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INTRODUCTION

Spirometry is a simple breathing (pulmonary function) test that in clinical settings is
used to measure lung function. It can be used to help diagnose and monitor lung
problems, such as asthma, emphysema, COPD and other lung conditions. In research
studies such as MrOS, spirometry is performed to quantify lung function, which is a
health characteristic associated with longevity, overall functioning, and other chronic
health characteristics.

Lung function is divided into two main characteristics:

e The amount of air that can be inhaled or exhaled in one breath. This is referred to
as the “vital capacity.” It is a measure of volume of air, and measured in units of
mL of L (liters). When this is measured having the participant use maximal effort,
it is referred to as the Forced Vital Capacity or FVC.

e The rate by which air can be blown into and out of the lung passages (bronchial
tubes) is a measure of flow (i.e., volume exhaled per unit of time; units: mL/sec or
L/sec). When it is measured while having the participant use maximal effort
during exhalation (expiration), it is referred to as the Forced Expiratory Volume
or FEV. Of special interest, is the amount of air that can be blown out during the
first one second of the exhalation maneuver, or the FEV;.

0 It is often useful to interpret the FEV, as a ratio of the FVC, or
FEV1/FVC. Reductions in this ratio (<75%) usually mean that the airways
are narrowed or easily collapse, as occurs in asthma or COPD.

Lung function not only varies with diseases, but also reflects the size of the lungs and
airways, which vary by height (taller people should have larger lungs and higher levels of
lung function), sex (males have larger lungs than women), age (after age 25 years, there
is an expected decline in lung function), and race (for any given height, African
Americans may have a shorter chest dimension relative to leg length, and thus, for height,
their lung function may be predicted to be lower than whites of comparable height). All
lung function measures made by spirometry can be expressed as the “percentage of
predicted (% P)” based on nomograms that take into account height, sex, age and race. In
general, percentage predicted values of 80 to 120% are considered to fall in a “normal”
range. However, within this range, individuals may vary, and when possible, lung
function values are also interpreted in light of that individual’s prior values.

Spirometry provides a relatively simple means for making these measurements, in
particular, it measures the amount (volume) and/or speed (flow) of the person’s capacity
to move air in and out of the lungs by recording the amount and speed by which air is
blown into a recording device during a series of “maneuvers.” Spirometry is one of the
most common health measurements made. It can provide very valuable information as
long as care is taken to make sure the maneuvers the participant makes are optimal and
the equipment is used correctly. Spirometry is not painful but does require that the
participant cooperate fully and provide the best effort possible to produce accurate
results.



The test is performed using a spirometer, which consists of a mouthpiece and disposable
tubing connected to a machine that records the results and displays them on a graph. Both
volume exhaled as a function of time (volume-time graph) and flow per volume exhaled
(flow-volume graph) are used to judge the adequacy of the maneuver and identify
possible disease patterns. Accurate testing requires use of a spirometer that conforms to
standardization specifications developed by the American Thoracic Society.

This manual will review the materials, equipment, and approaches needed for making
accurate spirometry measurements.



1.00  EQUIPMENT AND SUPPLIES

SensorMedics model 1022 dry-rolling seal volume spirometer is fitted by OMI with a
digital volume encoder, temperature sensor, and RS232 serial computer interface. OMI
spirometry software (version 5.05.28) is installed on a notebook computer with 2000 or
Windows XP.

Other Equipment and Supplies:

Calibration syringe, 3.00 liters, Han Rudolph model # 5530
Spirometer hoses, 2 feet long

Disposable mouthpieces, nose clips

Bleach (for disinfecting)

(Note: Although this spirometry system is much larger than spirometers commonly used
for clinical practice (office spirometers), it is more accurate. The volume accuracy of
this system is better than 1.5 percent, which exceeds the ATS-ERS recommendation
accuracy within 3 %.)

Advantages of the Sensor Medics Zero Return Spring: The spirometer’s piston is
returned to the zero position at the end of each maneuver by the zero return
spring, reducing the time required to test a participant. Any leak in the spirometer
or between the participant and his/her mouthpiece is easily detected because of
the obvious loss in volume as a result of the positive pressure (0.4 cmH20)
generated by the return spring. There is a clear indication when the participant
comes off the mouthpiece. The spirometer is always stored with minimal volume
in the spirometer, which eliminates the development of a “blip” due to seal
memory within the measuring volume.

1.01 Software Installation

Insert the OMI CD in the drive. The installation process will begin. Answer each
installation questions that is prompted as below.

Make sure the following are checked and click continue.



X
Install OMI Product from CD

Spiromeiry to be Installed

Cancel | Continue |

Done |

v Update configuration file to ATS 2005 recommendations

¥ Miew ReadMe.txt File - Check (Click) to Readme file:

Version 2.02.9 1/21/2009

— Select Product
& Spirometny (MS Access)

 Audiometny (MS Access)

— Install Options
& Install Product

" Un-Install Product

Next, Accept agreement
P

END-USER LICENSE AGREEMENT

This End-User License Agreement [ELILA) pertaing to the copyrighted computer software [the
Software] in the package containing CO-R0Ms, associated media, printed materials or electronic
documentation. Please read the terms and conditions of this End-User License Agreement
[EULA) before installing or atherwize uging the Software,

Thiz End-User License Agreement [EJLA] iz a legally enforceable contract. By clicking | agree,
installing, copying, or othenwise uzing any part of the Software or any associated media, any
printed materials, or any online or electionic documentation, pou agree to be bound by the terms

of this ELILA. If you do not agree to the terms of this ELLA, promptly return the Software to Ok]
for a full refund

-

1. GRANT OF MOM-EXCLUSIVE, LIMITED LICEMSE

The Software and related documentation iz licensed, not 2old. Any rights nat clearly and
evpressly granted to you under this ELILA are reserved, Provided you have paid all applicable
fees, registered the Saoftware, and atherwize complied with this EULA, you are granted the
following personal, non-exclusive. nontiansferable, limited rights:

a. One user may use the Software on the Customer’s workstation where the software was
installed; vou may usze the Software on a second computer so long az only one copy is used at a
time; you may use the Software on a network OMLY IF each individual accessing the Software
thiough the network has a copy licensed to that individual; and vou may copy the Software far
archival puiposes, provided the copy contains all of the original Software’s proprietaiy notices.
b. *Y'ou may not decompile, disassemble, extract or othenwise reverse engineer any of the
Software, You shall nat have the right to rent. leaze. loan, distribute or use the Software except
a3 provided above,

Accept Agreement Decline Agreement See License.tut for

copy of this agreement

By click Accept, you accept the conditions of this licensing agreement

Next, Click Yes

x

v Program files will be installed in directory
. ct\Programm FilesiOMISpirametry: 2003,
Is this OKF

Yes Mo |

Next, Click Yes

- Create new direckory?

¢  Directory C:\Program FiIes'l,OMI'l,Spirume% 2003, nok Found!

X

Next, select the current version of Access on the computer that software will be installed
on. Access will be located in your Program file in the Microsoft Office folder. Then



Continue Installation

Select MicroSoft Access Installation Option x|

You can install one of two formats for MS Access {Access 2000 or

Access 2003). If you are not sure which one to install, it is
recommended that you install Access 2000 as Access 2003 files will NOT

work with MS Access 2000,

Cancel Installation

Continue with Installation?

Next, click ok
x|

= . Installation complete!
Fun Setup before using main program!

Next, Click Ok



ReadMe.tzt iy = |

ivou hawe installed the MicroSoft Access wersion of the OMI Spirometry
software. The database files are stared in "OMITables. mdb" and wou
can read them using MicroSoft Access. [fwou are sharing wour Access
mdb file (OrITables mdb) with audiometrne. vou FMUST set audiometry
to use the same mdb database file (default will do this).

If wou are upgrading from the Okl Paradox wersion of the software, wou

will need to impor the Paradox data into the Access database files. This
can be done using the setup program. ~ou should always run setup before
using the software.

If wou are not using the default database path. wou will need to reset the
database path using the setup program.

IF 0 ARE LIFGRADING FRORM A PREWIOUS MicroSoft Access WERSIOM, wou kMIUST
upgrade vour database file ObMITables. mdb. ou SHOULD backup wour database
before perdorming the database upgrade. Click on the main menu item in

OrISetup . exe "Files|Perdorm Database Upgrade" If wouw are not sure if the

Access database upgrade has been prefarmed, the system will let you know

when wou th to do the upgrade.

Thanks for choosing ORI for wour software needs.

oK I

Next Click Cancel, an email will not be sent to OMI.

confrm ]

P Would wou like to send an e-mail ko GMI confirming
\f) that the installation has been completed?

Cancel |

Once Installation is complete there will be 5 Icons located on your desktop.

Pt

Aanaul kup

1.02 OMISETUP Program

Locate the OMISETUP Program Icon . Double click on the Icon.

