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Introduction
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Approx. 90 standards

How can Legal Metrology contribute to Health?



Industrial revolution

HEALTHCARE 4.0
• Use of innovative digital Technologies towards real-time customization

of the healthcare provided to patients;

• Professional hospital care has gradually migrated to a distributed,
patient-centered model as users and system operators have access to a
structure capable of collecting and transmitting useful data for medical
treatments.



Possible applications for Health 4.0

Telemedicine

Virtual home 
assistants

Medical 
adherence

tracking

Emergency response system
Automated
patient care



Health 4.0 Issues



1st issue: Digital non-invasive care

How to assess 
measurement 
error in daily 
routine?



1st issue: Digital non-invasive care

Example: Legal Control of sphygmomanometers in Brazil

≈50%

OIML 
R16-2 
(R149)

OIML 
R16-1 
(R148)

Major causes of NC
• Clinical

investigation
• Indication Error
• EMC

“Asymptomatic” 
defects



2nd Issue: treatment of patient data 

Simple bibliometric analysis of Literature
• Database: Scopus
• Search string: “health 4.0” OR “healthcare 4.0”
• Result: 140 documents at 14/04/2021 (covering year 2011 to 2021)
• Type of analysis: Co-occurence with Author Keywords
• Software: VOSviewer 1.6.15

How to ensure that 
data transmission 
and processing will 
not affect 
measurements?



2nd Issue: treatment of patient data 

OIML Webinar about Digital Transformation in Legal Metrology



Analysis

SDO

Medical Meas Instr
12 Recommendations

Medical Electrical Eqpt
(60601/80601 series)
Approx. 90 standards

How can Legal Metrology contribute to Health?
• There should be no competition, but a complementarity;

• While the major focus of ISO/IEC standards are requirements for the design
and manufacture of medical equipment, Legal Metrology should focus on
surveillance the measurement error of medical instruments;

Primary Healthcare
Chronic diseases

Weight; Heart Rate;
Body temperature; Blood pressure;
Oxygen saturation; Blood glucose



Conclusion



Thank you!
rffarias@inmetro.gov.br
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