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FOREWORD

he Occupational Safety and Health Act of 1970 created the National Institute for Occupational Safety

and Health (NIOSH). NIOSH is charged with identifying the causes of work-related diseases and

injuries, evaluating the hazards of new technologies and work practices, creating ways to control
hazards, and recommending occupational safety and health standards.

Occupational exposure to bloodborne pathogens (including the hepatitis B and C viruses {HBV and HCV] and
the human immunodeficiency virus [HIV]) poses a significant risk to workers in the health care industry and
related occupations. The primary route of exposure to bloodbome pathogens is accidental percutaneous injury
caused by needlesticks (puncturing of the skin by a needle or similar sharp object). In the United States,
approximately 800,000 needlestick injuries occur in hospitals annually—an average of one injury every 10
seconds. Studies have shown that many of these injuries occur after a sharp (needle or other sharp object) is
used; as many as one-third of all sharps injuries have been reported to have occurred during disposal activities.

This document presents a comprehensive framework for selecting sharps disposal containers and evaluating
their efficacy as part of an overall needlestick injury prevention plan. The correct and consistent use of rigid
sharps disposal containers in the health care environment has been demonstrated to reduce needlestick injuries.
This document reviews the Occupational Safety and Health Administration (OSHA) bloodborne pathogens
standard and recommends containers on the basis of a site-specific hazard analysis. The document also
establishes criteria and provides tools for evaluating the performance of sharps disposal containers.

No single container type meets the disposal containment needs for every facility, but this document establishes
a basis for selecting sharps disposal containers that will decrease the risk of percutaneous sharps injury. Each
day, thousands of dedicated men and women in health care and related industries risk their well-being to protect
and improve the health of others. We must work together 1o ensure that their jobs are performed in a safe and
healthful environment. This document is a valuable tool and an important part of a comprehensive strategy to
reduce injury and illness in health care workers.

%M

Linda Rosenstock, M.D., M.P.H.

Director, National Institute for Occupational
Safety and Health

Centers for Disease Control and Prevention
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ABSTRACT

ccupational transmission of human immunodeficiency virus (HIV), hepatitis B virus (HBV), and

hepatitis C virus (HCV) has been well documented. The risk of infection with HIV following one

needlestick exposure is approximately 0.3% and ranges from 6% to 30% for HBV and from 5% to 10%
for HCV. The passage of the Occupational Safety and Health Administration’s (OSHA’s) bloodbome pathogens
standard (29 CFR 1910.1030) has increased compliance and awareness of prevention strategies. No single
sharps disposal container design meets all the disposal containment needs for all health care settings or for an
entire hospital. Container selection should be based on a comprehensive site-specific hazard analysis.

The safety performance criteria for sharps disposal containers are divided into four areas. First, containers
should remain functional during their entire use. They should be durable, leak resistant, and puncture resistant
under all normal environmental conditions. Second, containers must be accessible to workers who use,
maintain, or dispose of sharp devices. This criterion includes sufficient number, sufficient container volurne, and
safe access to the disposal opening on individual containers. Other important factors include convenient
placement and (if necessary) portability of containers within the workplace. Third, containers should be visible
to the workers who must use them. Container fill status and waming labels are also important visibility criteria.
Fourth, container designs should accommaodate the user, the facility, and the environment. Although engineer-
ing controls such as needleless IV systerns and “safety” needles will reduce injuries, proper selection and use
of sharps disposal containers are still important. Prevention strategies include implementing engineering
controls, using personal protective equipment, training employees, and involving occupational health profes-
sionals and workers.

*
Code of Federal Regulations
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PUBLIC HEALTH SUMMARY

What are the hazards?

Workers in the health care industry and related occu-
pations are at risk of occupational exposure to
bloodborme pathogens, including human immunode-
ficiency virus (HIV), hepatitis B virus (HBV), hepa-
titis C virus (HCV), and other potentially infectious
agents.

How do these hazards occur?

The primary route of occupational exposure (o
bloodbome pathogens is accidental percutaneous
(through the skin) injury. Health care workers han-
dle sharp devices and equipment such as hypodermic
and suture needles, intravenous blood collection
devices, phlebotomy devices, and scalpels. Of the
800,000 needlestick injuries (NSIs) estimated to
occur in the hospital setting annually, the greatest
number occur to health care workers with the most
involvement in direct patient care. Nursing staff and
phlebotomists susiain the highest percentage of
reported NSIs.

Hospital NSI smdies have shown that many of these
injuries occur after the device is used and during
disposal actvities. As many as one-third of all
sharps injuries have been reported to be related to
the disposal process. The factors most often related
to sharps injuries include the following:

* Inadequate design or inappropriate place-
ment of the sharps disposal container

e Overfilling of sharps disposal containers

+ Inappropriate sharps disposal practices by
the user during patient care

How can these hazards be avoided?

The use of safer needle-bearing products, worker
education and training, other measures for prevent-
ing sharps injuries, and compliance with standard
precautions for preventing exposure to bloodborne
pathogens should be part of an overall strategy for
preventing NSIs.

Important elements of an overall prevention strategy
include the following:

» Engineering controls (an example is the use
of safer needle-bearing products)

*  Organizational controls (examples are the
elimination of unnecessary sharps and
training in the use of sharps disposal con-
tainers)

» Surveillance of NSIs to assess their fre-
quency and circomstances

The routine use of rigid sharps disposal containers in
the health care environment has been demonstrated
1o reduce NSIs. This document presents a frame-
work for selecting disposable and reusable sharps
disposal containers and evaluating their efficacy as
part of an NSI prevention plan.

Section I (A) of this document addresses four major
criteria for evaluating the performance of sharps
disposal containers.

1. Functionality: Containers should remain
functional during their entire usage (i.e.,
they should be durable, closable, leak resis-
tant on their sides and bottom, and puncture
resistant until final disposal).

