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SleepUProfiler

Scoring Manual

Signal Pattern Definition and
Application of Sleep Staging Rules
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Section 1: Auto-Staging Rules

The aute-scaring algorithms are based on éeconstruction of the power spectral d=nsities o the [LG actwity
and aszessment of patternz across contiguows cpochs. The first two hours of a slecp study arc presented
below to highlight the change: in alpha, sigma, beta anc EMG power. Figure 1.1 chows the transition from
tlzep onzet to stage W3, Notethe decreaze in EMG power (black] and increaze in sigma powe- (green) as the

deptn of NRFM sleep increases
i (L

Figure 11
Alpha
Sigma
Beta
EMG
& III|III IIIIII]IIIIIIIII III [ 1]
N 1 )0

Hour 1

Fligure 1.2 highlights the trznsition from NREM to REM and then back to NREM.

siging (green) anc inueased domingnoe ol beld (rusl).
=TT BT I

Snom

Figur= 1.2

Figure 1.3

Page 2 of 38

@ 2013 Advanced Brain Moniterirg, Inc.
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1o differentiate N1 from KEM, the algoenthm expects increzsed relatwve alpha actvity, potentizlly increased
EMG activity, Izss sharp and more highly correlated ocular activity Inthe 30-second epoch |Figure 1.4).
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Stage N2 is detected when delta power increases relative to alpha and EMG activity, in the absence of ocular
activity and/or presence of sleep spindles. Spindle cetection requires concurren: bursts of baoth alpha and
sigma activty (Figure 1.5).
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Stage N2 and N3 are differentated based on delta activity equivalen: to +/- 3= microvolt change, a
magnitude equivelent to the 75 uv observed from the cantral reglon during conventional PSG. simillar to PSG
20% ul Lhe epouch ur 6 secunds muslincludsz high armplilude della aclivily Le be cdlled slage N3 (Figure 1.6).

i e ot |t | o 6 i3 i 50t g 4] [ S S SR ——

‘ F .-l..| I. JT?'.H"

Ll i o A f
vy W

N il AP Ld
Figre 16 el Ll

SR e

Fligure 1.7 displays an epoch staged REM and characterized with dense REM based on the amplitude of the

negalively wonielaled LEOG and REOS avlivily.
et -

oA

i Yl TV,

A s TP -
[

Figarel7 ==

ad

B

1 | | .
m o W ;'\-3.....\1»-. o Ki l,q"‘\"lwawJ'lal s semempmpsfirm gty ol e e b o P bt e S

- L |‘I .

Figure 1.8 prezents sgnal patterns that appear to be similar but are differentially staged N1 ard FEM bazsed
on the magnitude of the alpha (pink), sigma (green) and beta (rust) power dersity.
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I he rules were designec to emulzte the Amencan Academy of Sleep Mediane sconing rules with a few
excepticns:
1. Fowur conseculive non-wdke epochs are reguired fon sleep oreel Lo oocar in Lhe lirsl lve-minales.
The first epoch following a wake period in a block of RCM epochs will be staged N1
Cpochs wil be assigned the I ghter stage (i.e, RIM ko N1, N2 to N1, etc) when 2 significant arousal
[EMC) ewent ocours, viclating the majerity of the epodh rule for aszigning a stage.
4. Epochs staged as N2 will be marked Light N2 (or L2} based on three rulesindicating light or
transitions to lighter sleep as chown in Figures 1.9, 1.10 and 1.11.

