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ASIA–PACIFIC

LEGAL METROLOGY FORUM

APLMF WORKING GROUP ON MEDICAL MEASUREMENTS (2005)
SURVEY ON ELECTROCARDIOGRAPHS

This survey aims to seek member economies’ opinions about the OIML R 90 on electrocardiographs. 
This survey focused on the following four main areas:

1. Awareness and understanding of the OIML R 90.

2. Requirements for pattern approval, verification and inspection, related regulations or standards; the enforcement level and responsible agencies.

3. Plans for, or difficulties encountered with, harmonizing with the OIML R 90.

4. Comparisons among OIML R90, AAMI EC11, and JIS T1202.
This survey was prepared in 2005 and circulated to all member economies in May 2005. A total of fifteen responses were received. However, among those replies, several returned the survey empty due to different reasons with some giving valuable comments. On the other hand, there were ten member economies completed the survey, namely Australia, Cambodia, Hong Kong, Indonesia, Malaysia, P.R. China, Thailand, U.S.A, Vietnam, and Chinese Taipei.  The responses are summarized in the following pages.  Table 1 lists the member economies who gave their responses without filling the survey.  Australia gave extra comments as shown in table 2.

Table 1

	Economy
	Comments

	Canada
	Medical devices fall outside Measurement Canada's mandate and we have not been able to obtain cooperation for this survey at this time.  

	Japan
	We, NMIJ, do not have an appropriate individual to respond to the survey within the institution. Although we tried to find someone to be able to answer the questions in other government agencies and organizations, we were not successful in it. We apologize for not being able to respond to the survey.

	Korea
	Electrocardiographs are not subject to legal control at present in Korea

	New Zealand
	At present in New Zealand medical devices come under the control of MEDSAFE

(New Zealand Medicines and Medical Devices Safety Authority).

Electrocardiographs fall under their definition of notifiable medical devices. All medical devices are required to be notified in the New Zealand Gazette and publicised on the MEDSAFE website.  They must be on this register to be sold in New Zealand. They are not subject to regulatory control in the form of type approval or verification and inspection. Any performance complaints are investigated by MEDSAFE and could result in their removal from the register.  

I have discussed the APLMF survey with a representative of MEDSAFE and he advises me that at present the New Zealand medical device control regime is undergoing radical restructuring.  The Australian and New Zealand

Governments have signed an agreement to establish a joint regulatory scheme for therapeutic products.  This new scheme will cover electrocardiographs and will be administered by a single regulatory agency operating in both countries. The agency will control approval, supply, import and export of medical devices with a measuring function. 

The new agency will follow relevant Australian Standards and European class requirements.  It will be focused on global harmonisation and attempting to reduce technical barriers to trade.     

The new regulatory scheme is still being developed but will come into force in July 2006. In light of the planned changes and the fact Electrocardiographs are not currently subject to controls other than those I have outlined above, there is little point in completing this survey.

I am keen on ensuring that this new agency will have input from the relevant

OIML recommendations.

	Singapore
	The survey on electrocardiographs was sent to the Health Science Authority of Singapore. However, there was no reply from them. You may want to note a nil return. 


Table 2

	Australia comment


	I'm not aware of the document referred to in the survey, but have filled it is as best I can.

The medical device regulation framework is intended to ensure the quality, safety and efficacy of devices supplied to the Australian market. 

The requirements outlined in the survey, which I presume are lifted direct from the OIML document are performance requirements for ECG's.  The TGA's role is not to mandate performance requirements for a product, rather to ensure that the product performs, as intended, by the manufacturer. 

Performance requirements are likely to vary depending on a user's particular requirements, and the user is the one who needs to verify that the specifications offered by a particular manufacturer's product are suitable for their requirements. Having said that, I can speak from previous experience, that many of the 'spec's' outlined in the document/survey are generally accepted baseline specification for such equipment.

The concept on regular verification of these types of products is not one used in Australia.  In general ECG machines within healthcare

institutions are inspected and tested for safety and essential performance characteristics on a regular basis, generally six or twelve monthly - I  would not call this a 'verification' in the metrological sense though.


