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Introduction 

Pulse oximetry is a non-invasive, inexpensive method that is used to continuously measure and 

monitor arterial blood oxygen saturation and heart rate. It is attached on the peripheries (e.g. 

fingers); hence it detects the oxygen saturation at a peripheral level. 

The main objective is to detect early hypoxia before it develops to severe stages. 

 

 

1. How the pulse oximeter works 

The measurements are obtained by simply shining two wavelengths of light (one is a visible red 

beam, the other an invisible infrared beam) from LED emitters set inside the device at one side of 

the fingertip. 

By measuring how much light has passed through the fingertip and thus deciding how much has 

been absorbed by the oxygen in the blood.  An oxygen saturation or “sats” reading is established and 

displayed on the built-in screen as a percentage of the maximum amount of oxygen the blood could 

carry. 

                

 

 

 

 

 

 

 

The pulse oximeter or saturation monitor looks for minute changes in absorption as the blood is 

pumped past the measurement site by the beating of the heart. Selecting an area with a strong 

pulse is very important. A weak pulse or restricted blood flow area may limit the oximeter’s ability to 

obtain accurate measurements. 



 

2. General guidelines and limitations 

Healthy people have a saturation reading of 94% or higher. Readings between 90 – 94% may indicate 

a mild respiratory issue while saturations below 90% could indicate a more serious respiratory 

problem.  

It is important to read and interpret each reading in the context of the patient. Factors such as the 

patient’s general health, fitness level and circulation relevant to ambient temperature, can play a 

role. The oximeter may not give accurate readings in these instances and can give false-positive and 

false-negative readings.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3. False-positive readings  

A false – positive reading means an inaccurate reading presented by a saturation device, where 

results on the probe indicate a positive outcome whereas the a patient’s presentation shows the 

opposite of the results presented. This always leads to poor management of a patient. In such cases 

it is always advisable if possible accessible, to have the patient’s blood gases (BG) done for clear 

results, and if not treat the patient as per their presentation and not the reading on the device. 

4. Causes of false-positive readings 

▪ Skin colour 
▪ Perfusion 
▪ Anaemia 
▪ Finger thickness 
▪ External lights 
▪ Movement 
▪ Skin pigmentation 
▪ Carboxyhaemoglobin [Carbon monoxide (CO) both extrinsic and intrinsic] 
▪ Methaemoglobin (can be caused by the 'caines’ - topical analgesics for endoscopy and 

bronoscopy, nitrates, nitric oxide) 
▪ Intravascular or intradermal  
▪ Irregular heart rate 

5. False- negative readings 

 A false – negative reading is a result that appears negative when it should be positive. An example 

of a false - negative reading would be if a patient is saturating adequately and the saturation reading 

gives a reading of less than 94% 

Causes of false-negative readings (refer to table 1 above and check under low reading). 

 
6. Intermittent drop-outs 

 
Intermittent drop – outs is the inability to read SPO2 by the saturation monitor. It is common 

knowledge that an inconsistent wave tracing generated by pulse oximeters displayed on intensive 

care unit monitors, is an indication that the SPO2 reading is unreliable or may become so. 

The amplitude of such a pulse oximeter waveform reflects the amount of cardiac-induced light 

modulation, as noted by the near simultaneous onset of the QRS complex on the electrocardiogram 

with the onset of the positive deflection of the pulse oximetry wave tracing.  Although portable 

pulse oximeters do not typically have such wave tracings, they often have a pulse signal bar that 

shows the level of change in light absorbance (and thus the strength of the pulse) to indicate the 

possibility of a suboptimal reading. 

 

 

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/carbon-monoxide


 

7. Causes of Intermittent drop-outs 

 

7.1 Poor finger perfusion 

It could be due to vasoconstriction and/or hypotension from a number of causes including 

distributive or hypovolemic shock, hypothermia, use of vasoconstrictor agents, and poor cardiac 

output due to pump failure or dysrhythmia. 

7.2 Arterial compression  

Usually from pumped-up sphygmomanometer or arterial blockage proximal to probe placement 

(e.g., peripheral vascular disease can also result in poor pulse oximetry wave tracings).  

7.2 Decreased pulse amplitude  

 

In the arterial blood signal additionally decreases the pulse oximeter’s signal to noise ratio and 

potentially results in the inability to post values, intermittent drop-outs and alarms, and unstable 

SPO2 readings.  
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INSTRUCTIONS 
Read through the article and answer the multiple-choice questions provided below. There is only ONE correct answer to each question. 
 

MCQ’s 

 

Question 1: Is it TRUE that the main objective of pulse oximetry 

is to detect early hypoxia before it develops to severe stages? 

 

A. YES  

B. NO 

 

 

 

 

 

 

 

Question 2: Regarding general guidelines and limitations, all the 
following is correct, except for ………………...? 

A. Healthy people have a saturation reading of 90% or 
higher  

B. Saturations below 90% could indicate a more serious 
respiratory problem 

C. It is important to understand a saturation reading in the 
context of the status of the patient 

D. The oximeter may not give accurate readings in certain 
circumstances; leading to false-positive and false-
negative readings 
 

Question 3:   One evening you arrive at the scene of a motor 
vehicle accident and is immediately called aside by a member of 
the crew. He explains that he is worried about a lady who says 
she feels OK, but whose oxygen saturation is below 90% and is 
clearly in shock. He points her out. You take in the scene and 
because she sits near one of the lights used to illuminate the 
accident scene, notice that she is a well-dressed African lady, 
with high- heeled shoes and bright red nail polish. She has a 
deflated blood pressure cuff attached to her right arm – the 
same arm used to attach the oximeter to a finger.  

 

 

 

Your crew member suggests that she be taken to hospital 
immediately. You tell your crew member to take a reading 
again, as the first reading may have given a false-positive 
reading because of which of the following: 

A. The saturation reading being taken while her blood 
pressure was being taken and the cuff in effect acted 
as a tourniquet for a few seconds  

B. Nail polish  
C. Skin colour  
D. Bright external light  
E. High blood pressure  

 

Question 4: You ask your crew member to walk with you and 
to take another saturation reading from the lady. On the way 
to her you ask if the saturation level was checked of the 
Indian gentleman standing a few metres from her who 
appeared to be confused, was sweating excessively judging 
from the dark smudges on his shirt and was coughing a lot. He 
replies that the gentleman was “just in a little shock” and is 
OK. You tell him to take a saturation reading from him as 
soon as possible as which of the following are symptoms or 
signs of hypoxia? 

A. Coughing and/or wheezing  
B. Fast or slow heart rate  
C. Confusion  
D. Sweating  
E. Shortness of breath  

Question 5: All the following can cause hypoxia, except for 
…………………………? 

A. Asthma 
B. Heart problems 
C. Lung diseases 
D. Anaemia 
E. Shock  

 

When your body doesn't have enough oxygen, you 
could get hypoxemia or hypoxia. These are dangerous 
conditions. Without oxygen, your brain, liver, and 
other organs can be damaged just minutes after 
symptoms start. 

Hypoxemia (low oxygen in your blood) can cause 
hypoxia (low oxygen in your tissues) when your blood 
doesn't carry enough oxygen to your tissues to meet 
your body's needs. The word hypoxia is sometimes 
used to describe both problems. 
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