2. Accessibility: Containers should be accessi-
ble to workers who use, maintain, or dis-
pose of sharp devices. Convenient place-
ment should also be considered, along with
portability of containers within the work-

place, if necessary.

3. Visibility: The following should be plainly
visible to the workers who use the contain-
ers: the container, the degree to which it is
full, the proper warning labels, and the
color coding of the container.

4. Accommodation: Containers should be
accommodating or convenient for the user
and the facility and should be environmen-
tally sound (e.g., free of heavy metals and
composed of recycled materials). Accom-
modation also includes ease of storage,
assembly, and operation.

Appendix D contains a questionnaire designed o

" SELECTING, EVALUATING. AND USING SHARPS DISPOSAL CONTAINERS  vii



evaluate container performance based on these four
performance criteria. This questionnaire should help
product evaluation committees, facility manage-
ment, and health care workers select and evaluate

sharps disposal containers.

Section I (B) of this document presents require-
ments of the Occupational Safety and Health
Administration (OSHA) and recommendations of
the National Institute for Occupational Safety and
Health (NIOSH), Centers for Disease Control and
Prevention (CDC), concerning sharps disposal con-
tainer selection and implementation. OSHA’s blood-
bome pathogens standard is reviewed to establish
minimum design perfformance elements. Recommen-
dations are made for reprocessing reusable sharps
disposal containers.

NIOSH recommends selecting a container or com-
bination of containers that are based on a site-spe-
cific hazard analysis and have the following compo-
nents:

* Assessment of workplace hazards (biological,
physical, chemical, and radiological contain-
ment needs)

* Assessment of size and types of sharps to be
disposed of

» Assessment of the volume of sharps to be
disposed of at each point of use

» Assessment of frequency of sharps disposal
container emptying and mounting bracket

servicing by maintenance staff

e Compliance with Federal, State, and local
regulations

* Security requirements

» Container transport or mobility needs

[ WURE T SRR P

* Clinician and procedural variability and
movement

* Laboratory equipment variability and move-
ment

* Environmental and disposal constraints

* Cost considerations

* Continued evaluation of medical device tech-
nology, including ongoing changes in equip-
ment design and barrier materials

Appendix C presents a decision logic outlining ap-
propriate criteria and priorities for selecting a sharps
disposal container. This decision logic can be used
alone or in conjunction with the performance evalua-
tion questionnaire (Appendix D) to frame the selec-
tion process.

Sharps disposal containers that are functional, acces-
sible, secure from patient and visitor tampering (if
necessary), visible, and convenient to use will de-
crease the risk of percutaneous sharps injury. There
is no single container type that meets the disposal
containment needs for an entire facility. The diver-
sity of health care settings and procedures makes
selecting a single container impossible.

Where can | get more information?

The references and related reading list at the end of
this document provide a useful inventory of pub-
lished reports and literature. If you have any ques-
tions about obtaining equipment described here,
contact your local biohazard safety/waste equipment
supplier or call NIOSH.

1-800-35-NIOSH
(800-356-4674)
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SELECTING, EVALUATING, AND USING
SHARPS DISPOSAL CONTAINERS

I—HNTRODUCTION

he Occupational Safety and Health Adminis-

tration (OSHA) estimates that more than 5.6

million workers in health care and related oc-
cupations are at risk of occupational exposure to
bloodborne pathogens, including human immuno-
deficiency virus (HIV), hepatitis B viras (HBV),
hepatitis C virus (HCV), and other potentially infec-
tious agents.! Occupational transmission of blood-
bormne pathogens (including HBV, HCV, and HIV)
has been well documented.>"! Ongoing surveillance
of needlestick injuries (NSIs) and other s -re-
lated injuries indicate that occupational bloodbome
pathogen exposure remains an important public
health concern.

The primary route of occupational exposure to
bloodborme pathogens is percutaneous injury (i.e.,
NSI). Health care workers (HCWs) handle sharp de-
vices and equipment such as hypodermic and suture
needles, intravenous blood collection devices, phle-
botomy devices, and scalpels.

As many as 800,000 NSIs are estimated to occur in
the hospital setting annually.’*'* However, the true
incidence of sharps imjuries is unknown because ma-
ny injuries go unreported in both health care and
public safety settings. Centers for Disease Control
and Prevention (CDC) studies have estimated that
the rate of seroconversion following occupational
parenteral exposure to infected blood is
approximately 6% to 30% for HBV exposures, 5% to
10% for HCV exposures,>® and 0.3% for HIV
exposures.®!* Other CDC surveillance data on NSIs
indicate that 86% of reported occupational HIV ex-
posures result from hollow-bore needles.'*

NSIs occur most often to HCWs with the greatest
involvement in direct patient care. Nursing staff and
phlebotomists sustain the highest percentage of re-
ported injuries."?° Other HCWs are at risk of injury
from specific types of sharps—for example, surgeons
(scalpels and suture needles), dental workers (dental
burs), and housekeepers and laundry workers (dis-
carded or lost needles in waste and laundry). The use
of safer needle-bearing products and other measures

for preventing sharps injuries should be part of an
overall strategy to prevent NSIs.?'?2 Compliance
with standard precautions for prevention of exposure
to bloodborne pathogens should be part of this over-
all strategy. Moreover, surveillance of NSIs is an
integral part of sharps injury prevention and control.
Accurate assessment of the frequency and circum-
stances of these injuries is necessary to direct preven-
tion efforts.

Hospital NSI studies have shown that many of these
injuries occur after the device is used and during
disposal activities.'*'5** As many as one-third of all
sharps injuries have been estimated to be related to
the disposal process. These injuries have most often
been related to a number of factors, including inap-
propriate sharps disposal practices by the user, inade-
quate sharps disposal container design, inappropriate
sharps disposal container placement,” and overfilling
of sharps disposal containers.

