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Preamble

The analyzers provided by Natus SleepWorks software are proprietary. As such, this document attempts to
maintain a balance between protecting intellectual property providing sufficient information and guidelines on using
the analyzers for optimal performance.

The accuracy of the XLTEK analyzers offers varying results. XLTEK does not claim to offer 100% accuracy with
respect to any of the analyzerbds results, especially sin
and among physicians. As there are a number of factors (examples: medications, age, physiological disposition,
equipment, recording technician) affecting the quality of any polysomnogram, so too can these variables have an

effect on the accuracy of the final results. Ultimately, the identification and validation of sleep events is the
responsibility of the end-user or sleep laboratory. As such, the use of analyzers or automated scoring software

should be viewed as a tool to assist in this process. Analyzer results should be reviewed and validated by a

qualified technician or physician.

The terms Analyzers, Automated-Scoring, Detection Algorithms are all used interchangeably to describe software
codes designed to assist in the identification of various types of symptoms or physiological irregularities recorded in
a polysomnogram. Natus SleepWorks software includes i S| e e p  Adwhidh gan kerused:

- to provide quantitative data such as Breath Rate and Heart Rate

- to assist in the detection of Sleep Stages

- to identify physiological conditions or events such as EEG Arousals, Bradycardia, Central Apneas, Central
Hypopneas, Hypopneas, Limb Movements, Obstructive Apneas, Obstructive Hypopneas, Oxygen
Desaturations, Snoring, and Tachycardia.

This document describes Sleep Analyzers in the context of 3 phases:

1. Pre-Analysis
This section explains all of the pre-requisite settings and guidelines which should be followed in order to

successfully initiate any of the analyzers.

2. Analysis Explained
This section provides a more detailed explanation of how each analyzer functions including how to manipulate
(where possible) parameters affecting analyzers6 results.

3. Post Analysis
This section provides information on how the analyzers output its final results and how these results may be edited,
validated, and interpreted.
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There are several settings which must be configured properly in order for Sleep Analyzers to function properly.
These settings are described in the following section.

Montage Settings
Channel Type

Sleep Analyzers look at multiple channels when analyzing data. It identifies most channels by the channel type
setting.l In some instances, it may identify channels by their channel label. For example, the Obstructive and
Central Apnea analyzers will specifically identify flow channel(s) by r evi ewi ng channel s
column in the montage set to either Thermistor, Flow, or CPAP Flow. Similarly, chest and abdominal channels are

identified by the ¢ han nitid reconynerded gshattyoui ensgre al fcharindt fypes in tyodir.

montage correspond as best as possible to the channel you are attempting to record. Failure to do so may exclude
a particular channel from being analyzed, thereby affecting the final results.

Edit Settings

Protocol  Montage lEhanneI Lal:uels] Timebase] .-i'-.cquisiticun] Heview] Scoring Sets] Plots ] Graph F'ru:uperties]
W ET | PSG [01] j Rename
Headbox: |E|:|nne:-: EEG/Sleep EEG Options...

Speckrum — - -

[nput 1 | Input 2 | Tepe ECE ain Set | Color | Detection Palaril
T I EOG '
2 |C3 A2 EEG EMS LI A 'Iar'u:- EEG/Sleep | +Dow
I [ a1 EEG Exkernal O5at LA 'Iar'u:- EEG/Sleep | + Do
4 |01 Az | (TEEG O5at udsmm lanc ] EEG/Slesp  + Dow
5 |02 a1 eeG External PUSe Rt |\t 1 anc [l EEG/Slesp  + Dow
g |Loc a2 [ E0G e Rate /o 1anc I Sleer + Dow
7 |ROC A1 oG Effart uvédmm - Tanc [ Slesp + Do
g MG Body Position uvt/mm 1 anc [ Sleep + Do
1 | = = . Snore |
11 [ECGL | ECGR] ECG Duv/om 1 [ Seen +Dow
12 |- ﬂ Event Switch
13 |LATT  [LATZ2 | EMG Prassire Ouv/mm 1 [ S'eer +Dow
14 |RAT1 PRATZ | EMG CPAP Pressure Do/ 1 [ S'e=r +Dow
15 |- pH 1
16 -SNDHE i 5 11012 GEneric Al 0 i Ao 1 Sleep +Up
17 [FOw | —m penene ¢ B L/mm 1 = Sleep +Up
18 |CHEST i Effart 01Hz5Hz  0fF 150w/l R Sleer + Dane
19 |&ABD E ffart 01Hz&Hz 0 70udimm 1 [ Slesp +Up
20 [POS | e Eody Fosition  Of 0 0ff  200mv/m 1 I S'e=r +Up
21 [O5AT | e 05t of of  of  20%mm 1 R Seer +Up
22 |PR__| === PuseRate  Of  Of O 10bpm/m 1 [ S'eer +Up

whi
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! CHIN1 and CHIN2 are the only channels specifically sought by the Auto Staging analyzer by Channel label. Therefore, it is advised that you
do not change the channel labeling for these 2 inputs which may otherwise impact the Auto-Staging analysis-.
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Detection Column

There are several options which can be selected for each channel in the Detection column in the montage settings
window. Al channels in a sleep mont age slhtlewletdctiob is sestet t o
something other than Sleep or EEG/SLEEP, your analyzer will exclude the channel and as such is likely to affect
theanal yzerds results if the c$atdurngthe anadyzing precess. hOdher oftidngin anal vy
the Detection column are explained below.

Detection Falari

EEGA .ﬁ.rtlfact
ey
EEG#  EEG/Sleep

Artifag Disabled

I*

Setting Description

EEG This channel (at the discretion of the particular analyzer) may be reviewed by an EEG
analyzer(s) if it is selected.

Artifact This channel (at the discretion of the particular analyzer) may be reviewed by an EEG analyzer
for fAart i f thedppropriate BEGianatyzers aré selected.

Sleep This channel (at the discretion of the particular analyzer) may be reviewed by any Sleep analyzer
if it is selected.

EEG/Sleep This channel (at the discretion of the particular analyzer) may be reviewed by any Sleep or EEG
analyzer if they are selected.

Disabled This channel will not be reviewed by any analyzer.
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Configuring the Analyzerst o A Run o

Analyzers can be i niti aitteatis whierthe stgdy i Acquiriegpthe amralyaeri cani identity n

and mark events or staging on the study record. Alternately, you can choose to disable the analyzers during
acquisition abmim@anaabtudyfisbor anal ysis after the acqui ¢
below.

