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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are 
members of ISO or IEC participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular fields of technical 
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international 
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the 
work.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for 
the different types of document should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent 
rights. Details of any patent rights identified during the development of the document will be in the 
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC 
list of patent declarations received (see http://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www.iso.org/iso/foreword.html.

This document was prepared jointly by Technical Committee ISO/TC 121, Anaesthetic and respiratory 
equipment, Subcommittee SC 3, Respiratory devices and related equipment used for patient care, 
and Technical Committee IEC/TC 62, Electrical equipment in medical practice, Subcommittee SC D, 
Electromedical equipment in collaboration with the European Committee for Standardization (CEN) 
Technical Committee CEN/TC 205, Non-active medical devices, in accordance with the Agreement on 
technical cooperation between ISO and CEN (Vienna Agreement).

A list of all parts in the ISO 81060 series and in the IEC 81060 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Non-invasive sphygmomanometers —

Part 2: 
Clinical investigation of intermittent automated 
measurement type

AMENDMENT 2
 

1.0

Add the following as the last paragraph in the scope:

This document is not applicable to clinical investigations of a series of cuffs that are not of same 
materials and construction.

 

5.1.4

Replace the subclause with the following:

 

5.1.4   * Limb size distribution

a) To limit the overlap of all cuffs intended for use with a sphygmomanometer, Formula (17) shall 
apply.

b) If the distribution of cuffs is not in accordance with Formula (17), multiple clinical investigations 
with subsets of these cuffs shall be performed separately.

∑
≤

r
r

cuff

total

1 35,  (17)

where

 rcuff is the limb circumference range for the individual cuff in cm; and

 rtotal is the total limb circumference range in cm.

c) For cuffs having a size of the limb circumference range (rcuff) of 12 cm or less:

1) at least 40 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within the upper half of the specified range of use of the cuff;

2) at least 40 % of the subjects allocated to this cuff shall have a limb circumference within the 
lower half of the specified range of use of the cuff;

3) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size 
of the limb circumference range of 12 cm or less shall be tested on at least Ncuff subjects as 
calculated according to Formula (18); and
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2 ⋅
⋅  (18)

where

 Ntotal is the total number of subjects in the study;

 rcuff is the limb circumference range for the individual cuff in cm;

 rtotal is the total limb circumference range in cm.

4) if Ncuff, according to Formula (18) is less than 12 subjects, Ncuff shall be a minimum of 12 subjects.

d) For cuffs having a size of the limb circumference range (rcuff) of more than 12 cm and less than or 
equal to 16 cm:

1) at least 20 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within each quartile of the limb circumference range;

2) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size 
of the limb circumference range of more than 12 cm and less than or equal to 16 cm shall be 
tested on at least Ncuff subjects as calculated according to Formula (19); and
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cuff
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total

cuff

  
=

2 12⋅
⋅ ⋅  (19)

where

 Ntotal is the total number of subjects in the study;

 rcuff is the limb circumference range for the individual cuff in cm; and

 rtotal is the total limb circumference range in cm.

3) if Ncuff, according to Formula (19) is less than 12 subjects, Ncuff shall be a minimum of 12 
subjects.

e) For cuffs having a size of the limb circumference range (rcuff) of greater than 16 cm:

1) at least 20 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within each quartile of the limb circumference range;

2) at least 10 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within the highest octile of the limb circumference range;

3) at least 10 % of the subjects allocated to this cuff shall have a limb circumference within the 
lowest octile of the limb circumference range;

4) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size 
of the limb circumference range of 16 cm and more shall be tested on at least Ncuff subjects as 
calculated according to Formula (19); and

5) if Ncuff, according to Formula (19) is less than 12 subjects, Ncuff shall be a minimum of 12 
subjects.

f) The clinical investigation report shall provide the specified arm circumference range of each 
cuff in centimetres (inches).

g) The clinical investigation report shall include plots showing all subject results by arm 
circumference, where the Y axis shows the difference between sphygmomanometer-under-test 
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and reference blood pressure values and the X axis shows the actual arm circumference of the 
subjects.