Next, a screen will appear Click No.



x

Please consider wour answer carefully]
- ‘ou cannok change this option later,
' Do ol wank ko remove dashes Fram Clisnk IDs?

Next, enter the password “omisetup” (without the quotes-all lower case letters, all one
word) DO NOT CHANGE THIS PASSWORD. Click OK.

OMI Spirometry Yersion 5.05 1= =]
Files Screenl Screen2  Screen 3

Last Changed: 7/1/2009 9:25:55 AM Version 65.06.2 02/M8/2008

Please Enter System
Password

||—
OK I Cancel

| Help | Dashes are NOT removed fram [Ds

If shared database, you should exit any programs using the OMI database files
Data Link = C:AProgram Files\OMINS pirometry 2003%0MISource. udl 3
Database = C:Program Files\OMI\DatabaselOMITables.mdb © Occupational Marketing, Inc 2003

Next, Click Close

Click Close to Continue

frou hawe installede MicroSoft Access version ofthe OMl software. The
databas=se files are stared in "COMITables.mdb" and you can read them us=sing
MicroSoft Access. Ifvou are sharing vour Access

mdhb file (OMITables. mdb) with audiometry, yvou MUST set audiometry

to use the sarme mdb database file (default will do this).

Ifvou are upgrading from the OMI Faradox version of the software, you

wrill need to import the Faradox data into the Access database files. This
can be done using the setup program. You should always run setup before
using the software.

Ifvou are not using the default database path, you will need to reset the
databas=e path using the =etup program.

IF ¥ O ARE UPGRADING FROM A PREVICUS MicroSoft Access YERSION, yvou MUST
updrade yvour database file OMITables.mdb. You SHOULD backup vour database
bhefore performing the database upgrade. Click on the main menu iterm in
OmlISetup.exe "Files|Ferform Database Uparade” Ifyou are not sure ifthe

Access database upgrade has been preformed, the system will let yvou know

when yvou try to do the upograde.

Thanks for choosing OM| for your software needs.

*If you receive a POP screen asking to update access now, click yes. This will allow
your database to be upgraded.

Next, Click on Proceed to Screen 1



OMI Spirometry ¥ersion 5.

Files Screem 1 Screen 2 | Screen 3

Last Chaﬁged: 71112009 9:25:55 AM

Version 5.05.2 02MBI2008

You have selected the Setup Option used to configure the software.

Since changing the configuration may change the data files, it is
recommended that you set the configuration only once.

Use the on-line help (F1) to obtain more details on any setup menu item. You Jump to Screen
may also Cancel or exit the setup program, losing all changes, at anytime. T |

The setup or configuration options are saved in the file "omisetup.cfg” Do

to rmake a backup of this file.

Screen 2

not delete this file or your configuration options will be lost, ¥ou may want 4|

Screen 3

Several different screens will be used to configure the software. Although you
may exit at anytirme, proceed to the last window with the Save option before
you exit or the information you entered will be lost.

Use Jurnp to Screen if you know which screen you want to edit. Otherwise

use Proceed to Screen 1.

Proceed to Screen 1

Database current

m Dashes are NOT remowved from IDs

If shared database, you should exit any programs using the OMI database files

Data Link File = C:\Program Files\OMI\Spirometry 2003%\0MI15 ource_ udl

Database = C:\Program Files\OMI\Database\OMITables.mdb

© Occupational Marketing, Inc 2003

Setup Screen 1: Click on Proceed to Next Screen

Hit F1 Key for Help

Registration Number: [12345

Register To: [John 0. Public

Address: [1095 willowdale Foad
Anpwkere, Tevas 345865

Location: IMedical Department

Spirometer Make: ISensorMedics

Spirometer Model: |822

Spirometer Serial Number: |234838?B

Computer ID: [3458058

Change System Password |

Proceed to Next Screen |

[T Allow maintenance mode with system password

Cancel |

Your Site Name Should be in the Header Box.

Setup Screen 2. Please update and change the settings on this screen, which have been
standardized for this study. Click on the next Screen.

10



OMI'Spirometry Configuration Setup Screen 2

MESA Interpretation Algorithm
_ 7 Help|

0OMNSpirometry 20030MISouUrce. ud|| -
Edit Link |

—~Report Options

I~ Detailed Session Report
Hizpanic Community Health Study ¥ Overview of Session Report

MiamiChizagoySamBiege,NawirorkCity I~ VolumelTime and Flow/Volume Graphs

I~ Large Flow/Volume Graphs

I~ Large VolumelTime Graphs

¥ Overlap Curves on Graphs

I Include Baseline Comparison

I~ Black and White Printer Only

I~ Disable Box (yellow) on values below LLN

Create Link File Create Database

“NextSoreen | Main screen [N Gance |
| |

Screen 3: Please make any changes to match the following settings (also standardized for
this study): The report header should contain the name of your instution. Click on Exit
and Save All Screen Information.

OMMI Spiromebtry Configuration Setup Screen 3 >
Best Test:IATS Criteria {Largest Walue) vI
Date Format: [mmrddinny v|

Height Units: |inches -I
Weight Units: |ibs vl

I~ Force Confirmation of Ht and Wt

CRRECERRQ

Return to Selected Screen
|

QF Codes
CAProgram FileswoMhSpirometry 20030 -

—Criteria for Excluding curve from Best Test—

Screen 1 I Main Screen I

SRR T TR

= Time to PEF Add/Edit Operators | |
I~ PEF Acceptability (Low PEF)

I Less than 6-seconds Cancel I Print Configuration I
I~ Mo Plateau

= léargehExtrapolated Volume Exit and Save All Screen Information |
N Coug Hit F1 key for Help

11



1.03. Initial Equipment Setup

1. Set up the equipment and connect cables on a solid desk or table.

*The Spirometer unit should be at shoulder level, the participants mouth
higher than the spirometer snout, and that the back of the unit should have
open free space behind it so that the pin has room to "pull out™ during an
exhalation maneuver.

2. Connect the power cords to a grounded electrical socket.
3. Turn on the spirometer.

4. Power up the laptop computer.

5. Attach the large end of the hose to the Spirometer.

1.04 Daily Leak and Calibration Checks

Accurate recording of lung volumes and flows is only possible if the instruments are
measuring these correctly. To ensure that measurements are being made accurately, each
day, before testing the first participant, perform a leak and calibration check. This will
require use of a calibrated 3 liter syringe—one that is laboratory-certified as measuring
exactly 3 liters of air.

12



1. Double click “OMIWSP.exe” windows icon.

2. Enter your Tech ID under “operator initials”
Enter Dperator Information 5[
Operator In%als: || OK
7 Help
Complete Information Above Cancel
Before Proceeding .
Exit
3. Select “Perform Cal/Leak Check” button on the main screen or in the
“Calibration” menu.
4, Check that the “Current Volume” in the spirometer bell is zero.
| Sy ringe Calibration/Leak Check Roukine
Spirometer should be at zero volum
Artach Full Syringe to Spirometer Hose
Click OK or Press Space Bar when Ready to S
cailzel I Help I urrent Volume
0 ml
Temperature: 23
ICaI 1> ICaIihlation D ate-Time IHoseI Initial ¥ol IFinaI Yol IS_vlinge VDIIComputel Volll:halt Yol ICompulel Timd
ﬂ 2 02/05/2003 2:26:40 P 2000 29386 2000
I =]

Comments

10. Fill the calibrating syringe by pulling out the plunger and connect it securely to the
spirometer hose.

11. Click on “OK”, using a smooth motion, inject the full 3-liters from the syringe into
the spirometer, and leave in place for 60 seconds. The Leak check will be performed in
the 60 second window. (NOTE: When injecting air from the syringe, do not “slam” the
syringe at the end of the injection by pushing the air out too vigorously as this may cause
erroneous calibrations.)

13



FIOy - % OILIME 1ime: I

or— WOILUME- | IMe LISpIaYy
Cancel |

=y

Flowwe (Lis) (ATPS) il
& @ o 3 .u;
T T T T 1 1

th
|
L)
T

1 2 3 4 s & 7 8
Wolume(L) (A TPS)

=
|

Current Volume: 0 ml

wolume (L) (ATPS)

[0}
|

12. The computer determines the volume injected. You then verify the calibrating
syringe’s volume and the computer compares this volume with the volume measured by
the spirometer. The computer displays the difference between the syringe and
spirometer-determined volume in both absolute volume and as a % Error.

The measured volume and the actual volume should be within 15 mL of the other. For
leaks, there should be no more than a 10 mL change over one minute while the syringe is
attached to the spirometer. Click on save.

Syringe Calibration Check Routine

3031
E- Save Chart Vol

Current Volume
0 ml

ol IS_vlinge VDIICumputel VDIIChaIt Vol Il:nmpuler Timd
986 3000

. ol

Comments

13. Detach the calibration syringe and store it near the spirometer.

14



14. View Calibrations: The “View Calibrations” menu item allows you to view all
previous calibration results. If the calibration exceeds tolerance (e.g., 15 mL) repeat the
procedure. If it still is out of tolerance, contact the manufacturer.

