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Sitting and Standing

“Goes together like 
Peas and Carrots”*

* Forrest Gump - 1994
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Church et al. PLoS ONE (2011)

Sit of 76% of day
Stand Up Australia (2009)

Matthews et al. Am J Epidemiol 2008 

Sedentary 8-9 hours a day
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Where is the Disconnect?

Seated postures associated with:

Higher loading in passive tissues and 

joints

Laxity changes in these structures 

Alteration of muscle responses



 Low-back problems after standing over 50% of the 

work shift. 

 5 hr of standing work induced lower extremity muscle 

fatigue, even with regular rest breaks and persisted at 

least 30 min post- work. 

 55 Minutes of standing to 5 minutes sitting

Garcia & Martin, Human Factors, In Press (2016)

Waters and Dick Rehabilitation Nursing 40(3) (2015) 



Discomfort and standing work in Europe 

 Thomas Laeubli (presenter), Maria Gabriela Garcia Rodriguez, 
Maggie Graf 

 Background. Although it is generally known that long periods of standing 
produce dis- comfort, the emphasis in health promo on tends towards 
recommending people to sit less, and little attention is paid to the problem of 
standing at work. This is surprising, as standing at work is the most common 
physical risk in European workplaces according to the results of the European 
Working Conditions Survey (EWCS). 

 Methods. The data for 30,000 full-time workers in the European Working 
Conditions Survey was analyzed. 

 Results. The analysis showed that almost half of the workers in Europe stand 
at work for more than three quarters of their working me. It revealed strong 
and highly Significant correlations between the amount of time 
spent standing at work, back pain and pain in the legs. Additionally, 
long periods of standing at work were found to be associated with reports of 
working in ring or painful postures. A significant interaction was found 
between age and both backache and muscular pains in the lower limbs. Older 
workers were found to more frequently report both types of pain than 
younger workers, and this was greater in the groups that stand for longer 
periods of time. 

 Discussion. As prolonged sitting has been linked to an increased risk of 
cardiovascular diseases and cancer, the ques on of an appropriate balance 
between sitting, walking and standing is essential for the work of practitioners 
working on the prevention of musculo- skeletal disorders. 
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Sitting and Standing = LBP?

When “quality” of standing is factored into the 

evaluation:

 > 30 minutes OR 2.1 (Andersen et al., 2007)

 > 2 hours Females OR 2.9 Males 1.6 (MacFarlane et al., 1997)

 Constrained standing Prevalence 30% vs 17% (Tissot et al., 
2009)

 Limited evidence of “quality” of seated exposures 

 Leisure + Work combined increased LBP reporting 

(Nourbakhsh et al., 2001)

 Constrained seated driving postures 6x increase in lost 

time (Porter & Gyi, 2002)



Why Mix Sitting and Standing?



Ergonomic Guidelines
OHSCO’s Musculoskeletal Disorders Prevention Series

Parts 3A&B: MSD Prevention Toolbox

Lifts Less than 4 hours Lifts more than 4 hours



Prolonged Standing and LBP

- Greater than 30 minutes 

of constrained standing 

associated with LBP 

reporting (Anderson et al. 

2007)

- ~30% LBP prevalence in 

workers who stand in a 

constrained posture 

(Tissot et al. 2009)

- Lab studies show at least 

40% report low back pain

Gallagher, Wong, Callaghan Gait and Posture (2012)

Nelson-Wong & Callaghan J EMG & Kin 20 (2010) Marshall et al. Hum Move Sci 30 (2011)

Sorenson et al. Clin J Pain (2015)

Sorenson et al. Man Ther (2015)

Gregory & Callaghan Gait & Posture (2008)



PD had Higher Muscle Co-

Contraction than NPD
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Is it Important? Longitudinal
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OR > 3

Nelson-Wong & Callaghan, Spine (2014)



Changing  Responses -

Implementing Sit-Stand



Response to Exercise Intervention
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Standing & Sitting as Rotation
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Feet Interventions and Impact

Gallagher & Callaghan, Clinical Biomechanics, Submitted 2016

 16 subjects

 7 NPD, 9 PD  (56%)
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Gallagher & Callaghan, Applied Ergonomics, Submitted 2016



Foot Rest Intervention

Fewster, Riddell, Gallagher & Callaghan, ACE 2016



Pain Response
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• No significant difference between 

previously categorized pain and non-pain 

developers lumbar spine angle p = 0.138

Fewster, Riddell, Gallagher & Callaghan, ACE 2016



TIME (minutes)

1

2

4

8

16

48

24

12

6

3STANDING

Progressive Exposure Model

SITTING

McKinnon & Callaghan, In Progress 2016



0

5

10

15

20

25

30

35

40

45

50

3 4 10 12 18 24 28 34 40 46 52 56 60 66 72 78 84 90 96 102 108 112 116 120 124

Lo
w

 B
a

c
k
 P

e
rc

iv
e

d
 D

is
c

o
m

fo
rt

 (
m

m
)

Elapsed Time (minutes)

PD

NPD

PD (Stand)

 Pain group-by-time

Low back pain response



Methods

Industry only 

Industry and Research

and follow up visits 

Baseline

Initial Follow UpIndustry Approach 

Best Practice Approach 

*Training & 

Sit-stand 

workstations

Current Best Practice

• Industry Approach +

• Behaviour change techniques

• Motivational interviewing 

• Hands-on demo

• Tips for use

• Weekly meetings

Industry Example Approach

• Focus on chair 

• Set-up: Sitting = standing 

• No hands-on demo

• 30 mins



Sit-stand transitions/day 

Group*Phase p = 0.0386
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Transitions: Six Month Follow-Up
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Fitbit Steps – main effect of 

Phase 

0

2000

4000

6000

8000

10000

12000

14000

Phase 1 Phase 2 Phase 3

D
ai

ly
 S

te
p

 C
o

u
n

ts
 

Phase of Study

Phase *p < 0.0001



Take Home messages

1) Standing and Sitting? in constrained 

conditions can accelerate LBP for             

some individuals ≈50%

2) Individual (pre-existing) risk factors are 

important considerations when evaluating the 

potential for LBP associated with standing :



Take Home messages

3) Not a single ratio solution for all 
individuals

Sit Stand alone does not reduce 
LBP

4 Hours could be an upper target 
to balance health and MSK 
benefits

Or a ratio in the work day of 1:1 

4) Once Pain has initiated it is 
residual or cumulative



Take Home messages

5) Interventions

Exercise can alter individuals       

predisposed to LBP from Standing 

exposure

Driving from the feet has potential

Sloped, Elevated

Strategies to induce movement 

early?

Move Early Move Often℠