Configuring Analyzers to Run During Acquisition

Analyzers are enabled to run during acquisition when they are in display in the Analyzer window. Analyzers can be
added to the analysis window by clicking on the Add button and selecting an analyzer. After selecting the analyzer,
it will get added to the analysis window. You can access the Analyzer window from the database window by
selecting TOOLS > OPTIONS > ANALYSIS.
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Edit Settings

F'rotoc:nl] Montage] Channel Labels] Timebase] .-’-‘«c:quisition] Heviewl Scaring Setsl Plaots I Graph Properties  Analysis ]Alarmsl

Montage

Headbox

28 Channel &mbulatory Headbox
36 Channel EMU Headbox
Connex EEG/Sleep

EEG 128 Channel Headbox
EEG 32 Channel Headbox
EMU40 Headbox

Hyppo [Sleep] Headbox

Analyziz Montage

Amb23 - XLDetect
EMUZE - <L Detect
Conines - #LDetect
- As Recorded -

EEG32 - ¥LDetect
EMUA40 - <L Detect
HYFPO - ¥LDetect

Click the Add button o
add an anaheer to the
Analyzers window.

antage...

Analyzers which are displayvedin this window and hawve an
Activation setting of "Always" or "Lidhts OF F"wdll run during a live
acouisition without any further prompting fromthe user.

Analyzers
Event Study Type Activation ~ Add...
Arouzal Sleep Always
Auto-Staging Sleep Always Apnea
Limb Movement Sleep Always W
Obstructive Aprea Sleep Lights Qlff Auka-Stagin
Obstructive Hupopnea Sleep Always Bradycardia
Oxygen Desaturation Sleep 12:30 AM - 1:00 Ak Breath Rate
Snoring Sleep Lights Qiff w

Central ipnea
Central Hypopnea
Heatt Rate
Hypopnea

Limbr Mowernent

Obstructive Apnea

Obstructive Hypopnea
Croygen Desaturation
Snaring

Tachycardia

After adding an analyzer to the analysis window, you need to ensure that the Activation column is set appropriately.
The activation for each analyzer can be configured by left-clicking on an analyzer (to highlight it), then left-clicking
the Activation button and selecting an activation type.

Analyzers
Ewent Study Type Activation Add. .
Limb M ovement Sleep Lights Off
Snoring Sleep Lights Off Remaove...
Study Type...
[vaion. |
Mewer
Blvays
Lights OQfF
Schedule...
Activation Types
Type Description
Always Analyzers will analyze the study starting at the beginning of a record with no
regard for Lights Off or On, or whether the epochs are staged till the end of
the recording.
Never Analyzers will not analyze any data.
Lights Off Analyzers will begin analyzing after the Lights Off tag in the study with no
regard to whether or not the epochs are staged till the end of the recording.
Schedule Analyzers will only analyze data in the record between the start and end
times defined by the user.

10
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Analysis Montage Selection

The top frame of the Analysis window | abeled fAMontageo |
of the Montage to be used when analyzing a study recorded from a corresponding headbox. In the sample below,
the montage which wild.l be used to analyze studies reco

fiConnex XLDetecto.

Edit Settings

F'n:utu:n:u:ul] Mu:untage] Channel Lal:uels] Timebase] .-’-'-.u:quisitiu:un] Heview] Scoring Sets] Platz ] Graph Properties  Analysis l.ﬁ.larms]

Maontage
Headbox Analvziz Montage kontage. .
28 Chanrnel Ambulatary Headbos Amb23 - ¥LDetect — -
36 Channel EMU Headbox EMU3E - ¥LDetect As Recorded

. Connes EEG/Sleg Connes - #LDetect Conmes - Ref Al
EEG 128 Lhanne EeaHEnH TREnecoaed =

EEG 32 Channel Headbox 32 - =LDetect
ErdLI40 Headbow
Hyppo [Sleep] Headbox

Connex - XLDeteck k
| Clctect CPAP [01]

You can change the montage to be used for analysis by first Diagnastic On Black

P — selecting the headboxthen seleding the Montage button to Diagriostic On Gray
bring up a selection of montages. Diagnostic
Event L Cual-Top [02]
Armnzal SlrRn alwAus | m1

Typically, the Connex XLDetect montage is the default setting for the Connex EEG/Sleep headbox. In the event

you record a study using channel derivations dissimilar to the channel derivations of the Connex XLDetect

mont age, the analyzer wild/l d iard rapply the donngxoXiDetedt mentage rtodyeud 6 mo r
study for analyzer purposes only. For example, if you record a study whereby you changed your C3-A2 derivation

to C3-(A2-A1/2), some analyzers such as the Auto-Stager may not work optimally since it may specifically be

looking for a C3-A2 channel. Despite your montage change using the (A2-A1/2) input, the analyzer will disregard

this input and apply the C3-A2 derivation to the study record when it is analyzing the study. It will look at the C3-A2

derivation because C3-A2 is specified in the default montage labeled Connex XLDetect.

The Connex XLDetect montage is specifically designed to meet analyzer conditions.

11
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Protocol  Montage |Ehannel Labels | Timebasze ﬂcquisition] Heview] Scoring Setsl Flots ] Graph Pr

1 ane: Renan
Headbax: \ | Cannex EEG/Sleep Ophions
Input T | Input 2| Type LFF | HFF Motch| Gain Set | Color | Detection
1 |C3 A2 EEG 01Hz70Hz O 10u/mm 1 I EEG/Sleen
2 |C4 Al EEG 01Hz 70OHz O 10 ubdmm 1 - EEG/Sleep
3 |M A2 EEG 01 Hz 70Hz O 10 utdmm 1 - EEG/Sleep
4 |02 Al EEG 01Hz 70OHz O 10w dmm 1 - EEG/Sleep
5 |LOC A2 EEG 01Hz 70Hz  B0Hz 150u/mi 1 [ Sle=e
§ |ROC A1 EEG 01Hz 70Hz  E0Hz 150u/mi 1 [ 5=
7 |CHIM1 CHINZ EMG 10Hz 70Hz E0Hz 50 u/mm 1 [ 5=
a4 |ECGL ECGR ECG THz 70Hz EB0Hz 150 uh /a1 - Sleep
9 |LATT LATZ2 EMG 10Hz 70Hz E0Hz 50 uWdmm 1 - Sleep
10 |RAT1T RATZ EMG 10Hz 70Hz EB0Hz 50 W dmm 1 - Sleep
11 |CHEST |- Effart 01Hz5Hz  B0Hz 15mv/mr 1 [ Sle=e
12 |&BD - Effart 01Hz5Hz  B0Hz 300u/mi 1 [ 5=
13 |FLOW - Thermistor 01Hz5Hz  B0Hz 1501 - Sleep
14 |SNORE - Shore 10Hz 100Hz B0 Hz 100 il - Sleep
15 |POS |- Body Position  Off  OF o Gmvimm 1 [ Sleer
16 |DSAT - 05at (CIfe (Iff uli; 20 %mm 1 - Sleep
17 |PR Pulse Rate  Off  OF ot 10bpmim 1 R Slesr

Configuring Analyzers to Run Manually after Acquisition

If you decide you want to submit a study for analysis after the study has been acquired, you will first need to ensure
that the desired analyzers have been added to the Analyzer window and that the proper montage has been
selected in the Montage frame in the Analysis window.

