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Assessment of sleep disorders

* Subjective assessment
* Objective assessment
* Future directions




Overview

* Assessment of complaints about disturbed sleep and daytime
functioning: multidimensional

e Clinical interview:

* Addressing the help request

* Semi-structures interview (context, factors that disturb sleep, impact on others,
nocturnal and daytime symptoms

* PROMS:

* Questionnaires
* Sleep diaries

* Physical examination
* Objective assessment tools

Briish Sleep Sociey
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Subjective assessment
Questionnaires: overview

BSS ISMC 2026
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Pittsburgh Sleep Quality Index (PSQI)

Sleep/wake ®% Insomnia Severity Index (ISI)
# Epworth Sleepiness Scale (ESS)

Berlin Questionnaire

SDB
STOP-BANG
Functional outcomes of Sleep Questionnaire (FOSQ)
Health & : e
Quality of life Calgary Sleep Apnea Quality of Life instrument (SAQLI)
Medical Outcomes Study Short Form-36 (SF-36)
% Fatigue Severity Scale (FSS)
Other Hospital Anxiety and Depression Scale (HADS)

Beck Depression Inventory (BDI)

(*) Frequent or persistent symptoms in >1 item

Pevernagie D et al Sleep Med Clin
2021;16(4):595-606

% Bitsh leep Socety
UK Moltidisciplinary Sleep Professional

2 >4 0-28
- >10 0-24

10 - (M -

8 - 2 0-8
35 5 - 5-20
40 4 - -
36 8 - 0-100
9 - - 9-63
14 2 >10 0-42
21 - >19 0-63

Note: not a substitute for a clinical
interview




Questionnaires:
Insomnia severity index

1. Please rate the current (i.e., last 2 weeks) severity of your insomnia "‘:’de Scores f'G]' ﬂll 7 itEH]S
problem(s). L ) o
None Mild Moderate _Severe _Very Total score range: 0-28
a. Difficulty falling asleep: 0 1 2 3 4 CE[IEEGI]'&B Df scores:
b. Difficulty staying asleep: 0 1 2 3 4 = R . . . .
c. Problem wakinguptoo 0 1 2 3 4 *  0-7=no clinically significant insomnia
early: — — 117 o :
2. How satisfied/dissatisfied are you with your current sleep pattern? * 8' ] _1' - Subﬂ]] ﬁﬁllﬂld 111501114
Very * 15-21 = clinical insommia (moderate
Very satisfied  Satisfied Neutral Dissatisfied  dissatisfied e
5 1 . : ” severity) - |
3. To what extent do you consider your sleep problem to interfere with your . 22-28 = Cl]]_]_lCEl_l 111501111114 {:SETE!]_"E!)

daily functioning (e.g. daytime fatigue, ability to function at work/daily
chores, concentration, memory, mood, etc.).

Not at all Very much
interfering A little Somewhat Much interfering O n l.y Q 1 a-c s peC Iflca uy d ea l Wlth
0 1 - 3 4
4. How noticeable to others do you think your sleeping problem is in terms Innsomnia
y ) PINg P
of impairing the quality of your life?
Not at all Very much
noticeable A little Somewhat Much noticeable
0 : A > 2 Has been validated versus
5. How worried/distressed are you about your current sleep problem?
Not at all Very much pOlySOI’nnogl’aphy.
worried A little Somewhat Much worried
0 i 2 3 4 Useful to assess changes over

% biishSlep Sciey time/treatment effects
Morin CM. APA PsycNet Direct 1993 B ot




Questionnaires:
Epworth Sleepiness Scale (ESS)

Situation Chance of dozing
Sitting and reading — Add scores for all 8 items
Watching TV S Total score range: 0-24

Clinically relevant cut-off: >10

Sitting, inactive in a public place

(e.g., a theatre or a meeting) 0 = would never doze

1 = slight chance of dozin : . -

A ; ¢ h e 5 o :m‘;":i‘,m o ks o doging Poor correlation with objective
§ a passenger 1n a car for an hour without a brea Measures Gf SleepilIESS

