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This User Guide has been developed based on the actual conditions of the ECG Analyzer app (the "App" or "Product"), which appears under the name "ECG" on your watch and phone. In the event of any changes to this User Guide, the Manufacturer will issue a change notice in a timely manner.
Prepared by the Manufacturer with all rights reserved, this User Guide may not be reprinted or deleted without permission. The Manufacturer has the right to the final interpretation of all content contained in this User Guide.

Note that the diagrams in this User Guide are in English. The actual page will be displayed in the language you choose. Additionally, the diagrams are for reference only. For exact information, please refer to the actual page on your device.
Version No.: A.4

Release Date: 2025.01.23
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Product Overview

1.1 Basic Information

Product name: ECG Analyzer
Product model: ECG Analyzer-1

Release versions: 1 on the phone; 1 on the watch

1.2 Intended Purposes

ECG Analyzer can record, store, and display your ECG data collected by single-lead ECG devices. The conditions it can detect include: sinus rhythm, atrial fibrillation. Users can share the ECG recordings, rhythm classifications and accompany symptoms with a qualified healthcare professional.  
1.3 Intended Users

The ECG Analyzer is intended for lay persons to use, who can read and refer to this User Guide to operate the relevant devices themselves and at least 18 years old. Users can share the ECG recordings, rhythm classifications and accompany symptoms with a qualified healthcare professional.

The App is not recommended for people who suffer from the following conditions:

1.
Atrioventricular block or bundle branch block

2.
Significant sinus arrhythmia, sinus arrest or sick sinus syndrome

3.
Interpolated premature beats, junctional premature beats, or escape rhythms

4.
Atrial tachycardia, atrial flutter, ventricular tachycardia, ventricular flutter, or ventricular fibrillation

5.
A resting heart rate of fewer than 50 bpm or more than 100 bpm (Please seek medical attention if your heart rate is within either of these categories.)

6.
Pregnant women

7.
People with skin allergies or ulcers on their wrists, bullous disease, or rashes which cover large areas of the skin

8.
Atrial fibrillation which is further complicated by premature beats

9.
A critical illness which would make it difficult to accurately assess the effectiveness and safety of the device

10.
Tremors or chorea which would make it difficult to complete the examination quietly

11.
Prior mental illness or cognitive impairment

12.
Upper limb impairments, e.g., no arms or partial arms, suffering arm tics or are unable to keep their arms steady or unable to follow the onscreen instructions.

13.
Visual impairment
1.4 Intended Patients

The ECG Analyzer is intended use for people who may has atrial fibrillation (AF) that needs to be diagnosed over 18 years old.

1.5 Medical Context

The App is intended for people who need to monitor arrhythmia and analyze single-lead ECGs for timely detection of arrhythmia.

1.6 Indications

The ECG Analyzer allows users to record their single-lead ECGs, which are classified into sinus rhythm, atrial fibrillation (AF) based on the ECG waveform. The ECG data displayed by the ECG Analyzer is intended for informational use only.

Most forms of sinus rhythm can be detected except some special cases, such as under the influence of drugs or certain diseases when sinus rhythm may show atypical changes, and single lead electrocardiogram may not be sufficient for comprehensive diagnosis.

The atrial fibrillation can be detected when it occurs continuously and irregularly for at least 30s.
Contraindications

The App is not suitable for use by patients fitted with a pacemaker.
Components of the App

The App is available in two formats: one is intended for watches ("watch ECG") and the other for phones ("phone ECG"). The watch ECG app consists of a module that controls the start and end of ECG measurements, a module that generates analysis results and displays heart rates, and a wireless transmitter. The phone ECG app consists of a module that stores and displays ECG records, a parameter recording module, a data management module, and a user information acquisition module. 

