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7.1 

Overview
After the home visit is completed, the PSG data needs to be reviewed for adequacy, transferred to magnetic cartridges and sent to the Reading Center at Cleveland for processing according to procedures described in this chapter.  In addition, the equipment is to be cleaned and checked according to procedures provided.

7.2

Data Retrieval, Coding, and Transfer
7.2.1

Data Retrieval and Review
Please see Section 9.2.3.4 of the MOP for detailed instructions on use of the  magnetic cartridges and data retrieval processes.

On the morning following the study (or as soon as you return to the clinic),  the data stored on the memory card should be reviewed at the clinic site to assure the adequacy of the study (and identify early any technical problems before they are propagated).  Studies are then transferred to magnetic cartridges for filing and transfer to Cleveland.

Procedures for viewing the study: 

1.
Turn power off the Main Unit (if necessary).

2.
Remove flashcard.

3.
Put charger on recorder.

4.
Insert flashcard into PCMCIA Slot of the Clinic computer.

5.
Start Portable Manager  (at c:> type portable).**

6.
Press F5   (or click on it)  -- Convert Card to Disk.

--------------------------------------------------------------------------------------------------------------------------



**NOTE:  Instructions for Changing Incorrectly Entered Participant IDs after a PSG Study is on the Flashcard.  This error will be picked up in the home, when the technician checks the patient information displayed on the portable monitor.

a.
Using the mouse, highlight the participant ID number and enter the correct ID.

b.
Proceed with uploading the data to the hard drive or Zip Disk (this process does not change the ID on the flashcard, so if you have to upload the study again, you will need to change the ID a second time).

-------------------------------------------------------------------------------------------------------------------------
7.
Select Storage Medium and press Enter.
8.
A box will appear, detailing which epoch is being transferred.

Scan the study:  For your initial 10 studies, you will scan epoch (screen) by epoch (screen).  After this, you will use the Jump to key to  jump to every 120 epochs (or every one hour of the study). You will also view an oximetry summary graph to determine the oximetry pattern over the study.

 Check the following:

1.
Offset should be zero, i.e., traces centered on all AC traces at start, during, and end of overnight study:  ECG, EMG, EOG/L, EOG/R, EEG(sec), EEG, AIRFLOW, THOR, ABDO, OXIMETRY.

2.
All traces should be free of excessive 60Hz at start, during, and end of recording. 

 
If excessive noise cannot be explained by high impedance, discuss this with your local Sleep Resource Person. If the same problem persists on several studies, contact the RC.

3.
All traces should be inspected at start, during, and end of overnight recording:  ECG: e.g., should look like ECG; EMG; EOG/L; EOG/R; EEG; EEG (sec); SaO2; AIRFLOW; THOR; ABDO; SOUND; POSITION; LIGHT

Complete the Sleep Data Retrieval Form:

1.
Are there signals on each of the channels (i.e., no flat-lined signals)?

2.
Is each channel mostly clear of artifact (usually appearing as thick fuzzy lines)? 

3.
Is there at least 6 hours of recorded data?

4.
Is there at least 4 hours of oximetry?

Record this information on the Sleep Data Retrieval Form.  See Section 7.2.2 for coding instructions.

If the answer to question #4 is Yes, follow procedures for transferring the study to 2 magnetic cartridges.  Record the study on local tracking log as  transferred to cartridge.  If the answer to question #4 is No, record the study on local tracking log as Inadequate.  If there are no readable data, do not transfer to magnetic cartridge. Notify the Study Coordinator of this (a repeat study will need to be scheduled).  If the study appears to have some scorable data, follow the procedures for tracking Inadequate Studies/Repeat Studies. Review this study, and any others with problems (as noted for questions #1-3) with your Sleep Study Resource (see Local QA below) to determine possible problems and their solutions.

7.2.2  
Documenting Results of Study Viewing
The results of viewing the study are recorded on the Sleep Data Retrieval Form.  This section provides the instructions for completing this form.  Record the information as specified below.

---------------------------

Pre-questionnaire Data

The upper right grey box should be completed with the following data:

Participant ID Number 


Monitor ID Number  (2-digit field)


Field Center ID Number (2-digit field)
Date of Study (month, day, year in numeric format)

Technician ID Number  (3-digit field)
Date Reviewed (month, day, year in numeric

  format)

---------------------------

Question-specific instructions

1.
Was a data file sent to Cleveland?

Coding:

Permissible codes:  0, 1, 2

If answer is NO (code=0), then indicate reason for not sending the data.