1. General information about the APLMF Member submitting this survey
	Organization:
	

	Economy:
	

	Internet Home Page Address:
	

	Name of Contact Person:
	

	E-mail Address:
	

	Telephone:
	

	Fax:
	


2. Electrocardiographs - Metrological characteristics -Methods and equipment for verification  (OIML R 90)

2.1 The OIML Recommendation 90 (Electrocardiographs - Metrological characteristics -Methods and equipment for verification) was published fifteen years ago in 1990. Does your economy fully understand this Recommendation?

Responses: 

Only three economies, including P. R. China, U.S.A and Vietnam, fully understand this recommendation.

	Economy
	Response

	Australia
	I am not aware of the document.  It is not implemented by the regulatory agency responsible for medical devices.

	Cambodia
	No. We start to learn about this subject.

	Hong Kong, China
	No.

	Indonesia
	No. For the time being, we are not beginning the verification of any medical measuring instruments included electrocardiograph.

	Malaysia
	No. Not all the parties involved in healthcare services.

	P. R. China
	Yes.

	Chinese Taipei
	No.

	Thailand
	No.

	U.S.A
	Yes.

	Vietnam
	Yes.


2.2 Are electrocardiographs required to receive verification and/or inspection in your economy?

Responses: 

Electrocardiographs are required to receive verification and/or inspection in five economies except namely Cambodia, Malaysia, P. R. China, U.S.A and Vietnam. Besides, all electrocardiographs are required to receive verification in Cambodia, P. R. China and U.S.A, and some electrocardiographs are required to receive verification in Vietnam.

	Economy
	Response

	Australia
	No.

	Cambodia
	Yes, for all electrocardiographs. We do it step by step.

	Hong Kong, China
	No. Normally, user facilities are responsible for the inspection / verification of newly delivered electrocardiographs and subsequent maintenance.

	Indonesia
	No.

	Malaysia
	Yes, for all electrocardiographs. Only for testing and commissioning.

	P. R. China
	Yes, for all electrocardiographs.

	Chinese Taipei
	No.

	Thailand
	No.

	U.S.A
	Yes, for all electrocardiographs. Health care providers are subject to licensing and accreditation, which include requirements for initial and periodic verification and maintenance of medical instruments.

	Vietnam
	Yes, for some electrocardiographs.


2.2.1 What is the frequency of verification and/or inspection for electrocardiographs?

Responses:

Only Viet Nam and P.R. China specify the frequency of verification and / or inspection.

	Economy
	Response

	Australia
	Not applicable.

	Cambodia
	Verification or Inspection is up to R90.

	Hong Kong, China
	--.

	Indonesia
	--.

	Malaysia
	Others. Recommendation from manufacturer.

	P. R. China
	Once a year.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	Unknown.

	Vietnam
	Once every two years.


2.2.2
What are the regulations or standards that electrocardiographs must comply with for verification and/or inspection in your economy?

Responses:

Australia, P. R. China, U.S.A, and Vietnam have their own regulations or standards respectively. Moreover, Malaysia refers to IEC standard.
	Economy
	Response

	Australia
	Therapeutic Goods Act 1989, administered by the Therapeutic Goods Administration.  This regulatory framework sets down essential principles of safety and performance, but does not include verification in the metrological sense.

	Cambodia
	No.

	Hong Kong, China
	--.

	Indonesia
	--.

	Malaysia
	IEC safety standard/ any international standard.

	P. R. China
	JJG543-1996.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	AAMI EC11.

	Vietnam
	Standard that electrocardiographs must comply with for verification was §LVN 43: 1999 – Electrocardiographs – Methods and means of verification.


2.2.3 At what level is verification and/or inspection administered?

Responses:

The activities are done by central/ national, level in Malaysia and P.R. China.  On the other hand, both U.S.A. and Vietnam administer the verification and/ or inspection by state level; however, in Viet Nam, the validation of verification is only accepted by a segment in the country.