The function of the user information acquisition module is to obtain user information, including age, name, gender, height, and weight. Obtaining age is used to determine whether the user is under 18 years old, while other personal information is used to display personal information on the shared electrocardiogram PDF.
The phone ECG app is integrated into the OHealth app and it is upgraded automatically through online updates. The watch ECG app is included in the device's firmware.
 Warnings

The user is not intended to interpret or take clinical action based on the device output without consultation of a qualified healthcare professional. The ECG waveform is meant to supplement rhythm classification for the purposes of discriminating AFib from normal sinus rhythm and not intended to replace traditional methods of diagnosis or treatment.
The App cannot diagnose a heart attack. If you think that you're having a medical emergency, please seek medical attention immediately.

Do not use it to diagnose heart-related diseases. Do not change your medication without consulting your doctor beforehand.

Do not use it while you are undergoing medical treatment (for example, magnetic resonance imaging, diathermy, lithotripsy, burn treatment, and external defibrillation).

Do not use it with pacemakers, ICDs, or other implanted electronic devices.
Atrial fibrillation might not be alerted when R-R intervals are relatively regular.

Do not take a recording when your Watch is close to a strong magnetic field (such as from an electromagnetic anti-theft system or a metal detector).

 Precaution 
The results from the ECG App only indicate potential risks and are not intended to be a complete diagnosis of your cardiac condition. Do not interpret the results or take clinical measures based on the output of this app without consulting a qualified healthcare professional.

The App produces waveforms that are designed to provide auxiliary rhythm classifications to help distinguish Atrial fibrillation from normal sinus rhythm. Therefore, it cannot replace a standard diagnosis or treatment methods.

The App is easy to comprehend, learn, and use. This User Guide describes in detail how to use the App and includes points to note when using it. This User Guide will help you get to grips with how the App is used. To maintain the App to the level of performance defined by its technical requirements and explicitly specified in this User Guide, you must use the App in accordance with the operating requirements under this User Guide.

Please stay still when taking an ECG test.

Do not take a recording when the watch is outside of the operating conditions specified in its manual (temperature: between –20°C and +55°C).

Do not take a recording when your watch is close to a strong magnetic field (such as from an electromagnetic anti-theft system or a metal detector).

If any serious incidents related to medical devices occur, please report the serious incident to the manufacturer and the authorities with jurisdiction in your location.

Clinical benefits
Screening of atrial fibrillation or premature beat for early detection and early treatment.

Functions of the App

Functions of the Watch ECG App

 Starting and performing ECG measurement

The app is pre-installed on ECG-compatible wearables and in the OHealth app, so users do not need to install it themselves. As soon as a user has completed the onboarding process, they will be able to use the app.

(1) Accessing the App

Go to the app list on your watch and choose "ECG". Start the measurement process only after activating the App and reading the tips for ECG measurement.

If the age specified in your user profile is under 18, the system will display a pop-up notifying you that you do not meet the age requirement, in addition to information on how to correct the age by going to the OHealth app on your phone. You are not allowed to use the App if you are under the age of 18. The modified information will be synced to the ECG app report screen.
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Starting an ECG measurement
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First, wear your watch correctly. Then, place your finger on the electrode to start a measurement, which lasts for 30 seconds. During this period, the screen will display your heart rate and ECG waveform.

(3) Interruption of the measurement

If the measurement is interrupted due to factors such as your watch being worn loosely, failure to place your finger on the electrode, poor signal quality, or exiting the App, the screen will cease to display your ECG waveform and real-time heart rate. You will be prompted to gently place your finger on the electrode and may also be shown other measurement tips.

Completing the measurement

(1) End of the measurement
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After 30 seconds elapse, the measurement will end and the results screen will pop up automatically, displaying alerts related to your average heart rate and ECG. On this screen, you can add any symptoms you are currently experiencing and then go to the OHealth app on your phone to view the ECG data in detail.

(2) ECG results

The ECG results include: Sinus rhythm, Atrial fibrillation, Very low HR, Low HR, High HR, Very high HR, and Inconclusive.

