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Update your current knowledge of Spirometry to 

help you obtain acceptable and repeatable 

spirometry results.

O B J E C T I V E



• Main parameters

• Preparation for the test

• Common test errors

• Case Examples 

A G E N D A



‘Improvements in instrumentation and computational capabilities, together with 

new research studies and enhanced quality assurance approaches, have led to the 

need to update the 2005 technical standards for spirometry to take full advantage 

of current technical capabilities.’

2 0 1 9  AT S / E R S  S P I R O M E T RY G U I D E L I N E S



Preparing for the test



C A L I B R AT I O N  V E R I F I C AT I O N

3-Litre syringe

Different flow rates: low, medium, high

To be performed once a day, before device use.

Maximum permissible volume error is  +/- 3%
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I N F E C T I O N  C O N T R O L

A bacterial/viral filter that offers protection 

against 99.99% bacteria and viruses, including 

COVID19 should be attached to the spirometer 

before the patient performing the test and 

disposed of after each patient.
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Avoid consuming 
alcohol /intoxicants 8-
hours prior

Avoid vigorous 
exercise 1-hour 
prior

Avoid wearing 
restrictive clothing

Avoid 
smoking/vaping 1 
hour prior 

Avoid eating a 
substantial meal 2 
hours prior

P R E P A R I N G  T H E  P A T I E N T
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• Confirm patient identification – Name, DOB, ID.

• Height and weight taken without shoes and outdoor 

clothing.

•  Posture (sitting unless supine is requested).

• Ensure a disposable nose clip and bacterial viral filter are 

available.

• Ask about activities that should be avoided before testing in 

accordance with 2019 ATS/ERS Spirometry guidelines

• Ask about relative contraindications in accordance with 

2019 ATS/ERS Spirometry guidelines

P R E - T E S T  C H E C K S  
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C O R R E C T  PAT I E N T  P O S T U R E



Main parameters



The maximal volume of air that can be expired from the lungs during a relaxed 
but complete expiration from a position of full inspiration.

VITAL CAPACITY (VC)
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1. Tidal breathing to obtain stable tidal baseline

2. Maximal inhalation

3. Continuous, complete expiration

4. Breathe normally

VITAL CAPACITY (VC)



VC measurement



The Maximal volume of air that can be expired from the lungs during a forced but 
complete expiration from a position of full inspiration.

FORCED VITAL CAPACITY (FVC)
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1. Maximal inspiration (A pause of ≤ 2 seconds)

3. Complete expiration

2. A “blast” of expiration

4. Deep inspiration back to total lung capacity.

FORCED VITAL CAPACITY (FVC)



FVC measurement



VC (L) – Vital Capacity

FVC (L) –  Forced Vital Capacity

FEV1 (L) –  Forced Expiratory Volume in the first second

FEV1/FVC ratio -   The ratio of the forced expiratory volume in the first one second 

to the forced vital capacity 

FEF25, FEF50, FEF75  =Flow rate at 25%, 50% and 75% of FVC

PEF (L/s) – Peak expiratory flow

MAIN SPIROMETRY PARAMETERS



PEF

MAIN SPIROMETRY PARAMETERS



FEV1

MAIN SPIROMETRY PARAMETERS



FEF25

MAIN SPIROMETRY PARAMETERS



FEF50

MAIN SPIROMETRY PARAMETERS



FEF75

MAIN SPIROMETRY PARAMETERS



FVC

MAIN SPIROMETRY PARAMETERS



Common errors
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R E P E ATA B I L I T Y &  Q U A L I T Y A S S U R A N C E

Minimum of 3 technically acceptable blows:

Repeatability criteria:

- 2 useable FVC and FEV1 

values within 150ml or 5 % 

whichever is greater.

• No evidence of an obstructed mouthpiece or spirometer.

• No slow start or hesitation  (BEV <5% of FVC or 0.100 L, whichever is greater ).

• No cough during the first second of expiration 

• No glottic closure in the first second of expiration or after the first second 

• Achieved one of the EOFE criteria 

• No evidence of a leak

• Maximum effort
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END OF FORCED EXPIRATION (EOFE)

Important to recognise whether true FVC has been achieved 

• Less than 0.025 L change in volume for 1 second “a plateau”

• Forced expiratory time of 15 seconds

R E P E ATA B I L I T Y &  Q U A L I T Y A S S U R A N C E



E A R LY T E R M I N AT I O N



C O U G H



I N I T I A L  S U B O P T I M A L I N H A L AT I O N
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R E P E ATA B I L I T Y &  Q U A L I T Y A S S U R A N C E

FIVC- FVC

Comparing FIVC with FVC verifies that the start of the FVC manoeuvre

was from full inhalation.

FIVC – FVC must <0.100L or 5% 

of FVC

If FIVC – FVC >0.100 or 5% of FVC 

the effort is unacceptable 

If the FIVC is greater than FVC then the patient did not start maneuver at TLC.



Case examples



• Predicted normal values – age, height, gender, ethnicity.

• Global lung initiative (GLI) 2012 Spirometry reference equations are the recommended 

most up to date multi-ethnic and wide age range.

• GLI 2022 - The GLI global (2022) reference equations provide a single benchmark to standardize 

an individual’s lung function measurements against sex, standing height, and age.

I N T E R P R E TAT I O N



Recommendation to use Z-score or LLN for interpretation – a Z-score value of (S.R) -1.645

I N T E R P R E TAT I O N



Systematic approach to interpretation

ERS/ATS technical standard on 

interpretive strategies for routine lung 

function tests (Stanojevic et al. 2022)



Measured values are compared with predicted values derived from predictive reference equations.

• FEV1/FVC ratio greater than 0.70 or z-score greater than -1.645 and LLN

• FVC greater than 80%predicted or z-score greater than -1.645 and LLN

• FEV1 greater than 80%predicted or z-score greater than -1.645and LLN

N O R M A L R E S U LT S



Measured values are compared with predicted values derived from predictive reference 

equations.

• FEV1/FVC ratio less than 0.70 or z-score less than -1.645 and LLN

• FVC less than than 80%predicted or z-score less than -1.645 and LLN

• FVC less than than 80%predicted or z-score less than -1.645 and LLN

A B N O R M A L R E S U LT S



• Reduced FEV1/FVC ratio

• Mildly reduced FEV1

• Normal FVC

O B S T R U C T I V E  

D E F E C T



• Normal FEV1/FVC ratio

• Reduced FEV1

• Reduced FVC

R E S T R I C T I V E  

D E F E C T



Thank You, Questions?

C H A R L E N E  M H A N G A M I   |   S E N I O R  C L I N I C A L  A P P L I C A T I O N  S P E C I A L I S T   



charlene.mhangami@vitalograph.co.uk
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