F'rn:ntu:n::n:-l] Mantage] Channel Lal:-els] Timel:nase] .ﬁ.cquisitinn] Heview] Scaring Sets] Platz ] raph Properties

tontage

Headbox Analyziz Montage ~ Montage...
28 Channel Ambulatony Headbox Amb28 - LDetect
36 Channel EMU Headbox EMIIIE - ¥LDetect
Connex EEG Ep Connes - ;
EEG 128 Channel Headbox - Az Recorded -
EEG 32 Channel Headbaox EEG3Z - ¥l Detect
ErI1A0 Headbow ErA0 - ¥LDetect
Hyppo [Sleep) Headbo: HYFPPO - #LDetect w
Analyzers
Ewvent Study Type Activation ” Aadd...
Arovzal Sleep Always
Auto-Staging Sleep Always Remove...
Limnb Mowvement Sleep Alvwayz
Obstructive Aphea Sleep Lights OIff
Obstructive Hypophea Sleep Always HVEY Uiz

12
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ARungonor Submitting a Study for Analysis

Before you can submit a study for analysis, the study must first be closed and not open for review on any computer.
From the database window, select your study by left-clicking on the study so that it is highlighted. You can also
highlight multiple studies if you wish to submit more than one study for analysis.

Study Name v | 8| ® @| ®| S| 0] Referring physician | Last name | First name
sched frank,
taster avolio franco
MSLT Coooon Mroseooe
Fesp Events Moo Crionded
seizura A0 Roroon

Coe

split nighht study

Jane

Analyze,% Search  Refresh

submit selecked studies For the batch analysis

The Analyze window will only display analyzers which are in display in the Analyzer window from the Analysis
menu (TOOLS > OPTIONS > ANALYSIS).

Analyze El
Analyzers Analyzers

:venll gltudy Type :lc:tlvatlon Ewvent Study Type Activation Al Default

1ouES =Ep s The Analyzer window W rouzal Sles ]

. ] n

.ﬁlutg-atagmg ; g:eep i:wa}ls reflects what will be ¥ Auto-Staging Sleep On Al On
D”“ DSBmet” " Sleep 1;??5';»\4 shown in the Analyze I Limb Movement Sleep On

Hpgen Lissaiuration =k s ; window. ¥ Ospgen Desaturation  Slesp On All OFf
Shoring Sleep Lights CIFf ¥ Sraoring Sleep On

In the Analyze window, you can left-click in each check box to insert or remove a check mark next to each analyzer.
A check box with a checkmark indicates which particular analyzer shall be initiated once the user selects the
SUBMIT button at the bottom of the window. The analyzers with an un-checked box will not be run or analyze after
you click the SUBMIT button.

13
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Breath R ate

v Central Aphea EEG Always
£ EEG and Sleep ulii
EEG Alwaysz
Baermicnt EEG Alwaysz
¥ Obsstructive EEG Lights OFf
¥ Obstructive HM EEG Alwaysz
¥ D=pgen Desaturals
¥ Snoring Lightz Of
[ Tachycardia off

clicking in the check
o next toeach
anahger.

Analyzers

Ewvent Study Type Activation
¥ Arousal EEG Blways
¥ Auto-Staging Sleep Always

[ Bradycardia EEG 0ff

12:30 AM - 1:00 A

Submit |

All Default

Al Oft

v default
v on
off

Cancel

Lefi-clicking "All Default” will apply all of

the Activation setiings from the Analysis

window (TOCLS-OPTION S-AMNALYSIS)
o the Analyze window

Left-clicking on the Al On" buiton will
change the Activalion setiing for all
analyzers o "On" -which is the same
as if you were selecing the "Always”

option from the Analysis window
(TOOLS-OPTIOM S-AMALYSIS)

Lefi-clicking on the "Al OF" button will
change the Activaion setiing for all

anahzers to "Of -which is the same
as if you were selecting "Mever”
option from the Analysis window

| (TOOLS-OPTIONS-AMNALYSIS)

After you have made your selection, and click the SUBMIT button, your study(s) shall be processed by the
analyzers displaying a progress window until the analyzing process is complete. Once it is done, you can click on

the CLOSE button and open your study for review.

Batch Analyzer 5tatus

Studies analyzed:

Click onthe STCPALL button if vou
want to stop the analyzer from
analyang all of the studies yvou hawe
selected and subrritted for analysis.

Click on the STCP button to stop the
analyzer from analydng onlythe study
curmrently being analyeed.

Batch Progress: 0

of 1

tudy being analyzed:

Fatient Mame:

Creation Time:

bl s, Coit
22:30:26 Jun 09

3 % of data analyzed

studies

Stop Al

Stop

14
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Lights Off Tag

Utilizing a #ALi ghtysan befusedul fdr @ gppasons. Theofitstr reason ia that if you have set the
Activation type for an analyzer to begin after Lights Off, then your study record will not display event tags prior to
the Lights Off tag. This may save the user from having to delete these tags later.

The second reason to utilize the Lights Off tag properly is because some analyzers consider the Lights Off time in
their algorithms during the analysis process and identification of staging or event characteristics. Not only is it
recommended to use the Lights Off tag in a sleep study, but it is suggested that the Lights Off tag always be
marked at a point in the study when the patient is still awake preferably in the beginning of a study. It is possible for
the analyzers (particularly the Auto-Staging) to render different results if you change the positioning of your Lights
Off tag in a study and then submit the study for re-analysis.

15
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Anal ysi s

Expl ai ned

The following section explains or defines each of the analyzers.

Arousal Analyzer

The Arousal analyzer is designed to detect arousals in any EEG channel abiding by the following rules:

1

1
than 15 seconds

T APen blockingo

When an arousal is detected, the analyzer identifies the arousal by marking an arousal tag over the waveform
where it was detected. In the bottom left-corner of the tag there will be a bold letter fA0

artifact i s

marked by the analyzer and not manually by a user.

Arousal detection is performed independent of staging rules set by Rechtschaffen and Kales
An arousal is detected if there is a contiguous frequency shift lasting more than 3 seconds and not greater

i nc | wahtgdous with tme éregqtiency shiftt h e

denoti

Arousal

P g gt o ot 1,

Placing your mouse pointer over the tag and double-clicking on it will open a note displaying more information

about the tag including who or what created the tag.