	Economy
	Response

	Australia
	--.

	Cambodia
	--.

	Hong Kong, China
	--.

	Indonesia
	--.

	Malaysia
	Central/National - valid for the entire country/economy. All government hospitals are checked.

	P. R. China
	Central/National - valid for the entire country/economy.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	Licensing is at the State level and accreditation is administered by a private organization at the National level.

	Vietnam
	State/Regional - valid for a segment of the country/economy.


2.2.4 Who performs testing for verification/inspection? (More than one selection is permissible.)

Responses:

Among the five member economies, there are four different organizations performing the testing for verification/ inspection.

	Economy
	Response

	Australia
	--.

	Cambodia
	Central/National government.

	Hong Kong, China
	--.

	Indonesia
	--.

	Malaysia
	Central/National government.

State/Regional governments.

Local/Municipal governments.

Private organizations (inside or outside the country/economy).

And all users.

	P. R. China
	Central/National government.

State/Regional governments.

Local/Municipal governments.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	Private organizations (inside or outside the country/economy).

	Vietnam
	Central/National government.

State/Regional governments.


2.3 Will your economy plan to harmonize (or has your economy already harmonized) the legislation or standard with the OIML R90?
Responses:

There are four member economies including Cambodia, Malaysia, P. R. China and Vietnam expressing their willingness to harmonize with OIML R 90. However neither Australia nor U.S.A. plans to harmonize the legislation or standard with the OIML R90. The other economies do not give their opinions on this issue.

	Economy
	Response

	Australia
	No. The more commonly used standard for ECG safety and performance monitoring in Australia is AS/NZS 320.2.25:1993 – Approval & test specification – medical electrical equipment – Part 2.25: Particular requirements for safety – Electrocardiographs, and its parent standard AS/NZS 3200.1.  These are replicates of the IEC standards series IEC 60601.1 …..etc.

	Cambodia
	Yes.

	Hong Kong, China
	--.

	Indonesia
	--.

	Malaysia
	Yes. Harmonization is required but some recommendations on the methodology can be simplified/ digitized in accordance with current technology.

	P. R. China
	Yes.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	No. While the FDA has accepted AAMI EC11, if a manufacturer claims compliance with OIML R90 they may submit a 510K application to the FDA with documentation describing deviations from AAMI EC11 with an explanation of how deviations impact safety and effectiveness of the device.

	Vietnam
	Yes.


2.4 Do you anticipate or did you encounter any difficulty during the harmonization process?
Responses:

Most of the member economies show no difficulty during the harmonization process, whereas Malaysia and Vietnam anticipate that there will be some difficulties during the harmonization process, but do not specify their difficulties.

	Economy
	Response

	Australia
	There are no plans to implement OIML R90 in Australia by the Therapeutic Goods Administration.

	Cambodia
	No.

	Hong Kong, China
	No. There is currently no plan to mandate by legislation periodic verification / inspection of electrocardiographs.  However, the regulations of certain healthcare professionals and health service providers, whereby they are required to ensure safe and appropriate treatment for patients, provide incidental control of ensuring the safety and performance of these devices.

	Indonesia
	--

	Malaysia
	Yes. Yet to be implemented but foresee difficulties in verification and validation of the measurements and educating the healthcare providers.

	P. R. China
	No.

	Chinese Taipei
	No.

	Thailand
	No.

	U.S.A
	--.

	Vietnam
	Yes.


2.5 Do you agree that the recommended conditions for verification as follows?
- ambient temperature: 15 (C to 25 (C

- ambient pressure: 96 Kpa to 104 kPa

- relative humidity of air: 60 % to 80 % (no condensation)

- mains voltage fluctuations: (2 % of nominal voltage

- mains frequency (60 Hz or 50 Hz) (2 %

Responses:

Only P.R. China, Vietnam, and Chinese Taipei agreed with OIML R 115. On the other hand, there were also three member economies, Hong Kong, Malaysia, and U.S.A., giving their disapproval due to different reasons.

	Economy
	Response

	Australia
	Not familiar with the above specifications. Can not comment.