Reason:  1= Equipment failure;  2= Hook-up problem;  3= Participant problem.

If there is more than one reason, code the predominant reason and note multiple reasons in the extra white space at the left side of the question box.  If final coding is not obvious, consult Sleep Study Resource for determination.

2.
Are there signals on each of the channels?  (i.e., no flat-lined signal)?

Coding:

Permissible codes:  0, 1

If answer is NO (code=0), review study with Sleep Study Resource.

3.
Is each channel mostly clear of artifact (thick fuzzy line)?

Coding:

Permissible codes:  0, 1

If answer is NO (code=0), review study with Sleep Study Resource.

4.
Is there at least 6 hours of recorded data?

Coding:

Permissible codes:  0, 1

If answer is NO (code=0), review study with Sleep Study Resource.

5.
Is there at least 4 hours of oximetry data?

Coding:

Permissible codes:  0, 1

If answer is NO (code=0), review study with Sleep Study Resource.

Notify Study Coordinator of need to repeat study.


THIS PAGE IS BLANK.

Sleep Data Retrieval form (12/27/95) inserted into Manual here.  Please locate the form elsewhere on this web page.
7.2.3  
Transfer to Magnetic Cartridges and Reading Center
Each magnetic cartridge can store up to 100 megabytes of data, or data from approximately 4 sleep studies. In order to prevent accidental data loss, all studies will be copied in duplicate to 2 different magnetic cartridges. Each cartridge should be labeled with a number, the date and participant IDs of all studies, and a code indicating whether it is an active tape (A) (which will be transferred to the RC), or a back-up tape (B) for local filing. Keep a running log of each study transferred to tape, the tape number it was copied to, and the date the tape was sent to Cleveland.

The A tapes should be sent by overnight mail to Cleveland. Mail these in a padded envelope to:  Susan Redline, M.D., M.P.H.; Sleep Heart Health Study; Cleveland VA Medical Center; 10701 East Boulevard  111 J; Cleveland, Ohio 44106-1782.  Enclose with each tape a list of the IDs and dates that correspond to each study.  Also fax one copy to Cleveland and one to Seattle.

Schedule:  

Tapes should only be sent on Tuesdays and Fridays.  Each Field Center should advise the Reading Center which day they plan to send on and always mail on that day.  If a Field Center is not going to mail on their regularly scheduled day, they will inform the Reading Center and indicate when their next mailing will occur.

7.3

Protocol for Repeat Studies
Not all sleep studies that are scheduled are successfully completed.  Failures can occur due to participant problems (e.g., participant unhooks the monitor), equipment problems (e.g., cable failure), or technician problems (e.g., lead falls off due to improper hook-up).  When a study fails, we will attempt to repeat the study.  Tracking repeat studies requires communication between the Field Center, Reading Center, and Coordinating Center.  The protocol for tracking and processing repeat studies is described below.

There are several points in the sleep study process at which the failure can occur or can be identified; these will be described below chronologically.
7.3.1       
Study is not initiated
This situation occurs any time the technicians arrive at the participants home for a scheduled hook-up but do not leave the participant hooked up to the monitor when they leave the home.

This can occur for several reasons such as: participant is not home, is ill, refuses the visit, or begins the hook-up but for some reason does not complete it.

When this occurs, the reason the hook-up was not completed is noted on the Signal Verification Form, which is data-entered and sent to the Coordinating Center.   No other forms are required if the study is not successfully initiated.

The Field Center tracks whether the study was rescheduled.  If the study is completed at a later date, this is not considered a repeat study.   All forms should be completed just as if this was the first attempt to perform the study.
7.3.2

Study is initiated, data are found to be inadequate

at Field Center review
In this situation, the technicians leave the participant hooked up to the monitor when they leave the home.  The next morning when they review the data, they note that the data are not minimally adequate (e.g., all channels flat-lined).  The problem with the sleep data is noted on the Sleep Data Retrieval form, which is data-entered and sent to the Coordinating Center.  All of the home visit forms should be data-entered and sent to the Coordinating Center.