R

=

Light N2 rule #1: Elevated alpha activity across entire epoch

o n“,.\,.M_,'_.W‘I"-.w, ot e B M,_,w,A_,M,\,-qmv‘\mﬂv*\u’w'\twwmw,-\nL_.\N_V
=
[— -L___,L_V_MIIVMIW_V_H‘,-_L_H\_,M L S SR, e EETE, BN
Lo
Figure 1.4 b=
e e s w-"| )Mlu,’“lrwrr—n Gt ""\‘*“'-’“"-1""~-M- ﬁuw ,ﬁmi«ﬂ-’%ﬂw
A ' 4,
. 4 + 4
R N Uy S N = e - i :
Light N2 rule #2: Elevated baszlire EMG or EMG excurs on
oo | i At %MW"’W\
M|
" ot AP S e,
FEOD N A e At A it Pl e w"’“w-{‘-\_amm_ ]
Figurc 110
jlﬂm\;myﬂfv,ﬂJﬂﬁMﬂwmm_’\g NVWMM"“"
£l
Light N2 rulc #3: Cortical or micro arousal
L - et s w2 e R
e W_ﬂ.\'_\_,vﬁw{.wv\,.-\-m" Y R T P T WL NN P P, i
Figure 1.11 renn s j,mﬂklﬂuw\,wu{n\mwd‘ pmqp‘h-“u-“.fﬁwf"wwﬂmwrwﬂ{'—ﬁwhvf’u.-‘\u'-sr\.'\“-_ﬁﬁiw"'
M|
=]
=
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Section 2: Sleep Profiler Presentation and Navigation

2.1: Presentation and Navigation
Itaging scouracy may be

Impedance values i
rompromicad with = 15 kD

e T T o | v | P s, s et 50 04 g [ DT Wak

— — — Srage M1

o . ——— _ _ o
[ '.IIT L L -
Figare 2 11 EL
. StageN3

FEM

Staging for

w— Current screen
H— Cntire night

| | 4— Sleep Onset

Time szale

Backward Fonward E
I' 1 screer 1 Scresn Baukward Forward
e I e [l s - Soreen

Backward 1' 1-sec Time scale
1-sec 10minuLes

. . . . .
Doukle left click on either stripe
L I W I NG 1 “E‘_I 10 prevent e 30-set epocs

Nefan’t Sgnal Filtering

b -, o -
| —— - e —— S e
e
L] N N o e J— AIL e i
e e RO P, wwm
- I
o =
- 'I'I'I'I_I'l'l_-''I'__'l_|TTl'|'|'|'__'ITl'l'l'l'l'fl
Page 6 of 38
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2.2: Arousal Events

Channel

Color

D42-8205-2 Rew 7

Description

. — . & beat per minute increass (decrease) compared to the
Autonormic activation Pulse Crange stri
e e previcus [subsequent) 107 beat
Muwermenl gr ousdl Hroww Pink slripe Initigtivn ol movernent with sleppet tanges: ltom 1w 3
Spindlc Dark bluc stripc Shors burst of alpha/sigma activity
Cortical zrouzal EE . . 3-zecond sustained increace in alpha activi
- Light Blue stripe . - - - - .m‘l
Mirrnarosal-nther F-sernnd sistained increase in FMG artivity
o -]
* spinmies Aurtonami: actimtion
et i eompax - . | Adraram
" s
= Maovement arousal
a — -
- al
. A ird] AT AR A | -
Figre 2 91 |50 bt o fan Ll e ¥ A AL W e
- ﬁﬂ” o, " LY "
] T A gLy W= T
pran p A0 Y
& B r bl f
| o ot Aa
o » Iy R0 S N Wﬂi
. a0 W L v
2.3: Artifact

Sleep Profiler signals identified with artifact are marked in red. When a-tifact is detected in more than 15
seconds of the differential sigral, sle=p staging is alternatively applied to LEOG, and if LEOG is cortaminated
then sle=p staging is applied to REOG. If the signal is markad red across all three channels it is staged invalid.
Impedance testing, which cocurs very 30 minutes, has a unigue pattern that is a so marked as red. If the
impedance test covers more than 15-seconds of an epoch, it is staged as invalid.

fw,r,,wmmm, ""W'\WW“W

- s 4 Wi
S sy

B
e

Signal marced as
artifact

| iwWrﬁ-..lwml'm’qw(‘M‘“‘N&M,'MMW :

Figure 2.5.1

@ 2013 Advanced Brain Moniterirg, Inc.
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2.4: Filtering

Anarrow banc-stop filter (0.1 to 0.6 Hz) is automatically applied to the presented signal during stages N2 and
N3 to remowve respirzgtion/sweat ertifact that can create confusion with visual interpretation. A side effect of
the band-stop filter that is effective in elim nating slow artifacts is that iz also attenuates the amplitude of
delts weaves during slow weve sleep. The example below shows the impact ot the band-pass filter on

unfiltered and tilt=red signals.

