
QUICK GLANCE GUIDE TO SPIROMETRY 

Mildly obstructed flow loop 
 

Moderately obstructed flow loop 
 

Severely obstructed flow loop 

Normal flow loop 

Interstitial pulmonary fibrosis 
flow loop (restrictive lung 
disease) 

FVC 

Peak flow 

Examples of obstructed and restricted flow loops 

Definitions: 
Forced Vital Capacity (FVC): the volume delivered during an expiration made as 
forcefully and completely as possible starting from full inspiration  
Forced Expiratory Volume in the first second (FEV1): the volume delivered in 
the first second of an FVC maneuver  
Obstruction:  flow limitation is observed during spirometry.  If the observed FEV1/FVC 
ratio is down 10 or more from the predicted, obstruction is present. 
Restriction: Spirometry with low FVC (< 80%) can only suggest restriction.  Further 
testing is needed to confirm. 

                     Actual     Predicted   % Predicted 
FVC (L)          3.62         3.41                106 
FEV1 (L)        4.00         4.03                99 

                     Actual     Predicted   % Predicted 
FVC (L)          3.64         3.41                107 
FEV1 (L)        3.99         4.03                99 

                     Actual     Predicted   % Predicted 
FVC (L)          3.70         3.41                109 
FEV1 (L)        4.07         4.03                101 

Examples of unacceptable tests: 

Slow start 
of test 

Rounded 
peak 

Early 
termination 

Cough in 
first second 

Acceptability criteria from the American Thoracic Society: 
• Good start of test/rapid rise 
• Single, clearly defined peak 
• Good end of test (6 sec for adults/3 sec for children) 
• Free from artifacts (i.e. cough, glottic closure, leaking) 

Repeatability criteria for the American Thoracic Society: 
Three (3) acceptable tests must be performed with two (2) tests having FEV1 
and FVC within .15L or 150mL of each other. 

Spirometry must establish a solid baseline meeting all criteria for acceptability and 
repeatability. For patients 8-80 years old, use NHANES III. For children under the age 
of 5-8 years, use Wang. Testing children < age 5 is likely to be unsuccessful. Always 
have your patient sit when performing spirometry.  Follow all OSHA and JCAHO 
standards for infection control. 
 
 

Contraindications: 
• Recent surgery 
• Within one month of a myocardial infarction 
• Recent pneumothorax 
• Unable to understand directions or inability to seal mouthpiece 
 
CPT codes for spirometry: 
94010 spirometry  94060 spirometry with bronchodilator (pre- and post-test) 
When using these CPT codes, better reimbursement happens when current symptoms 
are associated with the appropriate ICD9 code for asthma or COPD. 
 
Refer to a specialist: 
• If patient has severe obstruction 
• If patient has a restrictive pattern 
• If patient does not respond to medications 

Coaching patients through spirometry: 
Instruct patient to breathe normally. When patient is ready, have him/her take 
his/her deepest breath and blow as hard as he/she can as long as he/she can. 
There is a learning curve for spirometry. Use positive reinforcement to build on 
the patient’s successes. (For example, “That was really good; this time take an 
even deeper breath.”) Always demonstrate the spirometry maneuver, 
especially if language is a barrier or communication issues arise. 
 

Appropriate bronchodilator use: 
If testing for reversibility, give patient 4 puffs of bronchodilator with a spacer or 
a standard nebulized dose. Wait 15 minutes after last dose to perform post-
bronchodilator maneuver. If a patient cannot perform acceptable baseline 
maneuvers according to American Thoracic Society criteria or there is no 
evidence of airflow obstruction, do NOT give a bronchodilator. 
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Spirometry: a measure of airflow (how fast) and volume (how much) 



SPIROMETRY INTERPRETATION 

What is the observed ratio (FEV1/FVC) 
compared to predicted? 

Down 10 or greater = airflow obstruction 

ATS/ERS* Degree of severity of 
obstruction based on FEV1 

 
Degree of severity FEV1 % predicted 
Mild             >70 
Moderate           60-69 
Moderately severe          50-59 
Severe           35-49 
Very severe                       <35 

• Airflow obstruction that is not significantly reversible 
does NOT rule out asthma. 

• To help differentiate COPD from asthma with airway 
remodeling/fixed obstruction, further testing options 
include: DL,CO, chest x-ray, and chest CT.   

No Yes Consistent with asthma diagnosis. 

