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I can’t speak about the details in the 2019 
spirometry standards until they are published.

but I can hint



 First standards published in 1979 (ATS)

 First update - 1987 (ATS)

 Second update – 2004 (ATS/ERS)

 Third update – 2019 (ATS/ERS)



 July 2017 – asked to participate

 Monthly teleconferences

 Two face-to-face meetings

 First draft completed around December, 2018

 Final draft submitted to reviewers in March, 
2019

 All responses to reviewers completed July, 
2019

 Publication ‘this fall’



 Task force reviewed 15,000 publications 
containing various terms related to 
spirometry from 2004 to 2018.

◦ Each member reviewed approximately 700-800 
titles.

◦ 175 papers identified as ‘relevant’

◦ 337 papers identified as ‘potentially relevant’



 Revisions and additions made on the basis of 
consensus of task force members

 When peer-review evidence was unavailable 
or incomplete, recommendations reflect the 
expert opinion of taskforce members



1. Patient (person being tested)

2. Equipment (hardware)

3. Operator (person conducting the test)

4. Procedure (the prescribed manoeuvre)

5. Analysis (software)

6. Quality Assessment (grading system)



 Updated using information from 10 publications 
including:

◦ Cooper B. An update on contraindications for lung function 
testing. Thorax 2011;66:714-723. 

◦ Coates A, Graham B, McFadden R, et al. Spirometry in primary 
care. Can Resp J 2013;20:13-22.

◦ Vieira G, Oliveira H, de Andrade D, Bottaro M, Ritch R. 
Intraocular pressure variation during weight lifting. Arch 
Ophthalmol 2006;124:1251-1254.

◦ Tiller N, Simpson A. Effect of spirometry on intra-thoracic 
pressures. BMC Res Notes 2018;11:110.

◦ Boerrigter B, Bogaard H, Vonk-Noordegraaf A. Spirometry in 
chronic obstructive pulmonary disease: a hemodynamic roller 
coaster?. Am J Respir Crit Care Med 2012;186:e6-e7.



 International Survey of Patients about their 
spirometry experience (European Lung 
Foundation)

 1760 respondents from 52 countries



 90% found the level of difficulty to be mostly 
or completely acceptable.

 Small changes can improve experience:

◦ Give clear information about what to expect

 Tell them what will be uncomfortable

 Tell them to expect to feel empty before they are

 Have water, tissue and sputum pots available 

◦ Allow adequate rest between efforts (ask them if 
ready)



 Patients want to understand the results and 
what they mean; many don’t

 Patients want access to results (paper or 
digital access)



The operator is important!

◦ Patients with multiple experiences said ‘how friendly and 
encouraging the operator was makes a real difference’

◦ Operators need to ‘have empathy before, during and 
after the maneuver’

◦ Operators should check to see if the patient feels like 
they are ready to continue and how they feel about 
performing the next maneuver

◦ Operators should not express disappointment when 
patients have difficulty completing the test properly

◦ Some patients said they would have preferred a gentler 
approach rather than shouting



 Spirometry can be very worrying for some

◦ Anxiety about the results

 Spirometry can be embarrassing 

◦ When the test is difficult for them

◦ When they expectorated sputum during testing



 One quarter of survey respondents said they 
were not given clear guidance about using 
prescribed medications before testing

 Some said a reminder about medications to 
withhold and for how long give a week before the 
test would be good.

 Should medication be withheld before 
spirometry? 

 Depends on the question being asked…



 A study of 7500 calibration verification 
records indicated a need for improved 
accuracy

◦ McCormack M, Shade D, Wise R. Spirometer 
calibration checks: is 3.5% good enough?. Chest 
2007;131:1486-1493

 3L calibration verification error tolerance 
reduced in 2019 standards

◦ 90% of manufacturers said they could meet this



 A study questioned whether the 
recommended ATS waveforms were sufficient 
to test spirometers

◦ Lefebvre Q, Vandergoten T, Derom E, et al. Testing 
spirometers: are the standard curves of the 
American Thoracic Society sufficient?. Respir Care 
2014;59:1895-1904.

 This is addressed



 New standards make many recommendations 
to the manufacturers about hardware and 
software



 “There are 3 key elements to obtain high quality 

pulmonary function data: accurate and precise 

instrumentation, a patient/subject capable of 

performing acceptable and repeatable 

measurements, and a motivated technologist to 

elicit maximum performance from the patient. In 

the realm of standardization, the technologist 

has received the least attention.” 

◦ Ruppel GL, Enright PL. Pulmonary function testing. Respir 
Care 2012;57:165-75.



 Importance of attainment and maintenance of 
competency

◦ give feedback concerning unacceptable maneuvers and 
non-repeatable tests

 corrective action

 positive feedback

 Importance of the operator was a key message from 
the patient survey.

◦ consider ‘softening’ your approach

 Specific guidance given in spirometry procedure 
description



 What is the major cause of poor repeatability in 
spirometry?

Submaximal Inhalation Error (SIE)

If they don’t breathe it in, they can’t blow it out!

The American Thoracic Society/European 
Respiratory Society Acceptability Criteria for 
Spirometry: Asking Too Much or Not Enough?. 
Letter to Editor by Haynes and Kaminsky. 
Respiratory Care; 2015 60(5), e 113-114. 



 Haynes and Kaminsky advocated that the 
subject be instructed and coached to rapidly 
inspire to full inflation again upon completing 
the forced exhalation. 