3 = high chance of dozing

Lying down in the afternoon to rest

when circumstances permit e ESS is useful to assess changes
over time or with treatment.
Sitting and talking to someone — but not at short-term intervals

Sitting quietly after lunch without alcohol

In a car, while stopped for a few
minutes in the traffic

o Sleep Socity Johns MW. Sleep
17 1991:14(6):540-5
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Questionnaires:
Fatigue Severity Scale

Strongly disagree (=1) Strongly agree (=7)

L L 2

My motivation is lower when I am fatigued

Exercise brings on my fatigue

I am casily fatigued

Fatigue interferes with my physical functioning

Fatigue causes frequent problems for me

My fatigue prevents sustained physical functioning

Fatigue interferes with carrying out certain duties and responsibilities

Fatigue is among my three most disabling symptoms

Fatigue interferes with my work, family, or social life

Add scores for all 9 items Krubb LB. 1989

Range: 9-63. higher scores indicating worse fatigue severity Briish Sleep Sociey
<22 ="normal” | 22-34 = mild-to-moderate | >34 = severe
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Subjective assessment

Sleep diary

| time LW} oul A oleohs/

v ek < coffeine SLAAP / WAAK KALENDER
W Slep M naadicabopr————
Verwigzer s __ Aanvrazgrnummer: = Noam i
Ingevuid door & _ Periode: e | GEBOOTECd2TUM 40 )411' "u #W/e v
Voornaamaste klacht — - atn ‘
Patiéntennummer

macbed 23 65 Tijduit bed: &:00

DAG © datum

MO Ty HVTH l‘!Hl'l'HII'lLHTTTIITlu'lIHZ 'E_']
 ~u 2 23 24 ! 2 3 3 5 B 7 [ 14 15 19
DAG2Z  datem Tidnaarbed: 22°'6 S  Tijduit bed (9'65

I 11 T“’Ti”'THLJHMHTTHI"]’JJLLLL}
W D 2 24 1 2 3 4 5 6 7 [ 9 10 1" 13 14 15 6 17 18 19 20
DAG3  datem Tidnaarbed (2:4S Tydoaved F£-%5

BETRAB! h"' *IIWHLHIIJ_LL(IU_{IUUJJ LLHJULLJILH’H
0 2 24 1 2 3 4 s 6 7 s 10 n 12 13 4 15 16

DAG:  datam Tpdnaarbes 2320  Tiduitbed F 3o

ITUITT - [IJ”HZIFIILI’IHLHAILHIU!!ll'l.h'l'IIH'II'
20 I'AA"A 23 24 1 2 3 - s 6 10 1n 14 15 113 " 13

DAGS  datum Tid naarbed: 23:00  Tiduitbed F:48
JEVITVIN Wummnmm REARSRRNNBRERDONENSE,
2 3 4 s 6 7 L] 9 1o i 12 13 14 15 16 17 18 19 20

R i T

DAG 6  datum Tijd naae bed: Tijd wit bedt

T “IW'*IW_LLLHWWTT;,Lumllmmmmmuuluuuu
23 1 4

Tijd wit bedt

DAC?Y Tiid naar bed
Jiiie jw,g LT A ——7 WM 722 | 1 | TT LI T T T T

Figure 2: Example of a sleep log




Objective assessment

* Assessment of sleep
* Poly(somno)graphy

* Assessment of wakefulness
* Multiple Sleep Latency Tests (MSLT)
* Other tests of wakefulness/sleepiness

* Assessment of sleep timing
* Wrist Actigraphy

* Clinical assessment
* Physical examination
* Drug-Induced Sleep Endoscopy (DISE)

Briish Sleep Sociey
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Level 1 Level 3 + 4

In-lab attended PSG Unattended PSG
>7 channels
UEEG =4 channels (type 3)
QRespiratory sensors 1-3 channels (type 4)

Respiratory sensors only

§

Gold

Low failure rate (<8%)

Less contraindications
No SA underestimation Limited sleep

standard studies

Sleep 1994; 17: 372-7.
Sleep 2005. Practice Parameters for the
indications for PSG and related procedures.




