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Apopular catchphrase these days
is risk management. It is being
used by regulators worldwide,

as well as by standards developers and
others whose business is the safety and
effectiveness of medical devices. Per-
haps the popularity of the term
shouldn’t come as much of a surprise,
given the ever-growing need to provide
safer and more-effective devices to the
marketplace.

Because of the regulatory need, the
International Organization for Stan-
dardization (ISO) TC 210 Working
Group 4 was formed to create a medi-
cal device risk management standard.
Later, a joint working group of the In-
ternational Electrotechnical Commis-
sion (IEC) and ISO was formed to en-
sure that the regulatory standard also
met the needs of standards writers (in
this case, the writers of IEC 60601).
That joint working group expended a
great deal of effort between 1996 and
2000 to establish a risk management
standard for medical devices.

That standard is ISO 14971, and it
has become widely accepted by both
regulators and standards developers.1
The standard received a unanimous
positive vote in both the IEC and the
ISO when it was circulated as a final
draft international standard—an ex-
tremely rare event. ISO 14971 is har-
monized in Europe (where it also re-
ceived a unanimous positive vote in
both the European Committee for
Standardization [CEN] and the Euro-
pean Committee for Electrotechnical
Standardization [CENELEC]), recog-
nized in the United States, and will be-
come a Japanese Industrial Standard.
Thus, ISO 14971 is widely recognized

by regulators as a standard appropriate
for risk management.

The joint working group is current-
ly at work to develop a second edition
of ISO 14971, to be released in 2005,
which will better enable manufacturers
to establish a comprehensive risk man-
agement system. Why all this effort?
Why do you, as a manufacturer, need
risk management? This article will try
to answer that question. It will also
provide some arguments for why hav-
ing your risk management system cer-
tified or registered by a competent
third party is an appropriate next step.

What Drives Risk Management?
Why do we need risk management?

There are a number of drivers for man-
ufacturers to establish a risk manage-
ment system.

Not the least of these are the regula-
tors. Their mandate is to ensure that
safe devices are used in their jurisdic-
tions. They see risk management as re-
quiring manufacturers to do the up-
front analysis necessary to put safe
devices on the market, and to ensure
that any unsafe or problematic devices
that do reach the market are promptly
identified and efficiently corrected.

The regulators in the major world
markets (the European Union, North
America, and Japan) all require risk
management. They may not all express
an explicit regulatory requirement, but
each component of risk management
is individually present in the regional
laws and regulations by which manu-
facturers must abide.

In the United States, for example, the
quality system regulation (QSR) states
that “design validation shall include

software validation and risk analysis,
where appropriate.”2 Risk analysis is
only a small part of risk management,
but if you talk to FDA compliance staff,
they will point out that the QSR’s
preamble, which has the same force as
the regulation, also states the following.

Manufacturers are expected to iden-
tify possible hazards associated with
the design in both normal and fault
conditions. The risks associated with
the hazards, including those resulting
from user error, should be calculated
in both normal and fault conditions.
If any risk is judged unacceptable,
it should be reduced to acceptable
levels by appropriate means.

Thus the preamble to the QSR adds re-
quirements for risk evaluation and risk
control to the mix. In addition, the
QSR requires manufacturers to estab-
lish a corrective and preventive action
(CAPA) system and to analyze and fol-
low up on complaints. Taken together,
these mandates match up fairly well
with the components of risk manage-
ment identified in ISO 14971 and list-
ed in Table I.

It should be noted that FDA’s use of
the term risk analysis actually means
much more than is usually meant. The
following directive is in the quality sys-
tems inspection techniques (QSIT)
guide.3

When conducting risk analysis, firms
are expected to identify possible haz-
ards associated with the design in
both normal and fault conditions.
The risks associated with those haz-
ards, including those resulting from
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user error, should then be calculated
in both normal and fault conditions.
If any risk is deemed unacceptable, it
should be reduced to acceptable lev-
els by the appropriate means, for ex-
ample by redesign or warnings. An
important part of risk analysis is en-
suring that changes made to elimi-
nate or minimize hazards do not
introduce new hazards.

