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PLEASE READ AND DELETE WHEN READ
While this document outlines fundamental principles and procedures, it is flexible enough to be adapted to local practices, considering specific patient populations, clinical environments, and equipment. Regular updates may occur, but significant changes to the core procedures are unlikely. It is advised that practitioners stay up to date with any ARTP revisions to maintain best practices. Instructions are shown in RED and should be deleted or changed prior to submission. Parts in GREEN are examples which should be changed if not applicable to your practice. There should be no GREEN or RED text left in the document once it has been adapted and approved according to local policies. 
[bookmark: _Toc169793050][bookmark: _Toc230161968][bookmark: _Toc230875735]1.	Introduction
Spirometry is an essential diagnostic tool for assessing and monitoring respiratory diseases. This document, produced by the ARTP (Association for Respiratory Technology and Physiology), provides guidelines for the safe and effective performance of quality-assured spirometry. It is designed for implementation in any practice where spirometry is performed, ensuring consistency and accuracy in testing. This document should be used in conjunction with local protocols and adapted to the specific needs of each healthcare setting. This SOP has been edited to reflect the practice which is performed at insert name of healthcare setting. 

[bookmark: _Toc169793051][bookmark: _Toc230161969][bookmark: _Toc230875736]2.	Scope and Aims
This document provides a standardised procedure for conducting spirometry in insert name of healthcare setting. Its primary aim is to ensure the delivery of high-quality, acceptable, and repeatable spirometry results while maintaining patient safety. These guidelines are based on the recommendations from (insert as needed to what guidelines you are using for spirometry).

[bookmark: _Toc169793052][bookmark: _Toc230161970][bookmark: _Toc230875737]3.	Background
Spirometry is a critical tool used to support the diagnosis and management of lung diseases. It helps assess lung capacity, airflow, and the severity of impairment, but it should never be used in isolation for clinical decision-making. Results from spirometry should always be interpreted alongside other investigations and the clinician's overall assessment of the patient.

[bookmark: _Toc230161971][bookmark: _Toc230875738]4.	Desired Outcomes for this Spirometry Standard Operating Procedure (SOP)
Ensure that the spirometry procedure is performed in compliance with relevant legal, ethical, and professional standards, with appropriate documentation and reporting practices. This includes proper consent, confidentiality, and compliance with occupational health standards for workplace evaluations.

[bookmark: _Toc169793053][bookmark: _Toc230161972][bookmark: _Toc230875739]5.	Indications 
Spirometry is indicated for a variety of medical, surgical, and research purposes.
[bookmark: _Toc230875740]5.1	Medical Diagnosis and Management 
Add/delete as needed.
Spirometry is a key tool in diagnosing, monitoring, and managing respiratory conditions. Its uses include:
· Example: Measuring the effects of disease on respiratory function: Identifying impairments caused by conditions such as asthma, COPD, and restrictive lung diseases.
[bookmark: _Toc230875741]5.2	Surgical Evaluation 
Add/delete as needed.
Spirometry is commonly used in pre- and post-operative assessments, particularly in patients undergoing thoracic or abdominal surgeries:
· Preoperative risk evaluation: Estimating the risk associated with anaesthesia and surgery by assessing baseline lung function.
[bookmark: _Toc230875742]5.3	Disability Evaluation
Add/delete as needed.
Spirometry plays a significant role in evaluating disability and assessing compensation claims related to respiratory impairments.
[bookmark: _Toc230875743]5.4	Research Applications
Add/delete as needed.
Spirometry is also essential in clinical research:
· Epidemiological studies: Helping researchers understand the prevalence and impact of lung diseases within populations.
[bookmark: _Toc230875744]5.5	Consideration of Suboptimal Results
In some cases, patients may have difficulty producing optimal spirometry results. However, this does not mean that there is no usable clinical information within the test results. Those healthcare professionals performing spirometry should be aware of how to encourage patients to achieve the best results. They should include in the technical report any issues that occurred during testing and whether the tests meet acceptability and repeatability criteria according to the guidelines being used. They should also include any other information which the healthcare professional using the results in the patient’s clinical pathway should be aware of. Those healthcare professionals responsible for using the spirometry results to make clinical decisions should be aware of how any technical issues may impact on the result. 
Include in this section responsibilities of the healthcare professionals involved in spirometry within your practice.


