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Introduction

» Obstructive Sleep Apnea (OSA) is a
common sleep disorder affecting:
- 2% of middle-aged women
- 4% of middle-aged men in Hong Kong.

» Overnight Polysomnography (PSG) is the
gold standard for the identification and
assessment of severity of OSA, nonetheless,
it is:

© Labor intensive

(® Resource demanding

(= OSA patients are usually put on long waiting list
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To overcome the problem, a variety of screening
tools are designed in order to substitute PSG.

An ideal screening tool should be:
High accuracy,

Cost effective,
Conveniently accessible,
Easy to use, and

With no risks
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Study Objective

To explore the effectiveness of Watch-PAT
prior to the preliminary impact on the
services after implementation of Watch-PAT
Loan Scheme at ENT Department.
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What is Obstructive Sleep Apnea

» Sleep apnea is a serious, potentially life-
threatening sleep-related breathing disorder
that is often linked with heavy snorers.

» Commonly, OSA may be triggered by an
obstruction in the upper airway

» It results in decreasing the amount of inhaled
air and disrupting sleep quality.




What is Obstructive Sleep Apnea

A
B A AMIT S p AP A0 N P N A\ p N
|

S i e YT S S LYY

o’




What is Watch-PAT

« Waitch-PAT is designed to be worn on the
wrist like wearing a watch. As a portable

and simple wrist-worn machine, Watch-PAT
has easy-to-use characteristics.




What is Watch-PAT

« Watch-PAT measures 6 channels:

Body
Position



What is Watch-PAT

« The machine can generate the sleep report
automatically by using Itamar Limited proprietary
software. The sleep report shows the following
data:
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« QOvernight polysomnography (PSG) is the gold standard
for the identification and assessment of severity of OSA.




What is Polysomnography (PSG)

 Full PSG machine has a main device for the

storage of all signals:

vEEG;

vEOG;

vECG;

v'Leg and chin EMG;

v'Nasal/oral airflow by
thermistor and nasal
cannula;

v’ Oxygen saturation;

v'Body position;

v'Thoracic and abdominal
movements;

v'Snoring; and

v'Synchronized video
recording



What is Polysomnodrabhﬁ '(PSG) B

« The sleep report can be generated automatically.
At Ward 13B (ENT/UCH), manual scoring will be
conducted for all sleep study cases by nurses
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Phase ONE:

€ Investigating the accuracy of Watch-PAT data acquisition
alongside a full PSG for OSA patients

Phase TWO:

€ Exploring the impact of Watch-PAT Loan Scheme at ENT
Department

:

v' The project was contemplated by the “WIN” strategy,
THREE elements are:

> Watch-PAT
> Inpatient
> Nurse




Methodology

Investigating the accuracy of Watch-PAT data
acquisition alongside a full PSG for OSA patients

Somno-

medic PSG

« Selection Criteria: Patients with snoring and daytime
sleepiness;

« Sampling: 48 patients (38 male vs. 10 female with a mean age
of 41.85 and mean BMI of 24.69);

* Method: All of them had a full PSG (Somno-medic) and
Watch-PAT (Itamar Watch-Pat 200) on the same night.




T —

Methodology - .

——

Analyzing: Technologists extracted
the results from Watch-PAT (n=48),
and scored the PSG study according
to the American Academy of Sleep
Medicine (AASM) Manual for
Scoring 2007.
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 Measuring: Mild, moderate and severe OSA
were defined by using Respiratory Disturbance
Index (RDI)* with cut-off value at 5, 20 and 40
respectively;

« Comparison: Categorized the results of Watch-
PAT according to the severity; and then compared
the results with PSG

*The RDI is the index represents the respiratory events which is
recommended measurement for the severity of OSA, by the American
Academy of Sleep Medicine (ASSM).




Findings & Outcomes — Déta-AnaI‘ysis

1) Effectiveness of \Watch-PAT

« 48 patients (n=48) with daytime sleepiness and snoring
were recruited from 2010 to 2012. Both Watch-PAT and
full PSG have been undergone on the same night at
ward.

Result:

» Average RDIs were 23.11 (PSG) and 27.36 (Watch- PAT) ;
respectively.