 Flow-volume loops should meet at both ends 
and the volumes (FIVC and FVC) compared.

 Standards for acceptable agreement between 
FIVC and FVC will be provided







 2005 standards say the ‘patient should inhale 
rapidly and completely’ before starting the 
forced exhalation.

 Operators have a tendency to look at the 
testing screen rather than the patient.

 The command to start the forced exhalation 
is often given without regard for feedback 
from the patient indicating they are at full 
inflation.



 Operator should focus on the subject but be able 
to see the testing screen.

 Patient should hear that the goal is to take in the 
deepest breath possible. 

 They should hear that achieving that will not be 
comfortable.

 Coaching should not say ‘take in a deep breath’ 
but rather, ‘take in your deepest breath’ followed 
by vigorous coaching, ‘more, deeper, deeper, 
more…’ while looking at the patient for signs 
that they are at full inflation.



 Look for the ‘goofy sign’

◦ Eyes widen, eyebrows raise, head may quiver

 When seen, “BLAST”, etc….

 The volume-time tracing can be looked at 
after the maneuver.  



 Avoid open circuit technique (inhale to TLC then put the 
mouthpiece in your mouth). 

 Position yourself to look at patient’s face and the volume-
time tracing

 Vigorously coach to TLC until you see:

◦ Eyes widen, eyebrows raise, head may quiver

◦ No further inspiratory volume change (inspiratory plateau-
optional)

 Coach the ‘blast’ without hesitating 

◦ (<1-2s at TLC)



 Take in a deep breath in aaaaaand BLOW!

 If it sounds the same for every patient you 
may not be looking for (or responding to) 
feedback from your observation of the patient 
when you give the command to blow.

 While the patient is resting between efforts 
examine the FVC vs. FIVC.

 Look at the volume-time tracing for evidence 
that the subject had reached an inspiratory 
plateau.







 BEV standard prevents efforts showing late 
application of expiratory force from being 
considered

 When loss of elastic recoil is a major 
mechanism of obstruction, lack of explosive 
effort at the start of test can result in higher 
FEV1s being measured. 

◦ negative effort-dependence of expiratory flow



 Variability in explosive effort can produce 
results that look like a very large 
bronchodilator response or a large 
paradoxical response to the bronchodilator.

 Easy to make an inappropriate clinical 
decision

◦ ‘this patient needs a bronchodilator’

◦ ‘this patient probably shouldn’t use albuterol’



 Previous standards mentioned time to peak 
flow as possibly having utility in assessing 
the explosiveness of the start of the forced 
exhalation.

 Time to peak flow was not incorporated into a 
standard – more study was needed.



 Miller MR, Pedersen OF, Quanjer PH

 Am J Respir Crit Care Med 1998; 158:23-27

 912 subjects

 277 showed normal spirometry

 Rise time of flow from 10% to 90% of PEF







 Upper limit of normal for well-performed 
spirometry peak effort maneuvers established

 Information about using this parameter to 
evaluate start of forced exhalation will be 
provided in the new standards



 Current standards:

◦ Expiratory plateau (<0.025L change for > 1s) 

and

◦ FET > 6s (> 3s if age <10)

 No glottis closure

◦ The patient cannot or should not continue

◦ previous standards suggested that the duration of 
forced expiration be of ‘reasonable duration’ that 
should not exceed 15s



 Children and patients with high elastic recoil 
often have difficulty achieving an expiratory 
plateau

 A study of adults (mean age 67) showed 

◦ >95% of patients with obstruction had FET <15s 

◦ >95% of normal subjects had FET <11s



2019 standards will have changes

in the EOFE evaluation





 This is not an ATS/ERS-endorsed technique!

 Recognize that nearly all patients with 
significant airway disease will not exhibit an 
expiratory plateau

 In the absence of a plateau, FET of 15s is 
both the goal and the end-point

 After 4s, flow is relatively effort independent

◦ Flow will not decrease (may increase) if effort is 
reduced

◦ If effort is reduced after 4 seconds, most patients 
can easily and safely sustain a gentle push for 15s



 Relax and breathe normally

 When I tell you to I want you to inhale as much air as 
you possibly can

 When you hear the word, “BLOW!”, I want you to blast 
the air out with as much force as you can and keep 
pushing until you are empty

 Because it may take a long time to empty, when you 
hear me say, “relax, push gently”, don’t stop, don’t 
breath in, but ease up on your push; just enough to 
keep air coming out. 

 Contracting your belly muscles gently is all you have to 
do. 

 Keep squeezing your belly muscles as I count down the 
time remaining, then, when I tell you to, “inhale as 
much air as you can as fast as possible”. 



 Most (not all) patients can do it easily

 Spares the patient the ‘hemodynamic roller 
coaster’ of spirometry efforts

 Standardizes FVC to 15s in most patients with 
obstruction

◦ Less variability; particularly valuable in patients with 
IPF and COPD





 It works, but……

It is not the best way. 

Think of how you’d like mom to be treated.



 How standards are developed

 A really great way to help patients with 
obstruction meet the end of forced exhalation 
requirement safely

 Recognize the importance of STEP 1

◦ ‘if they don’t breathe it in, they can’t blow it out’

 The importance of adding STEP 4 to help you 
verify efforts start from full inflation

 Recognize the importance of characterizing the 
explosiveness of the start of the forced 
exhalation (time to peak flow < 0.12s) when 
evaluating effort acceptability
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