Note that the last sentence parallels a
similar requirement in ISO 14971,
clause 6.6.

As further evidence of the need for
risk management to meet U.S. regula-
tions, FDA guidance documents also
rely heavily on risk management. The
sidebar on page 47 provides a partial
list of such guidance documents. FDA
reviewers expect you to provide the re-
sults of risk management activities as
part of your premarket submissions to
FDA. This is probably not an accident,
as a risk management system is per-
fectly aligned with the total life cycle
approach currently espoused by FDA
senior managers.

Canadian Regulation. In Canada,
Section 10 of the Canadian medical de-
vices law states that manufacturers
must

• Identify risks.
• Eliminate or reduce risks.
• Protect and provide information

on remaining risks.
• Minimize potential failures.4

Manufacturers must also correct de-
fects found in the field. Again, Cana-
dian law contains requirements for all
of the elements of a risk management
system.

European Regulation. In the Euro-
pean Union, the situation is similar. Al-
though risk analysis is not a specific
requirement in any of the medical de-
vice directives, the essential require-
ments state that manufacturers must

• Eliminate or reduce risks as far
as possible with inherently safe
design and construction.

• Where appropriate, take adequate
protective measures, including
alarms if necessary, in relation to
risks that cannot be eliminated.

• Inform users of the residual risks

due to any shortcomings of the
protection measures adopted. 5,6

This is a statement on risk control,
but a risk analysis is always required
for establishing conformity to the es-
sential requirements, too. A copy must
be maintained in the technical file.

The manufacturer is also required
to establish procedures to review
postproduction experience and apply
protective action. The combination of
these three requirements, along with
the requirement for balancing risks and
benefits, suggests the need for a risk
management system.

Thus, it is not surprising that one im-
petus for the development of ISO
14971 was the need for a harmonized
standard on risk management in the
European Union. Note that manufac-
turers must have a risk management
system in place even if they do not need
a notified body to help them apply the
CE mark.

Japanese Regulation. In Japan, the
regulators are much more direct than
in North America or the European
Union. ISO 14971 is currently being
translated into a Japanese Industrial
Standard and soon will be a standard
for satisfying the country’s essential re-
quirements for medical devices estab-
lished under the new Pharmaceutical
Affairs Law—a mandatory requirement
for manufacturers who wish to mar-
ket there. 

Standards Developers. The need to
comply with standards, whether for
market access or market acceptance, is
also a driver for risk management. As
noted above, the Joint Working Group
on Risk Management was formed to
ensure that ISO 14971 would meet the
needs of IEC 60601.

But ISO 14971 is also identified in a
number of other standards as either a
normative (“shall”) or informative

(“should”) reference, particularly on
the international scene. Table II pro-
vides a short list of generally applicable
existing and draft standards that would
have manufacturers adhere to ISO
14971 to establish conformity.

Although most of the standards list-
ed are for electromedical devices, mak-
ers of other devices should not ignore
ISO 14971. This standard satisfies the
needs of ISO 10992-17, and IEC
60601-1-8 will contain a normative
reference to ISO 14971 when it is mod-
ified by a joint IEC and ISO working
group to apply to all devices.

Other Possible Drivers. Are there
other drivers for implementing a risk
management system? Although the ev-
idence for other drivers is not as com-
pelling, there are arguments for other
driving forces.

One possible driver is the under-
writer for a manufacturer’s liability in-
surance. Underwriters emphasize loss
prevention activities as a mechanism
for reducing insurance payouts. Com-
panies that institute such mechanisms
may be able to get reduced premiums
for their coverage or, for that matter,
better coverage.

A risk management system can be
viewed as a basic activity in loss pre-
vention for several reasons.

• It forces the manufacturer to look
beyond the labeled indications for
the device and to assess how the
device might be used or misused.

• It establishes a feedback mecha-
nism whereby failures are analyzed
to improve products.

• It enforces a state-of-the-art ap-
proach to analyzing and reducing
risks.

One could posit then that insurance
underwriters could be potential drivers.

What about the courts? A constant

Table I. Elements of a risk management system.