113 Lil} -

.'JI]L\ ﬁ J1| j”l |.l 1 o ‘1 n |1
Lere A w [\ | ! | b A N.‘ 4] Ji [
e f M y 1}\) (l,r WJ \ J 'l Ml- -"knfj"ll] J \'av.-\__-‘w\k“.""\"lf IL-., N". l Ir"n | |”1|
Fgure 24.1 i} V"}; .,\ L‘ | A e M | [ "!l 4
s, @ T, . 1 Ur . a ’ i v ]
. i A f ) I, \ f JIL* II'.
v T d fi |
L ey ) J*‘1 _f'r alh VA A i )
LU *‘I‘ - M‘J"f W et \I') L W ‘\-ﬁ‘"‘mw"“‘fﬁwf W' | ~|' " ".r"I -
By Unfiltered ! “iltered
] 45 (aa U &
The signal(s) can be presented with or without the bandstop filter visual interpretation using the following
controls.
f‘_ a ;_I [ Voasas (5 PTRIN TR
-] M i ’ /U'.‘M_‘V_.
b o gl h A “\‘ f’
P i el an
B
rec Vet ST h ” ’
Figure 24 7 Dand-stop fftered
S et g T N e e P b B T e
o I i . i WY
N i, el PR

Sewveral options are provided to navigate forward or backward in the record wth the signal presented, with or

without filtzring.
Show
Unfitored Show
Unfiltered
' w | e —— | O ||J5':D|J:m:un.uou Filter | unfuter
Shrwe
Filterad
Show
Filtered
Page B of 38
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2.5: Editing Sleep Stages

The slape gssigned Lo an epoch can be ediled in une of Three ways.

1. Usethe key padto assgnan alternative stage and move forward tc the next epoch.

Stage Number D DD
Wake 0

= O
Stage N2 2
A
Light W2 4 =

T e e IO 0
Sleep NOS [

= o

2. Right click on the stage and use the dialog box to essign a new stage.

Comar toTech naiid

Irvsect Beginningal By
Fraject Duggning of Thety | -

s Beginning o Stsdy
Faject Baginning o Sauc ' ' 1
m . — . st Ened 3f Sy

T e ol Sty —— e | = Rajact Endod Sivdy F
CETOAe Y EST| mujectEnd of Sty I

3. L_eftclick and drag across multiple epochs, release end use the dialog box to assign the same stage to zll
included epochs.

VTR EIMA COSE | i | P b Raini i DO LAEU M 1 G || ebma |l S d R d

@ 2013 Advanced Brain Moniterirg, Inc. Page 0 of 38

20



Sleep Profiler Scoring Manual D42-8205-2 Rew 7

Section 3: Guidelines for Editing

1. Ensure sleep onsetis correctly set. Inspect epochs staged Awake with secondary N1 stripes wo help
make the necessary adjustmeants.

<. Whensnonng is constantand greater than 4U di, butthe epoch 1s called Awake due to high EMi
PSD, stage as ML

5. Inzped epochs assigned bolh REM and NREM primary and seconddry sbripes.

4 |f the PSD trensitions ere not obwious, inspect 3 epochs before and aft=r transitizn= that start and end
RCM blocss.

L. Meccognize the rare cascs 'n which large deltaftheta waoves arc staged REM, or large densc REM acular
actvity is staged N2 or N3, and adit accordingly. Use the up/down arrow to filker/unfilter the signal
in order to assist with the pattern recognition.

f  Identify epochs stager NS attributed t gross movement and stage as Awake, or if = 15 sers nf <leep,
assign the same stege as the previous epoch.

