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HFES Public Outreach
Webinar Series

• Organized by the Outreach Division
• Complimentary for all attendees
• Purpose: To promote the human factors/ergonomics 

field to members and nonmembers
• Four webinars in 2018: health care (March 19), 

cybersecurity (July 9), sit/stand workstations (October 
22), and robotics/exoskeletons (stay tuned!)

• Complements the HFES Webinar series for members. 
See upcoming and past webinars at 
http://bit.ly/HFESWebinars

http://bit.ly/HFESWebinars


HFES Webinar FAQs
1. There are no CEUs for this webinar.
2. This webinar is being recorded. HFES will post links to the 

recording and presentation slides on the HFES Web site within 3-5 
business days. Watch your e-mail for a message containing the 
links.

3. Listen over your speakers or via the telephone. 
If you are listening over your speakers, make sure your speaker volume is turned on 
in your operating system and your speakers are turned on.

4. All attendees are muted. Only the presenters can be heard.
5. At any time during the webinar, you can submit questions 

using the Q&A panel. The moderator will read the questions 
following the last presentation.

6. Trouble navigating in Zoom? Type a question into Chat. HFES staff 
will attempt to help.

7. HFES cannot resolve technical issues related to the webinar 
service. If you have trouble connecting or hearing the audio, click 
the “Support” link at www.zoom.us.

http://www.zoom.us/


About the Presenters
Jack Dennerlein is a professor in the Bouvé College of Health Sciences at Northeastern

University and adjunct professor of ergonomics and safety at the Harvard T. H. Chan School of

Public Health. He is also associate director for the Chan School’s Center for Work, Health, and

Wellbeing. Dennerlein's research examines how design impacts worker safety, health, and

well-being.

Kermit G. Davis, PhD, is president of the Human Factors and Ergonomics Society. He became
a Fellow of HFES in 2013. He is the graduate program director of the Environmental and

Occupational Hygiene and Occupational Safety and Ergonomics programs at the University of

Cincinnati. His current research focuses on the investigation of the effect of physical workplace

demands as well as mental workload on the responses within the lower back.

Carol Stuart-Buttle is a Certified Professional Ergonomist with extensive experience gained
over more than 30 years. In 1987 she formed Stuart-Buttle Ergonomics, offering consulting

services to manufacturing and service industries, including a focus on offices. She has

undertaken a variety of projects, providing detailed analyses, conducting training, and

developing best practices guides.

Andrew R. Dattel, PhD, is an assistant professor, School of Graduate Studies, and director of
the Cognitive Engineering Research in Transportation Systems Lab at Embry-Riddle

Aeronautical University.
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IS SITTING AT WORK BAD FOR YOU?
I asked my students this question last year – this is what they found.  
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Tavia Allen PT/s, 
Meghan McPhee PT/s, 

Kayla Wegener B.S., PT/s

The Impact of Occupational 
Sitting on Health Outcomes: 

Where do we stand?
A Scoping Study

http://www.northeastern.edu/ergonomics/

http://www.northeastern.edu/ergonomics/


Does occupational sitting have a negative impact on health outcomes?

Scoping review of the literature
• Identify relevant papers
• Extract Data
• Reviewed results
• Synthesized findings from 

relevant studies.  

Criteria
• Measured exposure of 

occupational sitting
• Measures a health outcome
• Examines an association
• Published after 2005 
• Published in English



Does occupational sitting have a negative impact on health outcomes?
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Does occupational sitting have a negative impact on health outcomes?

• 14 papers encompass 
upwards of 

• 130,000 participants from 
• 20 different countries from a 

variety of industries
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8https://www.ncbi.nlm.nih.gov/pubmed/29677023 J Occup Environ Med. 2018 Jul;60(7):e319-e320.

https://www.ncbi.nlm.nih.gov/pubmed/29677023
https://www.ncbi.nlm.nih.gov/pubmed/29677023


Standing at work is the old smoking
• Increases low back pain
• Increase risk of CVD