The Field Center tracks whether the study was rescheduled.  If another hook-up is completed, it will be considered a repeat study.   The Coordinating Center will send a list to the Reading Center once a month, listing all failed studies that month that did not result in a data file being sent to the Reading Center, so that if these studies are repeated, the Reading Center will know that they are repeat studies.   The Field Center should also inform the Reading Center directly of repeat studies by identifying them as repeat studies on the zip cartridge and/or sending a memo to the Reading Center with the study identifying the study as a repeat.
If the study is repeated, the following forms/procedures must be repeated:  Blood Pressure; Weight/Neck circumference (only if repeat is more than one month after original visit); Medications; Health Interview (only the last six questions -- see below); Morning Survey; Sleep Data Retrieval; Signal Verification.  For the Health Interview, only the six questions at the end of the form need to be re-administered.  These start with What time did you go to sleep last night? and end with How stressful was your day today?  For CHS, ARIC, and SHS, these are questions 15-20; for Framingham they are questions 16-21; and for New York they are questions 18-23.

Since these forms were data-entered for the first unsuccessful study, you will need to use the Edit/Browse feature of the data entry system to re-enter the data.  That is, using Edit/Browse you will pull up the data from the form that was entered earlier and you will enter any new values over the old ones.
7.3.3

Study is initiated, data are found to be inadequate

at the Reading Center
In this situation, the hook-up is completed, the sleep data are reviewed at the Field Center, and the data are then forwarded to the Reading Center.  Upon review, the Reading Center determines that the study is not minimally adequate (e.g., does not contain 4 hours of scorable data).  

The Reading Center faxes a Repeat Study Request to the Field Center, with a copy to the Coordinating Center.  The Field Center has one week to respond to the request and let the Reading Center and Coordinating Center know whether or not the study will be repeated.
7.3.3.1
Study is not repeated
If the study will not be repeated, the Reading Center does not score the data.  However, the raw data are sent to the Coordinating Center and are archived onto CD ROM so that they may be retrieved at a future time, should this be deemed necessary.  If possible, some preliminary results are sent to the participant by the Reading Center.

7.3.3.2
Study is repeated
If the study will be repeated, the Field Center schedules and tracks this.  The Coordinating Center also tracks anticipated repeat studies, and sends a list to the Field Center of any expected repeat studies that have not been received within one month of the Repeat Study Request form being received at the Coordinating Center.

When the second study is performed, the Field Center handles the sleep data just as it would for a first study. The home visit forms must be repeated as described in Section 7.3.2, above. When the Reading Center receives the sleep data, they are handled just like a first study, except that the Quality Assessment form notes that it is a repeat study.  The Field Center must also inform the Reading Center that a study is a repeat by identifying the study as a repeat on the zip cartridge and/or sending a memo to the Reading Center with the study identifying the study as a repeat.

If the second study is successful, the sleep data from the first (failed) study are deleted from the Reading Center computer system.  However, the sleep data from the first study are not deleted until the second study has been completed and reviewed at the Reading Center.  The raw data from the second study and the scored file are forwarded to the Coordinating Center, where they are handled in the same way as first studies.

If the second study is also a failed study, the raw data from one of the studies (the one with the best data in the judgement of the Reading Center) is archived at the Coordinating Center, but no scored file exists.  No further attempts are made to complete the study.

All efforts should be made to repeat the sleep study as soon as possible, in order to maintain the best possible relationship with the participant.  However, since the Home Visit forms will be repeated, there is not a strict window during which the repeat study must be completed.
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Reading Center

Cleveland VA Medical Center

10701 East Boulevard

Cleveland, Ohio   44106

216/791-3800


Susan Redline, M.D., M.P.H.   x5175


Susan Surovec,  x4771


Kathleen Fisher-Polak,  x5798

REPEAT STUDY REQUEST

TO:




   (SITE COORDINATOR)

DATE:



Study ID #






was received at the Reading Center on 



.  As the preliminary report attached indicates, this study has insufficient data for reliable scoring due to



.***

Please indicate below whether or not this study can be repeated.




Study will be repeated.




Study cannot be repeated.





    (Signature)




    (Date)

***Note:

The Steering Committee have changed the criteria for minimally acceptable data.  A study is now required to have four hours of continuous EEG, oximetry, and either the thorax or abdomen.

Please fax your reply to the Reading Center and Coordinating Center within one week of receipt.  Fax #216/231-3420.

cc:  Coordinating Center

SHHSQA5:298

7.4

Troubleshooting

7.4.1

Problems Recording Data
If flat lines or fuzzy lines are noted in data review, consult with your Sleep Study Resource.