The correct and consisient use of rigid sharps dis-
posal containers in the health care environment has
been demonstrated to reduce the number of NSIs.”
Studies indicate that placement of disposal boxes in
all patient and treatment rooms decreases the fre-
quency of sharps injury."”'*'®* Investigators have
concluded that appropriately placed sharps disposal
containers reduce NSIs related to recapping of sharps
by as much as 80%.'® Cost-benefit studies show that
when the increased costs of materials management
are compared with the decrease in injury compensa-
tion costs, sharps disposal containers are cost effec-
tive—even when both direct and indirect costs (med-
ical evaluation and followup, treatment costs, and
lost workdays) of injury reduction are considered.?*

In addition to engineering controls such as the use of
rigid sharps disposal containers, organizational con-
trols are a vital part of an overall prevention strategy.
These include the elimination of unnecessary sharps,
changes in device-handling procedures, worker edu-
cation and training, and placement of sharps disposal
containers where sharps are used.

*
Sec Appendix F for an OSHA hazard information bulletin reganding
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The purpose of this document is to provide a frame-
work for selecting sharps disposal containers and
evaluating their efficacy as part of an overall NSI
prevention plan. Both disposable and reusable sharps
disposal containers are included. The plan is in-
tended for use by infection control practitioners,
purchasers, and others who are responsible for the
selection process.

II—SHARPS DISPOSAL CONTAINERS

A. Performance Criteria

ocus group studies (Appendix A) suggest that

there are four major criteria for sharps dis-

posal container safety performance: function-
ality, accessibility, visibility, and accommodation.
More detailed descriptions of these criteria follow:

+ Functionality: Containers should remain func-
tional during their entire usage. They should be
durable, closable, leak resistant on their sides and
bottoms, and puncture resistant until final dis-
posal. A sufficient number of sharps disposal
containers should be provided. Individual con-
tainers should have adequate volume and safe

access to the disposal opening (inlet).

* Accessibility: Containers should be accessible to
workers who use, maintain, or dispose of sharp
devices. Containers should be conveniently
placed and (if necessary) portable within the
workplace.

* Visibility: Containers should be plainly visible to
the workers who use them. Workers should be
able to see the degree to which the container is
full, proper wamning labels, and color coding.

* Accommodation: Container designs should be
accommeodating or convenient for the user and
the facility, and they should be environmentally
sound (e.g., free of heavy metals and composed
of recycled materials). Accommodation also in-
cludes ease of storage and assembly and simplic-
ity of operation.

1. Functional criteria

Sharps disposal containers should be of sufficient

thickness or construction design to be durable,
leak resistant, and puncture resistant under nor-
mal use and stresses imposed during storage,
handling, installation, use, closure, and transport
within the user facility before final disposal.
Durability and puncture resistance should remain
unaffected by moderate variation in temperatures
during storage and use.! Brackets and locking
mechanisms used for installation should also be
durable.

Barrier material performance. Sharps disposal
container material should be resistant to chemnical
or liquid permeation or degradation, punctures,
tearing, abrasion, and laceration.

Closure mechanisms. Closure mechanisms
should be designed to minimize exposure to con-
tents and injury to the hand during engagement of
the closure mechanism or during transport within
the user facility before final disposal. Once acti-
vated, the final closure mechanism of a sharps
disposal container should be resistant to manual

opening.

Stability. Containers (including those designed to
be kicked or wheeled) should be stable when
placed on a horizontal surface and when used as
described in the product labeling. Some manufac-
turers provide trays, hoiders, or enclosures to
stabilize their containers in certain applications.
The use of these items should also be detailed in
the labeling.

Size and shape. Where workers handle sharp
devices, a sufficient quantity of sharps disposal
containers should be available in the appropriate
size and shape. Sharps disposal contatners should
be of sufficient size to accommodate the largest
sharp used at the workstation it serves. Containers
should also be shaped to accommodate the partic-

*

No requirements exist for sharps disposal containers 0 meet
Deparmment of Tramsportation (DOT) cenification for  shipping
containers. Sharps disposal containers are generally piaced within DOT-
certified conuiners before shipping o a final disposal site.
¥ Cauntion must be exercised when handling sharps disposal containers
at extremes of 'emperature—such as those encountered by bome heatth
care providers when transporting sharps disposal containers in their cars.
Sharps disposal containers are not typically designed for high- and low-
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ular type of sharp that requires disposal. At a
minimum, one sharps disposal container should
be provided at each worksitc where sharps are
predictably generated or located.

Sharps disposal containers should also be of suf-
ficient size to accommodate the volume of sharps
typically generated at the site between mainte-
nance operations. Providing sharps disposal con-
tainers of sufficient size will minimize the possi-
bility of overfilling the container, which would
compromise its safe operation.

Mounting brackets. Mounting brackets for
sharps disposal containers should be rugged and
provide for ease of servicing and decontamina-
tion.

2. Accessibility criteria

Disposal opening or access mechanism. Sharps
disposal containers should be designed to permit
safe disposal of sharps. They should be simple
and easy to operate. The disposal opening should
prevent spills of the contents (objects or liquid)
while in use in the intended upright position,
during the closure and sealing process, and during
transportation within the user facility before final
disposal. The design should also minimize any
catching or snagging of sharps during insertion
into the sharps disposal container. The disposal
opening should be identifiable and accessible by
the user and should facilitate one-handed dis-
posal.

Security may be a concern in some areas of facili-
ties using sharps disposal containers. For in-
stance, to prevent children and others from
putting their hands into the containers, the facility
should consider selecting containers with guards
that prevent hands or fingers from entering the
containers. Where safety features are added to
restrict child access, these features should not
interfere with the worker’s vision of the inlet
opening. Injury to visitors may also be a prob-
lem.” Sharps disposal container options that ac-
commodate these concerns should be available
within the facility.