	Cambodia
	We are studying.

	Hong Kong, China
	No. Verification should be performed at the standard operating conditions, which should encompass the conditions likely to be encountered by the electrocardiograph in real life situations.  Wider ranges are considered to be more appropriate.

	Indonesia
	Not familiar with the above specifications

	Malaysia
	No. Relative humidity up to 90 %, temperature up to 50 deg. Malaysian standard – power supply frequency used is 50HZ±2%, voltage fluctuation +5, -10V, 1Q.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the above specifications

	U.S.A
	In the US AAMI EC11 is recognized by the FDA for electrocardiographs. The answers to 2.5-2.22 are found in AAMI EC11 and mostly addressed by answers to 3.1-3.6.

	Vietnam
	Yes.


2.6 Do you think that 5.1 External examination, 5.2 Testing, and 5.3 Determination of metrological characteristics are applicable to the verification?

Responses:

Five member economies thought that the requirement mentioned in 5.2 and 5.3 are applicable.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	We are studying.

	Hong Kong, China
	Yes.

	Indonesia
	Not familiar with the specifications above

	Malaysia
	Yes

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the above specifications

	U.S.A
	--

	Vietnam
	Yes.


2.7 Are the characteristics shown in Table 1 sufficient or insufficient to verify the electrocardiographs?

Table 1 Metrological characteristics to be verified
	Metrological characteristics
	Point
	
	

	Relative voltage-measurement error

Relative sensitivity-setting error

Relative time-interval measurement error

Relative error of the recording speed

Recording hysteresis

Relative errors of internal calibrator and time marker

Overshoot

Time constant

Amplitude-frequency response curve

Input impedance

Recorded-voltage error introduced by the weighting networks

· for Golberger and Wilson leads

· for Frank leads

Common-mode rejection ratio

Baseline width

Baseline drift

Intrinsic noise level referred to the input

Interchannel crosstalk coefficient
	5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.11.1

5.3.11.2

5.3.12

5.3.13

5.3.14

5.3.15

5.3.16
	
	


Responses:

Half of the member economies indicated lack of familiarity with the characteristics shown in Table 1.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	We are studying.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Insufficient. Input dynamic range, overload protection, risk current, ancillary output.

	P. R. China
	Sufficient.

	Chinese Taipei
	Sufficient.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Sufficient.


2.8 Do you accept the requirement that the relative voltage measurement error, in percent,
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shall not exceed the value 10(1+Ul/Uin)?

Where:

Um=hm/Sn is the recorded peak-to-peak voltage, in mV,

Hm is the peak-to-peak amplitude of the recorded output signal, in mm,

Sn is the nominal value of the sensitivity-setting, in mm/mV

Uin is the peak-to peak amplitude of the input voltage, in mV

Ul is the lowest value of the voltage measurement range, i.e. 0.1 mV

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	We are studying.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	--.

	Malaysia
	Not familiar with the specifications above. IEC 60601-2-5.

	P. R. China
	Yes.

	Chinese Taipei
	Not familiar with the specifications above.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.9 Do you accept the requirement that the relative sensitivity-setting error, in percent, 
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 shall not exceed ( 5%?
Where:

Sm=hm/Un is the measurement sensitivity value, in mm/mV,

hm is the recorded signal peak-to-peak amplitude, in mm,

Uin is the input peak-to peak amplitude, in mV 

Sn is the nominal sensitivity value, in mm/mV

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above. We are studying.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.10 Do you accept the requirement that the relative time-interval measurement error, in percent,
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 shall not exceed the value: 10(1+Tl-Tin)?

Where:

Tm=Lm/Vn is the measurement time interval, in s,

Lm is the length of 3 cycles, in mm,

Vn is the recording speed, in mm/s,

Tin is the time interval corresponding to 3 cycles of the input signal, in s 

Tl is the lower limit of the time-interval measurement range, equal to 0.06 s.

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above. 

