
IPCRG workshops on respiratory diseases 

Spirometry technique 
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•   To know the important spirometry parameters 

•   To identify a “good quality” spirometry 

•   To identify the different spirometry patterns 

•   To accurately “read” the results of the test 

Objectives 
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Forced spirometry 

•  Spirometry measures airflow and lung 
volumes, and is the preferred lung function 
test for COPD and asthma in primary care 

•  Forced exhalation from a maximal inspiration 
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Important measurements 

•  FVC: FORCED VITAL CAPACITY Volume of air 
exhaled after full inspiration and full exhalation 

•  FEV1: FORCED EXPIRATORY VOLUME IN 1 
SECOND Volume of air exhaled in the first 
second of forced exhalation.  

•  FEV1 / FVC: Ratio of vital capacity exhaled in 1 
second expressed as a percentage 
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Volumen total de aire exhalado en una maniobra de 
espiración forzada tras una inspiración máxima. 

FVC 
The less total volume /capacity the less FVC 
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FEV1 

Volumen exhalado en el primer segundo de una 
espiración forzada tras una inspiración máxima. 

Bronchial obstruction generates less volume in the first second   
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% de la capacidad vital forzada que es 
expulsada durante el primer segundo 

FEV1 / FVC 
Best obstruction measurement 

Airflow	  

Airflow	  

Airflow	  
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•  Height - tall people have larger lungs 
•  Age - Respiratory function declines with age 
•  Sex - Lung volumes smaller in females 
•  Race - Peculiarly studies show Black and Asian 

people as a whole, have smaller lung volumes 
(-12-20 %) No studies for Pacific People. 

•  Posture - little difference between sitting and 
standing. Reduced in supine position. 

Factors that influence 
normal values 
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DRUG	   TIME	  FROM	  LAST	  DOSE	  

SALBUTAMOL	  
TERBUTALINE	  

6	  HOURS	  

FORMOTEROL	  
SALMETEROL	  

12	  HOURS	  

INDACATEROL	   24	  HOURS	  

IPRATROPIUM	   6	  HOURS	  

TIOTROPIO	  
GLICOPIRRONIUM	  

24	  HOURS	  

ACLIDINIUM	   12	  HOURS	  

SHORT	  ACTING	  
TEOPHYLINES	  

8	  HOURS	  

LONG	  ACTING	  
TEOPHYLINES	  

12	  HOURS	  

Important messages 



Page 13 -  © IPCRG 2014 

When to perform an spirometry 

ASTHMA AND COPD DIAGNOSIS AND FOLLOW UP 

TO IDENTIFY SMOKERS AT RISK OF COPD 

TO ASSES CHRONIC RESPIRATORY SYMPTOMS  
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When not to perform spirometry 
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The most important issue 

Time/volume Flow/volume 
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FVC: Total volume of 
air exhaled after full 
inspiration and full 
exhalation 

FEV1: Volume of air exhaled in the first second of 
a forced exhalation after complete inspiration 
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The most important issue 
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Peak-flow: Maximun airflow during 
the manouvre 

FVC  

FEV1   

The most important issue 
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Spirometry Interpretation 
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Is there an obstruction? 
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•  FEV1/FVC:  > 0.7- 0.8, 
depending on age 
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Spirometry Interpretation 

•  Is it acceptable and repeatable?  

•  The traces’ shape  

•  Measurements assesment 
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Recognizing unacceptable /
unreliable readings : 

DHHS (NIOSH) Publication No. 2012-116 January 2012 
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Reasons for unacceptable /
unreliable readings: 

•  Inadequate or incomplete inhalation 

•  Slow start to the forced exhalation 

•  Lack of blast effort during exhalation 

•  Coughing. 

