
Spirometry Frequently Asked Questions 
CP200 Spirometer 

 
 
 
Table of Content 
 
 
 
What interpretation algorithm does the CP200 follow? ........................................................................... 2 
Has CP200 been validated independently for accuracy?.......................................................................... 2 
Can I reuse the flow transducer later on the patient?................................................................................ 2 
Can I wash the flow transducers? ............................................................................................................. 2 
Do I need to change the pressure tubing after each patient? .................................................................... 2 
Do I need to calibrate the spirometer daily?............................................................................................. 2 
Do I need to enter humidity and pressure information to calibrate? ........................................................ 2 
When should you Accept or Reject a calibration procedure?................................................................... 2 
My % prediction are way too high, is this data accurate? ........................................................................ 4 
One of my patient’s effort shows extremely high predictions (above 130%), what does this mean?...... 4 
Can the test be altered from excess saliva? .............................................................................................. 5 
What does Lung Age mean?..................................................................................................................... 5 
Why did Lung Age not print?................................................................................................................... 5 
What does ATS Criteria NOT Met mean? ............................................................................................... 5 
I am not getting % prediction ................................................................................................................... 6 
The incentive screen does not work.......................................................................................................... 6 
What does the variance data mean?.......................................................................................................... 6 
Which pediatric norm shall I use? ............................................................................................................ 7 
What does Reproducibility mean?............................................................................................................ 7 
What is the warranty on CP200? .............................................................................................................. 7 
Can the spirometry records export to EMRs?........................................................................................... 8 
What are the minimum qualifications for the person administering the test? .......................................... 8 
Can you go back and delete an effort that was done for instance 3 maneuvers prior?............................. 8 
Can you re-label an effort and change its type to Post? ........................................................................... 8 
Case Study 1: High % prediction in Pre effort ......................................................................................... 9 
Case Study # 2: High % prediction values in POST effort..................................................................... 10 
Case Study #3: ATS criteria NOT MET................................................................................................. 11 
 

 
 
 
 



What interpretation algorithm does the CP200 follow? 
CP200 with spirometry follows the 1991 ATS interpretation standards. It does not support the ITS or 
Enright LLN interpretation algorithm at this point. 

Has CP200 been validated independently for accuracy? 
CP200 has been tested against the ATS94 standards at the LDS hospital under Dr. Crapo’s supervision 
and passed this rigorous testing. Customers are welcome to ask for a copy of our ATS94 certification. 

Can I reuse the flow transducer later on the patient? 
No, our disposable flow transducers are designed for single patient use. Sputum or dirt will alter the 
resistance characteristics of the flow transducers so they should be discarded after each patient use. 
Reusing flow transducers will compromise the spirometer accuracy and higher results may be 
recorded. Refer to our “Advantages of Disposable Flow Transducer” literature piece for more 
information- SM2861. 

Can I wash the flow transducers? 
No, our flow transducers are disposable and should not be washed. Moisture will get trapped on the 
back screen and won’t dry quickly. Moisture alters the back pressure resistance resulting in reading 
errors and poor reproducibility. Refer to our “Advantages of Disposable Flow Transducer” literature 
piece for more information- SM2861. 

Do I need to change the pressure tubing after each patient? 
No, our pressure tubing is designed to last at least 200 blows. We recommend replacing it every 
quarter unless it has been damaged or got dirty. 

Do I need to calibrate the spirometer daily? 
You only need to calibrate the spirometer the day it is used. We recommend doing it first thing in the 
morning, before patients come in. Keeping a calibration log is easy with our automated calibration 
report printing process. 

Do I need to enter humidity and pressure information to 
calibrate? 
Yes. If you want to successfully calibrate your spirometer and reduce the error percentage, you should 
update the humidity and ambient pressure data. They can be found in the weather section of your daily 
newspaper or on the weather channel online. 
 

When should you Accept or Reject a calibration procedure? 
First let’s make sure you selected the Calibrate 1 Flow protocol and not the Verify Calibration option 
in the calibration screen. In the U.S. primary care setting, a single flow calibration protocol should be 
done. Three flow calibrations are typically done in hospitals and Occupational testing.  
Note: The Verify Calibration option will never save the data in the device, so if this option is selected 
the calibration date that prints on the patient report will not match the date the patient was tested. Only 
Calibrate 1 flow or Calibrate 3 flow protocols are saved in the device. 
 



