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Daily Standing Time and All-
Cause Mortality

Adjusted for age, smoking, alcohol, LTPA, physical activity readiness

Katzmarzyk (2014)



Standing and Heart Disease
¡ 7320 workers

¡ 12 year follow-up period (2003-2015)

¡ Occupations with predominantly standing 
exposure had a 2x (HR of 2.32 CI: 1.16-4.62) risk of 
heart disease compared to sitting jobs

Smith, P., Ma, H., Glazier, R. H., Gilbert-Ouimet, M., & Mustard, C. (2017). The Relationship Between Occupational Standing 
and Sitting and Incident Heart Disease Over a 12-Year Period in Ontario, Canada. American Journal of Epidemiology, 1–7. 
http://doi.org/10.1093/aje/kwx298





SITTING VS 
STANDING:
CURRENT 
STATE OF THE 
LITERATURE 
CONCLUSIONS

• Total time sitting increases CVD

• Occupational sitting does not increase CVD

• Standing at work increases CVD

• Occupational physical activity does not decrease 
CVD

• No evidence that sit-stand workstations decrease 
CVD

• Metabolism é with standing is inadequate to 
decrease BMI

• Standing strongly associated with Low Back 
Problems

• Sitting, weak evidence linking exposure with Low 
Back Problems

• Sit to stand workstations can decrease Low Back 
Problems



W H Y ?



“ N A T U R A L  L O R D O S I S ”

• 135º trunk-thigh (Keegan, 1953)

• a position of equilibrium for the muscles 
crossing the hip joint
4 subjects in side-lying
Primarily based off 1 Subject (JK)

• Has produced favourable findings in some 
imaging studies showing changes in IVD 
similar to standing (Alexander et al., 2007).

• No studies looking at this posture and 
impact of low back or health



Postures between Sitting and Standing



A N S I / H F E S  1 0 0  – D R A F T  ( A N YO N E  S E E N  T H E  
F I N A L  V E R S I O N ? )







E VA L UAT I O N 
O F  H Y B R I D  
S I T  TO  
S TA N D  
P O S T U R E S

24 Participants (12 Female, 12 Male)

Hip Angles from 90° -180° in 5° increments (19 
postures)

EMG, Kinematics, Ground Reaction Forces

Noguchi, M., Glinka, M., Mayberry, G., Noguchi, K., Callaghan, J.P. Are hybrid 
sit-stand postures a good compromise between sitting and standing?. 
Ergonomics 62(6): 811-822, 2019.



L U M B A R  S P I N E  A N D  P E LV I S  R E S P O N S E S

• Every angle different than Standing

• Sitting:
Males 145-175 degrees

Females 160-175 degrees

• Standing different than all



L E G  R E S P O N S E vastus medialis



• 115 degrees to 170 degrees



• Le, P., & Marras, W. S. (2016). Evaluating the low back biomechanics 
of three different office workstations: Seated, standing, and perching. 
Applied Ergonomics, 56, 170–178. 
http://doi.org/10.1016/j.apergo.2016.04.001

¡ Antle, D. M., Vézina, N., & J. N. C. (2015). 
Comparing standing posture and use of a sit-stand stool: 
analysis of vascular, muscular and discomfort outcomes 
during simulated industrial work. International Journal 
of Industrial Ergonomics, 45, 98–106. 
http://doi.org/10.1016/j.ergon.2014.12.009



CAN SEAT PAN OFFSET LEG DEMANDS
• 16 Participants (8 Female, 8 Male)
• Hip Angles from 90°-135° in 5° increments (10 postures)
• Kinematics, Ground Reaction and Seat Pan Forces, Seat Pan 

Pressure
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Shear force
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H Y B R I D  C H A I R  F O R  P RO L O N G E D  S E A T E D  WO R K

• Two-hour bout of sedentary desk work in 5 conditions

• Six, 15-minute blocks of desk work were performed.

• 5-minute rest break; participant remained in the assigned
posture

• Three tasks with performance tracking were performed
twice each:
• Typing: Standardized Text passages
• Data Entry: Transfer of product, client, and company information
into user interface

• Reading Comprehension: Qualitative Reasoning section of the
standardized Graduate Record Exam (GRE)

• Discomfort in 13 body regions



H Y B R I D  I M PA C T  O N  P O S T U R E
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H OW  D O E S  T H I S  A L I G N  W I T H  
P R E V I O U S  R A N G E  R E S P O N S E S ?

Study 1 Study 2 Hybrid 
Usage

Study 1 Study 2 Hybrid 
Usage

Study 1 Study 2



D I S C O M F O RT  A N D  P RO D U C T I V I T Y
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M O V E M E N T
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PA U S E  
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N A T U R A L  V E R S U S  S E A T E D  M O V E M E N T
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PA S S I V E  S P I N E  R E S P O N S E  – A K A  “ N E U T R A L  Z O N E ” 
O R  “ N E U T R A L  P O S T U R E ”

Buchman-Pearle, J.M., Gruevski, K.M., Gallagher, K.M., Barrett, J., Callaghan, J.P. Defining the lumbar and trunk-
thigh neutral zone from the passive stiffness curve: Application to hybrid sit-stand postures and chair design. 
Ergonomics In Press, 2022.



N E U T R A L  Z O N E  A N D  WO R K I N G  P O S T U R E S

Buchman-Pearle, J.M., Pinto, B.L., Barrett, J.M., Callaghan, J.P. Does the lumbar and trunk-thigh posture adopted in 
sitting, standing and hybrid seated office work positions fall within the in vivo neutral zone?. Journal of Applied 
Ergonomics Submitted, 2022.