• Standing Increases Carotid 
Athersclerosis
– 4-year Change of Carotid Intima 

Media Thickness (IMT), adjusted 
for Age, Technical, Physical and 
Psychosocial Job Factors, Income, 
Biological and Behavioral Factors: 
Men with IHD – smoking is an 
independent, yet has similar effect
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Krause et al. Standing at work and progression of caro7d atherosclerosis. SJWEH 2000; 26(3): 227-236 
https://www.ncbi.nlm.nih.gov/pubmed/10901115
https://en.wikipedia.org/wiki/Intima-media_thickness

https://www.ncbi.nlm.nih.gov/pubmed/10901115
https://en.wikipedia.org/wiki/Intima-media_thickness


Musculoskeletal disorders are associated with duration
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12 month incident rates in prospective 
cohort of 630 computer workers

Hand & Arm

Symptoms  à 39 %

Disorders   à 21 %
• CTS <1 %

• Epicondylitis ~ 5%

• Extensor tendonitis ~ 15%

• Flexor tendonitis ~ 15% 

Marcus et al. (2002)  Am J Ind Med. 41:236-249

Gerr et al. (2004) J Electromyogr Kinesiol 14, 25-31

Gerr et al. (2006) J. Occ Rehab 16, 265-277.

Posture

Duration
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• Introduction of the WorkFit sit-to-stand devices among a group of highly active, fit, normal 
weight, apparently healthy, mostly female employees with relatively sedentary work tasks:

– Increased non-sitting time by more than an hour per day
– Reduced upper back, neck and shoulder pain
– Improved mood states
– Increased face-to-face time during work

• Participants felt the WorkFit devices made them feel:
– More comfortable (87%)
– More energized (76%)
– Healthier (75%)
– More focused (71%) 
– More productive (66%)
– Happier (62%)
– Less stressed (33%)

• Removal of the devices after four weeks eliminated most improvements generated due to the 
intervention, in many cases to below baseline levels

Pronk Prev Chronic Dis. Oct 2012;9:E154. PMID: 23057991
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They give me freedom similar to the way commuting by 
bicycle frees me from sitting in my car stuck in rush hour 
traffic. I can stand up and I can move more frequently while 
still interacting with my computer and conducting the business 
of the day

Benefits other 
than cardiovascular



Different users adopt different workstation 
sets up and postures within and across 
standing and sitting configurations

Variability within and across individuals
Adjustability is a key advantage
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Lin, M. Y., et al. (2016). "A Psychophysical Protocol to Develop 
Ergonomic Recommendations for Sitting and Standing 
Workstations." Hum Factors 58(4): 574-585.

Lin, M. Y., et al. (2017). "Evaluating biomechanics of user-
selected sitting and standing computer workstation." Appl Ergon 
65: 382-388.
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Srinivasan, D. and S. E. Mathiassen (2012). "Motor variability in occupational health 

and performance." Clin Biomech (Bristol, Avon) 27(10): 979-993.
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Funding sources include but are not limited to grants from  the 
National Institute for Occupational Safety and Health (R01 

OH003997, R01 OH008373, R01 OH008781, R01 OH01009, T42 
OH008416), the National Science Foundation (NSF 0964220) the 

Office Ergonomics Research Committee, and industry partners.

http://www.northeastern.edu/ergonomics/


It Is Not About Sitting Or 
Standing, The Key Is 
Postural Variability

Kermit Davis, PhD, CPE
University of Cincinnati

http://www.physiopro.co.za/sitting-posture-and-the-devolution-of-man/



Problem At Foot
• Long durations of static postures while 

sitting at work station leads to 
significant discomfort Jensen et al., 2002

• Workers don’t take breaks on their own
• Work for hours with out break
• Nature of computer work results in 

continuous input



People Who Predominately Sit
• More likely to have 

Type II Diabetes 
(Chaput et al., 2015, George et al., 2013, 
Kim et al., 2013)

• More likely to have 
weight gain (Dunstan et al., 
2012, Smith et al., 2014)

• Less energy 
expenditure (0.32 
kcal min−1) (Judice et al., 
2015)

