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PART ONE

INTRODUCTION

The European Parliament has mandated a
review of the technical and economic
feasability of alternatives to mercury column
sphygmomanometers--medical devices used
to measure blood pressure.
This brief report provides an overview of the
tremendous success the US healthcare community has experienced in delivering safe,
accurate, affordable mercury-free blood pressure measurement. We hope it will benefit the
deliberations in the EU.
Mercury is a naturally occurring heavy metal
that is linked to numerous health effects in
wildlife and humans. At ambient temperature
and pressure, mercury is a silvery-white liquid, though it can readily vaporize and may
stay in the atmosphere for up to a year. When
released to the air, mercury is moved by global transport processes and deposited globally.
Mercury ultimately accumulates in lake bottom sediments, where it is transformed into a
more toxic form, methyl mercury, which
builds up in fish tissue.1
Mercury is a potent neurotoxin, a global
priority pollutant and a PBT -a persistent

bioaccumulative and toxic chemical. Mercury
is a neurotoxin, meaning that it damages the
central nervous system. Exposure to it can
adversely affect the brain, spinal cord, kidneys and liver. Mercury easily crosses the placenta, passing from mother to unborn child,
where it can impair neurological development of the fetus.2
A July 2000 US National Academy of
Sciences (NAS) report indicates that more
than 60,000 children may suffer from exposure to methylmercury while in-utero.
According to the US Centers for Disease
Control, 1 in 8 women in the United States
have a blood mercury level high enough to
impact fetal development.3
In 1997 a United States Environmental
Protection Agency (EPA) study found that
medical waste incinerators were the fourth
largest source of anthropogenic mercury
emissions to the US environment.4 In 1998,
the US EPA and the American Hospital
Association (AHA) signed a Memorandum of
Understanding (MOU) to address health
care’s contribution to mercury pollution and
called on the nation’s hospitals to virtually
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eliminate mercury. Since 1998, Health Care
Without Harm has been working with EPA,
AHA, allied organizations and our health care
partners to reduce and eliminate mercury use
in healthcare in the US.

Europe lags behind the United States in
addressing the human and environmental
health risks associated with the production,
transport, use and disposal of mercury blood
pressure devices.

As a result, over the last decade we have witnessed the progressive phase-out of the use of
mercury-based medical devices from the US
healthcare community both through voluntary initiatives and legislative mandates.

The EU has the opportunity to help lead the
world toward mercury-free health care by
making the right decisions and mandating
the phase-out of production and export of
mercury-based blood pressure devices with
accurate, safer and affordable alternatives.

The major US health care institutions consulted for this report have had few, if any concerns about the accuracy or affordability of
the alternatives. Or as Kathy Gerwig, Vice
President for Kaiser Permanente, a multibillion dollar, 37 hospital group, puts it, “In the
years since we made the change to mercuryfree (aneroid) devices, we have not had any
issues with accuracy or other complaints.”
We are similarly witnessing movement in the
developing world. For instance, the Philippines
has just set into motion a two-year plan to
completely phase-out mercury-based medical
devices. Health care systems in Argentina,
Brazil and Mexico are replacing thermometers and sphygmomanometers with alternatives. The vast majority of blood pressure
devices purchased by Cuba are aneroid (nonmercury). In South Africa, the province of
Kwa Zulu Natal is also successfully replacing
mercury-based blood pressure devices.5
These initiatives are all coming together under
the umbrella of a global partnership, co-led by
the World Health Organization and Health
Care Without Harm to eliminate 70% of mercury based-medical devices globally by 2017.
What’s more, the United Nations Environment
Programme, at the behest of the European
Union and others, is debating whether to
negotiate a global treaty to phase-out mercury
across a diversity of economic sectors.
We have also witnessed the substitution of
mercury-based medical devices in European
countries such as Sweden, as well as in individual hospitals in countries ranging from
France to Austria, to the United Kingdom. But

The EU can help
lead the world
toward mercury-free
health care.
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PART TWO

SUMMARY OF FINDINGS
1. THE EUROPEAN PARLIAMENT HAS
MANDATED A REVIEW ON THE
FEASABILITY OF ALTERNATIVES TO
MERCURY SPHYGMOMANOMETERS BY
OCTOBER 2009.6
> Of all mercury instrumentation used in health
care, the mass of mercury deployed in mercury
column sphygmomanometers (80 to 100g/unit)
make them collectively one of the largest mercury
reservoirs in the health care setting.
> The sphygmomanometer is also one of the most
challenging devices to eliminate because of perceived or real issues with regard to the cost and
accuracy of the alternatives.
> Health Care Without Harm decided to document
the experience of the US health care sector in
addressing this question over the last decade to
help inform the debate in the EU.
> We found that the US healthcare community has
experienced tremendous success in delivering
safe, accurate, cost-effective mercury-free blood
pressure measurement.

