
Phasing Out
Mercury Sphygmomanometers

for Professional Use

“EU mercury phase out in measuring and control equipment”
Workshop organised by:
European Environmental Bureau – EEB
Zero Mercury Working Group – ZMWG

In collaboration with:
Health Care Without Harm Europe - HCWHE

Goethe Institute, Brussels -- 18 June 2009

Peter Maxson
Concorde East/West Sprl



P. Maxson - Concorde East/West Sprl - Brussels - concorde.ew@tele2allin.be - 18 June 2009

Slide2Measuring equipment comprises a significant use Measuring equipment comprises a significant use 
of mercury of mercury –– only partially regulatedonly partially regulated

Source:“Options for reducing mercury use in products and applications…,” COWI & Concorde East/West, Dec. 2008

EU27+2 mercury consumption in industrial processes and products EU27+2 mercury consumption in industrial processes and products (tonnes/year) (tonnes/year) -- 20072007
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Slide3TraditionalTraditional
mercurymercury
sphygmomanometer sphygmomanometer 
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Slide4Study objectivesStudy objectives

� There are differences of opinion among 
professionals with regard to the viability of 
mercury-free sphygmomanometers

� Is a phase-out for professional use possible?
� If so, is the health care sector ready for the 

transition?
� EEB decided to carry out field interviews and 

combine them with desk research
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Slide5Sphygmomanometers are a large component of Sphygmomanometers are a large component of 
measuring equipment (EU27+2 consumption 2007)measuring equipment (EU27+2 consumption 2007)

Source:“Options for reducing mercury use in products and applications…,” COWI & Concorde East/West, Dec. 2008
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Slide6What is delaying the shift to HgWhat is delaying the shift to Hg--free?free?

Interviews with healthcare professionals

37Total

2Other (cleaning, security)

7
Biomedical or tech. 
specialist

8Nurse

7Nursing director

7Doctor

3Administrator

3Senior administrator

Number of persons 
interviewedPosition at hospital
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Slide7Hospitals investigated for this report Hospitals investigated for this report 

75%86%14%Hg vs. Hg-free
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Slide8ObservationsObservations

� Interesting cross-section of the EU, but not a larg e 
enough sample to extrapolate

� Shows great diversity across the EU
� >1:3 to 1:14 sphygmomanometer per beds

(average ~1:4) – f (clinical specialty, budget, etc.)
� Two-thirds of sphygmomanometers are mercury in 

CZ and GR
� One-half of sphygmomanometers are mercury in IT
� 0 mercury in DE, ES, (F)
� ~85% Hg-free sphygs (~75% excluding DE)
� ~75% Hg-free hospitals (<50% excluding DE)
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Slide9Interview findings about HgInterview findings about Hg--free sphygsfree sphygs

� Technical concerns
– Too fragile
– Lack of confidence in reliability
– Impossible to know if calibration is stable
– Confusion between calibration and validation

� Lack of awareness
– Other models such as shock-resistant, etc.
– Limitations of different sphygmomanometers
– Importance of calibration, etc.

� Cost issues
– Individual purchase
– Hospital purchasing budget separate from maintenanc e

� Waste issues
– Sphygmomanometer storage, spills, cleanup, chronic emissions
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Slide10Mercury recycled from measuring devicesMercury recycled from measuring devices

Source:“Options for reducing mercury use in products and applications…,” COWI & Concorde East/West, Dec. 2008
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Slide11Recycling and waste managementRecycling and waste management

� Recycling of measuring equipment overall is 
not great – 20-25% overall, maybe 30-35% for 
sphygs?

� Another percentage of sphygs are disposed 
of with hazardous waste, but often not 
separated

� Confirmed by hospital interviews
� Could conclude that ~50% of sphygs may not 

go to proper disposal
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Slide12CalibrationCalibration

� “Calibration” is carried out periodically against a 
reference manometer in order to confirm that a 
specific sphygmomanometer functions properly 
and measures accurately

� The margin of error inherent in the reference 
manometer is thus added to the design margin of 
error of the sphygmomanometer being calibrated

� The frequency of calibration recommended varies 
greatly among different sphygmomanometers
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Slide13ValidationValidation

� Validation is typically carried out by 
academic researchers, who publish their 
findings

� Lack of clarity about the defnition (“validate”
vs. “validate and recommend”)

� Validation against national or international 
standards (BHS, AAMI, etc.) confirms that a 
given BP device is reliable for certain uses

� A sphygmomanometer may be validated for 
adults, for “normal” clinical cases, for 
special clinical cases, etc.
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Slide14Validation (continued)Validation (continued)

� As noted by the UK Medicines and 
Healthcare Products Regulatory Agency 
(MHRA):
“Validation is required as part of the CE marking 

process for blood pressure measurement devices 
to demonstrate compliance with the Essential 
Requirements of the Medical Devices Directive.”