Dunstan et al., 2012 



Not Sit-Stand Workstations

www.jsneng.com

www.today.com

http://cdn.injurylawattys.com

https://0.s3.envato.com



World of Sit-Stand Workstations



Premise Behind 
Sit-Stand Workstations
• Static postures are a major contributor to 

discomfort
• Build up of muscle inflammation and other 

inflammatory agents
• Global postural adjustments allows blood to 

be pumped into muscles
• Removal of inflammatory agents and other 

waste products



When We Stand, 
We Tend To Walk More

• 21% to 42% increase in 
walking as measured by 
ActivPal

(Alkhajah et al., 2012; Chau et al., 2014, Dutta 
et al., 2014, Mansoubi et al., 2015; Neuhaus et 
al. 2014; Parry et al., 2013, Straker et al. 2012)

• 17% more calories burned 
in schools when standing 
than sitting (Benden et al., 2011)

• Combination of training and 
sit-stand can have larger 
impact on movement (Healy et 
al., 2013; Neuhaus et al. 2014; )



Body Discomfort
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Percentage of Time Sitting
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Percentage of Time Away From Desk
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Posture Adjustability Effectiveness
• Sit-stand table introduced significant 

gross posture changes, resulting in less 
discomfort at the end of the day
• Reminder software equally effective in 

inducing posture changes and reducing 
discomfort at end of the day
• No impact on productivity even with 

being away from computer more



Contact Information
• Kermit Davis
• kermit.davis@uc.edu

mailto:kermit.davis@uc.edu


Realities in the Office

CAROL STUART-BUTTLE, CPE
Stuart-Buttle Ergonomics

2018 HFES Webinar Series

The Real Reasons You Want Sit/Stand 
Workstations in Your Office



Goal

The goal is to move OFTEN. Postural variability is 
important as just discussed.
However, choosing appropriate sit/stand equipment 
can be challenging. 

• Review common types of equipment
o Desk top units
o Height adjustable tables/desks
o Temporary accommodation

• Methods to remember to move often.



Desk Top Units

Thick unit (5.9in) on 
top of desk;
Monitors can be 
placed anywhere but 
surface small for 2 
monitors.

Below desk keyboard; 
Fixed monitor distance 
and too high at lowest 
position.

Below desk keyboard 
feasible if unit set forward 
on desk; 
Thin keyboard support 
keeps keys at desk height;
Fixed monitor distance and 
too high at lowest position.

One size does 
NOT fit all



Desk Top Units

Functional Considerations:

• Fixed vertical height between bottom of monitor or the monitor base and 
keyboard, often 4-6 inches. 

Monitor is not low enough for petite users, and especially for bifocal users. 
Models with height adjustable monitors also do not adjust low enough.

• Fixed horizontal distance between monitor and user. Cannot always alter 
font size instead. 

Choose a style where the monitor can be freely positioned.

• Unit adds thickness to the desk top. 
Cannot always lower desk top to accommodate a shorter person working 
on top of the desk. Consider a model with keyboard tray that goes below 
the desk height.



Desk Top Units

Functional Considerations Cont’d:

• Unit does not go high enough. 
Maximum height of units vary. If an especially tall person, raise the desk 
to increase overall standing height of the unit.

• Requires facilities personnel to install.
Some units sit on top of the desk while other units require attaching to 
the desk by clamp or screw. 

• Force required to lift the unit for standing. 
Consider the effort to lift the unit. Some units are heavier than others 
and can be difficult to move, especially if the individual has a low back 
problem.



Height Adjustable Tables/Desks

Adjustable height tables for sit/stand can be:
- free standing tables, or
- designed as a segment of a desk system.

Mechanisms:
- hand crank
- electric

Electric mechanism is preferable when changing position 
frequently.
Programmable heights are convenient and promote a 
smooth transition without disrupting productivity.



Height Adjustable Tables/Desks

Advantages:
• Can set sitting height for typing

– no keyboard tray or footrest necessary.
• Accessories and personal items move with the desk as it 

is raised and lowered. 
• Different shoe heights (flats to heels) accommodated 

easily without compromising postures. 

Check:
• Height range accommodates at least 90% of the population, 

i.e. a minimum range of 23in to 47in.



Short-Term Sit/Stand

• Not all individuals or work environments embrace permanent 
sit/stand systems.

• If a temporary sit/stand arrangement is needed, consider low 
cost approaches: 

Ø small mobile, height adjustable table for a laptop;
Ø set up a temporary standing work area on top of a desk, 

raising a monitor (which can be a laptop) and keyboard on 
stands, or reams of paper, at a height tailored for the person;

Ø raise the main work area (either desk or components) and 
provide a sit/stand stool.



