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Phys-16B7 Explain the reasons why a pulse oximeter may give incorrect readings. 
 
Reasons for error 
 
1. Intrinsic limitations of central processor 
 

- algorithm in central processor for converting transmittance to SpO2 is usu. 
calibrated using healthy volunteers breathing hypoxic gas mixtures with 
resulting SaO2 70 ~ 100% 

- lower measured SpO2  greater deviation from calibration group  greater 
error 

o SpO2 range: 70 ~ 100%  ± 2 ~ 3% 
o SpO2 range: 50 ~ 70%  ± 3 ~ 4% 
o SpO2 range < 50%  not calibrated, extrapolated 

 
2. Errors at probe level 
 

- error with light emission 
o oximetry probe needs to emit light at specific wavelengths (usu. 660 and 

940 nm) 
o any deviation from specific wavelengths (e.g. fault in LED) will result in 

error 
o excessive contamination by ambient lighting 

- error with signal detection 
o issue with detector (e.g. cracked) 

- error with probe placement 
o incorrectly sized probe  does not cover entire finger  light “shunt”  

error 
o probe excessively compressing finger  “vasoconstriction”  falsely 

lower SpO2 
 
3. Patient factors 
 

- vasoconstriction (e.g. low cardiac output states, hypothermia, etc) 
o low signal to noise ratio 
o falsely lower SpO2 

- venous pulsation (e.g. tricuspid regurg) 
- movement (e.g. shivering, movement disorder, etc) 
- haemoglobinopathies 

o methaemoglobin  falsely approach SpO2 85% 
o carboxyhaemoglobin  falsely high (∵ COHb absorbs at 660 nm but 

minimally at 940 nm) 
o cyanide poisoning  falsely high 

- dyes 
o intravascular (e.g. methylene blue, patent indocyanine green)  falsely 

lower SpO2 
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o external (e.g. nail polish, etc)  may falsely lower SpO2 
 
Examiner’s Comments 
 
Well-structured answers would have organized facts into 3 main headings: 
1. Intrinsic limitations of the central processor 
2. Incidental errors at the level of the probe 
3. Patient factors affecting accuracy of the oximeter 
 
To pass, candidates are expected to provide detailed explanations of various reasons 
under those 3 headings that might produce inaccurate readings. 
 
It is not within the scope of this question to define the pulse oximeter, or to discuss its 
uses, advantages and its importance in clinical monitoring. Similarly, definition of 
oxygen saturation and discussion of the oxygen dissociation curve scored no marks. 
 
Common problems include: 
There were many incorrect interpretations of the Beer-Lambert Law and few 
candidates were able apply it correctly to pulse oximetry. 
Although many could draw the absorption spectra of oxygenated haemoglobin and 
deoxygenated haemoglobin, only one candidate was able to correctly incorporate the 
curves for carboxyhaemoglobin and methaemoglobin. 
The effects of carboxyhaemoglobin and methaemoglobin on oximetry were frequently 
mixed up. 
Falsely high SpO2 reading from carboxyhaemoglobin is not explained solely by the high 
affinity of carbon monoxide to haemoglobin. 
An impossibly large finger does not affect the amount of light absorbed so much as it 
prevents proper placement of the probe and creating an optical shunt. 
Some candidates propose regular calibration of the machine with a blood gas sample 
and many erroneously used SaO2 interchangeably for SpO2. 