1) These plots should also indicate the arm circumference limits of each cuff with vertical lines.

2) Data points from each cuff should be indicated differently.

3) Plots shall be provided for both:

i) systolic blood pressure; and

ii) diastolic blood pressure.

h) The clinical investigation report shall include Bland-Altman plots showing all subject results, 
where the Y axis shows the difference between sphygmomanometer-under-test and reference 
blood pressure values and the X axis shows the average of the sphygmomanometer-under-test 
and reference blood pressure values.

1) Plots shall be provided for both:

i) systolic blood pressure; and

ii) diastolic blood pressure.

Check conformance by inspection of the clinical investigation report.

 

6.1.4

Replace the subclause with the following:

 

6.1.4   * Limb size distribution

a) To limit the overlap of all cuffs intended for use with a sphygmomanometer, Formula (17) shall 
apply.

b) If the distribution of cuffs is not in accordance with Formula (17), multiple clinical investigations 
with subsets of these cuffs shall be performed separately.

c) For cuffs having a size of the limb circumference range (rcuff) of 12 cm or less:

1) at least 40 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within the upper half of the specified range of use of the cuff;

2) at least 40 % of the subjects allocated to this cuff shall have a limb circumference within the 
lower half of the specified range of use of the cuff;

3) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size 
of the limb circumference range of 12 cm or less shall be tested on at least Ncuff subjects as 
calculated according to Formula (18); and

4) if Ncuff, according to Formula (18) is less than 4 subjects, Ncuff shall be a minimum of 4 
subjects.

d) For cuffs having a size of the limb circumference range (rcuff) of more than 12 cm and less than or 
equal to 16 cm:

1) at least 20 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within each quartile of the limb circumference range;
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2) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size 
of the limb circumference range of more than 12 cm and less than or equal to 16 cm shall be 
tested on at least Ncuff subjects as calculated according to Formula (19); and

3) if Ncuff, according to Formula (19) is less than 4 subjects, Ncuff shall be a minimum of 4 subjects

e) For cuffs having a size of the limb circumference range (rcuff) of greater than 16 cm:

1) at least 20 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within each quartile of the limb circumference range;

2) at least 10 % of the subjects allocated to this cuff shall have a limb circumference which lies 
within the highest octile of the limb circumference range;

3) at least 10 % of the subjects allocated to this cuff shall have a limb circumference within the 
lowest octile of the limb circumference range; and

4) for a sphygmomanometer intended for use with multiple cuff sizes, each cuff having a size of 
the limb circumference range of greater than 16 cm shall be tested on at least Ncuff subjects as 
calculated according to Formula (19); and

5) if Ncuff, according to Formula (19) is less than 4 subjects, Ncuff shall be a minimum of 4 
subjects.

f) The clinical investigation report shall provide the specified arm circumference range of each 
cuff in centimetres (inches).

g) The clinical investigation report shall include plots showing all subject results by arm 
circumference, where the Y axis shows the difference between sphygmomanometer-under-test 
and reference blood pressure values and the X axis shows the actual arm circumference of the 
subjects.

1) These plots should also indicate the arm circumference limits of each cuff with vertical lines.

2) Data points from each cuff should be indicated differently.

3) Plots shall be provided for both:

i) systolic blood pressure; and

ii) diastolic blood pressure.

h) The clinical investigation report shall include Bland-Altman plots showing all subject results, 
where the Y axis shows the difference between sphygmomanometer-under-test and reference 
blood pressure values and the X axis shows the average of the sphygmomanometer-under-test 
and reference blood pressure values.

1) Plots shall be provided for both:

i) systolic blood pressure; and

ii) diastolic blood pressure.

Check conformance by inspection of the clinical investigation report.
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