"Weak signals" and "Poor signals" are displayed when the amplitude of the ECG signals is too low or there is significant interference in the ECG signals, respectively. In either case, you are advised to repeat the ECG test.

On the results screen, you can tap the [image: image8.png]


 icon next to a result to view its description.

Sinus rhythm 

A sinus rhythm is a normal heartbeat rhythm where electrical pulses are generated by the sinus node. 

Atrial fibrillation

Atrial fibrillation is a common cardiac arrhythmia characterized by irregular and often abnormally fast heartbeats. 

High or low HR
Heart rates below 40 bpm are considered very low.

Heart rates below 50 bpm are considered low. 
Heart rates above 100 bpm are considered high.

Heart rates above 150 bpm are considered very high.
Inconclusive 

The ECG may indicate some heart conditions, but they are not the conditions that the App is designed to identify, so no conclusive result can be obtained from the diagram. 

Other 

The ECG signals are poor or weak and cannot be categorized.

Measurement Instructions
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The "Instructions" screen displays the measurement method, possible causes of a measurement failure, and user restrictions, in addition to the version number of the watch ECG app.

Functions of the Phone ECG App

2.2.1 Accessing the App

ECG Analyzer is included in the OHealth app on your phone. Go to the Home tab in OHealth, tap the ECG tile, and you will be taken to ECG records.

Viewing ECG data
After the ECG data on your watch is synced to your phone, you can filter it by category on the list of ECG records. Tap on a record to view the details. You can set your screen to landscape mode and swipe up or down to view the data.

In the event that you are under the required age, after you tap the ECG tile and a system requirements check is performed, the system will display a pop-up notifying you that you do not meet the age requirement. Taping the Settings button will direct you to your user profile.
Sharing ECGs

Tapping the "Share" icon will allow you to share the ECG data in PDF format. During this process, the system will access your user profile created in OHealth to obtain your name, age, sex, height, and weight.

 Other operations
On the details page of a specific ECG record, you can tap "Delete record" to delete it. In the deletion process, the system will display a pop-up prompt.

On the "ECG" page or the details page of a specific ECG record, you can tap "About ECG" to view ECG-related information and the version number of the App. Such information includes the definition of ECG, intended users, possible results, ECG measurement methods, and instructions for using the App.

 Product User Guide and product label

On the "About ECG" page, tap "Product User Guide" and "Product label" to view this User Guide and the product label. Creating a hard copy of this User Guide with a printer is not supported.
 Software and hardware dependency
The watch ECG app requires your watch to meet the requirements specified in Section 5.1. The phone ECG app requires your phone to have OHealth installed.

3 Limitations of Use
Intended users: People aged 18 or above.

The phone ECG app must be used in pair with the watch ECG app.

Installation and Uninstallation

4.1 Installing and Uninstalling the Watch ECG App

The watch ECG app is pre-installed on ECG-compatible wearables. Please update your wearable device to the latest version, the app will also update automatically with the system version.
The app is not supported for uninstallation on wearables.

Installing and Uninstalling the Phone ECG App

The phone ECG app is pre-installed in the OHealth app. it will update automatically through online updates. 

The app does not support individual uninstallation, you need to uninstall the OHealth app to remove the ECG app.

System Requirements

5.1 Watch System Requirements

	Hardware
	Bluetooth
	5.0 and later

	
	Storage
	1 GB RAM + 8 GB ROM and above

	
	ECG sensor
	Range of input signals: ±300 mV

Input impedance: > 10 MΩ

Common-mode rejection ratio: > 60 dB

Gain accuracy: |Error| < 10%

Frequency at which the ECG sensor responds: 0.67 Hz to 40 Hz (±3 dB)

System noise: < 50 uVpp

Minimum detectable signal strength: ≤ 50 uVpp

	Software
	System software
	ColorOS Watch 6.0 and other compatible versions


Phone System Requirements

	Software
	Operating system: Android 9 or later 

OHealth: 4.23.0 or later (For Android devices)

	Hardware
	RAM: 4 GB and above

Available storage: 1 GB and above

Screen resolution: 1600 x 720 and above

Bluetooth: 5.0 and later

	Network
	Network type: 3G/4G/5G or Wi-Fi

Bandwidth: 4 Mbps and above

	Database
	SQLite 2.1.0


System Requirements Check

The App will check whether the running environment meets the defined requirements.