[bookmark: _Toc230161973][bookmark: _Toc230875745]6.	Contraindications
The majority of contraindications for spirometry testing are relative and depend on balancing the potential risks with the clinical necessity of obtaining the results. While spirometry is considered safe, there are specific conditions that require caution due to the potential for complications. It is essential to assess each patient individually, considering their overall health status and the clinical need for the test. Certain pre-existing conditions may limit the ability to obtain optimal results. In such cases, the presence of suboptimal effort or external factors should be noted on the patient’s report, ensuring that decisions, such as surgery refusals due to low lung function, are based on physiological limitations rather than impaired effort.
The categorisation of risk versus benefit may differ depending upon the setting in which spirometry is performed. Hospital settings may have a higher threshold due to the availability of immediate medical support in the event of complications, whereas community settings may adopt a lower risk approach. It is therefore essential that a local policy is in place outlining the absolute and relative contraindications in the specific setting, including an escalation policy if complications arise during testing. 
Healthcare professionals performing spirometry are responsible for weighing the individual risk versus benefit of performing spirometry and for discussing the safest way to proceed in challenging cases.
Useful resources include:
Cooper, B.G (2011) An update on contraindications for lung function testing
Graham et al., (2019). Standardization of spirometry: 2019 update. An official American Thoracic Society and European Respiratory Society technical statement
Sylvester et al., (2020). ARTP statement on pulmonary function testing
Adapt this section according to your local policy. Consider if you would wait longer to perform the test due to your location and local policy. Are there patients for whom you would go against this due to the nature of the clinic you have? Please list at least 5 contraindications and whether they are absolute/relative within your practice 	Comment by Vicky MacBean (Staff): Why 5? 

Table 1: Recommended wait times before lung function testing
	Contraindication    
	Absolute / Relative 
	Reason condition is a contraindication 
	Suggested timing until able to perform spirometry safely

	Eye surgery      
	Relative
	Potentially increased ocular pressure during testing
	 2-6 weeks

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



[bookmark: _Toc169793056][bookmark: _Toc230161974][bookmark: _Toc230875746]7.	Infection Prevention
Spirometry itself is not an aerosol generating procedure. However, the forced expiratory manoeuvre can lead to coughing and the production of sputum, which generates aerosols in the form of droplets. As spirometry operators and participants are required to be in close proximity, enhanced infection prevention and control is crucial, even with the use of bacterial/viral filters.

Although the risk of cross-infection during lung function testing is low, infection control remains a critical concern to ensure the safety of both patients and staff. The following infection control measures must be observed to minimise any potential risks.

*Adapt this section according to your local policy

[bookmark: _Toc230875747]7.1	Cleaning and Disinfection
Please include information about the type of cleaning products used in your practice for spirometry equipment, how frequently cleaning is performed and details of the cleaning process. 

[bookmark: _Toc230875748]7.2	Use of Bacterial/Viral Filters
Consider the effectiveness of bacterial/viral filters being used. This information can be found obtained from the manufacturer (please look at the packaging provided). How and why are the filters disposed of?

[bookmark: _Toc230875749]7.3	Scheduling to Minimise Cross-Infection Risk
Do you see patients with known infection risk or who are immunocompromised? How do you manage these patients according to your local policy? 

[bookmark: _Toc230875750]7.4	Ventilation Considerations
Are there any ventilation considerations already in place, or adaptations required.
[bookmark: _Toc230161976][bookmark: _Toc230875751]8.	Preparation for the Test Procedure
[bookmark: _Toc230875752]8.1	pre-appointment
[bookmark: _Toc230875753]8.1.1	Environment

· Ambient Temperature and Barometric Pressure: Why is it important for this to be measured and when should it be done? What are you using to measure this? How do you know if it is accurate? 	Comment by Vicky MacBean (Staff): This should not be a local consideration - this is the same regardless of setting. This text should probably be prepopulated/standardised.
· Acceptable Temperature Ranges: What is an ideal temperature for spirometry to be performed in and what is acceptable? When would reverification of the spirometer be required? 