Once you performed the Calibrate 1 Flow protocol, 
the calibration results appear on screen, look at the 
values that are expressed in % in parenthesis 
NEXT TO THE EXPIRED VOLUME AND 
INSPIRED VOLUME. Both values should always 
be within -3% to +3% range per ATS rules. If the 
expired volume and/or inspired volume are outside 
of the +/- 3% tolerance you will need to REJECT 
and retry the calibration.  
 
If you select the Retry soft key instead of the 
Accept soft key, the previous calibration attempt 
(the one you just failed) will not be saved. This 
ast time you accepted a calibration (typically 24 

hours ago).  
means your new trial will be measured against the l

Use the Retry option if the LOT number has not changed. Most likely you went too fast or too slow 
and did not match the speed of the blue bar. So give it a second trial. 
 
If the lot number changed from the last time you calibrated you most likely will need to go through the 
1 flow calibration protocol twice. You probably will be outside of the +/-3% tolerance because the new 
lot number will be much higher than the one you were using (i.e.: you were using Lot 18 and now you 
received lot 72). In other words the new lot number will have different molding characteristics that will 
put the calibration outside of the allowed +/- 3% range. In this case Accept the calibration temporarily 
so that the new calibration factors are saved in the device. Throw away that calibration report and 
calibrate again. This second calibration trial will most likely bring you back into the +/- 3% tolerance. 
Accept it. A new report will print with the correct % error values. This is the report you want to keep 
for your records. 
 
Note: Our device has a built-in learning algorithm so the more you calibrate the tighter the range will 
be. 
 
Tips: 

1. Always select Calibrate 1 flow. 
2. Calibration results for both expired and inspired volume must each be within a +/- 3% 

range 
3. If you cannot get it within this +/- 3% range, always Accept the bad calibration and 

Calibrate again. 
 
 
 

 
 
 
 
 



My % prediction are way too high, is this data accurate? 
Sometimes you may notice that the % prediction for FVC and FEV1 are much higher than 120%. This 

means that most likely the patient did not hold the flow 
transducer (mouthpiece) properly and partially obstructed the 
back of the flow transducer.  When the back screen is partially 
obstructed higher back pressures are measured, hence creating 
these huge % predictions (i.e.: 170%, 200%, or 300%). If this 
is the case, you must reject that effort because the data is 
erroneous and does not represent the true lung function of 
that patient. 

 
Instruct the patient to hold the pressure tubing at the valve with their thumb and index, and to wrap the 
remainder fingers around the tubing. Have them put their other hand behind their back and make sure 
that they do not bend down too far because this would bring the back of the flow transducer too close 
to their body or clothing.  In this instance, the air will not flow freely through the flow transducer, 
creating those huge numbers again. 
 
If the % prediction for FVC and FEV1 are greater than 120% look at the FVC and FEV1 variance data 
that prints under the Test results. If these values are grossly higher than 200 ml, the patient did not hold 
the transducer properly. If they are 200ml or less, the patient most likely has super lungs because 
his/her efforts are very reproducible. In other words, there was very little volume difference between 
the 3 efforts taken. 
 
Note: Our device passed the 24 and 26 dynamic waveform testing that is required to market 
spirometers in the medical field. We do measure data accurately so when huge % prediction numbers 
are obtained it is due to poor holding technique. 
 
Tips: 
 

1. Look at % pred values and variance data. If they are greater than 120% or 200ml 
respectively, the patient did not hold the transducer properly. 

2. Reject the effort, do another effort with active coaching and demonstrate proper 
mouthpiece handling. 

 

One of my patient’s effort shows extremely high predictions 
(above 130%), what does this mean? 
A: If one effort shows extremely high prediction values compared to the 
others, the patient most likely obstructed the flow transducer with their f
Make sure to instruct patients to hold the flow transducer at the valve level, or 
simply hold it with their teeth, no hands. See illustration. When fingers 
obstruct the flow transducer, it creates high back pressure which explains
the prediction values are very elevated. Clinicians should delete/discard 
effort from analysis. Note that the ATS criteria will never be met under these 
conditions. 

ingers. 

 why 
this 

 
 



Can the test be altered from excess saliva? 
If there is excess saliva, the first reading will be OK but the subsequent ones will not. Saliva most likely will clog 
the back screen of the transducer in some way and alter the results. I do not believe the issue is with the pole 
that is in the middle of the flow transducer, since its hole is high up. The saliva lending on the back screen is the 
issue. 