	Hong Kong, China
	Not familiar with the specifications above

	Indonesia
	Not familiar with the specifications above

	Malaysia
	Yes. IEC6061-2-51

	P. R. China
	Yes.

	Chinese Taipei
	Not familiar with the specifications above.

	Thailand
	Not familiar with the specifications above

	U.S.A
	--

	Vietnam
	Yes.


2.11 Do you accept the requirement that the relative error of the recording speed, in percent,
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Where:

Vm=Lm/nTe is the measured value of the recording speed, in mm/s,

Lm is the length of the section recorded for n cycle (n(10), in mm,

Te is the period of the input signal as set by G1, in s, 

Vn is the nominal value of the recording speed, in mm/s

Responses:

Half of the member economies indicated lack of familiarity with the requirement.

	Economy
	Response

	Australia
	Not familiar with the specifications above.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Yes.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.12 Do you agree that the recording hysteresis, defined by the distance between the base lines of a trace obtained after a positive and a negative input signal is returned to zero, shall not exceed 0.5 mm?

Responses:

Half of the member economies indicated lack of familiarity with the requirement.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	No. Slight variation should be permissible.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.13 Do you accept the requirement that the relative internal calibrator error, in percent, 
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Where:

Ucm is the measured value of the internal calibrator voltage, in mV,

Ucn is the nominal value of the internal calibrator voltage, in mV,

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.14  Do you accept the requirement that the overshoot, in percent, 
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Where:

hmax is the measured value of the linear dimensions of the maximum peak-to-peak amplitude respectively of each period recorded, in mm,

hmin is the measured value of the linear dimensions of the minimum peak-to-peak amplitude respectively of each period recorded, in mm.

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.15  Do you agree that the time constant required for a recorded square-wave signal amplitude to decay to 1/e (37 %) of its initial value shall be greater than 3.2 s?

Responses:

More than half of the economies are not familiar with the specifications above.

P.R. China and Vietnam had different opinions, and Vietnam made some comments listed below.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Yes.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Not familiar with the specifications above.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	No.

To define time constant following:

1. Setup parameter of square – wave signal: 

-  Sensitivity: 10mm/mV

 
         -  Recording speed: 50mm/s

- Peak to peak Amplitude: 2mV


         - f =  1,25 Hz

2.  Recorded square – wave signal amplitude to decay in 320ms.

3. The decay of square – wave signal amplitude shall be smaller 2mm (200 
[image: image7.wmf]m
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2.16 Do you agree that the amplitude of the recorded peak-to-peak signal shall be within the range of values indicated in Table 7a and 7b as appropriate?

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Yes.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.17  Do you accept the requirement that the common-mode rejection ratio 
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 shall not be less than 2.8×104 for each channel?

Where:

h is the recorded signal amplitude, in mm,

Sn is the nominal value of the sensitivity setting, in mm/mV,

UA is the peak-to-peak amplitude of the input voltage at point A, in volts.

Responses:

P. R. China and Vietnam accept the requirement about the common-mode rejection ratio. However, Chinese Taipei considers that the general unit of CMRR is dB and shall not be less than 100 dB.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above. 

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	No. The general unit of CMRR is dB﹐shall not be less than 100 dB.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.18 Do you agree that the baseline width shall not exceed 1 mm?

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--

	Vietnam
	Yes.


2.19 Do you agree that the baseline drift during 60 s shall not exceed 5 mm?

Responses:

More than half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above. 

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Not familiar with the specifications above.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	*


2.20 Do you accept the requirement that the current in the patient circuit, in (A, 
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Where:

h is the height of the recorded step, in mm,

Sn is the sensitivity setting, in mm/mV,

R is the value of the connected resistance, in k(.

Responses:

P. R. China, Viet Nam, and Chinese Taipei accept the requirement about the current in the patient circuit. However, Malaysia has different opinion and prefers IEC standard.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	No. 50uA as per iec 60601-1.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--

	Vietnam
	Yes.


2.21 Do you agree that the peak-to-peak amplitude of the signal recorded after 5 s shall be at least 80 % of the peak-to-peak amplitude of the initially recorded signal to protect the electrocardiograph from the effect of defibrillation of the patient?