2. THE US LEADS THE EUROPEAN
UNION IN ADDRESSING THE PROBLEM
OF MERCURY IN HEALTH CARE.
> In both the US and the EU, mercury thermometers are nearly completely phased out. In the US,
this has been achieved largely through voluntary
and state-level legislation. In Europe, this has been
achieved through an EU-mandated ban.
> However, blood pressure devices (sphygmomanometers) are another story. While some countries, such as Sweden, have successfully eliminated mercury-based blood pressure devices, and a
number of hospitals throughout the EU have done
the same, the US health care system is, based on
available information, well out in front of the EU
in this area of environmental health.
> This situation could change if the EU mandates

a phase-out of mercury sphygmomanometers sales
and export.

3. HUNDREDS OF US HOSPITALS
HAVE SUCCESSFULLY PHASED-OUT
MERCURY SPHYGMOMANOMETERS
WITH ALTERNATIVES. THEY REPORT
LITTLE OR NO PROBLEM WITH
THE TRANSITION.
> By 2001, over 600 hospitals had committed to
end their use of mercury in healthcare through a
pledge developed by HCWH.
> In 2002, Practice GreenHealth (formerly
Hospitals for a Healthy Environment, h2E) began
an award program, the Making Medicine Mercury
Free Award, for those hospitals that had virtually
eliminated their use of all mercury. To date, over
250 hospitals have received this award.
> According to a 2005 survey of 554 health care
facilities conducted by the American Hospital
Association, 73 percent of respondents had removed
all mercury sphygmomanometers.7
> Hospitals and hospital systems representing
over 80 medical centers and more than 200,000
employees have provided HCWH with letters that
detail the success of their mercury elimination
programs.

4. GROUP PURCHASING
ORGANIZATIONS (GPOS) SERVING
THOUSANDS OF US HOSPITALS NO
LONGER PROCURE MERCURY-BASED
MEDICAL DEVICES.
> GPOs represent over $52 billion or 96 percent of all contract health care purchases made
in the U.S. 8
> In a 2005 survey of GPOs, three of the five
largest USGPOs had implemented mercury-free
purchasing policies that ban items from contracts except where a non-mercury alternative is
not available.9
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> Overall, the sales of mercury-containing devices
are decreasing, and those of non-mercury alternatives are increasing in the United States. During
this market shift, GPOs have not experienced a
decrease in total sales, which seems to indicate
that consumers are not simply buying mercurycontaining items from other vendors.
> This year, two of the largest GPOs in the United
States sent letters to HCWH highlighting the market transformation away from mercury blood
pressure devices.

5. TWELVE US STATES ARE PHASING OUT
MERCURY SPHYGMOMANOMETERS
VIA LEGISLATIVE MANDATES
> In addition to voluntary initiatives undertaken
by hospitals, health care systems and purchasing
organizations, several state governments have pursued a legislative approach.
> Eleven States -the members of the Interstate
Mercury Education and Reduction Clearinghouse
(IMERC)- have enacted legislation regulating the
sale and distribution of mercury-added sphygmomanometers.
> Three States -Rhode Island, Louisiana and
Connecticut- have effectively banned mercurybased blood pressure devices by restrictions on the
sale of products by mercury content.
> The other eight -California, Illinois, Maine,
Massachusetts, Minnesota, New Hampshire,
Vermont, and Washington- have restricted sphygmomanometer sales by name.
> In addition, the state of Michigan, which is not a
member of IMERC, has enacted a ban on the sale of
mercury-added sphygmomanometers, effective
January 1, 2009.
> Together, these states account for approximately
30 percent of the U.S. population.
> Overall, between 2001 and 2007, the total amount
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of mercury sold in sphygmomanometers, as
reported to IMERC-member states, has decreased
by approximately 60 percent.

6. MANUFACTURERS, RESPONDING TO
SHIFTING DEMAND, ARE PRODUCING
THE ALTERNATIVES
> Two of the former leading US based mercury
blood pressure device manufacturers, Welch Allyn
and Trimline Medical, have ended their production of mercury blood pressure devices.

7. PEER REVIEWED SCIENTIFIC
STUDIES SHOW THAT THE
ALTERNATIVES ARE ACCURATE
> Peer reviewed literature from the last decade
shows that aneroid and digital sphygmomanometers are just as accurate as mercury-based devices.
> Mercury and non-mercury blood pressure
devices provide accurate measurement as long as
instruments are calibrated.
> It is imperative that the healthcare community and
governments ensure that alternative devices are purchased from manufacturers that follow techniques
and testing protocols that are independently certified.
> After considering the scientific evidence, a report
produced by the World Health Organization (WHO)
department addressing cardiovascular diseases
concluded in 2005 that even in low resource settings, “in light of the toxicity of mercury, it is recommended that mercury blood pressure measuring
devices be gradually phased out in favour of affordable, validated, professional electronic devices.”10
> WHO also points out that “international protocols for blood pressure measuring device validation have been released by the Association for the
Advancement of Medical Instrumentation, the
British Hypertension Society, and the European
Society of Hypertension Working Group on Blood
Pressure Measurement.”