What does Lung Age mean? 
Lung Age is a very controversial piece of information. Only believe it if your patients are smokers and 
older than 40.  This is because COPD takes a long time before it sets so younger people would not 
show any signs yet. Lung age is a scare factor for smokers; its whole purpose is to get people to 
quit smoking. If you are a non smoker, Lung Age means nothing and its value is irrelevant (or 
maybe it means you need to exercise more!!!) 
 

Why did Lung Age not print? 
There are 2 reasons Lung Age may not print or appear on the print out: 
1. The setting was not turned on. Version 160 made lung age optional on print and screen. 
2. The test was done on a pediatric patient. Lung age is only available for people 20 to 80 years old 

and has nothing to do with meeting the ATS criteria or not. It is a scare factor for smokers. It is 
implemented per Dr. Morris' guidelines and again, has nothing to do with the quality performance 
of each maneuver. Check Get Smart for the clinical article if a customer needs a copy.  

 

What does ATS Criteria NOT Met mean? 
There are 3 conditions that need to be met to get an ATS Criteria Met message on the report. 

1. You must have accepted at least 3 efforts 
2. Each of the 3 efforts must have a good start and a good end. This means that the patient cannot 

hesitate when they first start blowing and that they also must blow for at lest 6 sec and reach a 
plateau. You can see this if you look at the volume time curve. If a patient stops blowing before 
6 sec, our device will automatically mark this effort as not acceptable and the ATS 
Reproducibility criteria can never be met. 

3. The variance for both FVC AND FEV1 must be less than 150ml each  
If the ATS Criteria is not met, data can still be good as long as the variance is less than 150ml. The 
patient most likely just couldn’t blow for 6 seconds. This is usually observed in healthy individuals. 
The curves would typically be on top of each other and have the same morphology, or shape. 
 
If the ATS Criteria is not met and the variance data for FVC and FEV1 is greater than 150ml, the 
patient did not give their very best. Usually they did not fill in their lungs all the way or you stopped 
them too soon. You should then consider adding an extra effort or 2 so that the prescribing physician is 
comfortable with the data you are presenting to him/her.  Also, the curves will not be on top of each 
other which are another indication of poor reproducibility. 
Make sure to give the patient extra time to recover from an effort. Spirometry is strenuous and can tire 
elderly and sick patient easily. Give them a 5 min rest. This will increase your chance of getting more 
reproducible data. 
 



I am not getting % prediction  
If our device does not give you % prediction (%Pred) it could be due to 2 reasons: 

1. You selected Unknown in the race field instead of an actual race. 
Race is a mandatory field to get % prediction. In spirometry, people fall into 4 physiological 
groups: Caucasian, Hispanic, Black and Asian. Black and Asian morphologies have smaller 
thoracic cages and smaller lungs. As a matter of fact, their lungs contain 12% less volumes than 
the ones of Hispanics or Caucasians.  If you misclassify a Black or Asian patient, you are 
actually reporting 12% less flow volume which may trigger a physician to prescribe a drug.  
If your patients are very sensitive to the race you select, explain to them that you want to 
accurately report data and avoid overmedication and that they can only fall into one of these 4 
buckets. 
 
Now, what to do if you have a cross between a Black and Caucasian, an Asian and Caucasian? 
Always select the most dominant physiological characteristics. Also, people from Polynesia, 
Hawaii, Guam, The Philippines, Eskimos, aboriginals, Indians from India, Pakistanis all fall 
into the Asian bucket.  
 
The reason we have unknown as a choice is that we market this device to research institutions 
and they need the option to not compensate for a race.  
 

2. The patient fell outside of the demographics that were studied in the norm that you are testing 
against. 
For instance, a 7 year old who is tested on Nhaines will not show any predictions because the 
Nhaines norm only studied people between 8 and 80 years of age. 

 

The incentive screen does not work 
The incentive screen is based on % prediction. Therefore if you selected Unknown for the race or your 
patient fell outside of the norm demographics, the incentive screen will not work.  
 
The fire will be put out if 80% prediction is reached for FVC and FEV1. The words “Good Job” will 
appear on screen if the patient blew for at least 6 seconds. 
 

What does the variance data mean? 
It is important to look at the variance data for FVC and FEV1 to see if the patient had a reproducible 
test session. The variance is the difference between the best and second best effort. ATS guidelines 
stipulate that a test is reproducible if the variances for FVC as well as FEV1 must be < 150ml. If they 
are higher than 150ml, the patient did not give their best:  

• They did not inhale as much as they could have consistently or  
• They stopped blowing too soon or 
• They did not have a consistent Peak (the initial harsh blow) 

The physician needs to use this data with caution when making an interpretation. 
 



