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A basic guide to objective testing for asthma in children and young 

people 
 
 
Objective tests have an important role in the assessment of both children and adults with 
suspected asthma. Alongside a history suggestive of asthma they form another piece of the 
diagnostic puzzle and can play a crucial part in obtaining an accurate outcome.  
Arranging objective tests to assist in a diagnosis of asthma for children and young people will 
depend on local availability, expertise and also referral pathways on to more specialist services. 
However, if your patient is unable to perform the recommended tests or you are limited by local 
availability, it is important to remember that it is possible to make a diagnosis without objective 
measures if there is a convincing history and a good response to treatment.  
 
 
There are a number of objective tests available and listed in the BTS/NICE/SIGN Asthma 
guidelines1: 

• Measuring exhaled nitric oxide levels (FeNO) 
• Spirometry pre and post bronchodilator 
• Peak expiratory flow (PEF) measurements over a 2 week period 

 
 
Ideally, these tests are performed in the order suggested in the BTS/NICE/SIGN algorithm2 until 
a positive result to aid diagnosis is obtained, however if one of the tests is not available then the 
next test suggested in the sequence can be used. 
 
 
 
Objective tests for diagnosing asthma:  

 

1. Exhaled Nitric Oxide 

• In children aged 5 to 16 with a history suggestive of asthma, FeNO should be measured 
first if and where possible. A level of 35ppb or more can be used to make a diagnosis of 
asthma. 

• If the FeNO level is not raised or not able to be measured/the child is unable to complete 
the required manoeuvre, the next step would be to perform spirometry with a 
bronchodilator response (BDR).  

• You can access free approved e-learning for how to perform FeNO testing at 
https://www.e-lfh.org.uk/programmes/feno-in-asthma/ 

• If the FeNO result is negative but clinical suspicion remains high, or it not available or 
there is delay in being able to perform these tests, spirometry can be used.  
 

 

 

 

https://www.e-lfh.org.uk/programmes/feno-in-asthma/
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2. Spirometry with BDR 

 

• Spirometry is a very widely available test with well established guidelines for children and 
young people. Spirometry must be quality-assured when being used as part of a 
diagnostic workup and is recommended that anyone performing spirometry has been 
trained and consequently assessed to ARTP (Association of Respiratory Technology & 
Physiology) standards3 or equivalent standards by recognised training bodies. 

• It is important to remember there are a huge range of spirometers available to health care 
professionals; some of the more simple hand-held spirometers measure only FEV1 and 
FVC, others will also produce a wide range of flow measurements and have graphical 
displays and/or print-out facilities. 
 
 
 
 
 
 
 
 
 
Many spirometers have pre-programmed reference equations and will calculate 
predicted values when you enter patient details. It is important to be aware of the 
reference values used to calculate this normative data – check your 
equipment/equipment manual so you know which references equations are being used. 
In 2012 the Global Lung Initiative11 published multi-ethnic reference values for 
spirometry for the 3–95 year age range. 
Predicted values and normal range can be calculated from an online spreadsheet at 
http://www.ers-education.org/guidelines/global-lung-function-initiative/spirometry-
tools/desktop-individual-calculator.aspx  

• When performing spirometry and BDR an increase of 12% or more from baseline (or if 
the FEV1 increases 10% or more of the predicted normal FEV1) is considered diagnostic 
of asthma. 

• If spirometry is not available or there is delay in being able to perform these tests, serial 
measurements of peak expiratory flow (PEF) can be used.  

 
3. Peak Expiratory Flow  

• If spirometry is not available or there is delay in being able to perform these tests, serial 
measurements of peak expiratory flow (PEF) can be used. 

• PEF should be measured at home twice daily for 2 weeks and the measurements be 
recorded in a peak flow diary. It is important to ensure that the patient is able to perform 
the technique correctly prior to using this as a diagnostic tool. 

• At the end of the 2 week period asthma can be diagnosed if PEF variability is 20% or 
more. The variability should be expressed as an amplitude percentage mean. 

• To calculate PEF variability using the daily amplitude percent mean method, you work out 
the variability for each day and then use that to find the average over the whole recording 
period4. 
 
 
 

IT IS IMPORTANT TO KNOW YOUR EQUIPMENT, HOW IT 
WORKS AND WHAT PARAMETERS IT IS CAPABLE OF 
MEASURING!  
It is equally important to use the correct reference values when 
performing spirometry. 

 

http://www.ers-education.org/guidelines/global-lung-function-initiative/spirometry-tools/desktop-individual-calculator.aspx
http://www.ers-education.org/guidelines/global-lung-function-initiative/spirometry-tools/desktop-individual-calculator.aspx
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Daily variability = Difference between highest and lowest peak flows  
   Average of highest and lowest 
 
Overall variability = Total of daily variabilities 
   Number of days 
 
E.g. 
 
 

 
 
 

 

 

 

 
Using the equation: [(Highest – Lowest) / (Highest + Lowest) /2] x 100 = Percentage 
variability  

 
Day 1 - (300-240) / (540/2) x 100 = 22%  
Day 2 - (290-230) / (520/2) x 100 = 23%  
Day 3 - (310-260) / (570/2) x 100 = 18%  
Day 4 - (270-230) / (500/2) x 100 = 16%  
Day 5 - (300-250) / (540/2) x 100 = 18%  
Day 6 - (310-260) / (540/2) x 100 = 18%  
Day 7 - (290-250) / (540/2) x 100 = 15%  
 
Diurnal variability score for 1 week of data - (22+23+18+16+18+18+15) / 7 = 18% 
 

• There are several apps available for smartphones that allow patients to enter their peak 
flow readings and generate a PDF of the results to share with healthcare professionals. 

 
If asthma is not confirmed by any of the previous diagnostics tests, the next steps to take are laid 
out in the BTS/NICE/SIGN 2024 diagnosing asthma algorithm2.  
 
 
Things to remember! 
Unlike some tests, it is important to remember that those involved in the asthma diagnostic 
pathway are all volitional. They all require a level of patient input, cooperation and coordination of 
the manoeuvres required for the test. Ensuring enough time is set aside to perform these tests 
with children and young people could be the difference in obtaining useable data and not. 
 
It is also important to remember that asthma is a variable condition, so a negative result one day 
does not exclude asthma as a diagnosis, particularly if the patient is well at the time of testing. 
Objective tests provide one piece of the diagnostic puzzle and results should be used alongside 
patient history and any response to treatment implemented. 
 
 

 Morning Evening Daily PEF 
Variability 

Day 1 240 300 22% 
Day 2 230 290 23% 
Day 3 260 310 18% 
Day 4 230 270 16% 
Day 5 250 300 18% 
Day 6 260 310 18% 
Day 7 250 290 15% 
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Guidelines/References 
1. https://www.nice.org.uk/guidance/ng245/resources/asthma-diagnosis-monitoring-and-

chronic-asthma-management-bts-nice-sign-pdf-66143958279109 
2. https://www.nice.org.uk/guidance/ng245/resources/algorithm-b-objective-tests-for-

diagnosing-asthma-in-children-aged-5-to-16-with-a-history-pdf-13556516366 
3. https://www.artp.org.uk/en/spirometry 
4. Peak Flow Calculator: https://www.asthmaandlung.org.uk/healthcare-

professionals/adult-asthma/diagnosis-testing/perf-calc 
 
 

 

 