Ensure that the testing area is free from drafts, extreme humidity, or sudden temperature changes, as these factors can impact on test results. The room should be quiet and private to set the patient at ease and to minimise distractions.

Before testing, the spirometry workstation area should be prepared by arranging all necessary equipment: stadiometer, weighing scales, spirometer, disposable mouthpieces, bacterial/viral filters, nose clips. Ensure the spirometer is properly calibrated and that all required reusable consumables are available. Clear signage and instructions should be available in the testing area to guide both staff and patients through the process.

[bookmark: _Toc230875754]8.1.2	Equipment
How do you ensure the accuracy and reliability of spirometry results? What checks are performed and how is this completed? What are you looking for to identify if this is correct? What are the acceptable limits and if this is not within the limits expected what corrective action is needed and how is this action taken? How do you document the verification/calibration?	Comment by Vicky MacBean (Staff): Is this not something for which there are guidelines? I would expect some degree of standardised text here. 

· Calibration and Verification: What is the difference between calibration and verification? What calibration/verification checks are required and how are these completed? What are you looking for to identify if this is correct? What is the limit range which you are expecting the verification/calibration to be within? What are you using to verify/calibrate and when? What actions should be taken if the checks fall outside the acceptable range?
· Physiological control: What is your local policy on physiological control? 

[bookmark: _Toc230875755]8.1.3	Patient 
Patients must be adequately prepared for their spirometry appointment and provided with relevant instructions in advance. Compliance with these instructions should be confirmed prior to testing. Patients should be advised to avoid the following: 
Please add what considerations you would advise of the patient prior to testing and how long for (include at least 4)	Comment by Vicky MacBean (Staff): Again, seems strange to have a specific number required unless there are some standard ones that would be expected everywhere - in which case should be prepopulated. 
Table 2: Pre-testing considerations for spirometry
	Advice
	Time frame
	Reason

	Refrain from smoking 
	On the day of the test 
	Can cause airway irritation/bronchoconstriction

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



The washout intervals for bronchodilators are recommended by the ATS/ERS (2019; Table 3) and ARTP (2020; Table 4). While the ARTP recommendations differ slightly from the ATS/ERS guidelines, they are based on evidence regarding airway smooth muscle contraction studies using methacholine, suggesting a longer washout interval for long-acting muscarinic antagonists (LAMAs) and combination inhalers (Davis et al., 2018). The ATS/ERS statement suggests that shorter washout intervals may be acceptable, as the broncho-protective effects of these agents last longer than their broncho dilating effects.

Adhering to the ATS/ERS guidelines (Table 3) is acceptable; however, if there is any concern regarding residual effects of bronchodilators, the longer washout intervals recommended by ARTP should be followed. Healthcare professionals should carefully assess each patient's individual needs when advising them to withhold medications, ensuring the appropriate approach is taken.

Table 3: Recommended Washout Interval for Bronchodilator Medication	Comment by Vicky MacBean (Staff): Table numbers need checking as this is not the second table. 	Comment by Vicky MacBean (Staff): Suggest consistency in language across these two tables and associated text re: washout period/withholding time/washout interval.
Table taken from ATS/ERS (2019) Standardization of Spirometry 2019 update.
	Bronchodilator Medication
	Withholding Time

	Short-acting β2 agonist (e.g. albuterol/salbutamol)
	4-6 hours

	Short-acting muscarinic antagonist (e.g. ipratropium bromide)
	12 hours

	Long acting β2 agonist (e.g. formoterol or salmeterol)
	24 hours

	Ultra long acting β2 agonist (e.g. indacaterol, vilanterol, or olodaterol)
	36 hours