7. Resolve Awake with N1 secondary strioes by visual detection of at ‘east 15 seconds of slowing EEG
without movement and:

a. Ifprecedec by Awak= o~ N1 or arousal occurs in the 17 half of the epoch, then stage N1.
b. Ifprecedec by L2, N2 or N3 and arousal is in 2™ half of epoch, stage L2.
. Ifprecedec REM anc arousal is in the 2™ half of the epach, stage REM.
&. Resolve Awake with N2 secondary stripes by visual detectior of at east 15 seconds of slowing EEG
without movement and:
a. Iftwa o~ more spindles are visual y confirmed, stage L2
b. Ifonz o the spindles can be visuzlly confirmed, staga N1.
c. [Itall spindles are insufticient amplitude, the stage should remain Awake.
@ 2013 Advanced Brain Moniterirg, Inc. Page 10 of 38
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3.1: Editing I'ransitions between NREM and REM

Review the transitions between REM and NREM and ensure that high amplitude dense REM that cortributes
large delta power is not misclassified as NREM.

Figure 3.1.1 shows extreme dense REM misclassitied as N3 due tc increased delts and EME P5SD (olack colar)
attributed to the sharp edges of the ocular activity.
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Because L2, N2 and N3 are presented with the band stop filter (Fizure 3.1.1), press the up arrow to untilter
[Figure 3.1.2) and visually confirm the ocular activity and edit the epoch.
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Use the primary and secondary stnipes to identfy peniods that may raguire editing of HEM anc NEER.

Figure 3.1.5 shows g mised palem of N2 and REM. Use Lhez up and dowi arrow o Nip belween Uhe Dillered
and unfiltered sighals to make a scoring decision. Urless the secondary stage is obwiously correct, do not

edit.
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Figurc 2.1.4 shows sccondary REM called, presented with the bardstop filkcr cppicd.
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Fer each HEM Block, from first indication of KEM (primany or secondary HEM stripe), go back 3 NHEM epochs,
confirm the transition to REM. From final epoch with a primary or secondary FEM stripe, go forward 3 MREM
epuchs, conlinm Lansilivn away [rom REM.
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Avoid the tendency to over score. |he auto-staging s designed to differentiate h gh beta activity without
dense RZM common duting medicat=d light sleep (Figure 3.1.7) from similar appearances that should b=
slaged REM (Frwe 3.1.5). One ol Lhe REM aulu-suwring rules iy based vn prozimily of epuchs wilh dense
ocular activity to det=ct a RLM period. Note the differences in magnitude of the beta P5D jrust celor) and
amount of ocular activity in th= COG channels in Figures 3.1.7 and 3.1.8 below.
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3.2: REM with Delta Waves to N2

In appraximately 5% of cases, large amglitude mired de ta/theta waves may be misc aszified as REM due to
the measured hign dzltz and low beta activity. The celtaftheta activity in the EEG signa can be used to stage
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It REM is staged tor a signal with low amplitude EEG mixed with theta activity, do not edit.
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When HzM i1s the primary and NHEM 15 the secondary, use spindles and K-complexes to confirm s2condary
stage L2 Is correct. In Flzure 3.2.3 the four REM epochs should be changed to secondary call.
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3.3: Loud Snoring to Stage N1
If Awake with:

+ nosecondary N1 stripe
+  constant >40 dB snoring
+  all PSC eguivalent (i.e., EMG (black) is not consistently elevated)
1 slow eye rollzrs with no sharp edges
Then stege N1.
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In Figure 3.3 .2 PSD are eqL.walenk editing to ctage N1 begine when snoring is constant > A0 dB.
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In Figure 3.3.3, all P50 are equiva ent ard snonng >4J uv, however signal contains sharp edges (blinks) so
keep as awake.
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Figure 3.3.4 shows loud snonng > 50 dB for over U minutes staged wake due to EMG activty. Press down
arrow to apply the bandstop filter and do not stage N1 reglons with sharp edges contributing to the most
extreme EMG.
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If Awake with:
4 constant =50 dB loud snonng
4 zlevated EMG P50
4 slow eye rollars and no sharp edges

thenstage N1.
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3.4: Awake with Spindles to NREM

