 

shoulders and neck,and 8% of the variance in eye irritation. We 

know from the previous analysis that poor air quality causes


some proportion of stress. Prolonged stress could cause an 

elevation in muscle tension. Other researchshows that elevated 

tension in muscles over sustained periods can lead to 

musculoskeletal and visualdiscomfort. And poor air quality can 

directly cause eye discomfort

Panel height and 
related air movement 
can cause pain:

Arms/Hands

Eye irritation

Shoulders and neck

8%

Here is what we foundThe Individual Workspace, Air Quality, and the War against Stress:

12%

8%

8%
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Thus, the cause-and-effect chain may 

look like this: As panel height increases, it 

reduces air quality. Poor air quality 

causes stress and eye irritation. Stress 

causes muscles to tighten up. Prolonged 

muscletension, day in and out, leads to 

chronic muscle pain, especially in areas 

of the body (hands, neck) thatare already 

at risk for pain due to a stressful job and 

long working hours with (possibly) little 

variation inposture.

Panel height increases

Air quality diminishes

Eye irritation

Muscle tension

Stress

Neck & shoulders
Hands

Here is what we foundThe Individual Workspace, Air Quality, and the War against Stress:

To 

summarize
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What 
to do
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Provide flexible adjustable features 

to reduce Stress

Improve user control through adjustable features and choice of 

workspace. The amount of control anemployee has over lighting, 

furniture, and technology within their individual workspace 

appears to playa significant role in reducing frequency of 

physical stress symptoms. A flexible work environment mayalso 

enhance job control, by permitting adjustments to the physical 

environment to be made accordingto individual task demands 

or the needs of team workers at a particular stage of a project. In 

the post-Covid workplace many employees will bring almost 

PTSD-like symptoms caused by theirpandemic experience, back 

into the workplace with them. They will be much more 

susceptible tosituational “triggers” within the office environment 

that lead to stress responses. And youngeremployees already 

suffer from higher stress than the general population.



Flexible workspace features are an equitable solution for groups 

more at risk of stress. Groupssuch as veterans, the neurodiverse, 

and Black people have suffered various forms of discrimination 

andlife challenges that add up to a higher level of baseline stress 

that their co-workers may have not faced.Workplace features 

thatreduce stress are more equitable than wellness or other 

programs which are limited by funding and timeavailability of 

the employee. Everyone in the building, using their workspace, 

equally receives the stress-reduction benefits.



Because stress reactions carry health risks such as 

musculoskeletal discomfort and even heart disease,any small 

modifications to the work environment that reduce stress could 

have long-term positiveimpacts on health for the entire 

population of office workers.

Stress 
reactions 
can lead to

musculoskeletal 
discomfort

& greater risk of 
heart disease
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Improving 
Workplace Indoor 
Air Quality
Workstations are formed by partitions that may, under certain conditions, divert the flow of air between 

conventional, ceiling-mounted supply diffusers and return registers so that the workstations themselvesare not 

well ventilated. In this study, employees working within cubicles with the lower panel height,experienced a 

significantly lower frequency of somatic stress symptoms, physical discomfort, and eye strain than people 

working within the taller panel height workstations. They also reported fewerproblems with “stale air” within their 

workspace.



Assuming it is not desired or practical to reconfigure the workspaces to use significantly lower panelheights, 

there may be some other considerations.

What to do The Individual Workspace, Air Quality, and the War against Stress:
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Mind the gap

Don’t block me in

There is typically a 2” gap for cabling at the base of each 

partition, could be removed toopen a space to facilitate 

airflow through the cubicle. The partition gap of several 

feet that serves as theentrance to the workspace, 

should be positioned facing the “hallway” formed by 

adjacent sets ofcubicles. This hallway serves as a main 

circulation path for air, which could pull stale air from 

cubicles asit flows. If possible, increase workstation 

footprint size, which could help reduce the pooling of 

old airwithin. Most workstations are located in between 

the supply and return ducts on a typical floor. 

Thesupply air volume could be increased, and 

supply/return duct locations optimized for the 

workstation configuration within.

