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Definitions
• Physical activity is defined as any bodily movement produced by 

skeletal muscles that results in energy expenditure.

• Sedentary behaviour is defined as “any waking behaviour 
characterized by an energy expenditure ≤1.5 metabolic equivalents 
(METs), while in a sitting, reclining or lying posture”



EMG shorts

• Provide similar or even better reproducibility than the bipolar surface electrodes
with a CV between 5% and 17% (Finni et al. 2007)

Finni et al. 2007. Measurement of EMG activity with textile electrodes embedded into clothing. Physiol. Meas. 
28 (2007) 1405–1419 



Ind

• Olli paper

Individual calibration:
- Normalization to maximal voluntary 

contraction
- Individual-level prediction equations



Normalized EMG is 
a measure of effort 
relative to capacity
• Accelerometry does not measure 

physiological effort relative to capacity. 
• We compared accelerometer-measured 

absolute intensity and EMG-measured 
relative muscle activity between people 
with low versus excellent aerobic 
fitness levels during their habitual 
walking.

• “Conclusions. People with low-average 
aerobic capacity habitually walk with a 
lower accelerometer-measured 
absolute intensity, but the physiological 
stimulus for lower extremity muscles is 
similar to those with excellent aerobic 
capacity. This should be considered 
when measuring and prescribing 
walking for health. “
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VO2:
Higher in 
average fit 
group at a 
given load

Acceleration:
No difference 
at a given load

Lower in 
average fit 
group during 
daily walking

EMG:
Higher in 
average fit 
group at a 
given load, no 
difference 
during daily 
walking

Aerobic capacity determines habitual 
walking acceleration, not EMG-indicated 
relative effort. Pesola A.Ja, Rantalainen Tb, 
Gao Yc, Finni Td. JMBP accepted.



Muscle 
inactivity 
research



Is all sitting the same?

”Active sitter”
55% inactivity

”Passive sitter”
100% inactivity

30 minutes sitting at a brealfast table

Pesola, AJ. et al. Heterogeneity of muscle activity during sedentary behavior. Applied Physiology, 
Nutrition and Metabolism. 2016, 41(11): 1155-1162, 10.1139/apnm-2016-0170.



HDL
difference:

0.32 mmol/l

Triglycerides
difference:

0.30 mmol/l

Cut points for quartiles were 55.5%, 65.8% and 74.8%. Adjusted for age, sex, education, smoking, 
winter/summer, no of days, recording time, no of channels, inactivity threshold and moderate-to-
vigorous muscle activity.

Q1-Q4 difference in 
muscle inactivity time

2:18 hours



Usual care control
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6 months intervention
Health coaching (two in-person and eight telephone-delivered sessions over six months
Portable pedal machine (will be provided for the 6-month duration)
Smartphone-based monitoring and behavioural prompting (A wrist-worn activity monitor)

3 month mini-
intervention

Randomization

“Sit actively” (pedalling, target 2h per day)
“Break up sitting” (walking, SRA, target 2 breaks per hour)
“Move more” (target 10 000 steps per day)



Other application areas
• Fatique analysis

• Ventilatory 
threshold estimation 
(anaerobinen kynnys)

• Ergonomics

• Rehabilitation

• etc



Some of our previous EMG-
work:
• Pesola, A.J., Laukkanen, A., Heikkinen, R., Sipilä, S., Sääkslahti, A., Finni, 

T. 2017. Accelerometer-assessed sedentary work, leisure time and cardio-
metabolic biomarkers during one year: Effectiveness of a cluster randomized 
controlled trial in parents with a sedentary occupation and young children. 
PLoS ONE 12(8):e0183299

• Pesola, A.J., Laukkanen, A., Tikkanen, O., Finni, T. 2016. Heterogeneity of 
muscle activity during sedentary behavior. Applied Physiology, Nutrition and 
Metabolism. 2016, 41(11): 1155-1162, 10.1139/apnm-2016-0170.

• Pesola, A.J., Laukkanen, A., Tikkanen, O., Sipilä, S., Kainulainen, H., Finni, 
T. 2015. Muscle inactivity is adversely associated with biomarkers in 
physically active adults. Med Sci Sports Exerc. 2015 Jun;47(6):1188-96

• Pesola, A.J., Laukkanen, A., Haakana, P., Havu, M., Sääkslahti, A., Sipilä, 
S., Finni, T. 2014. Muscle inactivity and activity patterns after sedentary-time 
targeted RCT. Medicine & Science in Sports & Exercise, Vol. 46, No. 11, pp. 
2122–2131
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