Postures Adopted When Standing

Without education/training this standing height is common:
� wrists very extended using the keyboard and mouse
� looking down at screen
� reports of discomfort over time

When asked why they chose the standing working height:
“Seemed natural – because I am standing my arms are down, 
relaxed and I reached for the keyboard.”

Intuition is not always the best guide.



Postures Adopted When Standing

Example of desk top unit with 
below desk height keyboard tray. 

Adjustable height 
monitor unable to be 
set lower.

Before assessment

After assessment, 
standing and sitting.
(Discomforts resolved)



Postures Adopted When Standing

Example of desk top unit with 
below desk height keyboard tray.
Below desk is feasible 
if unit is set on the 
edge of the desk.

Monitor and keyboard tray 
heights set as close as 
possible, however monitor 
remains high.
Keyboard tray thin, 
preventing additional height 
on the desk top.

Before

After



Postures Adopted When Standing

Above is an example of a desk top unit obtained by a user unaware of 
setup guidelines. The model has an optional keyboard tray at desk 
top level, which was not purchased. The unit surface does not hold 2 
landscape monitors and a laptop.

Postural tradeoffs are made in both sitting and standing 
positions. The user did not lift the unit higher for standing.



Postures Adopted When Standing

Desk top units can be successful with 
keyboard trays at desk height for those tall 

enough.

A person needs to be able to:
• reach the top of the keyboard on the unit 

when sitting, which means many people 
will need a footrest unless the desk is 
lowered.

• lift the unit - handles are often at the 
middle of the unit sides, which increases 
the moment arm of the lift.

• type and use the mouse with neutral 
wrists when standing.



Postures Adopted When Standing

Before

After

Standing in one place is difficult on the back, knees and feet. Very 
quickly, one tends to shift from leg to leg or begin to slouch.
� Using a small stool on which to put one foot relieves one 
side of the low back muscles. Alternate feet.
� Standing with feet shoulder width apart, knees slightly 
bent is a sustainable position for standing in one place.



Postures Adopted When Standing

Before Seating choice - stool “I’ve never used a chair 
because they don’t fit me.”

Adjusted the seat depth and she sat at a computer 
for the first time in years. She continues to sit in a 
chair and stands frequently. Discomforts resolved. 

Chronic discomforts despite sit/stand 

�



Work Patterns to Move Often

• Leave workstation every hour.

• Move every 20 minutes within the hour (20-20-20 is a common mantra 
to look away every 20 minutes, 20 feet, for 20 seconds.)

Ø Stand momentarily at every opportunity – to answer the phone; 
to greet a visitor; while thinking how to answer an email…

Ø Batch work if feasible, standing after completion of a batch that 
takes about 20 minutes to complete. 

Ø Incorporate standing desk into the movement – at a minimum 
stand for 15-20 minutes within each hour.

Ø Sit when beginning to slouch.

Ø Incorporate other activities such as meetings. Follow a seated 
meeting by standing at the desk.



Work Patterns to Move Often

Use reminders and fold in activity to develop a pattern:

Ø Set timer on phones, smart watches (vibration).

Ø Use reminder software on computer.

Ø Drink water frequently – leaving workstation to get water and to 
use the restroom.

Ø Walk to furthest restroom, using stairs if possible.

Ø Visit colleagues versus send an email.

Ø Have standing or walking meetings.



Training/Education

• Appropriate workstation set up is not intuitive. 

• Provision of a sit/stand unit or table does not necessarily resolve
musculoskeletal discomforts1. 

Individualization of the workstation setup is necessary1.

Education enhances self awareness, self responsibility and 
empowers an individual to tailor the workstation appropriately 
over time as needed.

Remember: 
“Our body follows our eyes”… and our eyes change over time.

1Lin, JH  & Bao, S (2018) Sit-Stand Workstations – Are they a Solution to Musculoskeletal Stress? Professional Safety 

Journal Oct 2018 assp.org



Thank you!

Carol Stuart-Buttle, CPE

csb@stuartbuttleergonomics.com
215-242-9191 