STEP ACTION

Risk analysis Hazards are identified and risks eliminated

Risk evaluation Unacceptable risks are earmarked for reduction

Risk control Choices are made for reducing risks to acceptable levels

Postproduction New information is acquired and fed back
Information into the risk management process 



worry of manufacturers is the possi-
bility of a large punitive damages
award should their device be implicat-
ed in a death or injury.

Would a functioning risk manage-
ment system demonstrate to the court
that the manufacturer had indeed used
state-of-the-art technology in provid-
ing safe devices? Presumably, for rea-
sons similar to those mentioned above,
a manufacturer could mount a defense
demonstrating that all due care and
diligence was taken in designing and
testing the device, in further assessing
postmarket risks, and in promptly and
effectively following up on “unavoid-
able” device failures. Although a man-
ufacturer might not avoid direct dam-
ages, one would hope that punitive
damages might be greatly reduced or
eliminated if risk management was ar-
dently practiced. Note that the courts
may not act as a separate driver from
the insurance underwriters, since the
latter are probably inextricably related
to the litigation climate in which the
medical device companies exist.

Should You Conform to ISO 14971?
The regulators in the major device

markets require you to do risk man-
agement. Should you conform to ISO
14971, then? Let’s look at the United
States first.

Remember that all of the elements
of risk management are contained in
the QSR or are stated in the preamble
to the final rule. Further, the QSIT
guide tells the FDA inspector to look
for these same elements.

Currently, inspectors are trained in
risk management, and ISO 14971
forms an integral part of that training.
Thus, it appears that practicing risk

management and conforming to ISO
14971 would provide the inspector
with the information he or she needs,
which would therefore benefit the
manufacturer.

On the premarket side, ISO 14971 is
recognized by FDA and can be used to
satisfy risk management needs in sub-
missions to the agency. For example, in
a special 510(k), the manufacturer
must describe its risk analysis process
and include it in the FDA submission.
If a manufacturer declares conformity
to ISO 14971 for the risk analysis, the
special 510(k) can be reduced to one or
two pages since all that is needed is a
short summary of the results.

Further, for all of the guidance doc-
uments listed in the sidebar (and others
relying on risk management), a decla-
ration of conformity to ISO 14971
could similarly greatly reduce the vol-
ume of paper submitted to FDA.

In the European Union, conforming
to ISO 14971 is the evidence that a no-
tified body will look for (and accept) to
meet the risk management elements con-
tained in the directives. Although it is
not necessary for the manufacturer to
conform to a harmonized standard, the
use of a harmonized standard is evidence
that the notified body must accept.

Finally, ISO 14971 is going to be a
Japanese Industrial Standard. This
means that it will be a de facto re-
quirement for the Japanese device mar-
ket. Thus, manufacturers should con-
clude from the regulatory requirements
of the three major device markets that
they would be well advised to conform
to ISO 14971.

In a sense, the standards writers
require conformity to ISO 14971 as
well, since it is so intimately involved in

claiming conformity to a large number
of standards already developed or
under development. So conforming to
ISO 14971 may be essential for manu-
facturers that use standards to help es-
tablish device safety.

What about the other drivers for risk
management that I mentioned earlier?
While it is true that the evidence given
for the other driving forces for risk
management—that is, insurance un-
derwriters and the courts—may not be
as strong as regulations and standards,
they probably exist to some extent. The
question is whether conforming to ISO
14971 would help satisfy these stake-
holders regarding device safety. Re-
member that ISO 14971 is the only risk
management standard for devices. It
received no negative votes on ballot-
ing and is the choice of three significant
regulatory bodies. Shouldn’t this mean
that conforming to ISO 14971 will
have significant, favorable impact on a
manufacturer’s interactions with in-
surance underwriters and the courts?
Although the vagaries of these groups
cannot be predicted with certainty, one
would hope so.

Should a Risk-Management
Registration or Certification System
be Developed?

Before addressing this question,
there are a few things manufacturers
can do to help themselves conform to
ISO 14971. It is clear that manufac-
turers must practice risk management
and that they are driven to conform to
the standard.