If an epoch is staged Awake with one detected spind e, a secondary N1 strioe will be presented. i the
spindle is visually confirmed and there is obvious EEG slowing [i.e., elevated EMG) with an absznce of an
arousal, head movement in at least 15 sec region near the spindle, then stege N1.
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In Figure 3.1.2, tha signal pattern slows [EMG drops) just priorto the 15 sec mark and there is one visually

confirmed spindle, =0 stags N1.
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In Figure 3.3.3, an arcusal in the middle of the epach negates the visually confirmed spindle, s the stage
should remain Awake.

=i ta1 retua e mesl oo Dama] D] i e

Figire243

IR N

(] o ] - ' [olfe/]  [fae] (e
mens ey VR TR A VE AT D AR AV RS Y

- e
In Figure 3.4 4, the spindle is not of sufficient magnitude for visual confirmation and the EEG has not visually
slowzd, so the stage should remain Awzke.
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When two or more spindles are detected, the secondary stripe will be Lght N2 (LZ). Stage this epoch L,
given the three visually confirmed spindles and the absence of an arousal In the 15-s2c period near the
indles.
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In Figure 3 4.6 _orly one of the two spindles can be visually confirmed, so stags N1.
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3.5: Awake with Secondary N1 to NREM

If Awake with:
4+ secondary N1 stripe with indications of slowing [i.e., a/pha intrusion) and
4 at l=ast 15 seconds with no MOA arousal or head movement

then edit.
Figure 3.5.1s preceded by Awake or N1 with arousal occurring in 2nd half of epoch, stage N1.
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In Figure 3.5.3, arousal occurs in middle of 2pochor > 5U% of epoch s affected by arousal, then stage should

remazin Awake.
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If awake with secondary N1 Insufficlent slowing (Le., > 5 secs marked as ENG artifac: (RED] In the EEG signal),
Lhen Lhe slage should remdin Awake.
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In Flgure 3.5.6, 4 secs Is marked red In EEG with no clear slowing, so stage should remaln Awake.
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In Figure 3.5/, the bt signal 15 not marked red but there 13 no clzar slowing vtk alpha intrusion, sa the
stage should remaln Awake.
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3.6: NREM to Awake

Epochs staged as NREM with contaminating blinks patterns (which dstert the theta PSD) should be staged

Awake.
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3.7: Awake to Stage N3

In instarces that sharp edges from high amplitude slow waves contribute to increased power in the EMG
band, a misclassif cation of Awake can rasult. These mizclassifications (observed in a rare rumber of
subjects) usually occur near correctly staged N3 epochs.
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3.8: Awake with Undetected Spindle-like Patterns
Do not edit epochs staged N1 with low amplitude spindles. These petterns are net easily recognized on a 10-
minute screen and will reduce intra- and inter-rater scoring reliability.
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Figure 3.
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3.9: Interpreting/Rejecting Epochs with Artifact

If mcre than 50% of the EEG signal is marked red, then zn gltenative signal is being staged. Ifthe alternative
signgl czn ke used to visually confirm the stage is corredt, ther do nct edit.
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If less than 50% of the EEG signal is marked red and there is gross artifact colored black, then the art fact has
been incorporated into the staging decision.
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Figure 3.9.3
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When the ron-contaminated channel can be used to visually confinm the staging of the EEG channelis
correct, the epoch can be used. In Figure 3.9.3, the intermittent noise in the EEG signal did not affect the

staging.
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In Figure 3.3.4 thz naise caused the epoch to be staged N3, however slow waves are nct appzrent in the
REOG channel. This epoch should be edited to stage N2 (due to presence of theta waves and a spincle) or

mark Lhe epuch ax invalid.
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In Figure 3.2.5, the first section has artifact in the EEG and REOG channels and wes not interpretable with the
LEDG, so0 it was marked invalid. The second section artifact inthe LEDG and RE06 did not contaminate the