When you access the ECG feature, the system automatically performs a check against the minimum requirements for the running environment and then displays the check result.
Safety and Performance

ECG Results

The ECG results include: Sinus rhythm, Atrial fibrillation, Very low HR, Low HR, High HR, Very high HR, and Inconclusive.

	Result
	Criteria
	Remarks

	Sinus rhythm
	A regular rhythm that originates from the sinus node.
	\

	Atrial fibrillation
	Persistent irregular heart rhythms occur in the atria and no repetitive P waves are identified.
	ECG signals contain heart rates in the range of 50 bpm to 150 bpm.

	Very high HR
	Average heart rate > 150 bpm.
	\

	High HR
	Average heart rate > 100 bpm
	\

	Low HR
	Average heart rate < 50 bpm
	\

	Very low HR
	Average heart rate < 40 bpm.
	\

	Inconclusive
	There are other significant abnormal ECG signals excluding the above arrhythmias.
	\


"Weak signals" and "Poor signals" are displayed when the amplitude of the ECG signals is too low or there is significant interference in the ECG signals, respectively. In either case, you are advised to repeat the ECG test.

	Result
	Criteria
	Remarks

	Weak signals
	The amplitude is [image: image10.png]


 0.15 mV.
	\

	Poor signals
	There is significant interference in the ECG signals.
	\


（3）When an ECG test produces multiple results at the same time, their priority is as follows.

	Priority
	Result
	Remarks

	1
	Weak signals
	\

	2
	Poor signals
	\

	3
	Very high HR/Very low HR
	\

	4
	Atrial fibrillation
	\

	5
	High HR/Low HR
	For abnormal ECG signals that may indicate ventricular fibrillation/ventricular tachycardia, short ventricular tachycardia/atrial tachycardia, frequent PVCs, or frequent PACs, if the average heart rate exceeds 100 bpm, the final result may be "Inconclusive" or "High HR".

	6
	Inconclusive
	

	7
	Sinus rhythm
	\


 Calculation of Heart Rates

ECGs show heart rates between 30 bpm and 250 bpm and the error margin does not exceed ±1 bpm or ±1% of the input heart rate data, whichever is greater. Calculation method: The App obtains all R-R interval values during the ECG measurement period, removes the maximum and minimum values, and calculates the average of the remaining R-R interval values. It then calculates the heart rate using the following formula: Heart rate = 60/Average R-R interval value (seconds).

Clinical Accuracy 

Based on a clinical study in which the irregular rhythms of the participants were classified into Atrial fibrillation, by both wearable devices and 12-lead ECGs (lead I), the sensitivity and specificity of this product are as follows compared with 12-lead ECGs (lead I).

	Type
	Sensitivity (%)
	Specificity (%)
	Positive predictive value (PPV)
	Negative predictive value (NPV)

	Atrial fibrillation
	97.96
	98.59
	97.96
	95.56


The above data only relates to classification into sinus rhythm and atrial fibrillation. Other types of arrhythmia or concurrent arrhythmia scenarios are not considered.


Reliability

If your watch is disconnected from your phone or accidentally powered off after your watch ECG app collects ECG signals, your phone ECG app is supposed to be able to receive the ECG analysis data after you reconnect them or power on your watch.
If your phone is shut down and then restarted, there should be no damage to or loss of ECG analysis data after the App is restarted.
If your phone is disconnected from the internet, your phone ECG app will be unable to acquire historical data. After connecting your phone to the internet, you can access the ECG app on your phone to refresh and view historical data.
Your watch ECG app regularly checks for and deletes unneeded data and retains the most recent 100 entries of 30-second ECG data. ECG data is stored locally on your phone. When signing out of your account, you can choose to clear locally stored data.