Note

3

Arauzal

Caomment:

reated by B atch Analpzer run &n 2006711417 11:54
Created by by < Created byAnalyzer

|S leepE vent

Last Duration

On |November 17, 2006

Created byindivdual I\

—

|N0vember 20, 2006 |D:D4.D

o]

Cancel

Note

ng

X

Arousal

Comment:

Agsociated channels:
C4-A1

Created
farvalio

Last

O |November 20, 2006

Duration

|November 200, 2005 |D:E|3.5

=]

Cancel

16
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The arousal analyzer offers 2 parameters the user can adjust to affect the detection results. These settings can be

accessed through the Analysis menu (TOOLS-OPTIONS-ANALYSIS). Select or highlight the Arousal analyzer to
display the parameters below.

Analyzers
Event Study Type Activation Add...
Aravzal Sleep Always
Remove...
Study Type. ..
Activation...
Arougal
Defaults...

Arouzal bo background contrast |L|:|w [more detections] k

Liow [mare detections)

b edium
High [lezs detections]

kir time between arouzals [2 - 20 2] 10

Arousal to background contrast : This setting offers 3 options. Each option though simplistic in view, affects a

seriesofc hanges fAbehind the scenesodo in the allgatierrurmihgther esul t i 1
analyzer you feedettdatedad thhmae duwanmteirty of arousal s, chang
detections)o. Al tagavar-at et gd, i Ehgongefelké s$e€tting to fAHIigh

Min time between arousals (2-20s) : This setting specifies the minimum amount of time required after the end of
one arousal and the starting point of a newly detected arousal tag.

17
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Auto-Staging Analyzer

The Auto-Staging analyzer is designed to review each epoch after the first lights off tag and mark a stage score
visible along the top perimeter of the trace window indicating one of the following: Wake, Stage 1, Stage 2, Stage
3, Stage 4, REM, Movement, Unscored, or Unscorable.

Epoch 77: Stagel

T

| [ L . “ gy

¢ Wt e aa . S . L e L Wy, ' 4

I - - ) " oy w

[ N . - S “ v — -

! L4

|

F T

L. a

b.e Ve

- Rr—— - R -
e L e T O W o W N— —_— —
(4 =4}

L= =

P T ol
ISAR TN W W e T e g e S S

LA S T
i 14 . L 3 e . a 33t 1 1t Lo % % L L o %" u u 33t 33t 33t 13 i 1 1 i A “ .

The Auto-Staging analyzer is based on the staging guidelines established by Rechtschaffen and Kales. There are

no parameters which can be adjusted by the user. The analyzer is more likely to perform optimally when the first

lights off tag is marked in the beginning of a study when the patient is still awake. There is no visible indicator

signifying whether or not a stage score has been marked by the analyzer or by an individual user. You can create

or use multiple scoring sets if you want to differentiat e
user.

18
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Bradycardia and Tachycardia Analyzers

The Bradycardia and Tachycardia analyzers are designed to detect episodes of bradycardiac and tachycardiac
heart rhythms. These analyzers will calculate an average beats per minute and mark a corresponding tag on the
ECG signal if the beats per minute value is below the value set next to the Maximum Bradycardia rate in the
window below. Similarly, if the beats per minute value is above the value set below next to the Minimum
Tachycardia rate, the analyzer will mark a corresponding tag.

The parameters for both of these analyzers can be accessed by selecting any of the cardiac analyzers and editing
the values next to each label. The range in brackets contains the upper and lower limit values (Beats per Minute)
which can be entered.

Analyzers
Ewent Activation
Bradpcardia Sleep Always
Blvaayz

Tachpcardia ‘

Mumber of beats in average [4-10] |7
b axirmum Bradycardia rate (30 - 70 BPk]
Minirurm T achycardia rate [30 - 120 BPM] (100

03:42:56 AN, (0:03.0) it 10715047 PIVH0:20:0)
Bradycardia Tachycardia

i Actact oot | b b -
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Breath Rate

The Breath Rate Analyzer when enabled during live acquisition only, will display a breaths per minute value below
the flow signal channel.

FLOW hreaths.-'mln TN /\ /\ /\ /\ o o /\ /\19%2

In order to view the Breath Rate values in the Review or
be checked in the Channel Properties menu for the Thermistor or Flow type channels.

Channel Properties E|

Euternal 0Sat ] Puosition ] Prezzure ] CPAR Pressure ] pH ]
Flaw ] CPAP Flow ] Pulze Rate ] E sternal Pulze Rate ] Coz ]
pc | ecs | EEG | EMG | EOG  Themistor | pgat |

Piositi ult] v
Dizplay Breath Rate Walugs v

The Breath Rate valueusesfinor mal 6 or A biraits @lculatios. GAnyb breath ¢omsislered apneaic or
hypopneaic according to the defined parameters set in the Respiratory Analzyers (Apneas and Hypopneas) does
not get included in the breath calculation. The Breath rate is calculated as follows:

1 Breath ¥ 80 (seconds) = Breaths per Minute

LOW hreaths!mm /\ /\ /\ /\ j
186 Timne (seconds) in between 2 subseguert breaths

(measure from one airflow peak to the next)

The Breath Rate calculation/analyzer can only be performed during live acquisition. Even if you manually submit
the study for analysis after it is acquired, the Breath Rate values will not be calculated and shown in review 1 this is
a process which can only occur during acquisition.
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Heart Rate

The Heart Rate Analyzer enabled during live acquisition only, will display a beats per minute (BPM) value below the

ECG signal in the Acquisition or Review window. There are no user parameters which can be adjusted for this

analyzer.

Tirme from one R-wanve to the
nest R - wave (RRInterval)

;‘i ;g ;¥ 3 N

. . B9 ?]
Beats per NMinute

B0 T D O O o B

Calculation of Beats Per Minute

1 Heart Beat
% B0 seconds = Beats per Minute

Tirne from one R-wave to the nesxt

(seconds)

I n order to view the Heart

Channel Properties

Rat e
checked in the Channel Properties menu for the ECG channel.

value in the Review

X]

The Heart Rate calculation/analyzer can only be performed during live acquisition. Even if you manually submit the

Esternal 05 at ] Position ] Prezsure ] CPAF Pressure ] pH

Flaa ] CPAP Flows ] FPulze A ate ] Esternal Pulze Rate ] Coz
oC ECG | EEG | EMG | EOG | Themistor | OSat
Oz = = W

Dizplay Heart Rate Walues ]_
2

l
l
l

study for analysis after it is acquired, the Heart Rate values will not be calculated and shown in review i this is a
process which can only occur during acquisition.
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Respiratory Analyzers
Central Apnea, Central Hypopnea, Hypopnea, Obstructive Apnea, Obstructive Hypopnea

Respiratory analyzers need to be enabled individually. Selecting any one of the respiratory analyzers will display
some of the adjustable parameters used by all of the respiratory analyzers.