Responses:

Half of the member economies indicated lack of familiarity with the requirement.
	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Not familiar with the specifications above.

	Hong Kong, China
	Not familiar with the specifications above.

	Indonesia
	Not familiar with the specifications above.

	Malaysia
	Yes.

	P. R. China
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	--.

	Vietnam
	Yes.


2.22  Do you agree that a verification report shall include as a minimum the following information?
(a) the designation and serial number of the instrument verified,

(b) the country of origin and manufacturer,

(c) the equipment used for the verification,

(d) the date of verification,

(e) the reference to the applicable regulations and the procedures used,

(f)  the measurement results obtained for the various characteristics,

(g) the organizations and persons responsible for verification

Responses:

More than half of the economies agree that a verification report shall include as a minimum the above information.

	Economy
	Response

	Australia
	Not familiar with the specifications above. Can not comment.

	Cambodia
	Yes.

	Hong Kong, China
	Yes.

	Indonesia
	According to the Metrology Legal Law, it is not necessary to give the verification report for any measuring instruments subject to legal control. Instead, we seal them with verification mark which is issued every year by minister’s decree.

	P. R. China
	Yes.

	Malaysia
	Yes.

	Chinese Taipei
	Yes.

	Thailand
	Not familiar with the specifications above.

	U.S.A
	Yes.

	Vietnam
	Yes.


2.23 Are there other kinds of conformity assessment procedures required for electrocardiographs in your economy other than verification and inspection?
Responses:

More than half of relies indicated that there are no other kinds of conformity assessment procedures required for electrocardiographs in their economies.  However, in Australia, U.S.A, and Vietnam, there are other kinds of conformity assessment procedures required for electrocardiographs other than verification and inspection as following. 

	Economy
	Response

	Australia
	Yes. Compliance with the Essential Principles of Safety & Performance, found in Schedule 1 of the Therapeutic Goods (medical devices) Regulations 2002 – Legislation enacted at the Commonwealth Level, and implemented by the Therapeutic Goods Administration.

	Cambodia
	No.

	Hong Kong, China
	No.

	Indonesia
	No idea.

	Malaysia
	No.

	P. R. China
	No.

	Chinese Taipei
	No.

	Thailand
	No.

	U.S.A
	Yes. Health care providers are subject to licensing and accreditation, which include requirements for initial verification and periodic maintenance of medical devices.

	Vietnam
	Yes.


3. Comparisons of AAMI EC11:1991/(R)2001, JIS T1202 and OIML R90

3.1
Do you think the requirement that the time-marker error, in percent, 
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Responses:

Malaysia, U.S.A., and Chinese Taipei prefer the requirement by AAMI. However, P. R. China and Vietnam accept ±5% in OIML R90 & JIS T1202.

	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	( 5 % (OIML R90& JIS T1202).

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	( 2 % (AAMI EC11:1991/(R).2001).

	P. R. China
	( 5 % (OIML R90& JIS T1202).

	Chinese Taipei
	( 2 % (AAMI EC11:1991/(R).2001).

	Thailand
	No Comments.

	U.S.A
	( 2 % (AAMI EC11:1991/(R).2001).

	Vietnam
	±5%(OIML R90 & JIS T1202).


3.2 Which of the following requirements is appropriate to express the amplitude-frequency response curve?

Responses:

Cambodia, P. R. China, Chinese Taipei and Vietnam prefer the requirements in OIML R90 to express the amplitude-frequency response curve. Meanwhile, Malaysia and U.S.A prefers the requirements in AAMI EC11:1991/(R) 2001.

	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	OIML R90.

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	AAMI EC11:1991/(R) 2001. AAMI provides wider range.

	P. R. China
	OIML R90.

	Chinese Taipei
	OIML R90.

	Thailand
	--.

	U.S.A
	AAMI EC11:1991/(R) 2001.

	Vietnam
	OIML R90.


3.3 Do you think the input impedance 
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Responses:
More than half of the member economies thought that the input impedance shall be greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R) 2001).
	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).