	Long-acting muscarinic antagonist
	36-48 hours




Table 4: Recommended washout intervals prior to methacholine challenge test
Reproduced with permission from Sylvester et al. (2020)
	Drug type
	Example
	Washout interval

	Muscarinic antagonists
	SAMA (e.g., ipratropium)
	12 hours

	
	LAMA (e.g., tiotropium)
	7 days

	Beta-agonists
	SABA (e.g., salbutamol)
	6 hours

	
	LABA (e.g., salmeterol)
	24 hours

	
	uLABA (e.g., olodaterol)
	48 hours

	Xanthines
	Theophylline
	Not necessary

	Inhaled glucocorticosteroid
	Single dose (e.g., budesonide)
	Not necessary

	
	Stable dose (e.g., budesonide)
	Unknown

	Leukotriene receptor antagonists
	Single dose or up to 1 week (e.g., montelukast)
	Not necessary

	
	Stable dose
	Unknown

	Antihistamines
	(e.g., diphenhydramine, desloratadine)
	Not necessary

	Combination therapies
	ICS/LABA (e.g., fluticasone/formoterol)
	24 hours

	(limited or no data)
	ICS/uLABA (e.g., fluticasone/vilanterol)
	48 hours

	
	LAMA/LABA (e.g., glycopyrronium/indacaterol)
	7 days



Compliance with these instructions should be checked prior to testing and any deviation from this should be documented accordingly. Patients requested to perform spirometry without a pre-booked appointment, should have pre-test instructions reviewed to assess whether it would be appropriate to proceed with the test.
 

[bookmark: _Toc230875756]8.2	Preparation at the Appointment
· Patients should be greeted and invited through for testing. 
· All staff involved with the patient should introduce themselves by name/role to the patient (and carer if appropriate). 
· Measure patient’s height, preferably standing height where possible – instruct the patient to remove outdoor clothing and stand under the stadiometer with feet flat on the floor and heels, buttocks and scapulae against the wall or stadiometer and “stand tall, look straight ahead” with chin perpendicular to the floor. Where standing height is not possible or in patients with thoracic deformities, arm span, ulnar length, or knee height should be considered as an alternative. Height should be recorded to the nearest 0.5cm. 
· Include your local policy if measurement of standing height is not possible, and any correction factors used.
· Weight should be measured – without outdoor clothing or shoes using calibrated scales and recorded to the nearest 0.1kg.
· Ensure height, DOB, and birth sex are accurately recorded.
· What is your local policy on patients whose sex assigned at birth differs from their identified gender?
· ARTP recommend using GLI global predictive equations to compare absolute values to expected values (ARTP position statement (2025).
· Which predictive equations are used in your local practice? What is your local policy on ethnicity corrections? 

[bookmark: _Toc169793062][bookmark: _Toc230161977][bookmark: _Toc230875757]9.	Test Procedure  
Explain the purpose and nature of the test to the patient. 

Demonstrate the procedure to the patient and ask if they have any questions or concerns about the test. Address any doubts to ensure their comfort and understanding and reassure the patient that you will be there to guide them through the actual test, provide feedback, and ensure their safety throughout the procedure.

Obtain verbal consent and ensure the participant is comfortable:
Sitting comfortably with both feet flat on the floor and in an upright posture. 
Loosen any tight clothing.
Remove any loose dentures.
Nose clip in place (use a new one for each participant).

[bookmark: _Toc169793063][bookmark: _Toc230875758]9.1	Slow Vital Capacity (VC)
It is important to perform Slow Vital Capacity (SVC) manoeuvres, particularly in elderly patients and those with airflow obstruction. 
Please add: 
· Why is performing SVC important?
· How do you explain SVC? 
· How do you perform an SVC measurement? 
· What are the criteria used for technically acceptable spirometry?
· How long should the patient rest between attempts? 
· What are the criteria for stopping testing?
· What are the criteria used for repeatable spirometry?
[bookmark: _Hlk29075581]
[bookmark: _Toc169793064][bookmark: _Toc230875759]9.2	Forced Vital Capacity  
Please add: 
· Why is performing FVC important?
· How do you explain FVC? 
· How do you perform an FVC? 
· What are the criteria for technically acceptable spirometry?
· How long should the patient rest between attempts? 
· What are the criteria for stopping testing?
· What are the criteria for repeatable spirometry? 