Handles. For some designs, handles may facili-

tate safe handling of the sharps disposal con-
tainer. If present, they should be sufficiently stur-
dy to avoid breaking when the sharps disposal
container is in use or during transportation before
final disposal. If handles are present, they should
be placed so that the user’s hands are not close to
the disposal opening when the handles are used,
and they should be positioned above the full-fill
level.

General location and placement. Proper sharps
disposal container location and placement should
ensure that containers are readily visible and
within easy horizontal reach of the user. Place-
ment of containers should be in compliance with
any existing State or local regulations or
site-specific certification or accreditation licens-
ing requirements. Where containers are fixed to
walls or other permanent sites, the vertical height
should allow the worker to view the opening or
access of the container.

Sharps disposa! containers should be placed with
no fumniture or other obstacles between the site of
use and the container. Injuries may result if
sharps disposal containers are located in awk-
ward, unsafe locations. These unsafe locations
may force workers 10 make unnecessary move-
ments while holding a sharp and accessing the
container. Placement of the sharps disposal con-
tainer outside the patient room also increases the
possibility of injury. Examples of inappropriate
installation include placement in the comers of
rooms; on the backs of room doors; under cabi-
nets; on the insides of cabinet doors; under sinks;
in areas where people might sit or lic beneath the
container; near light switches, room environmen-
tal controls, or utility system access ways; near
mail boxes; or where the container is subject to
impact and dislodgement by pedestrian traffic,
moving equipment, gumeys, wheelchairs, or
swinging doors. Standard operating procedures
and practices should be developed to allow the
worker to dispose of the device as soon as possi-
ble after use—preferably without needing to put
the device down and pick it up again.

Special situations may require innovative sharps
disposal container placement and security ap-
proaches. Examples of these special situations

TR T
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include pediatric and geriatric wards and mental
health or comectional facilities. If necessary, in
areas with high patient or visitor traffic, sharps
disposal containers should be mounted in a lock-
able fixture. In the emergency room, sharps dis-
posal containers may need to be mounted on
wheels to facilitate the movement of gureys and
monitoring equipment. In some situations, it may
be appropriate to mount sharps disposal
containers directly on gurneys to facilitate their
use. Although some pediatric facilities mount
sharps disposal containers high on walls to
prevent access by children, such placement
should not be so high that it impairs safe access
by workers.

Installation height. Installation of a container at
an appropriate height for the user may reduce
sharps-related injuries. Sharps disposal containers
should be placed within arm’s reach and below
eye level at their point of use. For certain types of
permanently fixed, wall-mounted containers, an
ergonomically acceptable range of installation
height can be calculated (Appendix B). Standard
anthropometric tables should be used to
determine the normal range of human physical
variation. Fixture heights are commonly designed
to accommodate 95% of the adult population. The
following criteria should be used to determine the
optimal range for fixed installation height:
(1) users should have a clear, unobstructed view
of the container inlet opening, (2) the container
should be located within arm’s reach, and (3) the
fixture height should be below the eye level of
95% of adult female workers. These requirements
yield an optimal installation range of 56 to 52
inches at a standing workstation, and 42 to 38
inches for a seated workstation. The upper and
lower ranges for the installation height are
calculated by allowing for the reach behavior of
workers. For a complete explanation of
calculating  optimal  installation  height,
see Appendix B.

Other ergonomic alternatives include (1) using an
extension arm on a fixed-height installation at a
seated workstation to bring the sharps disposal
container closer to the work surface,
(2) providing height-adjustable chairs that allow
the worker to view the entire top surface of a

container at a seated workstation, and (3) using
bracketing and mounting systems designed to
allow uwser adjustment of the container
(Appendix B).

3. Visibility criteria

To reduce the chance of percutaneocus injury,
sharps disposal containers should be visible and
recognizable. Safe disposal of sharps requires
clear vision of both the sharp device and the
container. The disposal opening or access mech-
anism and current fill status should be visible to
the user before sharps are placed in the container.

Sharps disposal containers should carry a hazard
waming labeling. Such labels and device colors
should imply danger. Either the device color or a
warning label should be visible to the user o
wamn of a potential hazard before sharps are
placed in the container. The curmrent fill status of
the container should be easily observable by the
user before sharps are placed in the container.
Sufficient illumination is needed at the container
to determine whether any sharp object is
protruding from the container or whether the
container is grossly soiled at holding points or on
opening mechanisms. Container fill status should
be obvious under lighting conditions at the
installation location. Safety features, security
measures, and aesthetics should not distort
recognition of the container, fill status, waming
labels, or the disposal opening or access.

OSHA’s bloodborne pathogens standard [29 CFR
1910.1030, section (g} IXIKC)] contains very
specific requirements about the labeling of
containers for contaminated sharps: “These labels
shall be fluorescent orange or orange-red or
predominantly so, with lettering or symbols in a
contrasting color.” The standard also requires that
the biohazard symbol and the word Biohazard be
displayed; note, however, that “[Rled bags or
red containers may be substituted for labels” in
section (g) 1 IXE).

4. Accommodation criteria

Sharps disposal container designs should be
accommodating to the user, the facility, and the

R — -
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environment. Accommaodation is a measurement
of ease of storage and assembly, minimal worker
training requirements, ease of operation, and
flexibility in design. Container design should
promote one-handed disposal. Design and
product finish should minimize sharp surfaces or
cross-infection hazards. Special aesthetic,
operational, or safety features should not hide or
impede free access to the device, the inlet, or the
closure process. Users should be able to assemble
containers easily, if required. Mounting systems
should be safe, durable, stable, cleanable, and
(where appropriate) lockable. Placement in and
removal from mounting systems should be simple
and uncomplicated and should not compromise
safety and security. To ensure proper fit and
functioning of the container mounting system,
mounting systems should be used only for the
sharps disposal containers for which they were
designed. Modifying mounting systems to
accommodate containers for which they were not
designed is not a safe or effective practice.

