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IMPORTANT SAFETY INFORMATION  

WARNINGS 

 Contains Lithium Battery – DO NOT ATTEMPT TO DISSASEMBLE: No user serviceable parts, danger 
of chemical hazard if battery is damaged. 

 Not Defibrillation proof. 

 Not indicated for use on areas of broken, damaged or irritated skin. 

 Devices removed from subjects must be considered to be contaminated – see Appendix 1. 

Safety Classification Information: 

 The Actiheart is INTERNALLY POWERED EQUIPMENT. 

 The Actiheart mode of operation is CONTINUOUS OPERATION. 

Device and Packaging Symbols and Markings: 

The Actiheart is a TYPE B APPLIED PART.
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3
 J. Pan and W. J. Tompkins, A real-time QRS detection algorithm. IEEE Trans. Biomed. Eng., BME-32(3):230-236, 1985.v. 
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Actiheart 

Recording Times 

Sensor Calibration 

and 

Reproducibility 

Time Keeping 

Waterproof Case 

The Actiheart and 

Static Electricity 

Service Life 
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Appendix 2: The Branched Model, Calibration Equations and 

Other Equations 

Estimating Energy 

Expenditure (EE) 

from Activity and 

Heart Rate 

Techniques used 

for Estimating 

Energy 

Expenditure from 

Activity and Heart 

Rate 
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The Branched 

Equation Model for 

Estimating AEE 

from Simultaneous 

Activity and HR 
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NO 

P1% * HR-PAI      1 

Relationship + 

 (1-P1%)  Act-PAI 

Above 

    X  

Counts.

min -1 

YES 

YES 

NO 

YES 

NO 

Above Y 

BPM? 

AboveZ 

BPM? 

 

P2% * HR-PAI      2 

Relationship + 

 (1-P2%)  Act-PAI 

P3% * HR-PAI       3 

Relationship + 

 (1-P3%)  Act-PAI 

P4% * HR-PAI       4 

Relationship + 

 (1-P4%)  Act-PAI 
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HRaS 

P 

Q 

Flex Point HRaS 
O 

PQ: PAI = 5.5*HRaS - 94 + 16*male sex 

+1.2*HRaS*male sex 

OP gradient = (5.5*23 -94 + 16*male 

sex+1.2*23*male sex) / 23  

OP: PAI = OP gradient * HRaS  

 

CPM 

PAI 

M 

N 

MN: PAI = 0.21*cpm +21+ 77* male sex 

OM gradient = (0.21*133+21 +77*male 

sex ) / 133  

OM: PAI =  OM gradient * cpm  

 

Flex point 133 CPM 
O 
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HRaS 

PAI 

P 

Q 

Flex Point HRaS 
O 

PQ: PAI = 6.1*HRaS – 73.1 - 20.7*male sex 

+1.4*HRaS*male sex 

OP gradient = (6.1*23 -73.1 - 20.7*male 

sex+1.4*23*male sex) / 23  

OP: PAI = OP gradient * HRaS 

CPM 

PAI 

M 

N 

MN: PAI = 0.22*cpm +144.3+ 29.3* male sex 

OM gradient = (0.22*133+144.3 +29.3*male 

sex ) / 133  

OM: PAI =  OM gradient * cpm  

 

Flex point 133 CPM 
O 
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Default Parameter 

Values for the 

Branched Model. 
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Activity Only or 

Heart Rate Only 

Mode 

Individual 

Calibration 

 P1 P2 P3 P4 

Act 0 0 0 0 

HR 1(100%) 1 1 1 

Act + HR 0.9 0.5 0.5 0.1 

 

  

 

Actual

HR 

PAI 

(AEE)  

J/min/kg 

Sleeping  HR 

 

 

 

 

100 50 150 

500 

 

 



94
 

Customising the 

Equations and the 

Model  

Branched Model 

Adjustment in the 

Presence of 

Recovered Data 

Branched Model 

Adjustment in the 

Presence of Stress 
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Appendix 3: The Schofield Equations 

Schofield 

Equations 

Age Male Female 

<3 0.167W+1517.4H-617.6 16.252W+1023.2H-413.5 

3-10 19.59W+130.3H+414.9 16.969W+161.8H+371.2 

10-18 16.25W+137.2H+515.5 8.36W+465H+200 

Age Male Female 

18-30 (0.063 x wt) + 2.896 (0.062 x wt) + 2.036 

30-60 (0.048 x wt) + 3.653 (0.034 x wt) + 3.538 

Over 60 (0.049 x wt) + 2.459 (0.038 x wt) + 2.755 
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Appendix 4: The Step Test Calculations 

HR Calibration 

 

 

 

  



 

• 

• 
• 

HR & PStep at 

1 Minute 

Pstep 8 mins 

HRaS 

Power J/kg/min 

HRaS max 

P max step 

Slope = _HRaS step J/kg/beat 

Intercept = _HRaS step J/min/Kg 

 

Extrapolated 

HRaS step 8 mins 

• 
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Activity Calibration 

 

• 

• 
• 

Counts & PStep at 1 

Minute 

Pstep 8 mins 

Counts 

Power J/kg/min 

Slope = _Count step J/kg/count 

Intercept = _Count step J/min/Kg 

 

Counts step 8 mins 

• 
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Appendix 5: Calculation of Energy Expenditure 
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Appendix 6: Validation Posters 
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Appendix 7: Glossary of Data Export Terms 

Activity 

AEE 

BMI 

BPM 

Branch 

Cal factor 

DIT 

ECG 

Epoch 

HF 

HRMax 

IBI 

LF 

LF/HF 
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Lost Secs 

Max 1 

Max 2 

MET 

Min 1 

Min 2 

PAL 

Quality 

RMR 

RMSSD 

Sleep HR 

SD 

Still HR 

TEE 

Time 

Trimmed 

VLF 
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VO2 Max 
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Document Revision History 
 

Issue 

From 

Issue To Date Description Initiator 

4.0.109 4.0.116 25/02/16 Added EDF import details HS 

4.0.116 4.0.116b 21/03/16 Added Glossary of Export Data terms Appendix 7 TE 

4.0.116b 4.0.116c 03/08/16 Update description of data cleaning process TE 

4.0.116c 4.0.116d 02/11/16 Added rev history table HS 

4.0.116d 4.0.129 12/01/17 EU change of device classification from Class 2a to ‘non-medical’ HS 

4.0.129 4.0.131 07/08/18 Re-introduced  Sleep Analysis section (research only) HS 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 