	P. R. China
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).

	Chinese Taipei
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).

	Thailand
	--.

	U.S.A
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).

	Vietnam
	Greater than 2.5 M( (OIML R90 & AAMI EC11:1991/(R).2001).


3.4 The requirement that the intrinsic noise level referred to the input, in (V, 
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Responses:
Malaysia, U.S.A., and Chinese Taipei consider that the intrinsic noise level referred to the input, in (V, shall not exceed 30 (V (AAMI EC11:1991/(R) 2001). However Vietnam and P. R. China prefer 35 (V (OIML R90 & JIS T1202).
	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	We are studying.

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	30 (V (AAMI EC11:1991/(R).2001).

	P. R. China
	35 (V (OIML R90 & JIS T1202).

	Chinese Taipei
	30 (V (AAMI EC11:1991/(R).2001).

	Thailand
	--.

	U.S.A
	30 (V (AAMI EC11:1991/(R).2001).

	Vietnam
	35 (V (OIML R90 & JIS T1202).


3.5 Shall the interchannel crosstalk coefficient, in percent, 
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Where:

I=1,2,…n is the number of the channel under test,

N is the number of channels,

hi is the peak-to-peak amplitude of the signal induced in the channel under test, in mm,

Uin is the peak-to-peak amplitude of the voltage applied to all the other channels, in mV,

Sn is the nominal value of the sensitivity setting, in mm/mV.

Responses:
More than half of the member economies think that the interchannel crosstalk coefficient, in percent, shall not exceed 2 % (OIML R90 & AAMI EC11:1991/(R) 2001).
	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).

	P. R. China
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).

	Chinese Taipei
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).

	Thailand
	--.

	U.S.A
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).

	Vietnam
	2 % (OIML R90 & AAMI EC11:1991/(R).2001).


3.6 Different definitions between OIML R90 and AAMI EC11:1991/(R)2001 for the same metrological characteristic 

3.6.1
The relative sensitivity setting error in OIML R90 5.3.2 and the time base accuracy in AAMI EC11:1991/(R) 2001 3.2.5.2 corresponds to the same characteristic of electrocardiographs but with different definitions. Which one is appropriate to express the performance requirement?

Responses:

Cambodia, Malaysia and U.S.A. prefer AAMI while P.R. China and Vietnam think that OIML will be appropriate. However, Chinese Taipei would like to point it out that both documents have the same value with less than ±5%.

	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	OIML R90.

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	AAMI EC11:1991/(R).2001.

	P. R. China
	OIML R90.

	Chinese Taipei
	Others. Relative sensitivity setting error in OIML R90 5.3.2 is equal to gain settings and accuracy in AAMI EC11:1991/(R).2001 3.2.4.1.

	Thailand
	--.

	U.S.A
	AAMI EC11:1991/(R).2001.

	Vietnam
	OIML R90.


3.6.2
Considering the common-mode rejection ratio, which definition is practical? 

Responses:

Cambodia, Malaysia and U.S.A. prefer AAMI while P.R. China and Vietnam think that OIML will be appropriate.

	Economy
	Response

	Australia
	Can not comment.

	Cambodia
	OIML R90 5.3.12.

	Hong Kong, China
	Others. Not familiar with the verification method specified in OIML R90.

	Indonesia
	No idea.

	Malaysia
	AAMI EC11:1991/(R).2001 3.2.11.

	P. R. China
	OIML R90 5.3.12.

	Chinese Taipei
	Others.

	Thailand
	--

	U.S.A
	AAMI EC11:1991/(R).001 3.2.11.

	Vietnam
	OIML R90 5.3.12.


4. Future affairs

4.1 Which of the following activities on electrocardiographs do you suggest the APLMF should provide in the future? (More than one selection is permissible.)

Responses:
Seven member economies suggest holding training courses, seminars or presentations.
	Economy
	Response

	Australia
	Not relevant to Australia.

	Cambodia
	Training.

Seminar.

Presentation.