Obstructive Hypophea

Analyzers
Event Study Type Activation Add...
Aphea Sleep Lights CHff
Central &phea Sleep Lights OHff
Central Hypophea Sleep Lights Hff
Hypopnea Sleep Lights CIff
Obztructive Aphnea Sleep Lights CHff
Obztructive Hypopnea Sleep Lights OHff

Defaults. ..
Reduction in rezpiraton amplitude for hwpopnea (10- 90 %] |30

R eductian in rezpiratory amplitude for apnea (10 -390 %] |20

Mir respiraton event duration [2 - 205] 10

( Thesze settings apply to all respiratory ana@

Obstructive Apnea or Obstructive Hypopnea tags are marked on flow-type channels in the montage 1 that is,

whi chever channel has been designatedoji nfiFhewmpohaneelg 8 CRAPR
CAeSZ:0F PM (02051 ’_.r S22 PM (01800
Chstructive Apnea i (hstructive Hypopnea

FLOW- N e e n Ay
A !

Central Apnea or Central Hypopnea tags are marked on flow-type and effort-type channels (whichever channel has
been designated in the nmmdhemengpge. wi ndow as AEfforto)
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02:09:27 LM [0:38.0)
Central Apnea

01:35:25 AM [010.3)
i ['] Central Hypopnea

The respiratory analyzers look at a number of variables and conditions when identifying respiratory events. One of
the considerations is comparing the signal amplitudes of the Flow, Chest, and Abdominal channels as a study
progresses and identifying episodes where changes in amplitude are detected. The degree or percentage of

amplitude changes assists in the determination of whether to label an episode as some type of Apneic or
Hypopneic event.

The degree or percentage of amplitude change required to mark an episode as Apneic or Hypopneic are shown in
the menu below. These values can be changed. The value must be within the range specified in brackets at the

end of each | abel. For exampl e the fARe@0&) Doparameéespi i
only accept a value (percentage) between 10 and 90. Similarly, AReduction in respiratc

the
will only accept a value (percentage) between 10and90. The #fAMi n respir at-@Osyopaecameant dur 3

will only accept a value between 2 and 20 seconds.
Hypopneic Amplitude Reduction Value (HARV) T

Reduction in respiratary amplitude for hppopnea [10 - 90 %] ISEI

R eduction in rezpiratory amplitude for apnea (10 - 90 %) IBEI Apneic Amplitude Reduction Value {AARV) J
Min respiratory event duration (2 - 205 (10 Minimum duration in seconds of an event meeting any J
one of the above conditions

With respect to amplitude comparison, the analyzer continuouslyc al cul at es what it dedrer min
baseline breath. The analyzer takes into account that an indivic
study progresses. When it det easnsiingenss at hfien oarnmpalliot ubdaes ed fi nt
value of 100%. When it detects a deviation from a normal breath, one of the operations performed is comparing
the amplitude of the fabnormal o breath with that of the
duration specified by the fiMin (exengple:ild setoods)yandethe ampiitudedafr at i o
the abnormal breath represents a minimum percentage decrease e q u a | to or greater t han
respiratory amplitude for hypopneado (exampl e: 30%) o but

80%), the analyzer will consider marking this episode as some type of Hypopneic event.
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A 'f 30% Reduction from the Amplitude of a
1 Hormal Breath (100%) = Candidate fora ~ /" \" "~ =TT "' =
: + Hypopneic event 1
1 AN A L A 1
100 % 1
: 1 100 %
1 1
1 ]
: i
+ --------------------
Minimum duration =10 seconds L] "
" " - < > Newly defined "Normal
l Normglreﬁ:sellne] "Abnormal” Breath (Baseline) Breath

If an abnormal breath is detected and it persists for a duration of a least the number of seconds specified by the

AMin respiratory eventmplulp aecands)y and fhea amplitudet of the apromnal breath
represents a percentage decrease equal to or greater th
(example: 80%), the analyzer will consider marking this episode as some type of Apneic event.

80% Reduction from the Amplitude of a
Normal Breath = Candidate for Apneic
event

t—————————p

A
1
I
1
[
1
1
1
1
I
1
1
I

"Abnormal” Breath

(Baseline) Breath

24



Natus SleepWorks Analyzers Manual

The tables below provide a more detailed explanation of each of the respiratory analyzers.

Analyzer Description Visual
Apnea If the montage in the study is missing a Flow or Effort type channel,
and the analyzer detects an Apneic Amplitude Reduction (example: Only 1 of Flow
8 0 %) relative to fbaselined or ar Chest ar
Effort type channels (whichever is present), the analyzer will mark a | aApdnmen M

generic fAApnead tag (not Obstru
have sufficient information to classify the apnea.*

Obstructive
Apnea

An AObstructive Apneaod event is
Flow-type channel in the montage displays a reduction by at least the
value specified by the Apneic Amplitude Reduction parameter
(exampl e: 80%) relative to fAbaseli
no amplitude reduction is observed in any one of Effort-type
channels greater than the Apneic Amplitude Reduction parameter
(exampl e: 8 0 %) relative to fAbasd
duration of this reduction must be at least the number of seconds
specified by the Minimum respiratory event duration (2-20s)
parameter (example: 10 seconds).

Abdaomen /V\/\/W\/\

Central
Apnea

A ACentral Apnead event is reco
type channel and any one Effort-type channel in the montage
displays a reduction by at least the value specified by the Apneic
Amplitude Reduction parameter (¢
or finormal 06 breathing. The dur
least the number of seconds specified by the Minimum respiratory
event duration (2-20s) parameter (example: 10 seconds).

Hypopnea

A AHypopnead event i s recoghni-tgped
channel and any one Effort-type channel in the montage displays a
reduction by at least the value specified by the Hypopneic Amplitude
Reduction parameter (examplmreeod
finor mal o breathing but not gr €
Reduction parameter (exampl e:
finor mal 0 breathing. The durati
the number of seconds specified by the Minimum respiratory event
duration (2-20s) parameter (example: 10 seconds).

Fliow

Chest

Ahdormen

AVATYYYYAA
Py

Obstructive
Hypopnea

An fAObstructive Hypopnead event

of a Flow-type channel in the montage displays a reduction by at

least the value specified by the Hypopneic Amplitude Reduction

parameter (example: 30%) relatiy
and when no amplitude reduction is observed in any one of Effort-

type channels greater than the Hypopneic Amplitude Reduction

parameter (exampl e: a3s0e%)i ne &l act
breathing. . The duration of this reduction must be at least the

number of seconds specified by the Minimum respiratory event

duration (2-20s) parameter (example: 10 seconds).