If the executives and staff are not
very familiar with the standard, there
are several workshops and seminars
available, including some taught by the
developers of the standards themselves.
These meetings can prove useful in ac-
climating staff to a device risk man-
agement approach and in applying the
standard to their business. In addition,
the organization might consider hiring
a risk management consultant to help
guide it in implementing risk manage-
ment, particularly as part of the qual-
ity system. Once a company has begun
to implement a risk management sys-
tem according to ISO 14971, it may
want to avail itself of an independent
risk management expert to assess how
the risk management system stacks up

• Contents of a Product Development Protocol
• Guidance on QSR Information for Various Premarket Submissions
• Medical Device Use Safety: Incorporating Human Factors Engineering

into Risk Management
• Premarket Submissions for Software Contained in Medical Devices
• Off-the-Shelf Software Used in Medical Devices
• General Principles of Software Validation
• Class II Special Controls Guidance for Home Uterine Activity Monitors
• Electro-Optical Sensors for the In Vivo Detection of Cervical Cancer

FDA GUIDANCE DOCUMENTS
REFERENCING RISK MANAGEMENT



against ISO 14971—a procedure
known as gap analysis.

Does this mean that a manufacturer
must obtain certification (by an inde-
pendent third party) to show that it con-
forms to ISO 14971? The answer is no.
However, more and more individuals
will be scrutinizing risk management
systems to assess whether businesses do
indeed conform. These include

• The FDA inspector, especially if
conformity to ISO 14971 has been
claimed.

• The notified body auditor.
• Third-party certifiers or auditors, if

certification to standards like those
listed in the sidebar is necessary.

• Insurers or lawyers who might be
looking for evidence of state-of-
the-art risk management.

• Any other person who might not
accept a self-declaration of con-
formity at face value.

The traditional way of satisfying such
scrutiny is to have an independent third
party certify conformity. Like many
other standards, ISO 14971 has com-
pliance statements for each requirement
that can be used by risk management
experts to assess conformity. Indepen-
dent third-party certification should be
sufficient evidence to establish confor-
mity for those institutions or individu-
als who require such proof.

While in most cases, third-party cer-
tification will be sufficient, certifica-
tion does offer drawbacks. Risk man-
agement is not just a set of objective
requirements; it is a way of conducting
business not unlike a quality manage-
ment system. Although ISO 14971
does not require that a quality man-
agement system be in place, it is much
easier to practice risk management
within the context of a quality man-

agement system. In fact, numerous
informative references to a quality
management system, and to how the
various risk management documents
may be included in the quality man-
agement system records, exist in ISO

14971. Like a quality management sys-
tem, a risk management system can,
over time, drift from the standard on
which it is based. 

The solution for a quality manage-
ment system is to have the system reg-
istered with an accredited registrar.
This means that the third-party auditor
looks at the system over time, per-
forming surveillance audits and peri-
odic reregistrations to ensure that the
system remains stable and is in con-
formance with the standard. One could
argue that a manufacturer might want
to have its risk management system
registered to ISO 14971 to assure it-
self—and all of the stakeholders in its

proper performance of risk manage-
ment—that its risk management system
is stable and performing optimally.

Conclusion
A number of forces drive manufac-

turers to practice risk management,
and the risk management system of
choice is that defined by ISO 14971. It
is preferable that manufacturers who
are not familiar with risk management
or with ISO 14971 seek help in imple-
menting such a system. 

The original question posed in the
title is not really answerable. There are
reasons why a manufacturer might de-
sire certification or even registration of
its risk management system by an in-
dependent third party, but the key term
here is desire. No requirements for risk
management certification or registra-
tion exist. However, as more and more
of those who have a stake in the man-
ufacturer’s well-functioning risk man-
agement system look closer at the evi-
dence the manufacturer can provide,
desire may turn into need.
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Table II. Standards referencing ISO 14971.

STANDARD STAGE REFERENCE

IEC 60601 Committee draft for vote Normative 

IEC 60601-1-8 Final draft standard Normative

ISO 13485:2003 Published Informative

ISO 10993-17 Published Informative

AAMI SW68 Published Normative 

IEC 62304 Committee draft Normative  

Harvey Rudolph of UL cites  FDA user
fees as contributing to increased interest
in thirdparty review.