2.01. HOW TO TEST PARTICIPANTS

Spirometry Exclusion Criteria:

Check to make sure that the participant does not meet any of the Spirometry Exclusion
Criteria (see Appendix). Because of the marked effort needed for the maneuvers,
spirometry should not be performed on subjects who:
e Has had a heart attack, stroke, or eye surgery within the prior 3 months
e Has marked symptoms of shortness of breath, chest pain, or coughing, which is
reported to be worse than baseline or in the opinion of the tester, will interfere
with maximal test performance.

Also, inquire whether the participant had trouble with spirometry in the past. If the
participant reported passing out or other serious problems, consult with the clinic
coordinator, PI, or physician associated with the study on whether to proceed or not.

Record Information on Recent llinesses, Tobacco Use and Bronchodilator Use

Participants will have been instructed to refrain from use of tobacco for 2 hours before
testing, or use of short acting bronchodilators for 4 hours before testing, and attempts will
be made to test at least 2 weeks after a respiratory illness ended. Nonetheless, some
participants will present for spirometry and not have heeded these instructions. Record
any of these exposures on the Spirometry data transmittal sheet. Participants who smoke
occasionally for leisure/socially ( a couple times a year/once a month) cigars, cigarettes,
and/or pipe will be considered non-smokers when entering their client information but the
type and frequency should be entered in the comment section.

Performing the Maneuver: Instruction and Coaching

The accuracy of spirometry depends on your skills, your ability to explain and
demonstrate the appropriate maneuver, and your ability to motivate the participant to
provide his strongest efforts. Good data also requires that you carefully observed the
participant’s efforts to determine adequacy of the maneuver. Consequently, it is crucial
that the examination protocol be observed consistently.

The goal will be to obtain a minimum of 3 curves that meet ATS acceptability criteria
and are reproducible (FVC within 150 mL of maximal). To get 3 acceptable curves, you
will have the participant perform a minimum of 5 maneuvers. If 3 are not acceptable, you
may attempt a maximum of 8§ maneuvers. However, trying to get more than 8§ maneuvers
often results in fatigue without further improvement in the data.

15



Position the Participant-

All maneuvers will be done with the participants sitting comfortably, upright, with feet
flat on the ground. (Instruct the participants to sit up straight, to keep both feet flat on the
floor during the maneuvers.) Legs should not be crossed. Ask the participant to loosen
any tight clothing, such as a tie, vest, or belt, which might restrict maximal breathing
efforts.

Have objects in the mouth removed: Dentures, if they are loose, should be removed and
placed in a clean denture cup, since they prevent a tight seal from being formed around
the mouthpiece. If dentures are not loose, leave them in place. Also, instruct the
participant to remove any gum or hard candy in his mouth to make sure it does not get in
the way of the breath out and does not cause choking.

Explaining and Demonstrating the Procedure

Explain the procedure, demonstrating how you yourself would take a maximal breath in
and blast out. Explain that no resistance to breathing should be felt (it will feel like
blowing into a balloon). Note the importance of taking the biggest breath possible in and
the need to continue to blow out; often it feels as though the lungs have emptied in a few
seconds, but it is still important to keep exhaling until told to stop or unable to continue to
blow out because of discomfort or lightheadedness.

Demonstrate a deep inspiration; exaggerate body language, eyes wide, and shoulders
back. Demonstrate proper placement of the mouthpiece stick out your tongue and place
the mouthpiece on top of it. Blast out.

Have the participants practice blowing out into a mouthpiece before attaching it the hose
so they understand the maneuver and also feel comfortable using the mouthpiece.
Practice placing the mouthpiece in the mouth. The participant should stick his tongue out
and place lips all around the outside of the tube. The lips should surround the
mouthpiece, with no leak, and with the tongue flat on the bottom of the mouth.

Also note that you will be using the “open circuit” technique—ie. to minimize any
chance of transmitting infection between participants, participants will not breath in from
the spirometer but will breath in room air, and then insert the mouthpiece (while at
maximal breath hold), and then blast the air out into the hose and spirometer.

Key Instructions:
"1 Take a deep breath in until you cannot get any more in. Fill your lungs all the
way until you can’t get any more air in.
"1 Put your lips around the mouthpiece-Then, without hesitating—quickly-
1 Blow fast and hard the same breath for at least 6 seconds-BLAST it out!!!

16



1 Keep blowing, blowing.... (Until you observe a maneuver that is at least 6
seconds long and has reached a plateau.) If a plateau has not been reached
within 12 seconds you may terminate the maneuver.

Sample instructions:

“Take a great big breath of air as far as you can inhale.”

“Fill your lungs”

“Put the mouthpiece into your mouth and seal your lips tightly around it.”

“Blast your air into the tube as hard and fast as you can.” (The exhalation should be
made with the lips tight around the mouthpiece with maximal force and speed.)

“Keep on blowing out the same breath of air, until I tell you to stop.” (At this point, you
should be coaching loudly, instructing them to blow for at least 6 seconds)

“Keep blowing, Blow push harder”.

“Tighten your stomach muscles”

Note—asking the participant to tighten his stomach muscles may increase his ability to
force air out.

Interact and Watch Closely

Your active participation may also be helpful: Place your hand on the participant
shoulder to encourage them to sit straight so that they do not lean forward. Watch the
patient’s performance closely for poor maneuvers—e.g., evidence of coughing, hesitation
at the beginning of the breath, leakage of air around the nose or mouthpiece, abrupt
termination of the blow, closure of the glottis, weak effort. If the effort appears
unacceptable, identify the reason and instruct the patient how to perform the test better.
Also, watch for any adverse reactions—if a participant looks sweating, uncomfortable or
faint, remove the mouthpiece immediately and follow the instructions below (terminating
the test).

Reminders:
Remind participants not to take in a second breath, if they need to take a second breath to
remove the mouthpiece. Breathing out-but not in---also minimizes any chance that the

spirometer becomes contaminated with infectious agents.

If a participant needs to cough, to cough with the mouthpiece in and remove it once they
need to take a second breath.

17



2.02 Terminating a Test and Participant Safety Responses

Watch the patient’s performance closely for poor maneuvers. If the effort appears
unacceptable, identify the reason and instruct the patient how to perform the test
better.

If after 8 attempts you are unsuccessful, terminate testing.

In rare cases, a participant may hyperventilate and feel dizzy during the examination.
A participant who feels faint should be guided onto the chair with head down towards
knees and encouraged to breathe slowly and deeply until recovered. A nurse or
physician should be summoned whenever a participant fails to recover normal
breathing, faints or reports feeling ill.

Sometimes, individuals with reactive airways will experience bronchospasm as a
result of testing. If a progressive decline in FEV| is observed with progressively
subsequent maneuvers, testing should be stopped. If a participant has an inhaled
bronchodilator, he can use that then to relieve any discomfort.

2.03. How to Interact with the Spirometer

To begin a testing session, follow the steps below:

Select Perform/Review Tests and then Select/Add Patient

ts  Caliby Print rt CopyFile Stup Ao Functions  Help

Parfor Operator :103 Digital System
F 7 i
iPerform CalllLeak Check] ri

“Version 5.05 22172009

Room Temperature: 24 Limit: 3

No Linearity Check this Quarter The main menu is located atthe op Of the rorm.
A status bar, including a hints box, is located at the
bottom
Mote: & new session is not needed to add a different Click on & rmain meny item to see subrmenus and
JESEREN | SRR I XEE) L5 K S MLl = K R S Ex L= R KL hints. Clickthe Help Button for help. Each screen
Registration Number-002070070209 also has a help buttan which will provide help far
Registered To:CRPMC that particular screen
Address:
Center for Clinical Investigation
2103 Cornell Road. Room 6108
Cleveland, OH 44106-7291
Location:Center for Clinical Investigation Itis very important that you backup (archives wour
database files using CopyFiles | Backup Databases

Motice that when first started many options
are graved since client information has not
been entered.