[bookmark: _Toc169793065][bookmark: _Toc230875760]9.3	Bronchodilator response
This section should be adapted according to the local policy, highlighting the procedure for administering the medication, the method and the drug used. 
A bronchodilator response may be performed if there is a question regarding the diagnosis and if the following conditions are met:
Patient is able to perform technically acceptable and repeatable baseline spirometry. 
Patient has withheld inhalers as instructed; otherwise, true baseline will not be established. 
· If the patient is unable to withhold their inhalers, baseline spirometry only should be performed with appropriate comments reported. 
· Depending on the clinical question, if a patient has taken inhalers prior to testing and the spirometry demonstrates airflow obstruction, this can provide enough information to aid the diagnosis/management plan.
A bronchodilator should be administered according to local protocol. A prescription for the type, dose and mode of delivery will be required from a registered prescriber. 
· Please state here your local procedure for performing bronchodilator response. 
· Please include dose, delivery method, wait times for both short acting B2 agonist and short acting muscarinic antagonist. 
· How would you report the changes and guidelines used within your department?
· Please include the pharmaceutical governance in your local practice.

Post bronchodilator testing should be performed as per baseline. It is recommended that slow vital capacity is performed pre and post bronchodilator as this can help identify any improvement in early airway closure/gas trapping. 
[bookmark: _Toc230161978][bookmark: _Toc230875761]10.	Overcoming Challenges to Testing
Table 5: Outlining challenges during testing and how to manage these challenges
	Challenge
	Steps to overcome the challenge

	Participant wants to stop testing early
	Explain reasons why you are testing. Listen to their reasons for wanting to stop. Allow them to rest. Encourage the participant to continue. Alternatively reschedule or discontinue testing.

	Slow start
	Re-explain, re-demonstrate. 
Show the participant on the flow/volume graph how you are looking for a tall, pointed peak. 

	Early termination
	Re-explain and re-demonstrate. 
Show them what is the required on the flow/volume and volume time graphs. 
Encourage to continue blowing during testing until told to stop.

	Poor mouth seal
	Watch the participant carefully. Stop the blow if air leakage is noticed. Re-explain and re-demonstrate.
Consider alternative mouthpiece.

	Language barriers
	Ensure interpreter is available for test. Exercise patience. Use extra body language and non-verbal cues to communicate.

	Persistent coughing 
	Rest. Give participant water and tissues. Encourage participant to cough to clear as much phlegm as possible before next blow.

	Variable effort
	Show the participant the flow volume and volume time curves to demonstrate how their changing techniques are giving different results; explain that you want every blow to look identical. 

	Obstruction of the mouthpiece with the tongue
	Tell participant to place the mouthpiece on top of the tongue or keep the tongue on the bottom of the mouth out of the way of airflow.

	Bending
	Tell the participant to stay upright.










[bookmark: _Toc169793066]
[bookmark: _Toc230161979][bookmark: _Toc230875762]11.	Reporting Results
[bookmark: _Toc169793067]Volumes are expressed in litres (L) and are reported at body temperature and pressure saturated with water vapour (BTPS). Most spirometers will automatically convert results from ambient temperature and pressure, saturated (ATPS) to BTPS.

The following measurements will be recorded for each of the spirometry readings. Both the absolute value, and the value relative to predicted should be included in the report (please complete the rest of the table). 	Comment by Vicky MacBean (Staff): Would it be worth emphasising the inclusion of expressing values relative to predicted?