Is it reversible?    FEV1  
≥ 12% and ≥ 200 mL in youths and adults 12+ 

≥ 15% and ≥ 200 mL in children < 12 

Sample written asthma interpretation: 
The FEV1/FVC ratio being down more than 10 from predicted is consistent with airflow obstruction. The FEV1 being 77% 
of predicted suggests a mild airflow obstruction (based on the 2005 ATS/ERS guide for severity of obstruction). The post 
bronchodilator study reveals a significant response to albuterol with the FEV1 increasing 15% or 550cc. This finding is 
consistent with diagnosis of asthma although clinical correlation is needed to confirm. (Based on the 2007 NAEPP guidelines 
for asthma severity), this 28 year old male with a baseline FEV1 of 77% has moderate persistent asthma. 

Sample written COPD interpretation: 
The FEV1/FVC ratio being down more than 10 from predicted is consistent with airflow obstruction. The FEV1 
being 51% of predicted suggests a moderately-severe airflow obstruction (based on the 2005 ATS/ERS 
guidelines for severity of obstruction).  No significant response to albuterol was revealed as the FEV1 only 
increased 2%. Further testing revealed a diffusion capacity of 50% of predicted. The lateral chest film showed 
signs of hyperinflation and flattened diaphragm and the chest CT had classic changes seen in emphysema.  
(Based on the 2007 GOLD guidelines for COPD severity), this 74 year old female with a baseline FEV1 of 51% 
has Stage II moderate COPD. 

PRE-BRONCH 
                            Observed Predicted   % Predicted 
FVC (L)                  5.25        5.68                92 
FEV1 (L)                3.59        4.64                77 
FEV1/FVC (%)       68           82 

PRE-BRONCH 
                          Observed  Predicted % Predicted 
FVC (L) 5.25       5.68     92 
FEV1 (L) 3.59       4.64     77 
FEV1/FVC (%)    68         82 

POST-BRONCH 
                             Observed   % Predicted Post    % Change 
FVC (L) 5.35             94                     2 
FEV1 (L) 4.14             89                     15 
FEV1/FVC (%)    77                     13 

PRE-BRONCH 
                          Observed Predicted   % Predicted 
FVC (L)                  2.09        2.78                75 
FEV1 (L)                1.06        2.08                51 
FEV1/FVC (%)       50           75 

PRE-BRONCH 
                          Observed  Predicted    % Predicted 
FVC (L)                  2.09        2.78                75 
FEV1 (L)                1.06        2.08                51 
FEV1/FVC (%)       50           75 

POST-BRONCH 
                           Observed   % Predicted Post    % Change 
FVC (L) 2.03             73                     -3 
FEV1 (L) 1.07             52                     2 
FEV1/FVC (%)    53                     5 

* American Thoracic Society/European Respiratory Society 

ASTHMA COPD 

Is this a good test? 
(Acceptability and repeatability 

criteria on reverse) 

Check FVC.  If normal (≥80%), restriction can be ruled out.  If reduced, further 
testing is needed to differentiate restriction from obstruction with air-trapping. 

5-11 years 

12 + years 

Normal FEV1/FVC: 
    8-19 yr   85% 
  20-39 yr   80% 
  40-59 yr   75% 
  60-80 yr   70% 

Normal FEV1 between 
exacerbations 
FEV1 > 80% predicted 
FEV1/FVC > 85% 

Normal FEV1 between 
exacerbations 
FEV1 > 80% predicted 
FEV1/FVC normal 

FEV1 ≥ 80% predicted 
FEV1/FVC > 80% 

FEV1 ≥ 80% predicted 
FEV1/FVC normal 

FEV1 = 60-80% predicted 
FEV1/FVC = 75-80% 

FEV1 60-80% predicted 
FEV1/FVC reduced 5% 

FEV1 < 60% predicted 
FEV1/FVC < 75% 

FEV1 < 60% predicted 
FEV1/FVC reduced > 5% 

Intermittent Mild Moderate Severe 

Persistent 
Asthma Severity 

COPD Severity 

Stage I: mild Stage II: moderate Stage III: severe 

FEV1/FVC < 70% 
FEV1 ≥ 80% predicted 

FEV1/FVC < 70% 
FEV1 50-80% predicted 

FEV1/FVC < 70% 
FEV1 30-50% predicted 

Stage IV: very severe 

FEV1/FVC < 70% 
FEV1 < 30% predicted or 
FEV1 < 50% predicted plus 
chronic respiratory failure 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