Data Link File — C\Program FilesiOMNSpirometry 200310MISource.udi
CaProgram Filesi1OMNIDatabaselOMITables. mdb @ Occupational Marketing, Inc. 2003

% Employees:0 rom Menu Abowe using Mouse or Last Calibrated:01/01f1999 12:00:00 AM =

2. Select New client

Select to Search on ID or Name in box to right: |||} j
Enter Client’s ID or Last N[?me to search:| View Databases |
ISeIected Client Use Selected Match | "New Client Cancel |
| You may click on a cliengs to select a client. __ Help |
Client database A ] ]
1D |Last Name |MI|First Name |Gender|Rﬁc:e|Last Test |0peratur N Tests

=
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3. Enter the Participant information:

OMI Spiromekry Client Screen x|

Fill-out or Correct Information for Current Client

1D || [% Right Click on Company, Location, or Department box for new entry

Last Nﬂme:' Date of Birth: |_.-'_,-' mmfddfyyny

First Nﬂme:' Gender: -~ Age:
Middle Initial: [ Race: [ =]

Enter Company information before Location Height: |— inches
Cumpany:|Not Lizted Weight: I—Ibs

Enter Location information before Department . R
Location:|roat Listed Smoking Stﬂtus'l jv

Department: [Mot Listed Badge Number: I

Occupation: | Shift: I Hire Date: | » .
Reviewed Ely:' Last Test Date:
Baseline Values MNMumber Prewvious Tests: 0
Baseline values established with first - . I—
test. Can be changed below. Last Session Number: [0

Mon-Frinted Comments

Baseline Date: A4

Baseline FY(C: I mil
Baseline FEW1: I ml

I Use other than first test for baseline
1

0K I Cancel I Search Client Database I Help I

Please fill in the following, then click OK:
e D= Participant ID ( with Site code and ID number) = SD1245
Last Name = First two letters in the acrostic
First Name = Last two letters in the acrostic
Date Of Birth
Gender= Male
Race= C= Caucasian
B= Black
A=Asian
H=Hispanic
O, D, & E=Other(automatically defaults as Caucasian)
e Badge Number= Tech ID
e Height (inches) and Weight (Ibs)

4. Select Perform FVC test.

Parform Calflleak Check Operator :103 Swstemn not determined

Bariformaaie Tost

=
ECETE ~
Lot ol Dato DD5/2009

Last Linearity Check 010151933
Last Leak Test DSMS/2Z009
Last Cliert Date 02052009
wWersion S.05 2Z2r21/2009 Default Syringe “olume =000
Room Temperature: 24 Limit: 3 Default Tempersture 24
D=fault Tempersture Limit 3
Spirometer Tero O
Factory Calibrations

No Linearity Check this Quarter The main menu is located at the top of the Tarm

A status bar, including a hints box, is located at the
bottorm
Note: A new session is not needed to add a different Click 6N @ Main menu item to see submenus and
=t (e o LR hensh) ooty (i (GG connmrorer T (e (e hints. Click the Help Button for help. Each screen
Registration Mumber-0020700702089 also has a help button which will provide help for
Registered To:CRPMC that particular screemn.
Address:
Center for Clinical e stigation
2103 Cornell Road. Room G108
Cleveland, OH 44106-T291
Location:Center for Clinical Investigation

rotice that when first started many options
are grayed since client infarmation has not
been entered

Itis very impartant that vou backup (archivel your
database files using CopyFiles | Backup Databases

Data Link File — C:WProgram Files\OMISpirometny 200310MISource_udl

C:WProgra es\OMIDatabaseOMITables.mdb © Occupational Marketing, Inc. 2003
# Fromlawees: 1

SelmrE Trarn Erorn Mam s S s =ime BMoss a8l T ke | A<k CAliRrabam: AR (NS (200G 2 50 15 P




5. The Participant ID, should be visible in the Client ID box. Please verify the
information located on the screen is correct.

Flease werify and complete information below then click appropriate button below

Return to Main Screen I " Proceed with Testing Change Operator I Help I

‘é Pre or Post Tes |
adOnly ltems
_ v = Pre-Test
Client ID: [13355  Post-Test Hose ID:[
H r Bronchodilator
(=3 (R IWE O perator Initials: I'] o=
Last Session Number: I
Session Number: ISD— Barometric Pressure:l?au muamHg
Spirometer Taeamperature: 24 C
PFTSum The information below is provided Tor review purposes and cannot be edited with this screen
[ [Ssession [Test Date [ [rnre [Metric| Manual Entry|Smoker|Company
PI 1235 50 03/05/2009 3:21:27 Pt (=15 135 Fals= Falz= Mot Listed
=i 1

6. Wash your hands. You also may want to use medical gloves during the procedure,
especially if the participant has any open sores around his mouth.

7. Attach a clean breathing hose and mouth piece.

8. Explain the purpose of the examination and the need for extra effort from the
participant to get maximal results. Say “I want to measure how much and fast you can
breathe out.” Follow the instructions above “Participant Interactions.”

9. Demonstrate a deep inspiration as described above (i.e., exaggerate body language,
eyes wide, shoulders back). Demonstrate proper placement of the mouthpiece stick out
your tongue and place the mouthpiece on top of it. Blast out.

10. Place nose-clip on their nose. It may be removed between trials. If the nose-clip falls
off or is uncomfortable, the participant may hold his nose during FVC maneuver.

11. Have the participant do a trial exhalation. As described above, the following
instructions may be helpful:

“Take a great big breath of air as far as you can inhale.”

“Put the mouthpiece into your mouth and seal your lips tightly around it.”

“Blast your air into the tube as hard and fast as you can.” (The exhalation should be
made with the lips tight around the mouthpiece with maximal force and speed.)
“Keep on blowing out the same breath of air, until I tell you to stop.”

12. Review the procedure and correct any problems from the trial.

13. Select “Proceed with Testing”.
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14. Complete the following questions on the computer screen(if it is an option available
in your program) and on the Spirometry Teleform form that will be sent to the RC. See
Appendix.

Flease complete the following questions for current client

Ched%apprclpriate boxes to indicates a yves response

—Pre-Test Questions

Smoked within last hour before testing?
Recently used a bronchodilator?

Currently has respiratory symptoms 7

Recent respiratory infection. but not currently?
Recent heawvy meal?

Excessive caffeine use?

a0009n0

Cancel I Ok I Help

15. “Volume-Time and Flow-Volume Graph” screen appears. A window prompts “Start
Test?” When ready, click “OK.”

The message “Wait, Checking Spirometer” appears in red on the screen. AFTER THE
MESSAGE DISAPPEARS, instruct the participant to take a deep breath, place the
mouthpiece in his/her mouth, and BLAST the air out! Watch participant.

Clkrrent Client: 427984996 Last Tested:05/13/2005 2

8— Yolumne-Time Display =
Terminate Maneuver

6-Seconds of Exhalation
T

Flanw-Walume

o mEe

Flow (Llz) (ATPS)

al

%)

o
I
o

o1 2 3 4 5 & 7 &
wolume(L1 (ATPS)

valume (L) (ATPS)
I

w
I

| | | | | | | | | |
o 2 4 B 8 10 12 14 16 18 20

Time (=am
FYC Opentircuit ko Start Sampling Waveform [Extrapolated Yolume OK Relay ON

16. Continue to coach the participant to exhale until the “Plateau Achieved” message is
displayed and the bar on the left side turns green (terminate maneuver once 12 seconds
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have been reached or if participants feels dizzy/light headed). Help the participant to
move the mouthpiece away from their face (to reduce the risk of cross-contamination).

L@— wolume-Time Display 14 = Flomae - alume Time: I—l,r
End of Test 1z b
6-Seconds of Exhalation
7 10
&
s -
T
@5 |
61— =
=
al g4
2 |k
s
]
a 1 2 ,E 4 E 5 7 S
& alumell) (ATPE)
&
=
Zal
=
=
£
=
£
3 Calculate Curve
Cancel
2 —
o
-
1=
o 1 | | | 1 1 |
a H 4 & ) 10 1z 14
Tirme [sec)
[Fuc |opendireuit |k Stark |5ampling oFF [Terminate Button Clicked |Retay oFF %

Indicate sitting and your impression of the participant’s effort.
17. Press “Calculate Curve”.

18. Click on Do another trial. Repeat the above steps until a total of 5 acceptable curves
were performed and 3 good curves are collected (and not more than 8).

19. Click on Done/Print tests once 3 good curves have been collected.

# | FVC | ml |%Vary| FEV1 | ml |%Vary| FEF | mlf'sl%VarY LZ3456| - 't SN S BRI Bl 2leky
:I Mo Plateau
[ 318 | 258 | &3t [T . Best from last

o

Largest Value Repeatable Value

Best Curve Session:50
e oA 5 3 4 & & 7 &
“olume (L) (BTPZ)
5 |—
— 2
[}
&
=
B
=
=
Sal—
2
2 —
Curve 1 Wext=0.04 { 1.1%) Done/Print Test | Help |
U NO Acceptable Curves -
Done |
o , \ 1 \ \ 1 \ \ 1 \ \ . \ I | i
a 1 2 3 4 o= B rl £ =] 10 11 12 17 18 19 20
Time (zec)
[
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A result screen is then displayed, including Trial Number, FVC, FEV1, and PEF (peak
flow). After the second and successive trials, differences from the largest observed values
and the item acceptability code are displayed. All of the flow-volume and volume-time
curves are also displayed superimposed. The last maneuver is highlighted in dark blue
and the best curve is lime green. All of the remaining curves are black. Any deleted or
unacceptable curves are red. The quality assessment information should be used to judge
whether a curve should be accepted or rejected. Click on the quality code box for a
description of the acceptability codes. A reproducibility message is displayed.