> Watch-PAT only slightly overestimates RDI (reflect the Y.
severity of OSA) of 4.25 on average (p<0.01). 2



Findings & Outcomes — DétaAnalysis

Cut-offs Sensitivity Specificity
RDI=5 I 100% I I 9.09% I
RDI=20 100% 91.67%
RDI=40 87.5% 87.5%

Table 1 : Sensitivity and specificity of Watch-PAT comparing with gold standard PSG

» Watch-PAT demonstrates good reliability as a screening
tool for patients with suspected OSA. 100% in sensitivity
indicated all patients with OSA can be recognized.

» The specificity=9.09% was the result found in the category
of RDI =5 (cases with mild OSA) when comparing with
PSG.
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PSG

Total

Watch-
PAT

21
14
12

48

| D | = D

Total
Table 2 : Severity comparison between Watch-PAT and gold standard PSG
0 =No OSA, 1 = Mild OSA, 2 = Moderate OSA, 3 = Severe OSA
Accuracy = (1+12+11+7)/48 = 64.58%

» There was only 1 case in which Watch-PAT underestimated the
severity of OSA when comparing with PSG.

» Other 31 cases (by Watch-PAT) had the same severity
comparing with PSG.



Findings & Outcomes — DéttaAnaI‘ysis

» In general, it slightly overestimates the severity of OSA in
comparison with the gold standard PSG.

» Watch-PAT is an effective screening tool especially in detecting
moderate to severe OSA patients.

» The accuracy of estimating the severity of OSA by Watch-PAT
was 64.58%.

» Statistically, it demonstrates good reliability as a screening tool for
patients with suspected OSA

» It can effectively refer actual OSA patients to admit for P
whenever necessary. |



Findings & Outcomes

2) Not Restricted to Inpatient only

Traditional -
Sleep Study

» Hospitalization « Home

* Inpatient service » Self help

e Launched and Manipulated by patient
monitored by nurse Education by nurse
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Education by Nurse ~ x
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Watch-PAT 200 {388 User Guide

(1) SRR AR 2 AT Before Putting on the Device

a. ¥ EFBTK Dress on your pyjamas

b. ¥J5% Watch-PAT 7FI8& + EXLHERBS®
Open the Watch-PAT carrying case; take out the user guide

c. 1 Watch-PAT BFEFNEEBHOIEF L
Put the Watch-PAT on your non-dominant hand
* ERIDF SRR R LSRR WRZENRTEEEEFE
Make sure the fingemails of that hand is timmed and without polish; remove all
Jjewelry and avoid using hand cream

A- BREE
ON Button

- fRfIREEES
Body Position
Sensor

C - RISEERR
Snore Sensor

D - (DR
Oximetry Sensor

E - PAT Probe /2%
PAT Probe

(2) ZERMEREOIHMEZ Placement of the Snore and Body Position Sensor

a. IR IS ME S LR T 28
HER - ISEITRAD
Thread the Snore and Body Position

Sensor through the sleeve of your
pyjamas up to the neck opening

b. MR MBI EAPRVBIE - LRI SAETE TR 7T
LABE R B B AR DI B E
Peel off the paper of the Snore Sensor, attach it to the base of
the neck and secure it in place with medical tape

c. R RKMERS EEBAAADS -

BEHIR » ERICEA BRI
fERRT (MBIERTS)
Hold the paper tabs on the back of
the Body Position Sensor and pull
them off the sensor while placing it
on the chest bone

d. SE R R Watch-PAT
Connect the Body Position Sensor
with Watch-PAT

(3) ZEMTERXIESR Attach the Oximetry Sensor

a. 3& Watch-PAT I7TER | » MR CWARITFH « TERFHIE
s BRERR
Place the Watch-PAT on a flat surface, insert your hand and
close the wrist strap; make sure it is locked, !:_9( not too tight

b. EMEREBMESL » ESZ? r/
B—E[T - REHERER ;
Place the Oximetry Sensor on a ﬁnn
surface with the side with writing
facing down, then peel off the protective

c. IEARZIERVIER IS /EMERR
HYRERAIE 75 ‘
Place the tip of your ring finger just
before the mid-line of the Oximetry
Sensor

d. E%ﬁfsﬁ@]mﬂﬂﬁ%tﬁﬁﬁ A IE TR RIS
ERE0IBZ Fold the side-wings then fold the Oximetry Sensor
ovsr the
finger

e. R F7SE TS AIRBEDM
EROENE

Ensuring that the black protrusions
are facing each other

f. BMRNBHRIEFIERS  BRAEEEAR  BELHD
BRI 2B FIENER
Fold down the side-wing, and gently wrap the long flap around
your finger, make sure not to wrap the end flap too tightly;
ensure the “dotted line” is located at the tip of the finger