	Hong Kong, China
	Others. Suggest the APLMF to publish explanatory notes for the OIML recommendations.

	Indonesia
	Training.

Seminar.

Since we are not verifying the electrocardiograph, seminar is very important for promoting the importance of verification of such measuring instruments and of course, training would be the best follow up after seminar being held.

	P. R. China
	Training.

Seminar.

	Malaysia
	Training.

Seminar.

Presentation.

	Chinese Taipei
	Training.

Seminar.

	Thailand
	Training.

Seminar.

	U.S.A
	The US does not plan on participating.

	Vietnam
	Training.

Seminar.

Presentation.


4.2 How many people from your economy would participate in these activities?
Responses:
There are six member economies expressing their willingness to participate in trainings and seminars.

	Economy
	Response

	Australia
	Nil – not relevant to Australia.

	Cambodia
	Training
___2___ person(s).
Seminar
___2___ person(s).
Presentation 
___5___ person(s).
Others 
       ______ person(s).

	Hong Kong, China
	Others 
__0__ person(s)

	Indonesia
	Training
___5___ person(s).
Seminar
___5___ person(s).
Presentation 
___5___ person(s).
Others 
       ______ person(s).

	Malaysia
	Training
___2___ person(s).
Seminar
___2___ person(s).
Presentation 
___x___ person(s).
Others 
___x___ person(s).

	P. R. China
	Training
___2___ person(s).
Seminar
       ___2___ person(s).

	Chinese Taipei
	Training
___1___ person(s).
Seminar
       ___1___ person(s).

	Thailand
	Training
___1___ person(s).
Seminar
___1___ person(s).

	U.S.A
	Training
___0___ person(s).
Seminar
___0___ person(s).
Presentation 
___0___ person(s).

	Vietnam
	Training ___22 ___person(s).

Seminar ___52___ person(s).

Presentation ___10___ person(s).


4.3 Please recommend expert(s) suitable to conduct training:

Responses:
Both Indonesia and Malaysia recommend experts to conduct training.

	Economy
	Response

	Australia
	--.

	Cambodia
	--.

	Hong Kong, China
	--.

	Indonesia
	The experts of PTB-Germany are suitable for conducting the training.

	Malaysia
	Representative from OIML or ECG specialist from manufacturer/ Vendors certified by ISO.

	P. R. China
	--.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	--.

	Vietnam
	--.


4.4 Other comments: any comments you may add to this survey would be appreciated.

Responses:
There were two member economies giving their comments.
	Economy
	Response

	Australia
	--.

	Cambodia
	--.

	Hong Kong, China
	Suggest the OIML recommendations to be harmonized with standards of other national/international standardization bodies, such as CEN, CENELEC, and ANSI.

	Indonesia
	--

	Malaysia
	Ministry of health would like to actively participate in the APLMF Working Groups on Medical Device Measurements and as well as in the technical committee activities.

	P. R. China
	--.

	Chinese Taipei
	--.

	Thailand
	--.

	U.S.A
	--.

	Vietnam
	--.


Thank you very much for your efforts in completing this survey.

Conclusion: 
The result of this survey shows that none of the surveyed member economies has cited OIML R90 as their regulations.  Few member economies are planning to harmonize their standards with OIML R90.

Before conducting this survey, we picked up some international regulations, including OIML R90, AAMI EC 11, and JIS T1202, and spent some effort to study their differences.  The critical points have been included in the survey to gathering opinions from member economies.  However, we have not been able to do it because most responses indicated lack of familiarity with those points. 

Still, we could conclude that ECG device is currently not subject to measurement mandate but under control of the health authority.  Therefore, we assume that the same happens to other medical devices, which are suggested by the OIML to be legal measurement instruments.  In light of the above, at the next stage we wish to conduct a survey to gather information on how medical devices recommended by OIML are subject to legal measurement control or under the control of health agencies, the rational and future plans.

As for the need for seminar or training for member economies, we do not think it is necessary to hold related training in the near future because only few surveyed member economies are planning to harmonize their standards.
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