Cu Renl Client: 9B767B66 Last Tested: O

1 L2za5e]
1|525 na%lazﬁ an 12%' 203 1152 125%||I|]IE
2|522 65 12%'325 az 13%' 804 1141 124%|m
3| 528 37 (o7%|aze 17 0s%| ese 501 | 6.5% ([N 10
@[ s8] o eesT|@En o eesT |NEHE 0 BEST ([N

ho Flateau

~
&r Largest Value Reproducible Value Best+Reproducible z |-
Best Curve Session:50 NA:4

= a B
Wolume (L) (BTPS)

f
f Curve 4 Vext=0.11 (2.0%) Done/Print Test | Help |

Done

% 1 2 =] El s G 7 E] E] 10 11 12 13 k] 15 16 17 18 19 20

2.04 Assessing the Adeguacy of the Testing Maneuvers

Reliable data requires the collection of a minimum of 2 acceptable forced maneuvers
(although we will attempt 3) that meet ATS criteria for test acceptability. In general,
curves should show be smooth (no coughs, abrupt stoppage of flow), show rapid rise in
flow rates, and reach a nice plateau of volume after about 6 seconds. See Appendix for
examples. The following criteria are used to test the adequacy of the tests:

o Start of Test Criteria- This refers to the lack of excessive hesitation at the
beginning of the blast out and no coughing occurring early in the blast.. Note that
this hesitation causes the spirometer to extrapolate a volume that is based on the
point when flow meets a maximal rate. “Back extrapolated volumes [BEV]” of
greater than 5% of the FVC or .15L are considered excessive and invalidate that
curve.

e [End of Test Criteria- This refers to the curve having the following characteristics
indicative that a maximal volume was inspired at the start of the test and this
volume was completely exhaled.

0 The duration of the exhalation is at least 6 seconds AND

0 The volume-time curve shows an obvious plateau (i.e., no change in
volume (<30mL) for the last one second of the exhalation OR

0 The subject cannot continue further exhalation because of discomfort or
lightheadedness

e No evidence of: a valsalva maneuver (when the glottis closes and flow stops)
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e No leak (slow decline in volume)

e No obstruction of the mouthpiece
Note that some participants, especially those with underlying obstructive
airways, may not be able to completely exhale their vital capacity in 6
seconds. In general, even in those with severe airway obstruction, duration of
12 seconds should provide a reasonable estimate of their vital capacity. Thus,
it is generally not advisable to push participants to exhale beyond 12
seconds.

If all maneuvers were inadequate the program will not save any attempted
unacceptable curves. A curve must at least have either a good start or a good end to
be considered and to be automatically saved by the program. Re-testing will be left
up to the discretion of each individual site.

2.05 Reproducibility

Ideally, all curves should have a FEV; and FVC within 200 mL of the maximal FEV, and
FVC. Failure to get this means inconsistent performance, which could mean suboptimal
effort. However, poor reproducibility also may occur in individuals with lung and other
health problems. Therefore, lack of reproducibility should be a trigger for you to consider
how efforts can be better performed. However, if technique appears adequate, failure to
achieve reproducibility may be a marker of other issues.

Common Problems

As shown in the appendix, there are a number of ways a test may produce inadequate
results. By carefully examining each flow-volume and volume-time curve, problems with
start and end of test can be identified and often can be corrected.

2.06 Interpreting Values.

FEV and FVC values of 80 to 120% of the predicted values and FEV/FVC ratios of >
75% are generally considered normal up to the age 90.

FEV, <30% P

FVC < 30%P

2.07 Urgent Referrals

Most individuals with low levels of lung function have had these values for a long time,
and this information does not require immediate action. The sites will be notified about
urgent referrals by the Reading Center. The sites will indicate on the teleform whether an
urgent alert has been noted once the Reading Center has reviewed all maneuvers.
Participants and/or their primary physicians should be informed with 10 days of receipt
of urgent referrals.
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3.01Cleaning and Infection Control

Good procedures for cleaning and test performance reduce the chances that infections
would be transmitted from participant to participant or between participant and
technicians. There is a potential for infectious spread of viruses, bacteria, and
tuberculosis through contact with aerosolized droplets. There could be a chance of
transmitting blood-borne diseases (e.g., hepatitis, HIV) exist if there are open sores on the
gums or bleeding in the mouth. The following approaches are used to prevent infection
and cross-contamination:

e Use the “open-circuit” technique—whereby participants breath from room air, not
the spirometer, which is only used for exhaling into —i.e., Participants do not
inhale from the spirometer.

e Keep the participant’s mouth higher than the spirometer snout during the
maneuvers.

e Use of disposable mouthpieces, noseclips and bacterial filters for each participant

e Use of newly cleaned reusable hoses for each participant, with sterilization of the
hoses before each use

e Technicians should wash hands well before and after testing each participant.
Additionally, gloves should be worn if there is any open sores or gum bleeding, or
at the discretion of the technician.

¢ Daily disinfecting of the snout with either a Cavi/Sani wipe.

3.02. How to Clean the Spirometer
Unplug the power cord. Wipe the snout plate with a germicidal disposable cloth
(for example Sani/Cavi wipes). Do not use alcohol, acetone, other volatile agents
or abrasive cleaners on the rolling seal. Seal will be inspected and cleaned at the
same time.

3.03. How to Clean the Hoses

The hoses and accessories will be cleaned and disinfected after each use or daily??
Tubing will be cleaned and disinfected daily using a solution of 1 part bleach and 9 part
water according to the following protocol. Hoses will be soaked for 10 minutes in the
bleach solution. Rinse hoses in water after use in this solution. Hang hoses up to dry
using clothes pegs.
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4.01 Data exporting

1. To transmit the database you will need to open OMIWSP. Click on Copy/File

Ferform/ReviewTests Calbration Prink Report  CopyFile  Setup  Aux Functions  Help

N (=14

Systemn not determined

Last Cal Date 08/05/2009
Last Linearity Check 0101999
Last Leak Test 05052009
Last Client Date 05062009
Version 5.05 22112009 Default Syringe Volume 3.000
Room Temperature: 24 Limi Detault Temperature 24
Default Temperature Limit 3
Spirometer Fero 0
Factory Calibrations

No Syringe Check Today The main menu is located at the top of the foarm.
No Leak Check Today A status bar, including a hints box, is located atthe
Mo Linearity Check this Quarter battom
Note: A new session is not needed to add a different Click 0n & Fain meny iter to see subrmenus and
test (SVC or MW\ or to add curves to the current hints. Click the Help Button for help. Each screen
Registration Number:002070070209 also has a help button which will provide help for
Registered To:CPMC that particular screen.
Address:
Cenmter for Clinical Irvve stigation
2103 Cornell Road, Room 6108
Cleveland, OH 44106-7291
Location:Center for Clinical Inwvestigation Itis very important that vou backup (archive) vour
database files using CopyFiles | Backup Databases

Motice that when first started many options
are grayed since client informmation has not
been enterad

Data Link File = C:\Program Files\OMI'Spirometry 2003W0MISource.udl
C:\Program Files\OMI'DatabaselOMITables.mdb = 0cc up ational Marketin

# Employeess 0 Last Calibrated:08/0S/2009 2:59:13 PM

A

2. Choose Back up databases

3. Select Archive Database Files, then click Ok

Select File Copy option below. Click OK when Done

le Copy Option O K I Cancel I Help I
Archive Database Files:

Create ATS Text File (EMP100_ATS)
Create PFTWVALS.TXT - Best Walues I~ Include Name in output
Create PEFTW3ELS. TXT - All Curves _ _
Create ERS/ATS Text File - Best Cunrves Screen will close when copy is completed
Create ERS TS Text File - All Curves
Create ETS/ATS Text File - Best + All Curves
Create SYSTOC Text File

10000008 T

C:\Program Files\OMESpirometry 2003
Default copy to C:\Program Files\OMI'Spirometry 2003

I I 2

4. Change the File Name to Site initials PFT date of export
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OMI Spironetry Main Program - Yersion 5.05 2721 /2009 | |

Select File Copy option below. Click OK when Done

—File Copy Option % oK I Cancel I Help I

« Archive Database Files

= Create ATS Text File (EMP100_ATS)

c PRGNl scicctoutput i~ 2 x|
i Create ER! Save in IE} S pirometry 2003 LI - = Ef-

= Create ER!

" Create ETS

= Create SY!

File name: I:II‘--1IEI ackup.zip| ;I Save I
Sawve az ype: IZip Files LI Cancel I

]

T E

C:\Program File
Default copy to

Example: SDPFT 08062009 then click save. Save the File to your desktop. And follow
the same 7.0 FTP instructions that are located in the Sleep Manual.

