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The different types of sleep testing: 

From the lab to the home

What you see depends on how you look

Ancient Proverb (? Source)
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HSATNPSG

What type of test to use? 
Whats the difference between a Nocturnal Polysomnogram vs a Home Sleep Apnea Test?

Home Sleep Apnea Testing (HSAT) Devices 
(These are NOT equivalent to in-lab sleep studies)

SleepImage
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HSATNPSG

To confuse things further, both types of devices provide results with the same terms, such as Apnea Hypopnea Index (AHI) and 

Respiratory Index (RDI), however, the only real parameter that is equivalent between these two devices would be the Oxygen 

Desaturation Index (ODI). 

HSATs that do not measure Sleep Time should report a Respiratory Event Index (REI)

The REI is the number of events / hour of recoding time, not per hour of sleep time. 

AASM clarifies hypopnea scoring criteria

These scoring rules were established based on in lab polysomnography 
T

American Academy of Sleep Medicine

Monday, September 23, 2013

In August members were notified that the AASM has suspended indefinitely the requirement for accredited sleep centers to score 

hypopneas in adult patients according to the 3 percent oxygen desaturation criterion in the new AASM scoring manual.

The AASM continues to recommend scoring hypopneas in adults when there is a ≥ 3% oxygen desaturation from pre-event baseline 

and/or the event is associated with an arousal. However, it is acceptable for accredited sleep centers to score hypopneas in adults 

when there is a ≥ 4% oxygen desaturation from pre-event baseline.

AASM sleep centers must specify in the PSG report whether hypopneas were scored using the recommended rule 1A or the 

acceptable rule 1B:

Recommended!!!!!!!!
1A. Score a respiratory event as a hypopnea if ALL of the following criteria are met:

a. The peak signal excursions drop by ≥30% of pre-event baseline using nasal pressure (diagnostic study), PAP device flow (titration 

study), or an alternative hypopnea sensor (diagnostic study).

b. The duration of the ≥30% drop in signal excursion is ≥10 seconds.

c. There is a ≥3% oxygen desaturation from pre-event baseline and/or the event is associated with an arousal.

OR

Acceptable

1B. Score a respiratory event as a hypopnea if ALL of the following criteria are met:

a. The peak signal excursions drop by ≥30% of pre-event baseline using nasal pressure (diagnostic study), PAP device flow (titration 

study), or an alternative hypopnea sensor (diagnostic study).

b. The duration of the ≥30% drop in signal excursion is ≥10 seconds.

c. There is a ≥ 4% oxygen desaturation from pre-event baseline.

Please note that the criterion involving arousals is included in 1A and excluded from 1B.

For NPSG studies
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Nothing about 

arousals as is with 

the NPSG 1A 

Hypopnea rule

For HSAT studies

Type I : Polysomnography (PSG) : Fully attended by a trained technologist, 

providing EEG (2 or more), EOG (2), EMG, ECG/heart rate, airflow, respiratory effort 

(typically 2 or more channels) and oxygen saturation 

Type II : Home sleep study test (HST) with a portable monitor, unattended; 
minimum of 7 channels: EEG, EOG, EMG, ECG/heart rate, airflow, respiratory effort and 

oxygen saturation 

Type III : Home sleep test (HST) with a portable monitor, unattended; 
minimum of 4 channels: 2 respiratory movement/airflow, 1 ECG/heart rate and 1 oxygen 

saturation BEST referred to as HSAT (A for Apnea).

Type IV : Home sleep test (HST) with type IV portable monitor, unattended; 
minimum of 3 channels , one of which is air flow. (ex – flow, SaO2, position) BEST referred 

to as HSAT (A for Apnea).

Types of Sleep Testing

The three parameters needed to identify and characterize the 

different stages of sleep include:

EEG – Electrical brain wave activity

EOG – Eye movement activity

EMG – Muscle tone activity 

Note: Types III and IV testing devices DO NOT provide the three signals 

needed to identify and stage sleep. They assume sleep based on indirect parameters.
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ODI = 66 / hr

Severe OSA with one event per minute

Great example of when a HSAT result 

is without question showing OSA

WatchPAT Developed by Itamar Medical, purchased and now sold by ZOLL Medical

WatchPAT One
Disposable

Itamar Medical was founded in 1995, in Israel, as a developer 

of devices for assessing vascular defects. Its early products 

included technology for early detection of heart disease 

(EndoPAT) and detection of sleep disorders (WatchPAT). The 

company is named after Itamar Yaron (one of the founders' 

brothers), who was killed in the Yom Kippur War when trying 

to rescue an injured soldier. 
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Another example of when a HSAT result is without 

question showing OSA

SleepImage Ring

• Uses CardioPulmonary

Coupling analysis 

• Does not measure snoring

Example when these HSAT should not be used to 

definitively characterize the patients condition. 
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1A AHI = 19