STANDARD POLYSOMNOGRAPHY

Indications and Standards for Cardiopulmonary Sleep Studies.
ARRD 139: 559-568 (1989)

EEG with at least 2 channels

EMG chin muscles Sleep signals
EOG with 2 channels
Microphone (snoring)
Airflow

Movement thorax/abdomen ——
Oximetry/(CO2) Respiration
E C G Monitor brain waves (EEG)
Sleep position _,

Monitor chin movements s
E M G O L Movement Monitor heart activity (ECG)---+++="""""""] "."0'.;0

Monitor thorax and abdominal movement ---::"""

(Vi d e 0) Monitor oxygen saturation and heart rate ... | - iy
POLYSOMNOGRAPHY

g Complete test to determine
N sleep disorders

Monitor leg movemients (EMG)
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PSG: self-applied EEG (Nox)

Comparison of EEG signal characteristics
between polysomnography and Self Applied
Somnography setup in a pediatric cohort

Samu Kainulainen'?, Henri Korkalainen"?, Sigridur Sigurdardéttir®, Sami Myllymaa'?,
Marta Serwatko?, Sigurveig b. Sigurdardéttir>¢, Michael Clausen’®, Timo Leppédnen’?2#
Erna Sif Arnardéttir®4#

|EEE 2021

BSS Thw
IK Multidiscinlinary Sleep Professional
SEES !

% B{iti;h Seep §gdety
CE )



BSS ISMC 2026

Wireless PSG (Onera)

@ onera

Brish Sleep Society
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PSG: improvement in scoring algorithms based on Al
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Predictions
- 14.7 1.0 1.0 0.0 0.5 17.2
8 14 2.5 35 0.0 0.8 8.2
© 0.6 0.7 39.4 2.3 0.9 43.9
g 0.0 0.0 2.8 122 0.0 15.0
= 0.2 0.2 1.3 0.0 13.9 15.6
[ 169 4.4 48.0 14.3 16.1

82.7 % matching
with manual PSG
analysis

Van der Plas D et al Front Digit Health 2021;3:707589




Polysomnography C 2026

PSG: advantages

1. Toinsure sleep

2. Toinsure REM sleep

3. To avoid scoring of events in wakefulness
4. Accurate diagnosis of sleep disorders and
accurate diagnosis of comorbid sleep
disorders

To detect EEG arousals

6. To provide a denominator for AHI

o1

Limitations
Costly

Waiting times
Discomfort for the patient
First-night effect

Indications
Diagnosis of SRBD, parasomnia, movement disorders,
nocturnal seizures
Useful in conditions with unexplained EDS
Exclusion of (comorbid) sleep disorders

Briish Slee Souety
Not for diagnosis of insomnia and circadian sleep- wak% ?

rhythm disorders




Objective assessment: ambulator BSS ISMC 2026
polygraphy

British Sleep
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Polygraphy

PG: advantages

1. Low cost

2. High accessibility

3. Ambulatory monitoring in home setting

Limitations

Only for sleep apnoea

Not suitable for other or comorbid sleep
disorders

Main indication
High probability of obstructive sleep apnoea
without comorbidities

. itish Sleep Sg(iety
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Diagnostic tools BSS ISMC 2026

Obtrusive techniques

|

Less obtrusive techniques

: |

Nonobtrusive techniques

Smart non-contact systems
Image processing technologies
Mattress sensor techniques

% B[itiihkSleep iety




Objective assessment of sleepiness

* Multiple sleep latency test (MSLT)

* Maintenance of Wakefulness Test (MWT)
* Psychomotor Vigilance Test (PVT)

* Osler Test

* Driving simulation tests




MSLT

* Commonly used method to assess sleepiness (in sleep promoting
conditions)

* 4-5 naps (20 min opportunity to fall asleep)

* 1st nap 1.5h-3h after morning awakening on PSG
* Two-hour interval between each nap

e EEG, EOG, submental EMG

* Optimal sleep conditions

* After 1 night PSG

* Eventually sleep diary/actigraphy preceding MSLT




MSLT

* Mean Sleep Latency (MSL) of all naps
* Sleep onset REM sleep (within 15 min of sleep onset)