Sawe i I (=3 Spirometry 2003 LI - |‘=‘_"‘F -r

B

File name: e R E LI Save I
;I Cancel I
o

Save as type: IZip Files

4.02 Calibration log Print Out
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1. Click on your OMIWSP icon.
2. Click on Print Report.

3. Choose Print Calibration Log.

4. Select the start date to be the Monday of the week and the end date to be the
Friday of that same week

OMI Spirometry Main Program - ¥Yersion 505 2/21 /2009 7] =]
Cancel I i Print Report{s) ¥ Include 1D
Setmup Printer r Select Client I

After selecting options, Click on abowve button to begin printing

Print Calibration Report ez Weln Femes

Starting Ending
| 87 72000 =] [ 8 72000 =]
Click HERE=>>> APFPLY SELECTIONS I

Print All Dates I

= Limitto Spirometer ID— I~ Include Interpretation on OV Report

I Black and White Printing Only
I Print Reports to Screen Only Help I
Cal The following is a list of test results that will be printed. Records

YOU MUST APPLY CLICK APPLY SELECTIONS BEEFORE PRINTING

Click 2pply Selection to Continue | 2

5. Click Apply Selection.
6. Select print all dates. Then Select Print reports.

7. This report will be faxed along with the Spirometry Log.

403 FTP
1. Rationale for Secure FTP

As with all methods of electronic transfer, security continues to be a concern to be
addressed. Uploading of data to the Sleep Reading Center will be done via Secure
(SSH) File Transfer Protocol (SFPT), which provides additional security for research data
during transmittal. Sites uploading data will need FTP client software installed on the
designated computer and may need to configure their firewall to allow outgoing traffic
for SFTP on port 22. The site institution’s IT personnel should be able to assist in this
configuration if needed. In order to ensure data security all data that is sent to the Sleep
Reading Center must be placed in a zip file that has been encrypted.
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2. Requirements: FTP Client Software and Registration for User Name and Password at
PRC Website

3.1 FTP Client Software

The FTP Client Software being used to transmit the PSG files will also be used to
transmit the Spirometry files. Detailed instructions on setting up the FTP and
encrypting the zip files can be located in Section 7 of the PSG MOP.

3.2 Registration for User Name and Password

Usernames and passwords provided by PSG Reading Center can also be used for
transmitting the Spirometry data. Once you have received your user name and
password (usually via e-mail) you can then proceed to set up ftp client software
and/or transfer spirometry data.

For any questions contact Susan Surovec (ssurovec@partners.org) at 216-702-6050.

4.04 Spirometry Inventory Form

The Spirometry Log form will be filled out at the end of each Participant session. Please
record the date, Participant ID, Tech ID, the number of maneuvers attempted, and the
date the file was sent. This form will be converted to pdf and sent to the Reading Center
via FTP on a weekly basis (Friday). If Spirometry was not performed, the form will be
sent via FTP with the words “None Collected” for the week. See Appendix A.

5.01 Training

A practical demonstration of skills including leak and calibration checks, cleaning, and
testing participants will be done at Training. Each technician at training will have to
demonstrate that a minimum of 3 adequate curves were obtained on 2 volunteers.
Additionally, centrally trained technicians will perform Spirometry on 8 additional
volunteers (a minimum of 3 curves each) to total 10 certification. The trainee does have
the option to perform Spirometry once again on the same volunteer to reach the goal of
10 certification. An ideal volunteer would be someone who doesn’t have any knowledge
of Spirometry. Centrally trained technicians need to minimally test one individual per
week until MrOS testing begins, a minimum of 4 participants need to be tested per
month.

Certification of new technicians after the initial central training sessions may be
performed by a centrally trained, certified PF technician. Ten volunteers should be
tested, with 3 acceptable curves obtained for each, and sent to the RC for review.
Maintenance of certification requires submission of four sets of acceptable curves (3
each) per month. Testing of the first five participants tested by a locally trained
technician should also observed by a previously certified (preferably centrally trained)
technician. Technicians who do not maintain study quality control grades may require re-
training.
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6.01 OTHER SAFETY PROCEDURES

"1 All equipment must be plugged into a grounded electrical outlet.

6.02 Daily Procedures Summary

] Calibrate Instruments Power-up workstation Perform Cal/Leak Check

1 Identify each participant
1. Select participant's ID number
2. Administer spirometry questionnaire
3. Verify name, age, and height.

"1 Administer Mr.Os Clinic Spirometry Teleform.

'] Perform Spirometry Test (FVL) Demonstrate FVC maneuver Attach clean tube &
mouthpiece Obtain 3 acceptable FVC maneuvers Review maneuver quality
Obtain another 2-5 FVC maneuvers

"1 Fill out the daily Spirometry log with the Participant information.

'] Clean Equipment- Clean breathing hoses Rinse and dry overnight

6.03 Weekly Procedures

Friday afternoon: FTP Spirometry Log and Calibration Log to BWH - If Spirometry
wasn’t performed for the week, sent the inventory sheet with “None Performed”.
Upload every week the spirometry data to PF Reading Center via FTP-site.

7.01 Supplies and Troubleshooting

Micro bacterial filter mouthpieces (one for each participant)

-Nose clips (to be disinfected in between participants)

-39 inch hoses (to be disinfected in between participants)

The supplies can be purchased directly from Occupational Marketing, Inc (OMI).

Occupational Marketing, Inc.
19424 Park Row, Suite 110
Houston, Texas 77084
281-492-8250

800-869-6783

Fax: 281-492-0036
http://www.occupational.com/

Micky Sullivan (MSullivan@occupational.com) is our main contact at OMI. He can help with all
troubleshooting issues.
Claudia Montero is our main contact at OMI for ordering supplies.
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Definitions and Symbols

ATPS is the condition of air inside the spirometer - Ambient Temperature and Pressure, and
Saturated with water vapor. The ambient temperature of the spirometer is usually lower than body
temperature; this has the effect of cooling and contracting the volume of air exhaled into the
spirometer.

ATS is short for American Thoracic Society, the scientific branch of the American Lung
Association - the Easter Seal folks. The ATS promotes accurate spirometers by recommending
spirometry standards.

BACK EXTRAPOLATION is the standard method used to determine "time zero" when measuring
the FEV1. The amount of slowly exhaled volume at the start of the maneuver excluded from the

FEV1 by this technique is called the back extrapolated volume (BEV or EV). The BEV should be
less than 5% of the vital capacity, otherwise the maneuver is considered to have started too slowly.

BTPS stands for Body Temperature (usually 37 degC) and Pressure, and Saturated with water
vapor (100% humidity), which is the condition of air inside the lungs before it is exhaled into a
spirometer. ATS standards require that volumes and flows be reported as if they were under these
conditions.

CALIBRATION SYRINGE is a large metal cylinder with a rubber sealed piston used to check the
volume accuracy of spirometers. The ATS recommends that it be 3.00 liters in size.

COPD stands for Chronic Obstructive Pulmonary Disease, a general term for lung disease caused
by cigarette smoking - a mixture of emphysema, bronchitis, and hyperreactive airways.

DIAPHRAGM is the large, dome-shaped muscle between the lungs and the abdomen. Its
strength is measured by the MIP test.

EV (see Back Extrapolation)
FET is short for Forced Exhalation Time. The FET should be at least ten seconds for the FVC

maneuver to be considered acceptable, otherwise the FVC may be underestimated. Unfortunately,
the FET cannot be seen on a flow-volume curve, and must be displayed separately.

FEV1 is the most important spirometry variable, short for Forced Expiratory Volume in one second.
It is convenient to think of it as the average flow rate during the first second of the FVC maneuver.
It is reduced with airflow obstruction.

FEV1/FVC RATIO is the most sensitive and specific index of airways obstruction measured by a
spirometer. It is normally above 70%.
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FLOW-VOLUME CURVE is the graph obtained from a forced exhalation maneuver plotted with
flow on the vertical axis and volume on the horizontal axis. When compared with the traditional
spirogram, it has the advantage of allowing easy recognition of unacceptable or poorly reproducible
maneuvers and disease patterns.

FVC is the Forced Vital Capacity, the volume of air exhaled during the maneuver named after it. The
participant takes as deep a breath as possible and then quickly exhales as much air as possible. The
FVC is reduced with restrictive disorders.

OBSTRUCTION is a decrease in maximal airflow rates caused by airway narrowing. The
FEV1/FVC ratio and the FEV1 are both decreased.

PEF stands for Peak Expiratory Flow, the highest flow measured during the FVC maneuver. Itisa
good index of effort used at the onset of the maneuver. It can be seen on a flow-volume curve but
not on a spirogram.

PF is short for Pulmonary Function (lung tests).

PRED is short for the predicted value of a PF parameter. It is determined from the regression
equation from a large population study of supposedly normal people.