P.1

= PAT Probe %23 Place on the PAT Probe

a. 18 PAT Probe EfERREARIE
Place the PAT Probe on your index
finger

* RIS BNEMABEEN RS +
OLEIERMFISAE - PILIEIE
If your index finger is too thick for
the PAT Probe, you can choose
another finger that fits better, such
as your small finger

* VORI  —BEANWHEBAR - T HEAIRE RIS
Choose carefully, once in place, the PAT Probe cannot be
removed and placed on a different finger

b. ERIEGEBMBNRAN 0 5 TOP FEN—ERDE
RIS » B BOTTOM FRA—EEQERE TS
Insert your index finger all the way into the PAT Probe. The tab
labeled TOP should be situated at the top side of the finger, and
the tab labeled BOTTOM should be on the underside

c. SIBHIATEEANERERAVBAR » NN ERERS
Gently and firmly remove both paper tabs; be careful not to
twist the PAT Probe

a. BEFER L » F37J1R4& Watch-PAT £
BB REY  BEERE
FBLR “itamar Medical” X5
Get into bed, and press firmly on the
round ON button for a few seconds
until you see “Itamar Medical” on the
LCD screen

b. 30 i » ERMNRBFHIR “Good
Night" S » RGAIRBEARAA
After 30 seconds, a “Good Night” in
the middle of the screen indicates
the study has started

a. PR PAT Probe /EfE2% ~ &R
fE2E R RS

Remove the PAT Probe, Oximetry
Sensor and the device

. m@ﬁﬁﬁ#ﬁﬂﬂﬁﬂﬂﬁ!ﬁ fefres—E
;m % l_ﬂ:_ y
Watch-PAT cannot be turned off, a red light will
glow from the Oximetry Sensor. This is normal,
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c. Watch-PAT R{EIEE » IRETLL
AT

Watch-PAT is now working properly,
and it is time to go to sleep

* YIBLRIRE  FFEZRAT “TEST ABORTED” RIS HALL »
IEBFFESE TATRATAY “ERROR CODE” RTINS » LN &
e E 2T 8209 1111
If there is a problem, you will see “TEST ABORTED" ; note
the “ERROR CODE" and call Celki emergency call
8209 1111

b. IBFTRMHRS AR RRBERD
Watch-PAT Z &
Place the device along with the PAT |
Probe, Oximetry Sensor and the
user guide back to the Watch-PAT
carrying case

ggﬁiﬁutﬂ'ﬂiﬂ TASILABNTOER Watch-PAT SEFTIER

If you follow the steps presented here carefully, you should have
a successful Watch-PAT sleep diagnostic test.

P2




Findings & Outcomes:

« 30 cases (in 5-month) were participated in the Watch-
PAT Loan Scheme.

« It significantly shortened the patient waiting list for sleep
study from 6-12 months (PSG) to within 1 month
(Watch-PAT).

« On the other hand, more beds can be relieved to
accommodate for the huge demand, i.e. Emergency or
Post-operative cases resulting in better resources
allocation.



Findings & Outcomes

3) Relieve workload of frontline Nurse

l 30 mins of |
hook-up

15 mins of
system set-up

(480 mins
(8hrs) of over

night_
monitoringd



Findings & Outcomes |

Resources saved from One patient

= 645 mins of nursing manpower
+

1 overnight bed

Total >>>Nurses spend
consumption relatively plenty of
of using PSG time on inpatients in
order to maximize the
guality and safety of
services.

675 mins of
nursing
manpower
+
1 overnight
bed




Conclusion and Recommendation

« High sensitivity of Watch-PAT indicated patients with OSA
can be recognized. Obviously, it is useful screening tool to
detect OSA.

 Both patients & nurses get benefit from the Watch-PAT
Loan Scheme.

 WIin-win situation is accomplished by the project.




* Findings drop hints for better resources allocation:

A
Minimizing
the workload
of urses

Conclusion and Recommendation

A

Not restrict to
n-patient
only

v

“WIN”
situation is
accomplished
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