Flomy

Chest

Ahdamen

FAAVAAAVA'

Central
Hypopnea

A fACentral Hy p o p n &Zeddwhea the antplitudesof ar
Flow-type channel in the montage displays a reduction by at least the
value specified by the Hypopneic Amplitude Reduction parameter
(exampl e: 3 0 %) relative to fdAbas
greater than the Apneic Amplitude Reduction parameter (example:
80%) relative to fibaselined or i
a reduction in amplitude greater than the Apneic Amplitude
Reducti on parameter (exampl e:
finor mal & br e amnehof thg Effortrtypeachapnel in the
montage. The duration of these reductions must be at least the
number of seconds specified by the Minimum respiratory event

duration (2-20s) parameter (example: 10 seconds).

EVAVAVVV VAL

Chest

Ahdormen

M W
A EEATA
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Oxygen Desaturation Analyzer

The Oxygen Desaturation Analyzer is designed to detect ep
(OSat/Sp02) has dropped various percentage units below a baseline value. Oxygen desaturations are detected on

the OSat channel type in the montage. The Desaturation event tag displays the duration as well as the percentage

drop or gecrease in percent from a baseline Oxygen Saturation (OSat) value on the OSat channel in the Review

window.

% The desaturation percentage is only available when using the analyzer to mark desaturation events. Any desaturation event marked manually
by a user will not display the percentage drop from a baseline value in the event note.

|
12:57:49 LM [0:36.0] 12:38:29 AM|1:05.0]
xygen Desaturation {-20.3%) Oxygen Desaturation {-140%)
100 5
—__ ] S0 %
0%
A A

There are 3 methods available for users to select with respect to how the analyzer detects the beginning and
ending of desaturations. These settings can be accessed by selecting the Oxygen Desaturation analyzer from the
Analysis window, thus displaying adjustable parameters.

The Desaturation parameters consist of 3 components:
1. Defining Characteristics

2. Onset Rules
3. Termination Rules

Analyzers
Ewent Study Type A ctivation Add.
Dwypgen Dezaturation Sleep Lights O

Remove. ..

Study Tupe...

Activation...

Ouygen Dezaturation

Defining Characteristics

Defaults...

E gD

Onzet iles
Abszolute bazeline ﬂ |SD

Min desaturation duration (5 - 20 5] |5

i desaturation [0 - 100 %) |4

Termination les

Recovery: % from valley j |3

Enable steady state termination

Defining Characteristics
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Min desaturation duration [5 - 20 =) |5

AMi n des atlulrOa%) itbs rsettifigOspecifies the minimum percentage decrease from a level of oxygen
saturation otherwise referred to as fibaselined required
indicates that an oxygen saturation (OSat) baseline of 91% would have to decrease to at least 87% before being
considered a desaturation event.

b in dezaturation [0 - 100 %] |4

AiMin desat ur atii2®n & thissetirng speaifies(th® minimum length of time in seconds an episode of

oxygen desaturation must persist or continue for,b ef or e being cl assi fi edForesamge, ifi Des a:
the analyzer determines the OSat baseline at a point in time in the study to be 91%, and the OSat decreases by 4%

to a |l evel of 87 %, tmust rempaéntat 8% tordlever @8 at teast Sesecmnds before being
considered a desaturation event. This parameter will accept a value in seconds in the range of 5 to 20 seconds.

Onset Rules
There are 3 options which affect how the analyzer detects desaturations from a baseline OSat value.

AutoBaseline

The first opti on herstheihdtabaselindoptoreid seleced the analyzer will utilize its own set of
detection algorithms and rules to identify baseline averages, onsets, and points when the OSat signal recovers and
the desaturation event ends. . In this mode, the only parameter which can be modified by the user are the Defining
Characteristics. The Termination rules or parameters DO NOT have any affect on how desaturation events
terminate.

Onzet rules

Auto bazeline tin desaturation duration [5- 205 |5

Min deszaturation [0 - 100 %) |4

Average Amplitude

When the AAverage amplitude over durationo option is sel
using the value entered in the Baseline duration box. In the example below, an average amplitude (baseline value)

is calculated using 3 seconds of data f r om t he most recent period of Anor mal
respiratory flow/effort channels. When a subsequent OSat value representing a 4% decreasef r om t he pr evi
second averageo or baseline value is detected, this poir
desaturation event if the event meets the Minimum desaturation duration criteria. When using the Average

Amplitude onset option, the Termination rules or parameters are used to determine when desaturation events

terminate or end.

Onzet rules

Min dezaturation duration [5- 20 5] |5

Bazeline duration [1-300z] |3 i dezaturation [0 - 100 %] |4

Absolute Baseline

When the AAbsolute Baselined opti onvalues(exanple:88%) eidch witbee use
used as a baseline value throughout a study. When you set an absolute baseline value, the analyzer will identify

and mark desaturation events on any OSat episode whereby the OSat values are less than the Absolute value

(example: 88%). In this mode, the Termination rules or parameters are used to determine when desaturation

events terminate or end. Typically, if a desaturation event ends as a result of the Termination rules and the OSat

signal is still below the absolute value, a new desaturation event may be created.

Onzet rules

Abzolute baseline a3 hin desaturation duration (3 - 20 5] |9
Min dezaturation [0 - 100 %] |4
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Termination Rules
The termination rules offer 2 options which govern how desaturation events end.

The analyzer attempts to identify

a fAHiI 1l o point and a AVal | ey é&fineptha onset ofiardesatutation &8rd dnd is usgdn a |
as a reference point to calculate when a desaturation e
selected. The Valleypointdef i nes the fAtrougho or | owemrdtisugeddsniteferenobe a de
point to calculate when a desaturation event terminatesonl y i f the fARecovery from % v
Review the example below for a better understanding of the termination options.
Hill = starting Point or Onsetof a Desaturation Event
"
D
90%
IOSAT 901 %
[
77%
;Elapsed Time |Secends}) i 20 seconds ! 7:/0 ; i
Termination rules . . )
Desaturation Event would start at Point A (Red Dot) and end at Point C
{Orange Dot) since Point C represents a minimum 3% increase from the
Fiecovery: ¥ from valley ERE "Valley" (Paint B - Purple Dot)
Termination rules
Desaturation Event would start at Point A (Red Dot) and end at Point D
{Green Dot) since Point O represents a maximum 3% decrease from the
Fecovens: % fram kil EaRE "Hill" {Point A - Red Dot)

Enable Steady State
The Ter mi nation Rules includes an oTemminaiondo.caThed dadgnabhei §
situations when you have an OSat signal which #fAdesatur

sufficiently to provide a clearly defined ending point of the desaturation event.

In situations where the termination or end point does not meet any of the recovery from hill or valley options the

analyzer will end a desaturation event before it exceeds 5 minutes.

If you Enable Steady State however, the

analyzer will apply 2 additional rules in an attempt to end the duration of a desaturation event. The image below

provides a visual example of how Enable Steady State Termination is used.