Table 6: Values reported from spirometry
	Measurement
	Source

	FVC (L)
	The highest FVC value from all of the technically acceptable values reported (or largest FVC value if none are acceptable)

	FEV1 (L)
	

	FEV1/FVC
	

	PEF (either L/min or L/s)
	

	VC
	



ARTP have a standard for respiratory and sleep physiology diagnostic reporting (ARTP Standard, 2025)
For clarity, the terminology used for reporting/interpreting by ARTP is outlined below:
· Technical report: Were acceptability and repeatability criteria met? Information on medication taken, smoking history, any issues during testing – This should be done by the person doing the test.
· Clinical report: Does spirometry show normal/obstructive/restrictive pattern? If abnormal, grade severity of abnormality (i.e. mild, moderate, severe, very severe). If pre and post, was there a significant response to a bronchodilator? – This can be done by the person supervising the test or the person performing clinical interpretation, depending on job role
· Clinical interpretation: How does the pattern, alongside the patient examination, history, and other investigations (e.g. imaging) support the diagnosis and/or management plan for the patient? – This should be considered by a person with clinical responsibility for managing the patient pathway

It is recommended that a technical report is written for each test, by the healthcare professional who performed the test. Sometimes the causes of different errors/deviations from normal can only be known by the person in the room at the time of testing, so it is important that any factors that may affect clinical reporting or interpretation of the results are documented. 
Clinical reporting and clinical interpretation should always consider the technical comments and the patient demographics as these will impact on how much value to place on the numbers. Consideration of the shape of the flow volume loop should always be done prior to reviewing any numerical values as this will identify the nature of the disease pathology (normal/obstructive/restrictive). In most cases, the numbers will then just confirm what has already been identified. 
There are multiple different guidelines for using spirometry in the diagnosis and management of specific conditions. These are also updated as new evidence becomes known. There should be clear local policies in place for which guidelines are used in the specific setting, and these should be reviewed regularly. Each guideline has limitations, so these should be acknowledged. It should also be emphasised that spirometry alone cannot diagnose any specific condition and should always be interpreted in light of the patient’s history, examination, and other test results. Ultimate responsibility for how the spirometry results are used in the patient’s diagnosis, treatment and management lies with the referring healthcare professional. 

[bookmark: _Toc230161980][bookmark: _Toc230875763]12. Paediatrics 
Please only include this section if you are performing spirometry on paediatric patients. 
[bookmark: _Toc230875764]12.1	Environment 
Please write about what considerations are needed for paediatric patients to help put them at ease.
[bookmark: _Toc230875765]12.2 Consent  
Please write about what considerations are needed to obtain consent to perform spirometry in paediatric patients. 
[bookmark: _Toc230875766]12.3	Test adaptations 
Please write about what considerations are needed for paediatric patients to help them achieve technically acceptable and repeatable results.
[bookmark: _Toc230875767]12.4 Bronchodilator response
Please include your local policy for performing bronchodilator response in paediatric patients including all the sections as for adults 
[bookmark: _Toc230875768]12.4 Repeatability Criteria  
Please write about what the repeatability criteria are for paediatric patients. 
[bookmark: _Toc230875769]12.6 Guidelines   
Please write about what guidelines are used within your practice for reporting on spirometry in paediatric patients. 

[bookmark: _Toc230161981][bookmark: _Toc230875770]13.	References	Comment by Vicky MacBean (Staff): Have all of these references been cited in-text? I can’t find the CPET one, nor the Cooper ref. Not easy to search due to change of referencing format, so this needs checking and correcting before publication of document. 
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Graham, B.L., Steenbruggen, I., Miller, M.R., Barjaktarevic, I.Z., Cooper, B.G., Hall, G.L., Hallstrand, T.S., Kaminsky, D.A., McCarthy, K., McCormack, M.C., & Oropez, C.E. (2019). Standardization of spirometry: 2019 update. An official American Thoracic Society and European Respiratory Society technical statement. American Journal of Respiratory and Critical Care Medicine, 200(8), e70-e88.
[bookmark: _Hlk159781330]Sylvester, K.P., Clayton, N., Cliff, I., Hepple, M., Kendrick, A., Kirkby, J., Miller, M., Moore, A., Rafferty, G.F., O'Reilly, L., & Shakespeare, J. (2020). ARTP statement on pulmonary function testing: 2020. BMJ Open Respiratory Research, 7(1), e000575.
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