EEG sigral and it was steged correctly.
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In Figure 3.9.6, artifact in the EEG signal caused the epoch to ke incorrectly steged N3. Baszd on the LEOG
siznzl, stage as N2 or mark as invalid.
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The high amplitude variability indicates a sensor problem in the REOG and EEG channels.
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In Figure 3.9.8 an epoch staged awac<e due tointermittent sensor noise with obvious dense ocular activity
should be staged REM.
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Figure 3.9 % shows the epoch one minute before the noise started.
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In Figure 3.2.10, the low amplitude EEG combined with the sharp ocular edges in the LEOG channel is used to
stage an epoch with contaminated REOG and EEG signals.
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Epochs marked a: invalid due to the impedance test shoule nct be edited, even if the correct stage an be
assessed. |1 most cases that an epoch is invalid due to the impedance test over 75% of the epoch is
excluded (marked red) from detecticn of spindles, ancusals, slow wave, and dense HEM. |he respective
Indices will be discorted by Inc usion of the epoch with no cetected events.
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Section 4: Report Definitions
Sleep Architecture:
1. 5Study Time: Elapsed t me from when the device was turned on until it was turned off less any tme
manually excluded.

Zz. Exduded Time: Invalid time in study.

3. Recording Time: Study Time less invalid time.

£ Sleep Time: Record Time minus wake time.

5. 5leep Efficiency: Sleep Time divided by Record Time.

6. ¥ Sleep Time Supine: Supine Time divided by Sleep Time.

.

#o ime Stage Wake: Hours of valid Wake divided by hours of slzeg time.

& % Time Slape R Howrs ol vaid REM divided by howrs of sleep Lime.

%, ¥ Time Stage Ni: llours of valid stage 1 sleep diviced by hours of zleep time.

10. ¥ Time Stage N2 Total Hours of valid stage 2 (N2 and L2) slecp divided by hours of slecp time.

11. % Time Stage M2 Lizht: Hour: of valid stage Light N2 (L2) sleep civided by hours of tleep time.

17 % Time Stage N3- Hoors of valid stage 3 sleep diviced by houors nf slesp time

13 % Time Sleep NOS- Hours ofvalid Slesp Not Dtherwise Specified divided by hours of sleen time

14 ileep Onzet atency: Clapsed time from the start of recording until the start of the first thre=
consecutive nor-Wake epochs &t the start of the night.

15 REM Latency: Elapsed time from sleep onset urtil the start of the first three consecutve REM epochs
at the start of the night.

16. NREM3 Latency: Elapsedtime from sleep onset until the start of the first three corsecutive Stage N3
spochs at the start of the night.

17. WASO; Wakz after sleep onset sums all minutes the patient was awake after sleep onset until the

=2nd ot the record.

awakenlngs and Arousals:

18. Cwilival Arousal Index. NMumnmber ol corlicel arousals owunences per howr ol sleep Llime.
19_ Microarousal Index: Number of microarcuszl occurrences per hour of sleep time.

20. Autonom c Activation Index

a. Owerall: Number of pulse rate increasez/decreazec (>6 BPM within 12 cec window) divided by
the sleep time.
b. Mon-BEW: Mumber cf palse rate increases/decreases (26 BPM within 10 sec window) dividad
by the Non-REM sleep time.
c. REM Numker of pulse rate increases/decreases (»6 BPM within 10 sec window) divided by
the REM sleep time.
Z1. Movement Arousal Index: Number of occurrences of substantial movements per hour of sleep time.
22 Awakenings * 30 sec: Number of occurrences (lasting 30 seconds or longer) of a transition from sleep
to Awake and back to sleep subseguent to slzep orset.
Z3. Awakenings * 90 sec: Number of occurrences (lasting 90 seconds or longer) of a transition from sleep
to Awake and back to sleep subseguent to slzep orset.
24 spindle duration: sum of length (minutes) of spindles detected during stages L2, N2 and N3.

Other:

25. % Time Snoring Owerall: Sum of seconds with snoring = 42 or 50 d0 divided by deep time.

26. % Time Snoring Supine: Sum of :econds whilz supine and with snoring > 40 cr 52 d3, divided by
supine sleeptime.