Containers should be designed so that they are
simple to use. Manufacturers of sharps disposal
containers should provide recommended user
training information, which could include the
following:

1. Assembly instnuctions

2. Safety considerations

3. Maintenance criteria for reusable
containers
Optimum storage conditions

Warranty information
Decontamination recommenxlations (for re-
usable containers and their holders)
7. Container retirement considerations (for
re-usable containers and their holders)
8. Bilingual or multilingual material, where
needed
9. Sharps disposal container disposal consid-
erations
10. Information for periodic
retraining, if required

RS

in-service

B. Existing Standards

Existing Federal standards for sharps disposal
containers are outlined here. Published sources for
other standards are listed in Appendix E.

Sharps disposal containers are regulated as class 11
medical devices by the Food and Drug Administra-
tion (FDA) [21 CFR 860. 3)." OSHA’s bloodborne
pathogens standard establishes minimum design
performance elements for sharps disposal containers
[29 CFR 1910.1030(d)X4Xiii}(A)]. The standard re-
quires that contaminated sharps “be discarded
immediately or as soon as feasible in containers that
are:

(i) Closable;

(i  Puncture resistant;

(iiiy Leakproof on sides and bottom; and

(iv) Labeled or color-coded in accordance with
paragraph (g)(1)(i) of the standard.”

Paragraph (g 1XiXA) of the standard requires that
warning labels “be affixed to containers of regulated
waste, refrigerators and freezers containing blood or
other potentially infectious material; and other
containers used to store, transport, or ship blood or
other potentially infections materials. . . .”

Paragraph (d}4)(iiiX A)X2) further states that “during
use, containers for contaminated sharps shall be:

() Easily accessible to personnel and located as
close as is feasible to the immediate area
where sharps are used or can be reasonably
anticipated to be found (e.g., laundries);

(if) Maintained upright throughout use; and

(iif) Replaced routinely and not be allowed to
overfill.”

When containers of contaminated sharps are being

*

FDA identifies three classes of medical devices. Class 1devices (e.g.,
tongue depressors) are subject only 0 general regulatory controks and
receive litile Agency oversight. Class 1l devices (e.g.. infant incubators)
are subject W special conrols, such as performance standards, w ensure
their safe and effective use. Class [ devices (e.g, implantable
pacemakers) are generally life-sustaining or life-supporting and are
implanted in the body; they present an unreasonable risk of illness or
injury.
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moved from the area of use, paragraph (dX4)(iiiXA)
(3) requires that they be:

“ Closed imumediately prior to removal or
replacement to prevent spillage or
protrusion of contents during handling,
storage, transport, or shipping;

(i) Placed in a secondary container if leakage
is possible. The second container shall be:

(A) Closable;

(B) Constructed to contain all contents and
prevent leakage during handling,
storage, transport, or shipping. . . .”

Finally, the standard states in paragraph (dX4)Xiii}A)
(4) that “[R]eusable containers shall not be opened,
emptied, or cleaned manually or in any other manner
which would expose employees to the risk of
percutaneous injury.”

Since most sharps disposal containers are designed to
be autoclavable, steam ports and air spaces between
nestable parts are located on the upper portion of
containers. Steam ports allow steamn to penetrate 1o
the contents of the container during sterilization pro-
cedures. These openings may allow fluid leakage or
needle-tip protrusion to occur if the container is
placed on its side or overturned. The OSHA standard
addresses this concem by further requiring that
during handling, storage, and shipment, containers
be maintained upright throughout their use, routinely
replaced, and not overfilled [29 CFR 1910.1030 (d)-
(XN AX2)].

C. Recommended Strategy for Selecting and
Using Sharps Disposal Containers

The following strategy for selecting and using sharps
disposal containers should be implemented as part of
an overall NSI prevention plan.

Selection of a container or combination of containers
should be based on a site-specific hazard analysis.
Components of a site-specific hazard analysis should
include the following:

* Assessment of workplace hazards (biological,

physical, chemical, and radiological hazard
containment needs)

* Assessment of size and type of sharps to be
disposed of

* Assessment of the volume of sharps to be
disposed of at each point of use

* Assessment of the frequency of sharps disposal
container emptying and mounting bracket
servicing by maintenance staff

* Compliance with Federal, State, and local
regulations

* Security requirements

» Container transport or mobility needs

Clinician and procedural variability and move-

ment

Laboratory equipment variability and movement

Environmental and disposal constraints

Economic considerations

Continued evaluation of medical device

technology, including ongoing changes in

equipment design and barrier materials

An individual or a group should be assigned the
responsibility for regular monitoring and
maintenance of sharps disposal containers. The
designee(s) should frequently and routinely monitor
fill levels of containers and be responsible for
changing containers before they are overfilled.

Each time a reusable sharps disposal container is
retumed to service after reprocessing, the user
facility should confirm that it meets its original
performance elements. In addition, reusable sharps
disposal containers should be rendered free of
infectious organisms and infectious material each
time they are reprocessed and before they are
returned to service.

A flow chart describing a decision logic for selecting

a sharps disposal container is presented in Appen-
dix C (Figure 2).

This decision logic can be used alone or in conjunc-
tion with the performance evaluation questionnaire
in Appendix D. Based on the four performance
criteria, the questionnaire is designed to assign
appropriate criteria and priorities to each step and
can be used to frame the selection process. The
questionnaire  should assist product evaluation
commitiees, facility management, and individual
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HCWs with proactive sharps disposal container
selection and evaluation. Although it is not possible
to provide precise guidelines for evaluating
questionnaire scores, the lower the score, the better
the sharps disposal container (i.e., the highest score
would be 44 points and the lowest would be 220
points). A priority or value must be assigned to a
criterion on a case-by-case basis. It may be useful to
compare the model of sharps disposal container
currently in use with the replacement models under
consideration by using the questionnaire scoring
system.