Max steady state delta

This parameter accepts a percentage value between 1% and 5%. The analyzer checks to see if the OSat signal
fluctuates or changes in either direction (increase or decrease) by a percent not greater than this value. By default

the value is 1%. Therefore the analyzer will end a desaturation event if an OSat signal6 s
speci fied

range of 1% for a duration of ti me
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Max steady state duration

This parameter accepts a value between 1 and 300 seconds (5 minutes). In order for the analyzer to terminate an
speci fied

event, the OSat signal must meet the condition
time specified by the Max steady state duration.
Termination rules ——
Max steady state delta 1
Enable steady state termination v Min steady state duration B0
—
Hill T
[ Desaturation Event
\_‘_\ 4%
= 93%
oy 2%
‘—_\L_—H—n 91%
Valley
AL - e
1 89% 1 1 ~
1 ———— ———— ———— - ———— e ———— A
i £
Elapsed Time ! ,’
from Beginning 30 Seconds 60 Seconds 90 Seconds "’
of Desaturation la » ! -
-
1 OSat signal does not change in either direction by == “‘F
[} more than 1% for a least 60 seconds, therefore the 1
analyzer terminates the desaturation event at the
90 second mark

Below are 4 examples of the results computed from 4 different analyzer settings. All 4 sample OSat tracings are
taken from the same study from the same time period allowing you to compare the differences between analyzer

settings. Review the examples below to gauge which analyzer is likely to address your preferences.

Autobaseline

IDSAT 96.7 ¥
mmﬂmmmmmmmmmn w4 015 07

obtain

are more |
Avall eyo

setti
after a

Witht hi s
endingshor t |l vy

ng you

Hi

s t oaboratosdeks. |

desatur at
yl

Absolute Baseline (example: 88%)

910 918 00 6a] 2 TARTTE 402 {4 WAALTI TASTE2D M0 461 a4 915 07

840 910 838(80.1 816 805 042 027 808 855 827 784 74

This setting is appropriate for those wishing to establish their own baseline value and not rely on a constantly

changing baseline value.
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Average Amplitude with Recovery from Valley

. |

smmmmmmimmmm:mmmmmmMﬂmmmammm

This setting is appropriate for those | ooking to define
these settings result in a greater number of individual desaturation events compared to setting the termination rule
torecoveryf r onmmia 10 .
Average Amplitude with Recovery from Hill

- L
IDSAT 96.7 1
60447908 890 919 915} 000 026 702 AITLE 92 04 WA TASLD 930 #0184 OL5 53 W0 919 S8 01 9L 95 92| 07 @ 055 827 704 142
If you compare this drawing to the previous sample (Average Amplitude with Recovery from Valley), you will notice
that total duration of all desaturation events are practically the same. The primary difference is that the recovery
from Ahill o option results in longer -desatsdati on events
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Limb Movement Analyzer

The Limb Movement analyzer is designed to detect single episodes of movement activity on specific channels in
your montage. The analyzer will mark a limb movement tag on any channel in your review window as long as the

channel type in the .nitennatalygywu darshave a differend chanfeMype other than EMG as
long as the channellabeli s titled ARAT10, R,AhE 2nalyzer iill sAillMdy @ tag am the ¢hanAeT 2 o
in the review window.>
Neme [ DIAGNOSTIC[01] =] __ Rensme |
Headbox  |Connex EEG/Sleep Oplions...
05700 P (0:03.0] Input1 | Input2 Type LFF | HFF | Notch Gan Set Color | Detectic Polasty | Gid
Limb Movement 1 - off
2 [3 a2 EEG 03Hz35Hz 60Hz 7u/mm 1 ] EEG/Sk + Down On
3 |C4 Al EEG 03Hz35Hz 60Hz 7u¥/mm 1 (] EEG/Sk + Down Off
LATL-LATZ WWWM‘“‘MWW 4 [0 A2 EEG  03H23Hz 60Hz 7v/mm 1 [l EEG/Sk +Down Of
A 5 |02 Al EEG 03Hz35Hz 60Hz 7uv/mm 1 ] EEG/Sk +Down Oif
6 |LOC A2 EEG 03Hz35Hz 60Hz 15uw/mm1 ([JJ EEG  +Down Off
10:51:59 FM (0:02.0) 7 |ROC A1 EEG 03Hz 35Hz B0Hz 15u/mm 1 - EEG  +Down OH
['l Limb Movement 8 |CHINI CHIN2 EMG 10Hz 70Hz 60Hz 5u/mm 1 ([l Sleep  +Down OF
9 |ECGL ECGR ECG 03Hz35Hz B0Hz 70 W/mm 1 - Disablec +Up DK
i |FRR - PuseRate Of |Of  Of 15bpm/m1 [Skee +Up Off
RATH - RATZ wsdineey [ 10 |LATI LATZ | EMG N 10H:z LR 60Hz Sw/mm 1 [ Sleep  +Down Of
A 12 JRATT RAT2 EMG 10Hz 70Hz |60Hz 15uV/mm1 ] Sleer  +Down Off
13 |SNURE Sriore 10Hz 100Hz E0Hz 100 uV/mi 1 - Slkep +Up OK
14 |FLOW Themmistor 0.1Hz5Hz 60Hz 15W/mm1 [Jj Sleer +Up O
15 |CHEST -- Effort 01Hz5Hz 60Hz Suv/mm 1 ] Sleer  +Down Oif
16 |ABD Eiffost 01Hz5Hz 60Hz S5u¥/mm 1 (] Sleer  +Down Off
17 | OSAT 0Sat o Oif of 20%/mm1 ([ Seer +Up On
18 |POS Body Postio Off  OIf 0ff  Smv/mm 1 - Disablec +Up n/a

i you decide to use something other than electrodes to record limb movements such as some type of transducer to record your limb
movements, you could configure the device in your montage to have a different channel type other than EMG i for example, you could use
a nrger for the analykzer t h e

Generic AC. I'n this

scenari o,

you woul d

to detect movements on this particular channel as recorded from your transducer.

ALi mb
the parameters used to identify movements.

Limb Movernent

kin movement duration (0.3 - 5 2]

b ax movement duration [3 - 20 3]

Combine movements closer than [0.5 - 20 g]

kin movement to background amplitude ratio [5- 1000]

Min movement amplitude [10 - 2000 w)

Essenti

I'ly, the anal
signal. If the d

a
Asudden change

yzer

n

compares

frequencybo
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settings it will lay a tag over the movement in the channel tracing.

If you have more than one limb movement

channel, the analyzer will lay the tag only on the channel exhibiting the movement. If you have multiple limb
movement channels and more than one channel displays a limb movement at the same time, the analyzer will only
mark one tag on the channel(s) i if there are movement occurring at exactly the same time on 2 different limb
channels, it will still only mark 1 tag. See the chart below for an explanation of each parameter.

