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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  

 



Introduction 

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  

 

Watch-PAT  
one of the screening 

tools to design for 

identifying OSA patients 



        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.  

 



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 

    

 



What is Watch-PAT 

• Watch-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: 

Watch-
PAT 

PAT 

Oximetry 

Acti-
graphy 

Heart 
Rate 

Body 
Position 

Snoring 



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: 

Snore Level (dB) Sleep Stages 

Pulse Rate 
Statistics 

Oxygen 
Saturation 
Statistics 

Apnea-Hypopnea 
Index (AHI) 

Total Sleep Time 
Respiratory 

Disturbance Index 
(RDI) 

Body Position 



What is Polysomnography (PSG) 

• Overnight 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: 

EEG;  

EOG;  

ECG;  

Leg and chin EMG;  

Nasal/oral airflow by   

   thermistor and nasal  

   cannula;  

 

Oxygen saturation;  

Body position;  

Thoracic and abdominal  

   movements;   

Snoring; and 

Synchronized video  

   recording 

 



What is Polysomnography (PSG) 

• The sleep report can be generated automatically.  

At Ward 13B (ENT/UCH), manual scoring will be 

conducted for all sleep study cases by nurses 



Methodology 

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 

 

 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 

Watch-
PAT 

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. 

 



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. 

 

 

 

 



Methodology 

• 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 – Data Analysis 

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 

severity of OSA) of 4.25 on average (p<0.01).  

 

 

 



Findings & Outcomes – Data Analysis 

 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. 

   

 However, the specificity reached around 90% when RDI=20 

(cases with moderate OSA) and 40 (cases with severe 

OSA) respectively.  

 

 



Findings & Outcomes – Data Analysis 

 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 – Data Analysis 

 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 PSG 

whenever necessary. 

 

 

 



Findings & Outcomes 

2) Not Restricted to Inpatient only 

 

 

 

Traditional 
Sleep Study 

• Hospitalization 

• Inpatient service 

• Launched and 
monitored by nurse 

Watch-PAT 

• Home 

• Self help 

• Manipulated by patient 

• Education by nurse 

>>> THE Watch-PAT Loan Scheme is launching at ENT Department 



Education by Nurse 



Education by Nurse 



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 

 Using of Watch-PAT Using of PSG 

30 mins of  
hook-up 

5 mins of 
orientation on 
loan scheme 



Findings & Outcomes 

Total 

consumption 

of using PSG 

 

675 mins of 

nursing 

manpower  

+ 

1 overnight 

bed 

Total 

consumption 

of using 

Watch-PAT 

 

30 mins of 

nursing 

manpower 

Resources saved from One patient  
 

= 645 mins of nursing manpower  
+  

1 overnight bed 

>>>Nurses spend 

relatively plenty of 

time on inpatients in 

order to maximize the 

quality and safety of 

services. 



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. 

• Win-win situation is accomplished by the project.  

Watch
-PAT 

Watch
-PAT 

Watch
-PAT 



Conclusion and Recommendation 

• Findings drop hints for better resources allocation: 

Enhancing 
the Watch-

PAT 

Loan Scheme 

Not restrict to 
In-patient 

only 

Minimizing 
the workload 

of Nurses 

“WIN” 
situation is 

accomplished 
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