Before a new sharps disposal container is introduced,
worker training should be conducted to address the
proper use of sharps disposal containers. All workers
who might come into contact with sharps should be
included in this training (e.g., maintenance and
laundry service staff) Where appropriate,
muliilingual educational materals should be
developed.

For optimal protective value, the sharps disposal
container must be readily available, of sufficient size
and capacity, replaced when full, and used by
workers. No single container type meets the disposal
containment needs for an entire facility. The
diversity of health care settings and procedures
makes selecting a single container impossible.

P N oW, S R MR O S AT AT ANy SRme T Fien e el e v,
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accessible, secure from patient or visitor

tampering (if necessary), visible, and
convenient to use will decrease the risk of
percutancous sharps injury. For optimal protective
value, the container must be readily available and of
sufficient size and capacity. Sharps disposal
container use should be part of an institutional
process that

S harps disposal containers that are functional,

— supports surveillance of sharps injury,

— eliminates unnecessary sharps,

— promotes worker education and training in the
proper use of sharps disposal containers and

safety devices,

— immunizes HCWs at risk of exposure to HBV,
and

— advocates  compliance  with  standard
precautions.

Products that meet all of the performance criteria
identified in this document may not exist. To
develop and disseminate products that meet these
criteria, manufacturers and end users should work
together to design and modify containers.
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APPENDIX A—FOCUS GROUP INPUT

I0OSH initiated several cooperative agreements to conduct research on sharps disposal containers with

the Educational Resource Centers (ERCs) during fiscal years 1992-94. These research agreements

provided the environments necessary to study interrelated ergonomic, behavioral, and
selection/evaluation variables associated with sharps disposal containers in a variety of health care settings.

Input from focus groups was used to develop this document. Experts or users were recruited to supply
information to estimate the likelihood of a situation or event based on their experience. Focus groups were used
to obtain user input about sharps disposal container design, safety, and management. Studies conducted by
NIOSH ERCs selected health care workers considered at risk of exposure to HIV in a variety of health care
settings. The evaluation criteria (identified in the performance evaluation questionnatire of this document) were
developed, in part, using focus groups. The use of focus groups provided a rapid and relatively inexpensive
measurement tool to identify worker perceptions, beliefs, and attitudes regarding the performance of sharps
disposal containers.

References
Krueger RA. Focus groups: a practical guide for applied research. Newbury Park, CA: Sage Publications, 1988.

Milholland AV, Wheeler SG, Hejeck JJ. Medical assessment: the Delphi group opinion technique. Engl J Med
1973:288:1272-1275.
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APPENDIX B—DETERMINING SHARPS DISPOSAL
CONTAINER INSTALLATION HEIGHT USING
STANDARD ERGONOMICS MEASUREMENTS

rchitects, ergonomists, and interior designers use standard anthropometric tables to determine the normal

range of human physical variation. Fixture heights (i.e., the distance from the floor to the opening of the

sharps disposal container) are commonly designed to accommoaodate 95% of the adult population. An

ergonomically accepiable range for fixed installations (i.e., containers located in permanent, wall-mounted
holding brackets) can be cakculated to facilitate the reduction of sharps-related injuries and standardize the container
height location within the health care facility. HCWs should be able to comfortably view the entire inlet opening of
the disposal container, and containers should be located within arm’s reach. Neck and eye fatigue is most effectively
reduced when objects to be viewed are slightly below eye level (i, 0 to 15 degrees below eye level).

Installation heights vary, depending on whether the installation is designed to be a standing workstation or seated
workstation. Maximum and minimum heights for both design situations can be calculated by establishing the eye-
level height for each design (standing or sitting), the maximum thumb tip reach (MTTR)" of the target adult female
population and the drop in inches based on an angle of 15 degrees. The basic formula is as follows:

fixture height = (eye-level height) — (tangent 15°)}MTTR)

However, in observations of workers using fixed, wall-mounted containers, nearly all workers bent their elbows and
wrists when approaching sharps disposal containers to dispose of used sharps and actually stood closer to the
container rather than extending their arms to their maximum reach. On the basis of these data, the calculation can be
enhanced to accommodate actual behavior. The upper and lower ranges for the installation height can be modified
by allowing for the reach behavior of workers. Thus the middle 50% distance of the MTTR was used to adjust for
human behavior and provide for a more functional installation height range.

If eye level equals 57 inches and the modified MTTR is used,
fixture height = 57 inches — ((2679)(18.7 inches)
fixture height = 57 mcalgi —(:2679)(3.7 inches)
Therefore,
fixture height = 57 inches — 5 inches = 52 inches
fixture height = 57 incal?ci — 1 inch = 56 inches
The optimal installation heights for fixed, wall-mounted sharps disposal containers are

Standing workstation:
52 10 56 inches above the standing surface of the user (Figure 1)

Seated workstation:?
38 to 42 inches above the floor on which the chair rests

*

MTTR, the distance from the tip of the thumb to the shoulder.

i All standard measurements were taken from tables contained in J. Panero and M. Zelnick’s Human Dimension and Interior Space, 1979, pages 98 and
102.

S

* Standing eye level includes a 1-inch shoe heel thickmess and a 56.3-inch eye height.

§ Seated eye kevel includes a 0.25-inch clothing thickness, 1-inch chair seat thickness, 14.9-inch popliteal height, and 27.4-inch erect sitting eye height.
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P Eye level = 57 inches

™

An ideal standing instaliation
height for a fixed sharps
disposal container is
52 to 56 inches.

This height will comfortably
accommodate 95% of all
adult female workers.

Thumb tip reach = '
11 to 19 inches

Figure 1. Ergonomic installation height for a wall-mounted work station.
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APPENDIX C—DECISION LOGIC FOR SELECTING

SHARPS DISPOSAL CONTAINERS

IOSH has developed a decision logic to present appropriate criteria and priorities for selecting a sharps
disposal container (Figure 2). This decision logic can be used to frame the selection process.