PLMS = 35.8
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HSAT for 2 nights

AHI 2.2 & 3.6

1A AHI =24.4

1B AHI = 1.8

The significance in this patient was NOT in the oxygen levels
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•Electroencephalograph, two to twenty 
separate channels

•Right and left eye movements or 
electro-oculograph

•Chin muscle activity, known as 
electromyography

•Electrocardiograph

•Leg electromyography, usually right to 
left anterior tibialis muscles

•Snoring or tracheal sounds, measured 
with a microphone taped to the throat

•Air flow through the nose and mouth
•Movement of the chest

•Movement of the abdomen
•Oxygen level, measured with a finger 
oximeter

•Body position
•Esophageal manometry -- in some 
laboratories.

Nocturnal PolySomnoGraphy (NPSG)
Type I sleep testing.

In-Lab Sleep testing. It is the most 
reliable method to evaluate sleep. 
The most common parameters used 
for nocturnal polysomnograph
testing include the following:

Hypopneas 

Hypopneas noted by a decrease in air flow for more than 10 seconds 

ending with an arousal with the SaO2 maintained between 92% to 94% 

Arousals

1 minute display screen

Air Flow
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Hypopnea noted by >10 sec decrease in air flow 

leading to an arousal but SaO2 maintained at 93%-94%

Arousal

1 minute display 

screen

Hypopnea noted by a decrease in air flow for more than 10 sec ending 

with an arousal with the SaO2 maintained between 98% to 99% 

2 minute display screen

Arousal
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Measuring the negative 

pressure within the airway is 

the optimal method of 

identifying respiratory effort 

and upper airway obstruction.

That is what is provided by 

the Pressure within the

Esophagus (Pes). 

Pes

Arousal 
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Arousal 

Increased Pes

causing an arousal

Decreased Pes 

following the arousal

Nasal cannula signal 

without a significant 

change

Hypopnea Arousal

Pes

Hypopnea with Increasing Negative Pressure (Pes)

With no change in the SaO2 (95-96%).   

25

26



Sleep Education Consortium April 2026                                                                                        

Do not copy without permission

14

Hypopnea Arousal

Pes

Hypopnea with Increasing Negative Pressure (Pes)

With no change in the SaO2 (98-96%).   

Central Sleep Apnea in the form of Cheyne Stokes Respirations 
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Types of Respiratory Disturbances During Sleep

• Obstructive Apnea

• Central Apneas

• Obstructive Hypopneas

• Central Hypopneas

• Respiratory Effort Related Arousals (RERA)

• Mixed Apnea or Complex Apnea (both Central and Obstructive Apneas)  

Apnea Hypopnea Index (AHI) = Apneas + Hypopneas per hour sleep

Respiratory Disturbance Index (RDI) = Apneas + Hypopneas + RERAs 

per hour sleep

Respiratory Event Index (REI) = number of respiratory events / hour of recording time 
Only for HSAT

Sleep Architecture 

values that can not

be obtained from Type III

and Type IV devices
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ODI 16.4 in REM
BUT only in REM 

for 11 minutes

AHI in REM 49 / hr) 
BUT only in REM 

for 11 minutes

AHI  (in this case 18/hr)

RDI  (in this case 22/hr)

ODI 0.8 / hr based on 3%

You need to know what 

is behind the numbers
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This very symptomatic patient would have been considered NORMAL with a 

1b AHI of 3.4 but is severe when using the 1a AHI. 

Nasal Flow

Oximtry

Pulse Rate

Snoring

Head position

EOG / EEG - ?

Ares

Level III device
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Ares HST in a patient with clear OSA – 10 min of data

Ares HST in a patient with clear OSA – 2 min of data
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Ares HST in a patient with EDS - 10 min of data – No OSA observed

NPSG on the same patient – clear hypopneas and PLMS
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NPSG on the same patient – clear hypopneas and PLMS

AHI = 6

RDI = 16

SaO2 94%

Patient on CPAP using a TAP – PAP at 9 cm H2O
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Apnea 
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What Kind Of Apnea Is This?