1.
Loss of signals (flat-line).  This usually occurs because:  sensors or connecting wires are damaged, or sensor disconnected from skin/scalp, or cable disconnected from recorder.

Solution:  Inspect integrity of wires/sensors and their connections. Pay special attention to where sensors/wires inter-connect.  Re-secure connections or replace any damaged equipment. Do a test session in the clinic/lab to ascertain sensor functioning appropriately.

2.
Artifact  (fuzzy lines).  This includes:

a.
60 Hz artifact, from:  High impedances; Unequal impedances; Poor electrical contacts; Electromagnetic environmental fields (includes electric blankets, hearing aides); Electrical leakage currents

b.
Mixed frequency artifact, from:  Poor electrical contacts; Electromagnetic environmental fields; Electrical leakage currents

c.
Electrode popping (bursts of signals), from:  Electrodes loose -- lift off skin; Poor placement; Participant lies on sensors

d.
Strong ECG signals on other channels, from:  Long electrode distances; Horizontally displaced heart or obese neck (in obese people)

e.
Sweat artifact (rolling artifact seen with breathing)

Solutions:  Lower and equalize impedances:  Better skin prep (abrasion), more careful application of conductive gel.  Keep any unnecessary electrical appliances away from bed (electric blankets).  Avoid soft (fatty) tissues when applying electrodes (bony areas near mastoid).  Encourage use of a fan or air conditioner if hot.  Arrange leads in a way to minimize pulling/tugging (popping).

3.
Low amplitude of respiratory signals or poor oximeter signal:

Usually these are related to poor placement of sensors (too tight, too loose, or positioned poorly).

Solution:  Check positioning. Always place sensors snugly but not too tight. 

4.
No data, or data stopped after short recording time:  A short recording time usually results from incorrect setting of the automatic clock, a battery failure, a disconnect of a main cable, or that the participant prematurely turned off the monitor.  However, if the montage is changed, the polygraph configuration may require more megabytes per hour, resulting in less time fitting on a 20MB flashcard.  This will be evident if the study is 19-20 MB but only contains 5-6 hours of data.

Solution:  Check that the montage has not been altered.

If duration of study is noted as 0, the study will indicate number of epochs detected rather than epochs completed.  This generally indicates that the headbox cable and recorder were not properly connected.

Solution:  Check the cable connections.

Another pattern of missing data is a study that sequentially loses data from channels in the order that they appear on the PIB.

Solution:  Check the cable connections -- those to the PIB are especially vulnerable.  If a PIB cable connection that has been soldered appears loose, it will need to be re-soldered.  Contact the RC and return PIB and cable connection to Compumedics.

If several studies stop inexplicably around epoch 700 (+50), there may be a problem with the current BIOS version.  This is a problem with compatibility between the BIOS and the flashcard format.

Solution:  Notify the RC immediately if this occurs.

5.
Battery reads 0.3V (or other obviously wrong voltage).  This probably means a recorder failure. 

Solution:  First check that problem is not duplicated with a different fully charged battery. If not, contact the RC.

6.
PIB heats up during testing. This indicates a faulty PIB. 

Solution:  Contact the RC and return equipment to Compumedics.

7.
Respiratory inserts loosen and are no longer usable. 

Solution:  Notify the RC and return unit to Compumedics.

8.
Metal safety bar on PIB loosens.  

Solution:  Replace screw (brass replacement from Compumedics preferable).  (Can use a rubber band to secure temporarily.)

9.
Plastic connector to respiratory bands disconnects too freely. 

Solution:  Carefully secure this connection using an adjustable wrench, just more than finger tight.  Do not use glue.

10.
Position sensor starts to give incorrect values.  This usually means that the mercury in the sensor is stuck, or dispersed.

Solution:  Check that dipswitch is set properly.  Then, gently jolt PIB.  If unsuccessful, contact RC.

7.4.2

On-site Troubleshooting Procedures
If problems recording data are noted that are not resolved with the aforementioned steps (7.4.1), attempt to isolate the problem to the portable unit or PIB by using the swapping technique below. If problem source still unclear, use procedures 7.4.2.1 (Portable Quick-cal) or 7.4.2.2 (PIB Quick-cal) below or both to determine if problem resides in portable unit or PIB. 