PA U S E  



S I T  A N D  S T A N D  RO T A T I O N

Agarwal S, Steinmaus C, Harris-Adamson C. Sit-stand workstations and 
impact on low back discomfort: a systematic review and meta-
analysis. Ergonomics. 2018;61(4):538-52.

• Two-hour bout of sedentary desk work in 5 conditions

• Six, 15-minute blocks of desk work were performed.

• 5-minute rest break; participant remained in the assigned
posture

• Three tasks with performance tracking were performed
twice each:
• Typing: Standardized Text passages
• Data Entry: Transfer of product, client, and company information

into user interface
• Reading Comprehension: Qualitative Reasoning section of the

standardized Graduate Record Exam (GRE)

• Discomfort in 13 body regions

• Sit-Stand every 3 minutes – 20 over 2 hours

Noguchi, M., Zehr, J.D., Tennant, L.M., Fok, D., Callaghan, J.P. Increasing movement during office work at sit-stand 
workstations: A novel seating device to facilitate transitions. Journal of Applied Ergonomics Submitted, 2022. 



L E A N I N G  – T H E  N E W  H Y B R I D ?



TA K E  H O M E , TA K E  O U T, TA K E  AWAY
• Hybrid seating devices (i.e. open hip angle sitting):
• Do not induce better low back postures
• Are not a viable one-off workstation seating solution:

i. create discomfort at the higher heights where postures differ from traditional sitting
ii. may be suitable if they can accommodate traditional sitting (but may end up like unused HATs)
iii. achievable postures below ~120 degrees do not alter lumbar posture – and still cause discomfort

• Sit to Stand rotations seem to be a more sound solution for 
• Health
• Altering postures (i.e. good job rotation practice- gross postural change)

• “Leaning” available in some large format solutions
• Provide a benefit in pain reduction 
• Create postures aligning with neutral zone measures
• Can be cumbersome to enter and position 
• May not accommodate all desired postures (i.e. traditional sitting) 
• Impact on health outcomes associate with leaning are unknown (i.e. do they align with sitting and standing)

Is it 
Worth 
It?



P O S T E R  6 :  T R A N S I T I O N I N G  B E T W E E N  W O R K I N G  
P O S T U R E S

• Quick Start Guideline: 
https://www.msdprevention.com/Quick-Start-Guideline-
Office.htmTHANK YOU

https://www.msdprevention.com/Quick-Start-Guideline-Office.htm
https://www.msdprevention.com/Quick-Start-Guideline-Office.htm
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• Buchman-Pearle, J.M., Pinto, B.L., Barrett, J.M., Nenadov, E.M., Callaghan, J.P. Lower limb postures resembling sitting and standing 
alter lumbar angles along the passive stiffness curve. Journal of Electromyography and Kinesiology Submitted, 2022.

• Agarwal S, Steinmaus C, Harris-Adamson C. Sit-stand workstations and impact on low back discomfort: a systematic review and 
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A D D I T I O N A L  U N A N S W E R E D  Q U E S T I O N S  F RO M  T H E  C H A T
• Do you think can measure the physiological consequences of these postures?

Absolutely! I think posture and muscle activity changes are physiologic consequences. If we are wondering about health impacts (like CVD and long term 
positive or negative outcomes) it would require some longitudinal data of users who have adopted a hybrid device and have used it for years. Given the
newness of these devices and the small market share I would estimate it will take a while for this type of information to become available.

• Rather than siting upright with an increased hip angle, how about reclining with back support (backrest recline with forward sliding seat pan 
and flexible front seat edge) to allow for changes in posture...then standing? AND Would positioning the trunk in a (supported) reclined posture 
to open up the hip be beneficial (assuming keyboard/monitors positioned appropriately)?  would the findings from the passive trunk/leg study 
help inform this question?
I know there are some workstaions that implement a solution like this as well as some gaming set ups. The practical issue here is about the need for either 
new worksurfaces or chairs with built in support for the computing peripherals. Currently, I think it may be a solution for individuals where it could solve a
pain issue limiting work. I would also think about how the weight f the body is now acting on the spine differently than in an upright trunk posture 
(dominantly compression). As you recline more of the load becomes directed into shear and could result in flattening of the lumbar spine lordosis (known 
spine mechanical response), another thought would be that a reclined posture would also likely reduce dynamic micro-movements (like fidgets and shifts) as 
you would be working against gravity/pushed back into the reclined posture to be supported by the backrest (speculation – but sounds like a neat study!).

• Do you recommend anti fatigue mats when standing?  Do they offer cushioning for the hips and pelvis?
Interestingly we have completed and published a study looking at this exact question. Here is a summary of the study: 
• Standing pain developers reported a subjective decrease in back pain.
• There were no quantitative changes in posture of  foot-floor interface measures that explained this change is pain (in other words these measure were no 

difference between standing on an AFM or without the mat).
• There were some changes in movement (measured by increase centre of pressure excursion the number of body weight for both Pain developers and 

Non-Pain developers. 
• These findings suggest that AFMs may benefit individuals prone to developing standing-induced back pain, although largely due to subjective 

perception.
Loading would not be changes at the hips and pelvis. Here is the reference for the full study if you are interested:

Winberg, T.B., Glinka, M.N., Gallagher, K.M., Weaver, T.B., Laing, A.C., Callaghan, J.P. Anti-Fatigue mats can reduce low back discomfort in transient pain developers. Applied 
Ergonomics 100(103661): 1-7, 2022. 