RESTRICTION is a decrease in lung volumes. Scarring of lung tissue (fibrosis), heart failure,
pneumonia, and simple obesity are some of many causes. The FVC is reduced while the
FEV1/FVC ratio is normal or increased.

VOLUME-TIME TRACING is the graph produced by a water-sealed spirometer. It is traced by a
pen connected to the spirometer bell with volume on the vertical axis.
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Appendix A:

Spirometry Log Sheet
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M{ 7 Spirometry Log Sheet
Site 1D
O ,/gbp

Beginning Week Date \ \

Page of End Week Date \ \
Total #

Date Spirometry Participant | Participant | Maneuvers | Tech | Height | Weight gf"tteh"f
Performed: Study ID Acrostic Performed ID (inches) (Ibs) '
S U W \ \
S VU S \ \
I T W \ \
S U W \ \
S U W \ \
S VU S \ \
S VU S \ \
S VU S \ \

Please remember to send this inventory sheet every Friday once the last Spirometry session was performed and include it
when sending the data files FTP.

If you have questions contact: Michael Morrical 857-307-0332
mmorrical@partners.org Spirometry Log sheet Rev 2010 Dec 1



Appendix B:

Spirometry Curve
Examples



Air Flow N
(I/sec)
0]
8 -
6 -
4 -
2
| | | |
0 1 2 3 4 5
VOLUME (Liters)

The tracing shows both a delayed start and poor peak flow. Instruct the subject to start
blowing out faster and harder.

Air Flow 12 =
(I/sec)

10
8
6
4
2

| | | | |

0 1 2 3 4 5

VOLUME (Liters)

This is a good quality flow-volume tracing. The "knee" in the tracing is a normal variant. It

should be distinguished from a plateau, which indicates poor effort or upper airway
obstruction.
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Air Flow
(I/sec)

VOLUME (Liters)

This flow-volume tracing starts with a good flow, but there is a sudden reduction in
flow. This is most often caused by coughing, although temporary occlusion of the
mouthpiece by the tongue can also produce this type of trace.

Air Flow 1

(I/sec)
10

VOLUME (Liters)

This maneuver has a good start and good peak flow, but it is stopped too
soon, causing the drop in flow at the end. This type of trace is one of the most
common problems you will encounter. This is mostly due to the subject
quitting too early, although occlusion of the mouthpiece by the tongue can also
produce this type of trace. Instruct the subject to continue blowing out longer.

Courtesy of Study of Asthma and Sleep Cohort
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Air Flow
(I/sec)

VOLUME (Liters)

Flow-volume tracing in COPD or during asthma exacerbation. Note the low flow rates
throughout the maneuver.

Air Flow _
(1/ sec) 12

0 =

g |-

VOLUME (Liters)

This is a smooth tracing, but the initial peak flow is delayed and not as high as it

should be. The subject should be instructed to start blowing out faster and blast the
air out.

Courtesy of Study of Asthma and Sleep Cohort
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Program Sample Reports
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ID: 1235
Badoge#: 103

Hame @ we, we
Company: ot Listed
Location: ot Listed
Department: Not Listed
Stoker :

Gender: ol

Race: Caucasian
DOE: 01/12/1978
Tst hge: 31 [Trs]
Tst Ht: 65 [in]
Tst Wgt: 135 [lbs]
Zession: 50

Calibration date:

WELOE L0
Hormals Used: Harhinson(C)-1943

Hose#

Temp: £¢.0 C. EP:
Interpretation algorithm: Harkinson-1996

T60 mmEg ETPS Facter: 1.0749

F& Factor: 1.00

Spirometer: ensommedic: L0EE. ID (Serial#): OMI Wersiom: 5.0%5

Fulmonary Function Cvwerview Report 03/05/Z009

Obhserwved FPred 3FPred LLN
FC L 3.91 4,65 g4.0% 3.85
FEV1 L 3.22 3.83 g4.1% 3.15
FEV1/FVCE % 82.4% 81.7% 100.9% 72.0%
FEFZ5-75% L/= .24 3.97 81.6% Z2.60
FEF Lis 9.17 7.17
FEVE L 3.90 4,59 84.90% 3.81
FET Sec 6.0

Baseline (08/05/2009) FVC:3.91 | 0.0%): FEV1:3.22 | 0.0%)

Eepratable Test.

b

Segzion Effort:

Fil, FEil and FEF repeatable.
2 of * trials met criteria for acceptable start of expiration: 0 for acceptable plateau.
of  trials were ured for best test values,

Not Entered, Poszition:

ormal
Rommal espiratory flowrs and 4 normal IWC.

Sitting

Additional Test Session Comments:
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% IDr: 1255
Badge#: 103
Nare : we, wWe
Comwpany: Not Listed
Location: Not Listed
Department: MNot Listed
Smoker:

Gender: M

Race: Cauca=sian
DOE: 01/12/1978
Tst hAge: 31 [YE=S]
Tst Hto: 65 [in]
Tst Wgt: 135 [lhbs]

Ses=zion: 50

Calibraticm date: 0505720019

Hor e
Hermals Vred: Hardiinsen(C)-1929
Jpirometer: Jensormedice 0%,

Temp: id.0 L.

ID [Serialf):

Irterpretation algorithn: Hankinzon-199%
OMI Wersiom: 5.0%

EP: 760 wmHg ETF3 Factor: 1.07&4

E& Factor: 1.00

Pulmonary Function Detail Report 08/05/2009 3:34:16 PH

Tert]| Date Time | FWC L | FEW1 L | FEULSFUC |IFEFi%-75% Lfs| PEF L/= | FET | Wexts|Lli2d5E
Llosf0sE009  2:210| 2. 13 BE. 25| E.5E BT 5% &l.2% 93 b5 £.5% B2 55l B 21 BE.ES] BL2R1 L.1YILL.
Llo&f0SSEQ0d 222 290 §2.4%] 4,15 &&.54 1ol.o%| s1.6%] 6.32 TE.6F] 5.31] 0.3%|L.
I0EFNSSEOND 2 24P F¢.0%] 218 #2.1% &1.5% 93,55 2.0B TE.9%] TE.B%] BLBE] L.5¥|LL.

# L mwml $lary FETL ml Slary  FEF mlfs flary  ACC
----------------------------------------------- 12456
1 %.1é &9 167 .56 G 19.7  F.3l 65 4.0

¢ z.90 5 o.x[ 2.2d 0 BEST .95 o 0.0

E 0 EBEIT :.1& 35 1.1 # EEST

Acceptability colums:

®." - Test Arceptable

- - Test not acceptable

“0" - Operator (werrode FC
- Bejected Curve

Operator: 103

Time to Frak Flow oo Large
Low Prak Flowm

FET < b seconds

Ho AT3 Flateau

Cough

b: Back Esxtrapolated Exceeded.

P O

i eafin 150 ml
FEFL mfin 150 ml
FEF wfin 0 percent
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“iolume (L - BTPS)

14
ID:1E25 Hame:ooe . e fers:5.05
DOE: 01 121978 (21 wrs) Date:05f0575000 2:24:1F 12l
6% im 125 1lbs M C Sesricn:50 Pre-Test, Cal: 08y
Actual Fred $Pred
gl ©of.aIL 4. F5L Bd 0% 0
FEJL ;o2EEL 2.4%2L d4.1% i
Batic D ogE.ax T Llog. 9% A
FEF : B.AiLJs 9.17Lf 5 5.6 m
FEFiS5-75%: 2.5dL)s 2. 97LS s SL.6% e
et D obLETE o
—
=
T4 L
=]
[T
2 L
8 —
|:| 1 1 1 L 1 1 1
] 1 2 3 4 ] G T
i valume (L - BTPS)
Bl
5 —
4 —
3 —
2 —
11— == Best Curve
— Rejected Curve
|:| 1 L 1 1 1 1 1 1 1 1

D1 2 3 4 5 & F & 9 10 11 12 13 14 15 16 A7 18 19 20
Time (zec)

42



Appendix D:

Spirometry Teleform
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Office Use Only—

S iro m et MrOS IDE Acrostic Spirometry Staff 10#
W B Spirometry T (T |

NOTE: Please ensure that the participant has not had any active respiratory symptoms (exacerbation, new cough, or wheezing),

obvious respiratory distress, or recent onset of chest pains in the past two weeks. If so, please reschedule visit in two weeks.

Qj‘ SPIROMETRY EXCLUSION CRITERIA:

a. Hawve you had a heart attack, a stroke, or eye surgery in the past three months?

f‘res O No
NOT ELIGIBLE

b. Do you have any of the following problems: coughing up blood; a past history of an air leak in your lungs; or past history

of an aneurysm in your chest? OYes OMNo

NOT ELIGIBLE

c. Have you had any significant problems doing spirometry in the past?
I Yes OMNo © Don't Know

S If the problem was indeed significant and likely to
Please describe: recur with retesting, participant is NOT ELIGIBLE.
DO NOT PROCEED with spirometry measurements.