Placing furniture, storage boxes, chairs, or cabinets in 

front air vents will disrupt aircirculation, causing the 

workplace to feel stuffy. Indoor plants are also a great 

addition to your office.They are not only refreshing to 

the eyes but can also help promote your indoor air 

quality by absorbingcarbon dioxide and releasing 

oxygen into the air. However, keep in mind that plants 

can also bring unwanted pollens and other airborne 

irritants along with them.

Carpets can play multiple roles in theworkplace – from 

capturing particulate matter from the air and 

absorbing sound to supporting design and branding 

schemes and creating a welcoming work environment. 

Carpet tile is available thatcaptures and retains 

particulate matter, helping to improve indoor air quality 

for employees. This carpettechnology can capture both 

particulate matter and coarser fine dust. The carpet’s 

uniquestructure prevents dust from becoming 

airborne again once captured yet releases easily during 

cleaning.Floor coverings with low VOC emissions using 

vinyl, linoleum and laminate and wood flooring can 

alsoplay a role in protecting air quality. Some of these 

products offer very low total VOC emissions and thereis 

vinyl flooring shown to reduce occupant issues with 

allergies and asthma.

Performing an indoor air testing will provide you with 

the right information andinsights to make your IAQ 

improvement plan more directed and efficient. Air 

quality tests includechecking humidity levels, airflow, 

ventilation, mold growth, odors, and water damage. 

New technologyis emerging that permits real-time 

sensing of ambient conditions allowing immediate 

action to correctproblems.

Canary in a coal mine.

Floor coverings can play a role in 

improving workplace 


air quality. 

What to do The Individual Workspace, Air Quality, and the War against Stress: 
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Conclusions

We live in a time when there is a heightened awareness of the perils of poor air quality and the potential


for airborne illness at the office. And the country and the world are dealing with a hidden epidemic ofstress that 

is sure to shadow many workers upon their return to the office. The (for today) unusually tallpanel heights used 

by this organization presented an opportunity to explore impacts of highly enclosedworkspaces.



Today’s conventional wisdom of office planning dictates that offices should provide virtually noenclosure, high 

occupant density and opportunities for almost constant interaction. Those days areclearly over, and the idea of 

providing more workstation enclosure for people conducting focus work, oreven private offices, is surfacing as 

employers grapple with the return to office. There may be a happymedium of relatively higher panels, adjustable 

furnishings, flooring solutions, and optimized HVACsettings that protect air quality and offer enhanced user 

control to reduce stress, muscle pain and eyeirritation. This could improve the wellbeing and work experience of 

the many people who will return tothe office and resume their predominately “heads down” roles within their 

organizations.
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Dr. Mike leads HumanSpace™, a workplace consulting and 

analytics firm specializing in improving office and healthcare 

space design to reduce workforce stress and increase well-being 

and performance. Over his career, Mike has held workplace 

research leadership positions with Haworth, Knoll, and Herman 

Miller. Mike started at BOSTI, a firm that pioneered the use of 

analytics to show how workspace design affects employee 

performance. Later, he was a professor in the Interior Design, and 

Industrial Engineering departments, at the University of 

Wisconsin.





Mike has a BA in cognitive psychology, an M. Arch and PhD in 

Architecture and Human Behavior. He is a Board-Certified 

Professional Ergonomist. A frequent public speaker, Mike has 

authored 40+ articles, two books on workplace+workforce 

performance and stress, and a third, 2018 book, The Healthy 

Workplace Nudge which was a finalist for the 2020 CORENET 

Innovation Award. His passion is applying workspace research and 

analytics to help organizations reduce stress and improve 

workforce well-being and performance.


Dr. Mike O’Neill
Author



The Individual Workspace, Air Quality, and the War against Stress 

Human Space Solutions

© EB Research. All rights reserved


The information provided in this report is intended to provide directional guidance, and cannot 

substitute for the advice of a workplace professional or a complete analysis of your workplace and 

workforce. 





None of the individual contributors, system operators, developers, partners of EB Research LLC 

and HumanSpace nor anyone else connected to EB Research LLC can take any responsibility for 

the results or consequences of any attempt to apply or adopt any of the information presented or 

generated from the HumanSpace web site
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