37 % Time Snoring Naa Supine: Sum of serands while non-supine and with snorng > 40 ar 50 dR,
divided by non-supine sleep time.
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28. Cardio Mean: Mean pulse rate plus or minus onz standard deviation.
29 Maw/Min Pulse 2ate: Maximum and minimum pulse rate located in Recording Time.
20. Daytime Sleepiress: Epwortn scores: Mot clinically significant = 0-7; Sub-threshold = §-10; Moderate
=11-14; Severe = 15-19; Very severe = 20-24
1. Insomnia: Insomnia Severity Index: Mot clinically significant = 0-7; Sub-threshold = 8-24; Maoderate =
15-21; Severs =22-28.
32_ Depression: PHO-S scores: Wone = 0, Minimal = 1-4, Mild = 5-9, Moderate = 10-14, Moderately
severe — 15-19, Severe — 20-27.
33 Anziety: GAD-7 scores: Minima = 0-4, Mild = 5-9, Moderate = 10-14, Sewv=re = 15-21_
4. Chronic Discasc Comments: The foellowing non cditable comments arc inserted when the applicable
check box is selected:
a. “Irregularity of the heart rate sigrals indicates possible cardiac dysrhythmia.  If clinically
appropriate, further rardiar svaluatinn = suggested ”
b. “The patient’s report of difficulty keeping his/her legs still at night is confirmed by repeated
pulse rate increazes and head movements. | cliniczlly appropriate, further evaluation for
Rastless Leg Svndrome is suggasted.”
€. “The regularity of the snoring, pu'se rate, and head movement arousals indicates possible
Sleep Disordered Breathing. i clinically appropriate, further evaluation is suggested.”
d. “Patterns cf high density, earlv onset REM, suggests possible Co-morbic Depression.”
25_ Clinician Comments: This editable comment is inserted when the asplcable check box is selected.
26. 3ncre definitions:
a. asp: snore > 40ds without snorng within S seconds of either side
b. Thres Snores: Three consecutive (= 5 seconds between end of previous and start of next)
snores with similar amplitude and at least two = 40dD
c. Crescende: 2 or mors conscoutive (2 3 scconds botween end of provious and start of next)
snores that have corsistent increasing amglitudes with at least one snore > ACdB