1.
Swapping:  Attempt to isolate the problem (to sensors, PIB, monitor, or cable) by sequentially swapping parts until the problem is resolved.  (Exchange PIBs, batteries, flashcards, etc.)  For example, if a problem is noted  with the thorax/abdomen channels, first insert new respiratory bands in the problem system.  If problem is resolved, then the problem likely is due to faulty bands.  If it persists, exchange PIBs.  If problem is resolved, the problem was due to a faulty PIB, not monitor, etc.  If still unresolved, exchange portable units, etc.

2.
After this preliminary assessment, Contact the RC.  (Jeff Winters or Susan Surovec at 216/791-3800, ext. 4771).

3.
If problem is still not resolved, complete a Fault Report form, send a copy to the RC, keep a copy for your records, and send a copy to Compumedics along with the complete system (Portable, PIB, flashcard, and battery).

When units are shipped to Compumedics for repair, be sure to indicate on the packing slip For Repair/ Under Warranty. This will prevent Customs charges.
7.4.2.1
Portable Quick Calibration Procedure
This is to be used to assist in identifying if a faulty Portable unit is responsible for problem data. This procedure can also be used in the home during hook-up if a problem is noted with any given channel. Consider doing this if you have extra PIBs or monitors that can be swapped during a problematic hook-up.
Equipment:
Compumedics Potable Recorder with battery, calibration box, and large test lead (PIB cable with red/black leads).

Procedure:

1.
Set Calibration box as follows:

Bank.....................B

Switch...................7

Scale.....................μV

Impedance............OFF

Speaker.................OFF

Power....................ON

2.
Connect the test cable between the Portable and the Calibration box (RED=Output, BLACK=Reference).

3.
Turn on the Portable. 

4.
Select CHANNEL, [Next], [Next], then VIEW CHANNEL.

5.
Observe sine wave for the following:

EEG(sec)

ECG

EMG

EOG(L)

EOG(R)

EEG

SOUND
AIRFLOW(Channel 17)

6.
Change the Scale on the Calibration box to mV.

7.
View sine wave for the THOR and ABDO channels.

If  you are able to succefully view appropriate waveforms, the problem is unlikely due to a faulty monitor; proceed with PIB check.

7.4.2.2
PIB Quick Calibration Procedure
This is to be used to assist in identifying if a faulty PIB is responsible for problem data. This procedure can also be used in the home during hook-up if a problem is noted with any given channel. Consider doing this if you have extra PIBs or monitors that can be swapped during a problematic hook-up.

Equipment:
Compumedics Portable Recorder with battery, PIB w/cable, calibration box, and PIB test lead (electrode plug connector and red/black leads).

Procedure:

1.
Set Calibration box as follows:

Bank.....................B

Switch...................7

Scale.....................μV

Impedance............OFF

Speaker.................OFF

Power....................ON

2.
Connect the test cable between EEG(sec) on the PIB and the Calibration box (RED=Output, BLACK=Reference).

3.
Turn on the Portable. 

4.
Select CHANNEL, [Next], [Next], then VIEW CHANNEL.

5.
Observe sine wave for EEG(sec).

6.
Move the electrode plug to the next channel (ECG).

7.
Select [Next] on the portable.

8.
Observe sine wave for new channel (ECG).

9.
Repeat 6 - 8 for the following:

EMG

EOG(L)

EOG(R)

EEG

AIRFLOW (Channel 17)

If  you are able to succefully view appropriate waveforms, the problem is unlikely due to a faulty PIB.  Consider problems with cables.
7.5

Care and Maintenance of Equipment
CAUTION:  NEVER LEAVE ANY EQUIPMENT (OR SHHS MATERIALS) UNATTENDED IN A CAR OR OTHER VEHICLE, OR  IN A PRIVATE RESIDENCE. KEEP AWAY FROM EXTREME TEMPERATURES.  Do not soak or immerse Compumedics Recorder or PIB in any liquid. Do not use autoclave, acetone-based solutions, or abrasive cleaning agents to clean any of the sensors electrodes.
Computer and flashcard:  Keep away from extreme heat or cold.  Keep away from magnetic fields.  Always insert flashcard in direction of arrow, never force into computer. Keep flashcard in plastic carrying box at all times when not directly being used.