Which pediatric norm shall I use? 
Polgar has the widest age span for pediatric patients: 3-19. To get predictions however, patients must 
also be within 110 cm to 170 cm. (43.3 in – 66.9 in). The ATS made new recommendations in 2005 to 
use Wang as the predictive norm of choice for pediatric testing in North America.  

What does Reproducibility mean? 
An acceptable effort is defined as free from error and artifacts. A reproducible effort is defined as 
being without excessive variability. Criteria for determining whether efforts are acceptable and 
reproducible are outlined in Table 5 of the ATS ERS 2005 Spirometry Guidelines:  
 

Within-manoeuvre criteria: Acceptability criteria 
Individual spirograms are ‘‘acceptable’’ if 
1. They are free from artefacts [3] 

• Cough during the first second of exhalation 
• Glottis closure that influences the measurement 
• Early termination or cut-off 
• Effort that is not maximal throughout 
• Leak 
• Obstructed mouthpiece 

2. They have good starts 
Extrapolated volume 5% of FVC or 0.15 L, whichever is greater 

3. They show satisfactory exhalation 
Duration of 6 s (3 s for children) or a plateau in the volume–time curve or if the subject 
cannot or should not continue to exhale 

 
Between-manoeuvre criteria: Reproducibility or Repeatability criteria 
After three acceptable spirograms have been obtained, apply the following tests: 

The two largest values of FVC must be within 0.150 L of each other 
The two largest values of FEV1 must be within 0.150 L of each other 

If both of these criteria are met, the test session may be concluded 
If both of these criteria are not met, continue testing until 

Both of the criteria are met with analysis of additional acceptable spirograms 
or 
A total of eight tests have been performed (optional) or 
The patient/subject cannot or should not continue 

Save, as a minimum, the three satisfactory manoeuvres 
 
CP200 lets you know if you met the ATS Reproducibility criteria by stating “ATS Reproducibility 
Criteria Met or Not Met” on the report based on the guidelines mentioned above. 
 

What is the warranty on CP200? 
We warrant the spirometer dongle against manufacturing defect for 1 year but the pressure tubing and 
flow transducers are warranted for 90 days. See our warranty statement in the Direction for Use 
Manual. 



Can the spirometry records export to EMRs? 
Yes, only if the customer purchased the Connectivity kit. Records will export to the CPWS and then 
into the EMR. The integrated workstation team is working with all our EMR partners to make sure all 
spiro records will export as well. 

What are the minimum qualifications for the person 
administering the test? 
There are no minimum qualifications for a person to administer the test. However they must know how 
to properly coach patients, recognize acceptable waveforms and know whether results are reproducible 
or not and whether they meet ATS criteria or not.  

Can you go back and delete an effort that was done for instance 
3 maneuvers prior? 
Unfortunately you cannot delete an effort after you have accepted it on a CP200. You can delete the 
entire test for that patient through the Patient List directory. 

Can you re-label an effort and change its type to Post? 
This is when the clinician added a new pre effort instead of a POST. Unfortunately, you cannot re-
label the effort Post and the % change analysis will not be automatically calculated. There is nothing 
the customer can do besides starting all over again or doing extra blows with the proper Post selection. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Case Study 1: High % prediction in Pre effort 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note the one curve is 
really off, but all the other 
ones are OK. If our 
system had a problem, all 
measurements would be 
consistently high. Here we 
clearly have 1 outlyer. 

Note the difference 
between the variance. The 
PRE variance for both 
FVC and FEV1 are 
enormous. More air than a 
person’s lung could hold 
for that age. The post 
variance however is OK. 



Case Study # 2: High % prediction values in POST effort 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The system was not 
calibrated for a week. 

Note 2 curves are really 
off, but all the other ones 
are OK. If our system had 
a systemic problem, all 
measurements would be 
consistently high. Here we 
clearly have 2 outlyers. 

Here variances for the 
POST effort are higher 
than they should by 
almost 1L . Only the PRE 
variance for FEv1 is 
within normal limits. The 
Pre FVC variance of 332 
ml indicates that the 
patient was not coached 
properly. She most likely 
did not fill her lungs all 
the way before exhaling or 
was instructed to stop 
blowing too soon. 



 

Case Study #3: ATS criteria NOT MET 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 efforts < 6s 

Variances > 150 ml  



Case Study # 4: ATS Reproducibility NOT Met  
 
 
 
 
 
 
 
 
 

Customer did not understand why one of the efforts 
was so short and all the other ones were more than 8 
sec. This is due to Glottis closure. 
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