10 |
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PART THREE

IN THEIR OWN WORDS:
QUOTES FROM US
HEALTH CARE LEADERS
ON MERCURY FREE
BLOOD PRESSURE
DEVICES
“In the years since we
made the change to
mercury-free (aneroid)
devices we have not had
any issues with accuracy
or other complaints.”
—Kathy Gerwig, Vice President, Workplace
Safety and Environmental Stewardship
Officer, Kaiser Permanente (A healthcare
provider and HMO with 156,000 employees,
13,729 physicians, 37 medical centers, 400
medical offices, and $34.4 billion in annual
operating revenues and $1.3 billion in net
income)

“In the more than three
years that we have made
the changes to aneroid
units, and digital blood
pressure units, we have not
had any issues with accuracy …I hope … that you
will be convinced as we
were, that it is in the best
interest of all concerned
to eliminate mercury
sphygmomanometers”
—Nancy Mulvihill, Vice President, Covenant
Health Systems (a not-for-profit, Catholic
health and elder care system serving New
England with over 6000 employees)
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“ I am writing to share our
successful experience in
the elimination of mercury
blood pressure devices…
As our experience has
demonstrated, cost effective
viable alternatives to
mercury blood pressure
measurement are available
in the marketplace.”

“Our Biomedical department
does a random survey on
1% of our aneroid
manometers each year. In
the 7 years we have been
doing this, none of the
aneroid units surveyed
has been outside of the
manufacturers + - 2mm
standard.”

—Mary Ellen Leciejewski, OP, Catholic
Healthcare West (a not-for-profit health care
system composed of 41 hospitals, 68 clinics
and 9 trauma centers)

—Bruce E. Cunha RN, MS, COHN-S,
Marshfield Clinic (a large, multi-clinic system
with 7500 employees and 730 providers)

“As our experience with
our hospital members has
demonstrated, cost effective
viable alternatives to
mercury blood pressure
devices are available... We
support the goal of mercury
free healthcare and believe
efforts by the European
Union to phase-out the sale
and export of mercury
blood pressure devices will
be an important step for
human health and the
environment.”

“Premier has demonstrated
our support of the effort to
eliminate mercury in
healthcare settings for
more than 7 years…
Premier contracts no longer
include mercury containing
thermometers
or sphygmomanometers.”

—John W. Strong, President and CEO,
Consorta (A Group Purchasing Organization
serving more than 500 acute care 250 extended
care facilities across the US).

—Gina Pugliese, Vice President, Premier Safety
Institute (A Group Purchasing Organization serving
more than 2,000 U.S. hospitals and 53,000-plus other
healthcare sites)
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PART FOUR

ACCURACY OF MERCURY,
ANEROID AND DIGITAL
BLOOD PRESSURE
DEVICES

Mercury is the only common liquid metal. Its usefulness stems from its unique combination of
weight, ability to flow, electrical conductivity,
chemical stability, high boiling point and relatively low vapor pressure. For over one hundred
years, mercury was the ideal choice for use in
medical devices that measure temperature (thermometers) and pressure (sphygmomanometers),
and in other applications where density and flexibility were needed (esophageal dilators).
Of all mercury instrumentation used in health
care, the mass of mercury used in mercury sphygmomanometers (80 to 100g/unit), collectively
make them one of the largest mercury reservoirs
in the health care setting. By choosing a mercury
free alternative, a health care institution can have
a tremendous impact in reducing the potential
for mercury exposure to patients, staff and the
environment.
Some medical professionals still consider mercury
to be the “gold standard,” for measuring blood
pressure. Yet, as peer reviewed studies from the
last decade demonstrate, this is not, and probably
never was true.
Mercury and non-mercury blood pressure devices
provide accurate measurement as long as both
instruments are calibrated. Examples of both