Product Maintenance

The App has a log that records its running status.

The Manufacturer provides maintenance services for the App. If an error occurs in the logic of the App during its use, please contact the Manufacturer for maintenance.

To ensure that the ECG app runs as normal, please update your phone and wearable device to their latest versions. The ECG app will also update automatically with the system version.

Efficiency

Your watch ECG app can complete an analysis of ECG data within 5 seconds.
Your ECG data can be transmitted from your watch to your phone within 60 seconds.
Cybersecurity

10.1 Data Interfaces

Interfaces: Bluetooth 5.0 and later.
Protocols: Data is transmitted from your watch ECG app to your phone ECG app using the Bluetooth 5.0 communication protocol or a later version.
Data formats: DB and PDF.
On your phone, ECG data is stored in an SQLite database and shared in PDF format.

Data Categories

Health data: Name, age, sex, height, weight, ECG, symptoms, ECG results, and average heart rate.
Device data: Device ID and version.
Data confidentiality level: Level 1.
Data Unavailability

User data is encrypted when stored in the database. Deleted data cannot be restored.

 User Access Control

The phone ECG app has only one user permission level. you will be able to use all its functions.

Troubleshooting

Problem 1:
My phone cannot load ECG data or shows that there is no internet connection.
Solution:
Make sure that your phone is connected to the internet.
Problem 2:
After an ECG test is performed on my watch, my phone ECG app consistently fails to acquire the ECG data.
Solution:
Check whether your phone's Bluetooth is turned on and go to the "Devices" tab in OHealth to see whether your watch is connected to your phone.
Problem 3:
Pairing my watch with my phone fails.
Solution:
Ensure that the OHealth app on your phone has been updated to the latest version.

Problem 4: The data classification Weak signals or Poor signals and the measurement is interrupted.

Solution:

1. Your watch was not snug on your wrist. Tighten the strap and try again.

2. You moved during the measurement. Keep your fingers, wrist, and body as still as possible until the measurement ends.

3. You pressed the electrode. Place a finger on the electrode and do not press it.

4. Your finger was too dry. Slightly wet it before the measurement.

5. The cuticle of your finger is too thick. Try another finger.

6. There was dirt or water on the electrode or the back of your watch. Clear it before the measurement.
Clinical Study Information
A clinical study of ECG App is a nonrandomized, and adjudicator-blinded study designed to evaluate the accuracy of ECG App for the detection of Sinus Rhythm (SR) and Atrial Fibrillation (AF) by single-lead electrocardiography (1L-ECG). 

The methods is to comparing the results from the ECG Analyzer with analysis results from professional 12 leads Electrocardiograph simultaneously. 

There are 120 subjects were enrolled in the clinical study aged from 34 to 69 years with and 47.5 % male, 66.7% with a history of arrhythmia, and 73.3% showed abnormalities in electrocardiogram results.

The parameters after analysis including Sensitivity, Specificity, Positive predictive value (PPV) and Negative predictive value (NPV). And the statistical methods are described as below.

	
	
	Reference 12 Lead Electrocardiograph

	
	Result
	Positive
	Negative
	Total

	ECG Analyzer
	Positive
	a
	b
	a+b

	
	Negative
	c
	d
	c+d

	
	Total
	a+c
	b+d
	a+b+c+d
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13 Graphic Definition
	Graphic
	Title
	Description
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	Consult instructions for use
	Indicates the need for the user to consult the instructions for use

	[image: image20.png]



	Manufacturer
	Medical device manufacturer
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	Authorized representative
	Authorized representative in the European Community/European Union
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	Importer
	The entity importing the medical device into the locale
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	Medical Device
	Indicates the item is a medical device
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	Unique Device Identifier
	Indicates a carrier that contains unique device identifier information