Cartridges:  Cartridges are similar to your computer hard drive.  They store the data you have collected, and if they are damaged then your data will likely be lost.  You should protect them as you would your data.  The cartridges need to be protected from both physical and electrical damage.  Hard impacts, such as from falling, banging, or crushing, can ruin cartridges beyond repair.  They should always be stored in their protective plastic case.  Be sure that they are inserted into the plastic case so that the metal slide goes into the cases hinge.  Never force them into either the case or the drive.  The cartridges should be mailed in padded envelopes or sturdy cardboard boxes.  If shipped in boxes, please be sure to provide plenty of padding.  Cartridges can be damaged electrically if they are permitted to come in contact with electrical or magnetic fields.  Electrical wires, speakers, and magnets are all potential sources of damage.  Electrical or magnetic fields will irretrievably erase data from your cartridges.  This damage will not be apparent until someone tries to read the cartridges.  As your collection of cartridges ages, your computer may report errors with your cartridges by giving you messages about bad sectors or corrupt files.  Should you experience such problems, please contact either Jeff Winters (Reading Center) or Dan Boren (Coordinating Center) for help.

Oximeter Probe (non-disposable):  May be cleaned with 70% isopropyl alcohol or an antibacterial cleaner on a soft cloth.  (Do not use acetone-based cleaning agent, as damage to the sensor will occur.)  Disposable:  discard sensor after each use.
Airflow sensors:  Should be disposed of after one use.

Non-disposable Lead Wires with Snaps:  May be cleaned with an antibacterial cleaner  (VIONEX wipes) or a soft cloth.  Dot not use an alcohol-based or acetone-based cleaning agent, as damage to the wires may occur.  (Disposable snap electrodes should be disposed of after one use.)

Gold Cup Electrodes with Attached Leads:  Soak electrodes in warm water with mild detergent (such as Tide), then rinse electrodes in sterile H20 and air dry.  Clean with toothbrush and warm soapy water (Gold Cup EEG electrodes may also be soaked in a sterilizing disinfecting solution such as Cidex -- check manufacturer instructions before using this product).  

Sleeves for chest and abdomen bands:  Wash in warm soapy water after each use.

Vest:  Wash at least weekly  (warm soapy water -- machine washable), and more often as needed.

Do not soak or immerse headbox or PIB in any liquid to prevent damage to the unit.
7.6

SHHS Every Other Month Calibration Verification Procedure

(60 minutes)
The following procedure should be completed every other month on each unit, to ensure that the amplitude of signals are correctly recorded and filtered by each portable unit. This will be accomplished by recording test voltages, generated by your Calibration Box, on a flash card used for creating a TEST STUDY.  The adequacy of signal processing and recording will be tested by:

a.
Viewing  each signal on the portable recorder (LED display).

b.
Recording  the impedance values of each channel (other than oximetry, bands, light, position).

c.
Producing a paper record of your test study (screen dumps), measuring by hand the excursions of each signal.

You will need to copy Table 1 and maintain copies of these tables in a log  book at your clinic site. In this log, also keep all screen dumps used to record the excursions of each channel.

Equipment:

Compumedics Calibration Box

Main Calibration cable (connects PIB main interface to Calibration box)

PIB Calibration cable (connects one electrode socket to the Calibration box)

Portable monitor w/battery and flashcard

PIB w/cable

Computer w/Portable Mgr. and Windows Replay

Portable Unit Manual, Appendix D (dip switch diagrams)

Procedure:

1.
Connect the Main Calibration Cable between the Calibration Box and PIB:

a.
insert the red plug into the 0.5xOUTPUT socket of the Calibration box

b.
insert the black plug into the REFERENCE socket of the Calibration box

c.
insert the grey electrode plug into EEG(sec) on the PIB

2.
Connect the PIB and Portable w/the PIB cable

3.
Turn on the Portable and the Calibration box

4.
Verify noise level by selecting CHANNEL,[next], [next] then VIEW CHANNEL. The channel should be free of noise.

5.
Start Recording by selecting [BACK], RECORDING, and START RECORDING NOW.

6.
Verify the signal amplitude and impedance (see Diagram):

a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel). (e.g. EEG(sec) should be at 250 uV, with a speed of 20mm/s)

c.
verify that the height of each signal (amplitude) matches the description on the below diagram (e.g., EEG(sec) just touches top and bottom of screen).