•  Additional breath taken during manoeuvre 

•  Lips not tight around the mouthpiece 

•  Exhalation stops before complete expiration 
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Airflow [L/s]  

Cough 

Early ending 

Volume [L]  

Inadequate initial effort 

Hesitation 

Rui P. Costa	


Reasons for unacceptable /
unreliable readings: 
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Falsely reduced FVC can be misinterpreted as indicating a 
“restrictive impairment.!

Recognizing unacceptable /
unreliable readings : 

DHHS (NIOSH) Publication No. 2012-116 January 2012 

Lack of repeatability!
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Spirometer Error Messages: Most spirometers label this error 
with “Hesitation,” “Large extrapolated volume,” or “Start faster.”!

peak flow displaced!
 to the right	


unacceptable if it exceeds 0.15 liters or!
5% of the FVC, whichever is larger.	


Recognizing unacceptable /
unreliable readings : 

DHHS	  (NIOSH)	  PublicaBon	  No.	  2012-‐116	  January	  2012	  
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The peak on the curve is reduced, indicating insufficient subject effort!

Coach the subject to blast the air out HARDER	


Recognizing unacceptable /
unreliable readings : 

DHHS	  (NIOSH)	  PublicaBon	  No.	  2012-‐116	  January	  2012	  
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A cough can cause either a falsely reduced or falsely elevated FEV1!

Recognizing unacceptable /
unreliable readings: 

DHHS	  (NIOSH)	  PublicaBon	  No.	  2012-‐116	  January	  2012	  
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Falsely reduced FVC may be misinterpreted as indicating a 
“restrictive impairment.” The falsely increased FEV1/FVC ratio 
may cause a true “obstructive impairment” to be missed.	


Recognizing unacceptable /
unreliable readings: 

DHHS	  (NIOSH)	  PublicaBon	  No.	  2012-‐116	  January	  2012	  
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Spirometric patterns 

• Normal 

• Obstructive 

• Restrictive 

• Mixed 
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OBSTRUCTION 

0 0 0 
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RESTRICTION 

0	
 0	
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MIXED 

0	
 0	
 0	
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Pletismography and lung volumes studies 
are needed	


Spirometric patterns 
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Spirometric patterns 
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Mild	  ObstrucBon	   FEV1	  ≥	  80%	  

Moderate	  ObstrucBon	   FEV1	  <	  80%	  	  ≥	  50%	  	  

Severe	  ObstrucBon	   FEV1	  <	  50%	  	  ≥	  35%	  	  

Very	  Severe	  ObstrucBon	   FEV1	  <	  35%	  	  

Any other assesment? 

GOLD 2013	


Severity of obstruction 
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Quick	  spirometry	  
assesment	  

FEV1 /FVC 	


≥ 70%	

Normal	


< 70%	

Obstruction	


FVC 	
 FVC	


≥ 80% ref value	

< 80% ref. value	
 ≥ 80% do teórico	


<  80% ref value	


NORMAL	


Mixed pattern	


OBSTRUCTION	

+ 

HYPERINFLATI
ON (↑VR)	
 OBSTRUCTION	


+	

RESTRICTION	


(VR  normal)	
FEV1	  :	  to	  asses	  severity	  of	  obstruc4on	  

RESTRICTION	
 OBSTRUCTION	
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•  Positive if: 

  Increase in FEV1 ≥ 12% and 
200 ml form basal values 

Reversibility Test 

PRÉ 

Pós 

Broncodilatação 

EX 
Débito (L/s) 

IN 

Volume (L) 

•  Second full  spirometry 15 minutes after inhalation of  
400µg of salbutamol or equivalent 

•  Essential for the diagnosis of respiratory diseases 
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Bronchial provocation test 
•  Useful to identify bronchial hyperreactivity  

•  Useful when asthma is suspected and normal spiroemtry 

•  Progressive increasing inhalation doses of Histamine, 
metacoline, alergens, hypertonic solution, or exercise  

•  Possitive test: 20% decrease in FEV1 or more 
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Now...you are ready for that... 
Go home and try 

Thanks you for your attention! 