2 minutes 

Obstructive Sleep Apnea 

2 minutes 

The Pes demonstrates effort 

that is not seen with the 

respiratory belts in this case. 
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What Kind Of Apnea Is This?

Central Sleep Apnea

The Pes demonstrates that there is NO 

effort with this apnea. That is the cardinal 

feature of Central Apnea, No Effort. 
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Nasal cannula signal 

without a significant 

change
Arousal 

Increased Pes

causing an arousal

Decreased Pes 

following the arousal
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Remotely obtain patients CPAP data 

to augment the Telemedicine care. 

51

52



Sleep Education Consortium April 2026                                                                                        

Do not copy without permission

27

John Doe

John Doe

CPC enabled oximetry ring CSMA (REST) Tracker

Sleep Grapher 

REST Sleep Grapher

Remote Patient 

Monitoring Program
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Cardioplumonary Coupling takes data from a ring oximeter, extracts a 

Plethysmographic Respiratory Signal and Heart Rate Variability data 

Cardioplumonary Coupling takes data from an oximeter, extracts a 

Plethysmographic Respiratory Signal and Heart Rate Variability data 
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Cardioplumonary Coupling takes data from a ring oximeter, extracts a 

Plethysmographic Respiratory Signal and Heart Rate Variability data 

Cardioplumonary Coupling takes data from a ring oximeter, extracts a 

Plethysmographic Respiratory Signal and Heart Rate Variability data 
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Complete 

Obstructive Apnea 

Hypopneas

with SaO2 desaturations

(Hypopnea Rule 1B)

Hypopneas 

with normal SaO2

(Hypopnea Rule 1A) 

Respiratory Effort

Related Arousals

of Sleep (RERAS)

Normal

Breathing

The Full Spectrum of Obstructive Breathing During Sleep

Different types of testing for different clinical situations 

Snoring Gasping Pauses in breathing

< - Bruxing / Clenching During Sleep - >

HSATNPSGPes
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Patient with mixed OSA (Central and Obstrcutive) monitored since October 2021

CPAP CPAP

Two years of nightly monitoring of a patient with OSA using our nightly tracking system

Started 

on 

Inspire
OAT &
Awake 

Endoscopy

Nasal 

Surgery

6262
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CPAP CPAP MMA Started 

back

 on Inspire

Vacation at high altitudes (i.e. 7000 ft)

Two years of nightly monitoring of a patient with OSA using our nightly tracking system

Started 

on 

Inspire
OAT &
Awake 

Endoscopy

Nasal 

Surgery

6464
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Started OAT
Adjusted
Epworth = 15 

Adjusted
Epworth = 14 

Adjusted 
Epworth = 16

Adjusted
Epworth = 14 

sAHI 3%

sAHI 4%

Total Sleep Time

based on CPC

Min below SaO2 <90%sAHI 3%

The patient was placed on nightly Remote Patient Monitoring (RPM), wearing a ring, 

and then he started wearing his OAT device which was adjusted based on the findings. 

Adjusted
Epworth = 13 

Adjusted back
Epworth = 13 

The patient 

complained

of TMJ pain

The patients daytime sleepiness never resolved with the improvement in his OSA as measured 

by the sAHI 3% parameter. So, he came into the lab for a NPSG with a Pes followed by a MSLT. 

September 2021 December 2021

NPSG demonstrated

Multiple Sleep Latency Test demonstrated 

Diagnosis: Narcolepsy Type 2 in addition to OSA

(with the oral applaince the AHI was 8.5 in the lab but with the HSAT it 

was under 5 /hr most nights. 

This patient needed combination treatment of his 

OSA and medications to treat his narcolepsy. 

With the appliance
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Patient on who failed Inspire alone and is on combination therapy with PAP with good results 

CSMA is currently assisting dentist titration of OAT using the REST Tracker 

Adjustments made on the appliance during this period of time, guided by the 

data from the REST Tracking platform. Note the night-to –night variability
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Rest Diagnostics

Started OAT Adjusted OAT

Dental Appliance Mono Therapy
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A Feasibility Study to Test the REST Tracker System for Use in Maternal Care to Improve 

Outcomes by Early Detection of Obstructive Sleep Apnea 

Principle Investigator: Jerald H Simmons, MD

REST Technologies monitoring of pregnant women is supported by the National Heart, Lung, And 

Blood Institute of the National Institutes of Health under Award Number R43HL166038. 

Presented at 

SLEEP 2025
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https://champions.learner.plus/sec/

HSATs vs NPSGs
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