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
verify the RED pin is in 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k.  Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT.  Ascertain that the screen on the Portable monitor reads 10k.  Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.

g.
turn the IMPEDANCE OFF on the Calibration Box 

7.
Move the grey pin connector to the next channel (ECG).

8.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT. Ascertain that the screen on the Portable monitor reads 10k.  Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.
g.
turn the IMPEDANCE OFF on the Calibration Box

9.
Move the grey pin connector to the next channel (EMG).

10.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT. Ascertain that the screen on the Portable monitor reads  10k.  Record this value in column 6 (Impedance 10k) on calibration Form. If impedance <9 or >11 contact the RC.

g.
turn the IMPEDANCE OFF on the Calibration Box

11.
Move the grey pin connector to the next channel (EOG(L)).

12.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.

f.
return the RED pin to 1.0xOUTPUT. Ascertain that the screen on the Portable monitor reads 10k.  Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.
g.
turn the IMPEDANCE OFF on the Calibration Box

13.
Move the grey pin connector to the next channel (EOG(R)).

14.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT . Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT. Ascertain that the screen on the Portable monitor reads 10k. Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.
g.
turn the IMPEDANCE OFF on the Calibration Box

15.
Move the grey pin connector to the next channel (EEG).

16.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT.  Ascertain that the screen on the Portable monitor reads  10k.  Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.
g.
turn the IMPEDANCE OFF on the Calibration Box

17.
Move the grey pin connector to the next channel (AUX).

18.
Verify the signal amplitude and impedance (see Diagram):


a.
go to CHANNEL and then VIEW CHANNEL on the monitor

b.
using the arrow keys and the [SCALE] and [SPEED] options, adjust the speed and gain appropriately (refer to the Portable Settings column of the diagram for the correct settings for each given channel).

c.
verify that the height of each signal (amplitude) matches the description on the below diagram.

d.
turn IMPEDANCE ON on the Calibration box (found above signal output) and also select IMPEDANCE on  the Portable monitor (by selecting [BACK], IMPEDANCE) 

e.
move the RED pin into 0.5xOUTPUT.  Ascertain that the screen on the Portable monitor reads 5k. Record this value in column 5 (Impedance 5k) on Calibration Form. If impedance <4 or >6 contact the RC.
f.
return the RED pin to 1.0xOUTPUT.  Ascertain that the screen on the Portable monitor reads 10k.  Record this value in column 6 (Impedance 10k) on Calibration Form. If impedance <9 or >11 contact the RC.

g.
turn the IMPEDANCE OFF on the Calibration Box

19.
Remove the grey pin connector.

20.
Connect the oximeter, resp bands, and light sensor to the main unit. Follow instructions in Table 2-B (Calibration of Effort, Position, and Light)  and complete log (description of channels).

21.
Verify signals on all remaining channels using Table 2-B 

22.
End recording by selecting [BACK], RECORDING, and STOP RECORDING NOW.

23.
Download file from flash card to computer using Portable Mgr.

24.
Using Windows Replay, do a print screen of one epoch for each channel recorded: 

a.
In Replay, Select Options|Config Polygraph from the File menu.

b.
Set the polygraph as follows, using Add and Delete:

Channel       Size
Color
Grid
Zoom

Channel
Size
Color
Grid   Zoom

EEG(SEC)
6
Black
ON
x1

ECG

6
Black
ON
x1

EMG
6
Black
ON
x1

EOG(L)
6
Black
ON
x1

EOG(R)
6
Black
ON
x1

EEG

6
Black
ON
x1

AUX/AIR
6
Black
ON
x1

THOR

6
Black
ON
x1

ABDO
6
Black
ON
x1

c.
Save the montage to button #9 (or any other free layout) by pressing the button number under the Save column on the far left.

d.
Press OK.

e.
Page through the study to the recorded channel.

f.
Select File|Print and press OK. 

Note: Be sure that you are printing in landscape mode. Do this by selecting Print Setup from the File menu, and set Paper Size to Landscape.

***Warning:   Be sure to change your polygraph setting back to normal when you are finished.
25.
Compare the printed copies to the figures below.

26.
Measure the height of 10 wave forms per channel. Do this with a clear ruler, measuring the VERTICAL height, assessed from  nadir to peak. Keep the ruler perpendicular to a horizontal line drawn between peaks and nadir points (see example below).  Measure the vertical height between respective grid lines (see example). Average the heights of the 10 waves that you have measured and  record this in the appropriate column in Table 1.  Divide by the distance between grid marks and record this value next to the preceding value. Ascertain that this ration is 0.95-1.05.  Notify the RC if signal morphology does not match the described wave form (e.g., ECG looks like a QRS complex), and if the average height of the signals differ by > 5% of the maximum deflection (between grid lines;  ratio <0.5, >1.05).