inaccurate mercury and mercury-free sphygmomanometers can be found in the medical literature, though this inaccuracy is typically related to
poor maintenance and calibration.11 A large
number of scientific studies have concluded that
mercury-free measuring devices produce the same
degree of accuracy as mercury devices, provided
they are properly maintained and calibrated. For
instance, a study at the Mayo Medical Centre concluded that aneroid sphygmomanometers provide
accurate pressure measurements when a proper
maintenance protocol is followed.12
A US study from 2003 concluded in summary that
“research on sphygmomanometers suggests that
there are numerous good alternatives to mercury
sphygmomanometers. Aneroid sphygmomanometers are cost competitive, have a long history in
the field, and have been found acceptable by
many hospitals.”13
In a UK study, an aneroid device achieved an A
grade for both systolic and diastolic pressures and
fulfilled the requirements of the Association for
the Advancement of Medical Instrumentation. The
conclusion was that the aneroid device could be
recommended for use in an adult population.14
The UK Medicines and Healthcare Products
Regulatory Agency (MHRA) states that aneroid
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and mercury sphygmomanometers both need
to be checked regularly in order to avoid errors
in blood pressure measurement; the British
Hypertension Society recommends testing every
6 to 12 months.15
Frequently lost in the discussion over device
accuracy, and equally important is the issue of
measurement technique. A 2002 Working Meeting
on blood pressure measurement in the United
States highlighted numerous studies which found
that basic measurement technique and inappropriate cuff size were providing significant errors
in measurement.16
Both mercury and aneroid sphygmomanometers
use the ausculatory technique, and have been in
use for about 100 years; when maintained and calibrated, either gives accurate results.17 Both
devices are required to meet voluntary standards
for accuracy set by the Association for the
Advancement of Medical Instrumentation (AAMI).
Examples of both inaccurate mercury and mercury-free sphygmomanometers can be found in the
medical literature, though this inaccuracy is typically related to poor maintenance and calibration.
Both mercury and aneroid sphygmomanometers
require maintenance and give accurate results
when properly calibrated. Other alternatives
include automated blood pressure measuring
devices and hybrid sphygmomanometers.
A 2005 report by the WHO on blood pressure
measuring devices for low resource settings concluded that both aneroid and mercury devices
-which use the ausculatory technique- were prone
to inaccuracies. Therefore, “given the inaccuracy
of the auscultatory technique, validated and
affordable electronic devices, that have the option
to select manual readings, appear to be the preferred option for low resource settings.18
Switching to mercury free sphygmomanometers in
clinical settings has not caused problems in clinical diagnosis and monitoring in Sweden. The
Swedish government, in fact, has completely eliminated mercury column sphygmomanometers.19
Many non-mercury devices satisfy the criteria of
professional organizations such as the British
Hypertension Society, the European Hypertension
Society and the Association for the Advancement of
Medical Instrumentation. The British Hypertension
Society (BHS) has created a list of vendors of
sphygmomanometers that have met the BHS
criteria and are suitable for clinical practice.20
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According to WHO, regularly updated information
on the state of the market and on devices that have
passed a validation test according to international
protocols is available by dabl® Educational Trust,
an independent, not-for-profit educational organization (www.dableducational.com), as well as by
the French agency of medical devices (AFFSSAPS)
(http://afssaps.sante.fr)

Mercury and
non-mercury devices
provide accurate
measurement when
they are calibrated.

Many non-mercury
devices satisfy
the criteria of
Europe’s professional
organizations.

14 |

END OF AN ERA | Health Care Without Harm > Report

PART FIVE

CONCLUSIONS AND
RECOMMENDATIONS

While tremendous progress has been made, there
is still work to be done to virtually eliminate mercury from healthcare. The European Union can
help lead this global effort.
As the European Union addresses a potential mercury blood pressure device ban, it is imperative
that the examples and call to action from healthcare professionals around the globe are heard.
Moreover, the years of safe, effective mercury free
blood pressure medicine practiced in the United
States provide ample evidence for the viability
and safety of mercury free alternatives.
The letters contained in the Annex of this
report are consistent with the experience in
Sweden’s healthcare sector, outlined in the conclusions of a 2005 report o by the Swedish
Chemical Inspectorate, KEMI.
The conclusions that can be drawn from contacts
with a broad array of people with a deep knowledge in the area of blood pressure measuring in
conjunction with up to date peer reviewed scientific
studies are:
 There were only positive experiences reported
from the phase out of mercury in the most wide
spread equipment called sphygmomanometers,
which today is complete.

 No negative medical, practical or economic experiences were found from the phase out of mercury
containing sphygmomanometers.
 There are no problems in diagnosing any condition using non-mercury sphygmomanometers including in the presence of arrhythmias, preeclampsia and
in accelerated (malign) hypertension….21

No negative medical,
practical or economic
experiences
were found from
the phase out of
mercury containing
sphygmomanometers.
Swedish Chemicals
Inspectorate
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ANNEX

Photo: Joshua Karliner/HCWH

LETTERS FROM US HEALTH
CARE PROVIDERS
DOCUMENTING THEIR
EXPERIENCE WITH
MERCURY-FREE HEALTH CARE
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