� However, validation does not take the place 
of proper maintenance, calibration and use of 
a device
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Slide15Study findings Study findings –– member statesmember states

� Various EU+2 countries (Latvia, Sweden, the 
Netherlands, Poland, Norway, Germany, 
Ireland) have virtually phased out mercury 
sphygmomanometers
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Slide16Study findings Study findings –– special clinical casesspecial clinical cases

� The auscultatory technique (stethoscope, 
Korotkoff sounds) is necessary to measure 
BP in special clinical cases, e.g. arrhythmia, 
pre-eclampsia and certain vascular diseases

� Electronic equipment based on oscillometry 
(algorithms) is not reliable for these special 
cases
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Slide17Study findings Study findings –– main mercurymain mercury--free substitutesfree substitutes

� The main mercury-free devices that use the 
auscultatory technique are aneroid and 
digital/manual
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Slide18Aneroid substituteAneroid substitute

� The quality of aneroid sphygmomanometers 
varies greatly, and has contributed to the 
opinion of many health care professionals 
that they are not reliable

� However, various aneroid models have been 
validated and are of high quality (including 
shock-proof) although, like any 
sphygmomanometer, they should be properly 
maintained and calibrated
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Slide19Riester R1 shockRiester R1 shock--proof aneroid sphygmomanometerproof aneroid sphygmomanometer
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Slide20Digital/manual substituteDigital/manual substitute

� Digital/manual sphygmomanometers are 
more recent, typically somewhat more  
expensive, but can be highly accurate and 
typically need less frequent calibration

� Some models may even be used as 
“reference” manometers to calibrate other 
sphygmomanometers
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Slide21

Two models of “manual/digital” sphygmomanometer

Welch-Allyn Maxi Stabil 3Accoson Greenlight 300
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Slide22Study findings Study findings –– cost comparisoncost comparison

474852Total cost (€ per sphyg-year)

Social cost per sphyg divided by sphyg lifetime110Equivalent social cost

Other Hg vapour releases from dealing with Hg sphygs 
and wastes; assume ~30% of Hg in discarded sphygs 
goes to municipal waste, and ~5% of that reaches the 
atmosphere

006
Equivalent human & environment 

exposure cost (waste)

Hg vapour releases in clinic and via typical spill waste 
disposal; assume 5g Hg released per spill

004Equiv. human exposure cost (spill)

Waste management cost/sphyg divided by sphyg lifetime003Equivalent waste management cost

Spill cleanup cost * spill frequency0012Equivalent spill cleanup cost

Staff training cost (spill response + sphyg use)325Equivalent staff training cost

Calibration cost divided by frequency, plus estimated 
battery cost (€3) for electronic sphyg

163015
Equivalent calibr. & maint. cost + 

batteries

Purchase cost/sphyg divided by sphyg lifetime27157Equivalent purchase cost

Equivalent cost (€ per sphyg-yr.)

Estimates from the text1606060Purchase cost per sphyg (€)

While the calibration requirement differs among countries 
and devices, these ranges are recommended by BHS. 

312
Calibration frequency (years per 

calibration)

Rough estimates from documents and interviews649Average lifetime (years)

NotesDigitalAneroidMercuryCost-related inputs
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Slide23Study findings Study findings –– cost comparison (continued)cost comparison (continued)

� In general, a validated, shock-proof aneroid 
sphygmomanometer that does not need to be 
calibrated more than once a year will invariably be  
more cost-effective than the alternatives

� The overall sphyg comparative costs are so similar 
that the purchase decision should be based on other  
important concerns such as toxic content and waste 
management rather than the purchase cost

� Kaiser Permanente study concluded that the real cos t 
of a good aneroid sphyg is about 1/3 the cost of a 
mercury sphyg

� COWI/Concorde study for DG Environment concluded 
that the aneroid sphyg is 10% less costly than 
mercury, and the digital sphyg is significantly mor e
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Slide24Other barriers to changeOther barriers to change

� Long familiarity of healthcare professionals 
with mercury sphygmomanometers

� Resistance of some professional 
associations

� Mercury column “reference” manometer is 
written into validation standards

� General practitioners are a special group
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Slide25

Some (debatable) MHRA reasons for Some (debatable) MHRA reasons for 
keeping mercurykeeping mercury

� … the majority of blood pressure measurement 
devices on the market have not been validated for 
use with patients from special groups, e.g 
arrhythmia, pre-eclampsia and certain vascular 
diseases.

� Aneroid sphygmomanometers … drift out of 
calibration with the user unaware. The displays of 
digital gauges are difficult to read as the numbers  
are continually changing during cuff deflation, and  
the ergonomics associated with freezing the display  
at the correct points are different, leading to err ors. 
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Slide26Responses to MHRAResponses to MHRA

� Many sphygmomanometers 
have been validated and 
recommended for special 
groups

� Aneroid sphygmomanometers 
(and others) need to be 
regularly calibrated

� Digital displays are not 
necessary if they pose a 
problem during reading
(see Nissei DM-1000 with elec-
tronic LCD column at right)
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Slide27ObservationsObservations

� The question is not whether the phase-
out of mercury sphygs for professional 
uses is viable

� The question is whether the health care 
sector is ready to manage the change
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Slide28Arguments to permit continued export of Hg sphygsArguments to permit continued export of Hg sphygs

� EU exports are high quality
� If not available, purchasers will buy lower 

quality
� Lower quality will lead to a range of 

increased human health and environmental 
impacts

� Also lower EU exports mean lower sales, 
revenues and possible job losses
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Slide29Arguments to phase out export of Hg sphygsArguments to phase out export of Hg sphygs

� Don’t export products that are banned in the EU
� The EU has committed to reduce global mercury 

supply, demand and releases
� An acceptable level of waste management is not 

assured
� EU producers can export mercury-free sphygs 

instead of mercury sphygs
� Argentina and the Philippines have decided to 

shift to mercury-free sphygmomanometers; others 
can too 