Parameter

Description

Min movement duration (0.3 7 5 s)

Movements are defined based on the duration in seconds you specify
in the range from 0.3 to 5 seconds

Max movement duration (37 20 s)

Movements cannot exceed a duration longer than what is specified in
the range of 3 to 20 seconds

Combine movements closer than (0.5 1
20°s)

Movements meeting all of the other conditions in the analyzer and
which occur within the value specified in the range of 0.5 to 20
seconds of a previous limb movement will not be marked as a limb
movement

Min movement to background amplitude
ration (51 1000)

This value specifies the sensitivity or minimum amplitude necessary
for the analyzer to detect a limb movement relative to baseline. A low
value means lowering the threshold and therefore likely to result in an
increased amount of detections. Increasing this value means
increasing the threshold thus excluding lower amplitude movements
resulting in a lower number of detected movements

Min movement amplitude (10 7 2000 uV)

Movements must have an amplitude minimum of the value specified in
the range of 10 to 2000 microvolts

32




Natus SleepWorks Analyzers Manual

Snore Analyzer

The Snoring analyzer is designed to detect single episodes of snoring activity on specific channels in your
montage. The analyzer will mark a snoring tag on any channel in your review window as long as the channel type
in the mont age. Altsrnatly,tyou tan hafieardiffereat&éhannel type other than Snore as long as the
channel | abel is titled ASnoredo the analyzer will st

A0:06:58 PM [0:00.4]
Snoring

ASnor es 0 edihy seledimgfthie snoring analyzer from the Analysis window which displays the parameters
used to identify snores.

Essentially, the analyzer compares any fisnoreso ofr

r

signal. I f ndhe fisutidequemayo or snore meets the fol

settings it will lay a tag over the snore in the channel tracing. See the chart below for an explanation of each
parameter.

Parameter | Description

Min snore duration (0.37 5s) | Snores are defined based on the duration in seconds
you specify in the range from 0.3 to 5 seconds

Max snore duration (37 20 s) | Snores cannot exceed a duration longer than what is
specified in the range of 3 to 20 seconds

Combine snores closer than (0.57 20 s) | Snores meeting all of the other conditions in the
analyzer and which occur within the value specified in
the range of 0.5 to 20 seconds of a previous snore will
not be marked as a snore

Min snore to background amplitude ratio (51 1000) | This value specifies the sensitivity or minimum
amplitude necessary for the analyzer to detect a snore
relative to baseline. A low value means lowering the
threshold and therefore likely to result in an increased
amount of detections. Increasing this value means
increasing the threshold thus excluding lower amplitude
snores resulting in a lower number of detected snores

Min snore amplitude (10 7 2000 uV) | Snores must have an amplitude minimum of the value
specified in the range of 10 to 2000 microvolts
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Post And8hysigs: to be Awar e Of

A Vi

sual 0 Anal ysi s

When the analyzing process is complete, you can open a study to review its results.

X

BNORE*@'- OO WO 1 o
A A |0:00.9

X

Events marked or laid by the analyzer look identical to events manually marked by a user with one
exceptioni analyzedevent s ar e shown with a bolcdmeloftheteeenttag A o

Arousal

Event tags display the start time of the event occurrence and the duration of the event in seconds in
brackets

A0:06:18 M [0:00.5) 00622 FM [0:00.5] 00625 FM [0:00.9)]
Snoring Snoring Snoring

Hovering your mouse pointer over the
eventtag displays a tool tip showing
the duraticn in seconds of the event tag

Double-clicking on an event will display a corresponding Event note window which displays additional event
information regarding amplitude, duration, and time creation

Note Pz| Note g|
Arousal Arousal
Comment: Camment:
o~ Azzociated channels:
C4-41

Created by Batch &nalyzer run o 2006411417 11:54 < Created byAnalyzer
&t

I\ Created
On |N0vember 17, 2006 Created by individua | fawalio n |November 20, 2006

. Lser
Diuration ﬁ/ Lesh Duration

[November 20, 2008 |o:04.0 [November 20, 2008 0035
0k | Cancel | ok | Cancel |

If the analyzers are initiated after a user has manually scored a record, the analyzer will not lay an event
tag if one already exists. The analyzer makes this determination by comparing the start times of the
manually entered tag with that of the analyzerds
each other, the analyzer will not a lay a tag.

Analyzers do not delete previously laid event tags

If you want to keep analyzer results separate from manually marked event tags consider creating an
additional fiScoring Seto.
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Validating and Editing Analyzer Results

It is not necessary to formally validate or verify each event marked by the analyzer. Report and Review window

statistics include both analyzed and manually scored events as long as they are all saved in the same scoring set.

If you prefer a process allowing you to validate each event marked by the analyzer, you can wuse the a
accept or reject functions available in the Review window toolbar.

259 - iz

Accept All Automated Events | Reject Al Automated Events

Maove ko Mext Unverified Event o
Maove ko Previous Unverified Event <

Using the firsticonyou can sel ect an individual event in the revie
pressthe INSERT key on your keyboard to accept the event. Onc e
is replaced with a checkmark symbol indicating the event was laid by the analyzer and manually verified by a user

by their action of selecting the analyzedeve nt and using the AAccept Evento funct

10:06:45 PH [0:00.5] 00645 FM[0005)
Snoring ['] Snoring

b

Once an event has been verfied the bold "A4" in the
pottom left-corner of the event tag is replaced with a
checkmark symbaol

Using the Reject Event button will delete the event tag completely leaving no trace that an analyzed event existed
previously. There are additional opti ons wgent toktleeynexd ar d
Aunverified evento allowing the wuser t o i Algmatelyauacdnl v ac
choose to simply accept all events of the same type (e.g. Accept all analyzer-laid snoring events) or to reject (or

delete) all events of the same type (e.g. Delete all analyzer-laid snoring events).

BloiBlle: |

Or

sccept Al Automaked Events :
svacesl tll Auliametisd Even Reject All Automated Events

Maove ko Mext Unverified Event =
Move to Previous Unverified Event <
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Mass Deletions and Data Exclusion

Analyzers generally do not discriminate where in the study to analyze. Analyzers will analyze a study whether it is
staged or not. It will mark events in Wake and Unscorable if it detects an event. If you want to delete all events
marked in stage Wake, the Annotation Viewer in the Review window provides a convenient function allowing you to
delete any event type and whether or not you want to delete analyzed events versus manually marked events.

In the Review window, display the Annotation Viewer (VIEW-ANNOTATION VIEWER). Click the icon in the top
right corner fADel ebe Annotations By Type

s\c\ D e Sid

T|me | T|tle |Delete Annatations By Type |

Check off the event note types you want to delete. Note that you can choose to isolate and delete events marked
by the analyzer and those marked manually. Check
making your selecting click the DELETE button.

36

t

he

N