* Clinical context (sleep diary, history, medication, symptoms, sleep
deprivation)

* MSL<8 min on MSLT: prerequisite for diagnosis of narcolepsy or
Idiopathic hypersomnia

<5 min Clear sleepiness

5-8 min Mild-moderate sleepiness
8-10 min Grey area

>10 min No sleepiness

-4 1



Hypnogram
Waaktoes
- l |
S1
s2
s3
S4
MT
09:00 10:00 11:00 12:00 13:00 14:00 15:00
MSLT
Number of SLT's 5
SLT# Start Stop Duur B. Sleep Latentie Lat. S1 Lat. 52 Lat. REM
1 08:46 09:18 00:31:51 08:49 00:03:29 00:03:29 00:08:59 00:11:29
2 09:18 09:18 00:00:02 09:18 00:00:00 00:00:00
3 10:49 11:19  00:30:04 10:53 00:04:15 00:04:15 00:06:15 00:10:15
4 12:42 13:12 00:30:31 12:54 00:12:35 00:12:35 00:15:35 00:26:05
5 14:45 15:15 00:29:41 15:00 00:14:51 00:14:51 00:17:51 00:23:51
Gemiddelde 00:08:48  00:12:10  00:14:20

SL 7 min; 4x REM (2x SOREM)

B

Brtish Sleep Society
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MSLT

* Indications
* Suspected narcolepsy or idiopathic hypersomnia

* Not for insomnia, sleep apnoea, circadian rhythm disorders, dissomnia
due to psychiatric or medical disorder

* Limitations
* Not a test to test ability to stay awake
* Not a test for fithness to drive
* Poor correlation with subjective sleepiness
* False negative results




Poor correlation between ESS and MSLT

20
18
— I:-El L] ’ *
:é:i 14
R=-0.194 £l :
i
P=0.02 L -
2[5 ot tbheg 8 0
5 ] 3 # 4 : .
ﬁ 4 3 : . .
- . : s "
) :
LI 5 ] 15 20
Epworth Slecpiness Scale
Landzberg D et al. Sleep Breath % B"tismgm
2022;26:1471-7 B g !




Other vigilance tests

;
| T

\\"/

Maintenance of Wakefulness Test(MWT)
Driving simulation tests

Psychomotor Vigilance Test(PVT)

Osler Test







Actigraphy
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Littner M et al. Sleep 2003;26(3):337-41 %
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Wrist-worn movement detector
Non-dominant arm

At least 7 consecutive days,
preferably 14 d

In combination with (sleep) log

Data processed by computer

Non-invasive
Well-tolerated

Low cost

Objective data over
long time periods




Actigraphy

* Indications

* Derived parameters: * Diagnosis of circadian SW rhythm
. TST, TWT, %Sleep, %Wake disorders and insufficient sleep
awakenings, sleep bouts, sleep syndrome | |
fragmentation index * Additional information in insomniacs
and EDS

* Not useful to diagnose OSA

Briish Sleep Sociey
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Drug-Induced Sleep Endoscopy (DISE)

Sleep Endoscopy

‘ Palate

é J” Oropharynx

‘ Tongue
. Epiglottis +
Hypopharynx

—
—

Sedation with
propofol/midazolam

Site and type of collapse

Chin lift manoever to assess the
effect of jaw position

¥ @ D De Vito A et al. Clin Otolarnygol 2018;43:1541-52

UK Mulidisciplr 17‘\ ) Mrofssondls



Conclusions

* Subjective evaluation is the starting point for the assessment of sleep
disorders

* Based on subjective assessment, a working hypothesis as to the
presumed diagnosis has to be made

* Objective assessment has to be performed to confirm or prefute the
presumed diagnosis.

* PSG is the gold standard. PG only if high pretest probability to find OSA.

* Clinical judgement is paramount for adjusting diagnostic and
therapeutic decisions.
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