Collect
Sharps
Injury Data

Major Types
of Shamps
Generated

Container
Size and
Volume

Setting

Location
Conditions

Training
Issues

Y

Final
Disposal
Technology
or Reuse
Process

Y

Chaoice of
Container

Figure 2. Decision logic for sharps disposal container selection.
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APPENDIX D—QUESTIONNAIRE FOR EVALUATING SHARPS
DISPOSAL CONTAINER PERFORMANCE

he decision logic may be followed by a questionnaire designed to evaluate container performance based

T on each of the four performance criteria (functionality, accessibility, visibility, and accommodation).

The questionnaire should assist product evaluation committees, facility management, and individual

HCWs in proactive sharps disposal container selection and evaluation. Users of this questionnaire should be

aware that the ideal product may not exist and that this evaluation tool was constructed on the basis of common
product designs available at the time.

Product evaluators should inspect and operate sharps disposal container mechanisms in side-by-side compar-
sons. Representative sharps (syringes, IV sets, blades, pipettes, etc.) should be on hand in sufficient numbers to
test the ease of use and the intended function of candidate products. Actual use conditions should be simulated,
if possible. Before inserting test sharps, attempt to reopen sealed containers and attempt to spill or remove
contents from unsealed containers if this is a functional requirement of the location of intended use. Evaluation
facilitators should provide product manufacturer literature and visual instructions; they should also demonstrate
proper operation of each container.

The waste management sysiem represents a considerable investrnent for health care operations. Sharps disposal
containers should be economical to acquire, store, assemble, use, and dispose of. Low unit prices do not always
result in lowest overall costs. Total cost for the employer is best measured as a function of wear life, unit cost,
capacity utilization, labor cost, capital investment, employee training, installation cost, disposal cost, savings in
employee injury costs, employee task confidence, and compliance with standard precautions and 29 CFR
1910.1030 (OSHA’s bloodborne pathogens standard). Moreover, evaluation of cost is an ongoing process that
may be a driving force in deciding when new sharps disposal containers are required or relocation of existing
sharps disposal containers is more appropriate.

At this time, there is no quantitative score that indicates a container is sufficient for a particular purpose.
Although it is not possible to provide precise guidelines for evaluating a particular score from the questionnaire,
the lower the score from the questionnaire, the better the sharps disposal container (the highest score would be
44 points and the lowest score would be 220 points). The application of priority or value to a criterion must be
done on a case-by-case basis. It may be useful to submit the currently used sharps disposal container 10 the
questionnaire scoring system to compare it with the replacement models under consideration.
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QUESTIONNAIRE FOR EVALUATING SHARPS
DISPOSAL CONTAINER PERFORMANCE

he following product selection questionnaire was developed by the Centers for Disease Control and

Prevention’s National Institute for Occupational Safety and Health in conjunction with NIOSH

Educational Resource Centers; The Johns Hopkins University, Baltimore; the University of Texas,
Houston; the University of California, Berkeley; and the Mount Sinai School of Medicine, New York City.

INSTRUCTIONS:

Product evaluators should inspect and operate containers to be evaluated in side-by-side comparisons.
Representative sharps (syringes, IV sets, blades, biopsy needles, pipettes, etc. ) should be used to test candidate
products. Actual use conditions should be simulated, if possible. Prior to inserting test sharps, attempt 1o reopen
sealed comtainers and attempt 1o spill or remove contents from unsealed containers if this is a functional
requirement. Evaluation facilitators should provide product manufacturer literature and visual instructions and
should demonstrate proper operation of each of the containers. Use of this guideline requires knowledge that
the ideal product may not exist and that this evaluation rool was based on common product designs available
at the time.

FUNCTIONALITY

PLEASE CIRCLE YOUR RESPONSE

agree........disagree

Container is stable when placed on horizontal surface and when used as

described in the product labeling for use in trays, holders, orenclosures .. . 1 2 3 4 5
Container provides for puncture, leak, and impact resistance ... ......... 1 2 3 4 5
Container, labels, waming devices, and brackets aredurable . . ... ... ... 1 2 3 4 5
Container is autoclavable, if necessary .. .......................al. 1 2 3 4 5
Container is available in various sizes and capacities . . . ............... | S 4 5
Container is available with auxiliary safety features (e.g., restricted access

to sharps in the container), ifrequired ............................. 1 2 3 4 5
Closure mechanism will not allow needlestick injury ................. 1 2 3 4 5
Closure mechanism providessecure seal ... ... ... ... ... ........... 1 2 3 4 5
Design minimizes needle-tipflipback ............................. 1 2 3 4 5
Design promotes clinical performance (e.g., will not compromise sterile

field or increase injury or infection control hazards) .................. 1 2 3 4 5

o2 SRR P,
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Design resists easy reopening after sealing for final disposal or
amtoClavINg ... ... et

Inlet design defeats waste removal whenopen . ......................

Inlet design prevents spillage of contents (physical or liquid) while sharps
disposal container is in use in the intended upright position ............

Containers designed to be reopenable have removable lids design with
tight closure that facilitates ease of removal with grip safety and comfort . .

Mounting brackets are rugged and designed for ease of service and
decontamination . .............. .. iiiiiiiiii it

ACCESSIBILITY

Container available in various opening sizes and shapes ...............
Containers are supplied in sufficientquantity .......................
Container has an entanglement-free opening/accessway ...............

Container opening/access way and current fill status visible to user prior to
placing sharpsintocontainer .......... ... ... ... . .. ...,

Internal design/molding of container does not impede ease of use ... ... ..
Handles, if present, located above full-filllevel ......................

Handles, if present, facilitate safe vertical transport and are located away
from opening/access way and potentially soiled surfaces . ..............

