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Physical Activity intensity time-series during free-living
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(Aune et al. 2015)
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Duration assumption� 45 min       vs             30 min per session
(n=9/27)
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Work activity No � 3.5  >3.5 and � 7.0 > 7.0

Sedentary Inactive
Moderately 

inactive
Moderately 

active Active

Standing
Moderately 

inactive
Moderately 

active Active Active

Manual
Moderately 

active Active Active Active
Heavy manual Active Active Active Active

Leisure time physical activity 
(Duration of sport and cycling in hrs/wk)

(InterAct Consortium, Eur J Epid, 2012)
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DLW method 
PAEE (kJ/kg/day)

Trunk ACC
Acceleration (m/s2)

ACC = � 1 * MVPA + � 1
(Bridge Equation 1)

Self-report, eg MVPA

Direct Validation Model

Indirect Validation Model

Harmonisation in absence of direct validation

PAEE = � 2 * ACC + � 2
(Bridge Equation 2)

PAEE = � 2 * (� 1 * MVPA + � 1) + � 2



Bridge Starting 
Variable 

Intermediate 
Variable

Target 
Variable

� � ���� � ���� r 2

Indirect harmonisation of RPAQ MVPA via ACCTRUNK

AC RPAQ MVPA (minutes•day-1) ACCTRUNK (m•s-2) - 2121 5.84�10�5 (7.9�10�6 ) .1199 (.0015) .02

CB - ACCTRUNK (m•s-2) DLW PAEE (kJ•day-1•kg-1) 46 165 (32) 26.7 (8.2) .37

Indirect harmonisation of RPAQ MVPA via PAEE from HR

AC RPAQ MVPA (minutes•day-1) HR PAEE (kJ•day-1•kg-1) - 2121 .0840 (.0061) 60.9 (1.2) .08

CB - HR PAEE (kJ•day-1•kg-1) DLW PAEE (kJ•day-1•kg-1) 46 .34 (.07) 42.7 (5.8) .34

Indirect harmonisation of RPAQ MVPA via PAEE from ACCHR

AC RPAQ MVPA (minutes•day-1) ACCHR PAEE (kJ•day-1•kg-1) - 2120 .0390 (.0030) 50.69 (.57) .07

CB - ACCHR PAEE (kJ•day-1•kg-1) DLW PAEE (kJ•day-1•kg-1) 46 .66 (.11) 20.0 (8.1) .45

Indirect harmonisation of RPAQ PAEE via PAEE from ACCHR

AC RPAQ PAEE (kJ•day-1•kg-1) ACCHR PAEE (kJ•day-1•kg-1) - 2120 .239 (.014) 45.63 (.69) .12

CB ACCHR PAEE (kJ•day-1•kg-1) DLW PAEE (kJ•day-1•kg-1) 46 .66 (.11) 20.0 (8.1) .45

Indirect harmonisation of Cambridge Index via PAEE from ACCHR

AC RPAQ Cambridge Index ACCHR PAEE (kJ•day-1•kg-1) - 2120 *Inactive =0; 
Moderately inactive = 4.5 (2.6); 
Moderately active = 11.1 (2.6); 
Active = 21.5 (2.6)

42.9 (2.5) .11

CB ACCHR PAEE (kJ•day-1•kg-1) DLW PAEE (kJ•day-1•kg-1) 46 .66 (.11) 20.0 (8.1) .45

Indirect harmonisation of ACCWRIST via ACCTRUNK

AC ACCWRIST (milli-g) ACCTRUNK (m•s-2) - 1050 .4.78�10�3 (9.0�10�5 ) -.097 (.0036) .53

CB ACCTRUNK (m•s-2) DLW PAEE (kJ•day-1•kg-1) 46 165 (32) 26.7 (8.2) .37

Indirect harmonisation of ACCWRIST via PAEE from ACCHR

AC ACCWRIST (milli-g) ACCHR PAEE (kJ•day-1•kg-1) - 1050 1.232 (.012) -6.90 (.45) .67

CB ACCHR PAEE (kJ•day-1•kg-1) DLW PAEE (kJ•day-1•kg-1) 46 .66 (.11) 20.0 (8.1) .45
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Pearce et al, in prep
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Segment vs whole-body movement?

r2=0.56

Segment vs whole-body PAEE?

Within-id vs between-id?
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Naïve model: Y = � + � . X

Error model: X = � . X + �

Error-corrected model: 
Y = � + � /� . X
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Bishop et al, in prep
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