(2) Did the participant complete the spirometry test? O Yes fNo

Why not? C Refused O Not eligible O PhysicalMedical O Equipment  © Other
Problem Problem

(3) PRE-TEST:

a. Did you smoke within the last two hours? CYes ©No
b. Did you use an inhaled bronchodilator within the last four hours? CYes ONo

¢. Have you had a cold or minor respiratory iliness (not listed above) in the last O Yes ©No
two weeks (i.e., sinus issue)?

d. Date of Birth: e. Height: f. Weight
Month / Day / Year
(4) POST-TEST:
a. Did any of the following occur during testing? (mark all that apply)
O Headache O Dizziness or lightheadedness © Coughing
© Shortness of breath O Other
b. How many manuevers

inches Ibs

were attempted? Manuevers
B4554
. PAGE 18 Version 1.4 01.27.2010 M . E .
MrO3CUSpiremetry a,.

MrOS Sheep Visit 2 -S!'mp
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Appendix E:

Height and Weight
Conversions
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Height Conversion Charnt

Height Conversion Chart

i feet in cH feet in
129.5 4'3" o1 1689 &B.5" B
1308 . 43.5" o2 170.2 57" 5T
1321 %4'4" o2 1715 575" B3
133.4 445" a3 1727 58" B3
134.6 45" o3 1740 &85 B9
1359 445" 54 176.2 59" B3
1371 45" 54 1765 &95" 70
13584 485" 55 1778 510" 70
1396 47" 55 179.1 5105" 1
141.0 475" ala) 1803 511" 1
142.2 48" balal 1816 511.5" 72
1436 485" a7 182.9 BD" 72
144.8 49" a7 184.2 EBODA" 73
146.0 495" ath 185.4 B1" 73
1473 410" ata; 186.7 &1.5" 74
1486 4105" als, 188.0 B2" 74
1498 41" 59 1892 B2.5" 75
1811 411.5" &0 180.5 B'3" 75
162.4 =1 &0 1Ma B35 =
1637 &0.5" G1 193.0 4" 76
1649 21" 61 1943 B4.5" i
1867 &51.5" B2 195 6 Ba" i
167 .5 22" B2 19659 EBh9Aa" 78
1687 &2.48" B3 18581 BE" 78
160.0 53" B3 1994 EBA&" 79
1612 &3.5" B4 200.7 B¥" 79
162.5 54" B4 2020 RB7A" 20
163.8 545" B5 203.2 BB" a0
1651 5" E5 2045 HBA" a1
166.4 &5%9.5" (oA 2057 B9" a1
167.7 aE" (oA
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Kgs to Lbs Conversion Table

Weight Conversion Chart

kg Ihs kg Ibs kg Ihs kg Ibs kg Ihs
36.3 a0 58.0 130 81.7 180 104.4 230 1271 280
36.58 g1 59.5 131 52.2 181 104.9 231 127.6 281
372 g2 599 132 826 182 105.3 232 128.0 282
77 g3 B0.4 133 83.1 183 105.8 233 128.5 283
35.1 84 B0.5 134 83.5 1584 10B.2 234 128.9 284
386 g5 61.3 135 84.0 185 106.7 235 129.4 285
39.0 gk B1.7 136 84.4 186 1071 23E 1298 285
39.5 a7 B2.2 137 84.9 187 107 .6 237 130.3 287
40.0 als] B2.7 1358 85.4 188 108.1 235 130.8 285
40.4 a4 63.1 139 85.8 189 108.5 239 131.2 289
40.8 a0 B3.6 140 86.3 190 109.0 240 131.7 290
41.3 21 B4.0 141 86.7 191 109.4 241 1321 291
41.8 92 B4.5 142 87.2 192 109.9 242 1326 292
422 93 E4.9 143 87 kB 193 110.3 243 133.0 293
427 24 B5.4 144 55.1 194 110.8 244 133.5 294
43.1 95 B5.5 145 88.5 195 111.2 245 133.9 295
436 95 bE.3 146 89.0 196 1M1.7 245 134.4 296
44.0 97 BE.7 147 89.4 197 1121 247 134.8 297
44.5 95 B7.2 145 g89.9 198 1126 245 135.3 295
44.9 95 576 149 80.3 199 113.0 245 135.7 295
45.4 100 BE.1 150 908 200 113.5 250 136.2 300
458 101 B&.6 151 91.3 201 114.0 251 136.7 301
46.3 102 B2.0 152 97 202 114.4 252 1371 302
46.58 103 B9.5 153 922 203 114.9 253 137.6 303
47 2 104 9.9 154 925 204 115.3 254 138.0 304
477 105 70.4 155 93.1 205 115.8 255 138.5 305
431 106 0.8 156 93.5 206 116.2 256 138.9 306
48.6 107 71.3 157 84.0 207 11B6.7 257 139.4 307
43.0 108 7.7 158 94.4 2058 1171 2558 139.8 305
48.5 109 722 159 948 209 117.6 258 140.3 309
499 110 726 160 95.3 210 118.0 260 140.7 310
50.4 m 731 161 958 211 118.5 261 141.2 311
50.58 112 735 162 96.2 212 118.9 262 141.6 312
51.3 13 74.0 163 96.7 213 119.4 263 1421 313
51.8 114 74.5 164 87.2 214 119.9 264 1426 314
522 115 749 1E5 97 B 215 120.3 2E5 143.0 315
2.7 1B 75.4 1E6 53.1 216 120.8 266 143.5 316
53.1 17 75.8 167 93.5 217 121.2 267 143.9 37
536 118 763 168 99.0 218 1217 265 144 4 318
54.0 119 7B.7 169 99.4 218 1221 265 144.3 318
54.5 120 772 170 998 220 1226 270 145.3 320
548 121 7B 171 100.3 221 123.0 271 145.7 321
55.4 122 7a.1 172 100.8 ey 1235 272 14E.2 322
55.8 123 78.5 173 101.2 223 123.9 273 146.5 323
56.3 124 72.0 174 101.7 224 124.4 274 147 1 324
56.8 125 79.5 175 102.2 225 124.9 275 147 .6 325
57.2 126 /9.9 176 102.6 226 125.3 276 148.0 326
57.7 127 80.4 177 1031 227 1268 277 148.5 327
55.1 128 80.5 178 103.5 225 126.2 278 148.9 328
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Appendix F:

Participant Feedback Report
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Short Report

M’h N -::._ ID: Acrostic:
- Sleep Spirometry Report Date of Study: 12/3/2009
Gender: M Race: H Age: 78 years

The spirometry test measured your lung function. Your lung function test results are
summarized below. Regardless of the results of the tests, if you have breathing
problems while at rest or with exertion vou should discuss this with your doctor.

Pulmonary Function Test Results 12/3/2009

Volume (Liters) % Predicted
FVC (Breathing Capacity): 3.26 80.1%
FEV1 (Expiratory Flow): 2.99 05.9%

FVC and FEV1 are shown as volume in Liters, and as “percent predicted”
which compares your results to values that would be expected from men of
similar age and height. Levels of greater than 80% of predicted are
generally considered to be in the “normal” range.

Interpretation:

You tested in the normal range. This indicates that your breathing
capacity (the amount of air you are able to breathe in and out, “FVC™) and
breathing flow rates (how quickly you can exhale a big breath. “FEV1”) is
within the range expected for someone of your age. sex. and race.
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Long Report

M’l« ID: Acrostic:
Sfeﬂp Spirometry Report Date of Study: 12/3/2009
Gender: M Race: H Age: 78 years

The spirometry test measured your lung function. Your lung function test results are
summarized below. Regardless of the results of the tests. if you have breathing
problems while at rest or with exertion you should discuss this with your doctor.

Pulmonary Function Test Results 12/3/2009

Observed Predicted % Predicted

FVC I¥ 3.26 4.07 80.1%
FEV1 IE 2.99 3.12 95.9%
FEVI/FVC % 84.3% 73.0% 115.5%
FEF25-75% L/s 3.50 2.41 145.2%
PEF L/s 7.29 7.51 97.1%
FEV6 I¥ 3.48 3.98 87.2%
FET sec 9.0

Observed values are shown as well as "predicted" values that would be
expected from men of similar age and height. Levels of greater than 80%
of predicted are generally considered to be in the “normal” range.

Interpretation:

You tested in the normal range. This indicates that your breathing
capacity (the amount of air you are able to breathe in and out. “FVC™) and
breathing flow rates (how quickly you can exhale a big breath. “FEV1”) is
within the range expected for someone of your age. sex. and race.
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	DisclaimerBox0: Persons using assistive technology may not be able to fully access information in this file. For assistance, e-mail AgingResearchBiobank@imsweb.com. Include the website and filename in your message.