Fixed locations place container within arm’s reach of point of waste
BeDCTALION . . ..ottt ittt a e aaaeaaaaaaaaaaa

Fixed locations allow for installation of the container below horizontal
VisIOn Bevel . ... e e

If necessary, in high patient or visitor traffic areas, container should
provide for security againsttampering ................c.cciivniiarnn.

agree........disagrée

agree. .......disagree
1 3 4 5
| 3 4 5

1 3 5
I 3 5
1 2 3 5
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VISIBILITY

Color or warning label impliesdanger .......... ... ... ... .. .. ...

A warning indicator (i.e., color or waming label) is readily visible to the
user prior o user placing sharpsintocontainer ....._................

Overfill level provided and current fill status is readily visible to the user
prior to use placing sharps intocontainer . ............. ... . il

Sharps disposal container complies with OSHA requirements . ... .......

Disposal opening/access way is visible prior to user placing sharps into
COMEAIDIT . . . .ottt tiei st raceaaerneeasananracanaaaanen

Security, mounting, aesthetic, and safety features do not distort visibility

of the opening/access way or fill stats indicator . ... _................
ACCOMMODATION
No sharp edges in constructionormaterials . ........................
Safety features do not impede freeaccess .. _.......................
Promotes patient and user satisfaction (i.e., aesthetic to extent possible) . . .
Issimplewooperate . . _........................ et
Any emissions from final disposal comply with pollution regulations . . . ..
Easy toassemble, ifrequired ........ ... ... ... . .. L il

Components of containers that require assembly are easy to store prior
to use

......................................................

Use allowsone-handed disposal ... ..... ... ... ... ... ...........

Product available in special designs for environments with specific needs
(e.g., laboratories, emergency rooms, emergency medical services,
pediatrics, comrectional facilities) . ........ .. ... ... .. Ll

Mounting system durable, secure, safe, cleanable, and, where appropriate,
lockable . ... ...
Mounting systems allow heightadjustments ............... ........
Design promotes taskconfidence ......... ... ... .. ... .. .. ...

Cost effectiveness

.............................................

" SELECTING, EVALUATING, AND USING SHARPS DISPOSAL CON

agree........disagree
1 2 3 4 5
1 2 3 4 5
1 3 5
1 2 3 5
1 2 3 4 5
I 2 3 4 5
AZTee. .. .cuens disagree
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 3 5
1 3 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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OTHER COMMENTS

What design or performance requirements are missing from the product you evaluated that are really needed to
safely or more comfortably conduct your job or sharps-related task?

Additional Evaluator Concerns and Comments:
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APPENDIX F—OSHA HAZARD INFORMATION BULLETIN:
SHARPS DISPOSAL CONTAINERS WITH
NEEDLE REMOVAL FEATURES

MEMORANDUM FOR: LEO CAREY
Director
Office of Field Programs

FROM: PATRICIA K. CLARK
Director
Directorate of Technical Support

SUBJECT: Hazard Information Bulletin —Sharps Disposal Containers with
Needle Removal Features

The purpose of this bulletin is to alert field personnel to the possible safety and health risks that may arise with
the use of some sharps disposal containers that incorporate an “unwinder” mechanism to accomplish needle
removal. Unwinders are used to separate needles from syringes or phlebotomy needles from blood collection
(e.g., Vacutainer®) apparatus.

In general, sharps containers used for discarding contaminated needles must be closable, puncture-resistant,
leakproof on the sides and bottom, and appropriately labeled or color coded (1910.1030 (dX4XAX1)).
Additionally, the Occupational Exposure 10 Bloodbome Pathogens Standard (1910.1030) prohibits needle
removal unless the employer can demonstrate that no alternative is feasible or that such action is required by a
specific medical procedure. Needle removal must be accomplished through the use of a mechanical device or
a properly performed one-handed technique (1910.1030 (dX(2)(viiXD)). Sharps containers which have well
designed unwinders may be used.

However, it has recently come to our attention that some sharps containers do not have well designed unwinders
and, therefore, do not meet the intent of the engineering and work practice controls provision of the standard.
The design of some of these needle unwinders can cause needlestick injuries when the container becomes
overfilled, or when the unwinder fails to properly secure the needle during the removal process.

As stated in OSHA Instruction CPL 2-2.44C, “Enforcement Procedures for the Occupational Exposure to
Bloodborne Pathogens Standard,” needle removal devices should not create additional hazards. The design of
the sharps container and the location of the unwinder must allow the needle removal to be accomplished in a
safe one-handed manner. In addition to the above mentioned safety characteristics, evaluation of such sharps
containers should also consider the following safety features:

1. The sharps container should be designed so that it is easily and safely determined when the container needs
to be emptied; this avoids overfilling and reduces the risk of injury.

2. The sharps container with an unwinder should be stabilized (secured to a wall, table, or tray) to prevent
slipping during use.

*

The Direcwrate of Technical Support issues Hazard Information Bulletins (HIB) in accordance with OSHA Insiruction CPL 2.65 w provide relevant
MWWGMMMMMWJMMMMMMM
HIBs are initiated on the basis of information provided by the field saff, studies, reports and concers expressed by safety and heakh professiomals,
employers, and the public. Information is compiled on the basis of 2 thorough evalnation of available facts and lieranwe and in coordination with
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3. The design of the unwinder must allow the employee to use the unwinder with a one-handed technique; that
is, the employee must not be required to secure the needle with one hand while it is being unwound by the
other hand.

4. The unwinder should be designed so that the needles do not slip or slide within the unwinder during the
needle removal process; the unwinder should provide a secure capture that prevents movement of the needle
while it is removed.

OSHA recommends that procedures requiring needle removal be carefully evaluated to determine the feasibility
of equipment redesign or changes in work practices.

Please distribute this bulletin to all Area Offices, State Plan States, Consultation Projects, and appropriate local
labor and industry associations.
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