[

Fponch hy Fpoch Fle Definitions: File is standard Comma Separated Value { csv) file and contains the
following data for evary epoch:
Column A - Subject number
The urique, 13-digit Reference Number for this study
Column E — Night
The night of study the epoch belongs to (1, 2, or 3)
Column C — Study Date
Date that night starts on
Column © — Elapsed Time
Lime from the start of record to start of epoch expressed in format hhomm:ss
Column E — Elapsed Time (sec)
Tolal number ol seconds lrom Lhe slail o’ record Lo slarl ol epuch
Column F— Clock Time
Calencar time from real tme clock of the start of cooch
Column G — Primary Mute Stage
Primary szags classification from the auto-scoring. Stage is numerizally coded as:
N—Wake
1-N
2- N2
3-N3
4—12 (light MN2)
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5—REM
6— NOS (Sleep not otherwise specified)
9— INVALID
Column H — secondary Auto Stage
secondary stage assigned to epochs when patterns are detected that sugzest an al-ernative stage to
the primary stage should be corsidered. Stages are numerically coded the same as thz primary
stage.
Couharnm | — Tech Edil Slage
Stage assigned during technical review (when applicable). 5tages are rumerizally coded the same 25
the primary stage
Column J— Channel staged
Channesl uzed for staging *he epnck: FFG, | FOG or RFCG
Cohimn K = Slesp/Wake Actigraphy
Detected sleep/wace pattern by actigraphy. Staze is numerically coded as:
0— Wake
1—SLEEP
Column L- Spindles
Number of spindles, either automaticzlly detected or manually inserted, that start in the 30-sec
spoch
Column M — Cortical+MicroArousels
Number of cortical arcusals and microarousazls, either automratically detected or manually inserted,
that start in the 3U-se¢ epoch
Column N —5noring Mean
Average snoring level (dB) across the J0-sec =poch
Column @ Snoring Minimum
Leact detectable snore {d3) across the 20-sec epoch
Columin P — $noring Maximum
| nudest snnrs (dR) acrnss the 30-se0 spoch
Column 0 — Autonomic Activations
Number of autonomic activations zcross the 30-sec epoch based on a 6+ bpm pulse rate
increase/decrease compared to the previous 107 beat
Column R — Pulse Mean
Average pulse rate across the 30-sec epoch
Column 5 — Pulse Minimum
Minimum (lowest) pulse rate across the 30-sec epach
Column T — Pulse Maximum
Maxirum (greatest) pulse rate across the 3U-sec epodh
Column U — Movement
Number ol avwal muvenenls Lhal slarl across Lhe 30-sec epoch
Column W — Pasition
Detected position of the head. Position is alphabetically coded as:
£ — Supine
LE — Latzral Right
11 — | ateral 1 off
P2 —Prone Right
PL —Prone Left
U - Uprght
Columns W - AD
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Average power across the 30 sec epoch for each ofthe frequent ranges/bands:
Delta (1 Hz— 3.5 Hz)
DeltaC (same as Delta but with ocular artifact removed by median filter)
Theta (4 Hz — 6.5 Hz)
Alpha (& Hz — 12 Hz)
Sigma (12 Hz - 1€ Hz)
Bzta (18 Hz — 28 Hz)
EMG (abuve 54 Hz SdS ol ofl luw pass Dillering)
CLMGm {with 40 11z 3 dB rol off low pas: filter)
Column AE  Mcarn Corrclation
Mean cross correlation between the LEOG and RECIS, values appezr more negative during dense
RFM artivity
Cohimn AF - # RFM Fuents
NMumber of sharo edged changes in the EEG that suzgests REM zctivity.
Column AG - # Bad Seconds
Number of seconds considersd bad (red signal) in relazed epoch and in the charnel that is wsed for
staging that epach
Column AH - SWsecs
Number of seconds of slow wave sleep detected in the epoch
Column Al —Flip Stage
|dentifies epochs converted from REM (NREM) to NREM [REW) due toe 1 it the staging was tlipped
automatically
Column &) — DREM
Identifies epochs staged RCM and characterized with dense ocular activity.
Columns AK AR
Mverage power value within related epoch for unfiltered bands frequency rangas):
Delta (1 Hz— 3.5 Hz)
Neltac (zame as Delta hot with ncolar artifact removed by median filker)
Theta (4 Hz— 6.5 Hz)
Alpha (€ Hz — 12 Hz)
Sigma (12 Hz - 1€ Hz)
Beta (18 Hz — 28 Hz)
EMG (above 64 Hz 3 dB rol off low pass filtering)
EMGM {with 40 Hz 3 dB roll off low pass filter)
Only applicable if Brux events are manually scored
Column AS — number of bruxism events phasic
Number of phzsic bruxism events. An event belongs to an epoch if more than »U% of event overlaps
the epoch
Colummn AT = numibrer ol bruxizm =venls Lunic
Number of zonic Eruzism evenzs. An event belongs to an epoch if more than 50% of event cverlaps the
apoch
Ceolumn AU — rumber of bruxism events mixed
Mumber of mixed bruxism events. An event be ongs to an epoch if morethan S0% of event overlaps the
apnch
Column AW - Spindle Arousal Count
sum of detected spindles thet occur simultaneously with a d=tected arousal.
Column AX - Spindle Duration (seconds)
sum of spindle time detected in the epoch.
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Column AY - AveAplNx

Average of the peak alpha power of the spindles detected inthe epoch.

Column AZ - AveSighx

Average of the peak sigma power cf the spindles detected in the epoch.

Column BA - AvefplAve

Average alpha power across the spindle durztion in the eooch.
Column BB - Aveslgave

Averdge sigmd power guross Lhe spindle duralion in Lhe epoch.
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