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Background: To gauge the impact of regulatory-driven improvements in sharps disposal practices in the
United States over the last 2 decades, we analyzed percutaneous injury (PI) data from a national
surveillance network from 2 periods, 1993-1994 and 2006-2007, to see whether changes in disposal-
related injury patterns could be detected.

Methods: Data were derived from the EPINet Sharps Injury Surveillance Research Group, established in
1993 and coordinated by the International Healthcare Worker Safety Center at the University of Virginia.
For the period 1993-1994, 69 hospitals contributed data; the combined average daily census for the 2
years was 24,495, and the total number of PIs reported was 7,854. For the period 2006-2007, 33 hospitals
contributed data; the combined average daily census was 6,800, and the total number of PIs reported was
1901.

Results: In 1992-1993, 36.8% of PIs reported were related to disposal of sharp devices. In 2006-2007, this
proportion was 19.3%, a 53% decline.

Conclusions: This comparison provides evidence that implementation of point-of-use, puncture-resis-
tant sharps disposal containers, combined with large-scale use of safety-engineered sharp devices, has
resulted in a marked decline in sharps disposal—related injury rates in the United States. The protocol for

removing and replacing full sharps disposal containers remains a critical part of disposal safety.
Copyright © 2012 by the Association for Professionals in Infection Control and Epidemiology, Inc.

Published by Elsevier Inc. All rights reserved.

For as long as the risk of needlesticks and percutaneous injuries
(PIs) among health care workers (HCWs) has been of major
concern, the safe disposal of used needles and sharp devices has
been recognized as an important factor in minimizing the risk of
occupational injury. Effective management of sharps disposal
and the sharps waste stream affects not only clinical HCWs
and others who work in hospitals, such as housekeeping and
maintenance staff, but also waste handlers and laundry personnel
who work outside hospitals. In the United States, recommendations
for the safe disposal of contaminated sharp devices were among the
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earliest needlestick prevention measures promoted by the Centers
for Disease Control and Prevention (CDC) (Table 1). These recom-
mendations were first laid out in 1983 and then consolidated in
1987 and 1988 as part of Universal Precautions to prevent trans-
mission of HIV, hepatitis B, and other bloodborne pathogens.!- The
CDC has specified that sharp medical devices should be discarded
in puncture-resistant disposal containers placed near the point of
use. These guidelines became an enforceable national workplace
standard in December 1991, when the Occupational Safety and
Health Administration (OSHA) enacted a bloodborne pathogens
standard (BPS), which established minimum design and perfor-
mance elements for sharps disposal containers (SDCs), including
the requirement that they 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.”* In 1993, the
Food and Drug Administration issued guidance for premarket
notification [510(k)] submissions for sharps containers.> In 1998,
the National Institute for Occupational Safety and Health issued
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Table 1
US federal government policies and guidelines relevant to SDCs, 1987-2000

1987 CDC issues Recommendations for Prevention of Human Immunodeficiency Virus Transmission in Health Care Settings®:
“After [sharp items] are used...[they] should be placed in puncture-resistant containers for disposal; the puncture-resistant containers should be located as

close as practical to the use area.”

1988 CDC issues Universal Precautions for Prevention of Transmission of Human Immunodeficiency Virus, Hepatitis B Virus, and other Bloodborne Pathogens in

Health Care Settings:

“After [sharp items] are used...[they] should be placed in puncture-resistant containers for disposal; the puncture-resistant containers should be located as

close as practical to the use area.”
1991 OSHA issues BPS*:

Includes instructions on safe disposal of contaminated sharps to minimize risk of bloodborne disease transmission:

¢ “Immediately or as soon as possible after use, contaminated reusable sharps shall be placed in appropriate containers.... These containers shall be (a)
puncture resistant; (b) labeled or color-coded; (c) leakproof on the sides and bottom.” [1910.1030(d)(2)(viii)]

¢ “During use, containers for contaminated sharps shall be: (i) 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 (eg, laundries);...(iii) Replaced routinely and not be allowed to be overfill.”

[1910.1030(d)(4)(iii)(A)(2)]

1993 Food and Drug Administration issues Guidance on the Content and Format of Premarket Notification [510(k)] Submission for Sharps Containers>:
Reiterates sharps disposal container design criteria from the 1991 OSHA BPS.

1998 NIOSH issues Selecting, Evaluating and Using Sharps Disposal Containers®:

Includes criteria for function, accessibility, visibility and accommodation of sharps containers.

2000 US Congress passes Needlestick Safety and Prevention Act (HR 5178):

The law “sets forth in greater detail [the] requirement that employers identify, evaluate, and make use of effective safer medical devices.” The dramatic
increase in use of safety-engineered sharp medical devices in the United States that follows the law’s passage helps reduce sharps injury risk associated with

disposal.

a guidance document titled “Selecting, Evaluating and Using Sharps
Disposal Containers” that included detailed criteria for function,
accessibility, visibility, and accommodation.®

In the United States, it is now standard to find SDCs located in
each patient room in clinical units, rather than at central locations
such as nurses’ stations. Flimsy disposal containers have been
removed from the market, and over the last 2 decades manufac-
turers have improved the overall design of SDCs with such features
as increased puncture resistance, 1-way openings, and mechanisms
to prevent overfilling. In addition to these improvements, safety-
engineered sharp medical devices, which were mandated by the
Needlestick Safety and Prevention Act in 2000,” have significantly
reduced sharps injury rates.® However, it is well documented that
safety features on sharp devices are not activated uniformly,®'! and
thus the secure containment of contaminated medical sharps in
appropriately designed SDCs remains an important part of sharps
safety policy, even where laws mandate safety-engineered sharps.

METHODS

To gauge the impact of regulatory-driven improvements in
sharps disposal in the United States over the last 2 decades, nee-
dlestick and sharps injury data from a national network from 2 time
periods, 1993-1994 and 2006-2007, were compared to see what
changes in disposal-related injury patterns could be detected. Data
were provided by the EPINet Needlestick Injury and Blood and Body
Fluid Exposure Surveillance Research Group coordinated by the
International Healthcare Worker Safety Center at the University of
Virginia Health System. EPINet is a standardized sharps injury
surveillance tool (including forms and software for entering and
analyzing exposure data) developed by the Center in 1992 and
adopted by many hospitals in the United States, as well as by health
care facilities in some 80 countries worldwide.!? The center has
collected data since 1993 from a subset of US hospitals that partic-
ipate voluntarily in an EPINet research network. Most of the hospi-
tals are part of a South Carolina statewide network coordinated by
Palmetto Hospital Trust Services; others are located in the Pacific
Northwest, Florida, Indiana, Nebraska, Ohio, Pennsylvania, and Vir-
ginia. (A complete list of hospitals is available at http://fwww
.healthsystem.virginia.edu/internet/epinet/EPINetHospitalList.cfm.)
The EPINet sharps injury research database contains more than
34,000 incident reports. Although the EPINet network has been

ongoing since 1993, some hospitals have dropped out of the network,
and others have joined since it was established.

For the 1993-1994 period, 69 hospitals (19 teaching and 50
nonteaching) contributed data on Pls that were reported to their
employee or occupational health department. The hospitals had
a combined average daily census of 24,495 for the period, and
reported a total of 7,854 PIs. For the 2006-2007 period, 33 hospitals
(9 teaching and 24 nonteaching) contributed data; the combined
average daily census was 6,800, and a total of 1,901 PIs were
reported.

RESULTS

Injuries occurring in patient rooms and outside patient rooms
(eg, in hallways) most likely reflect the adequacy of point-of-use
disposal systems. Figure 1 compares the locations of injuries in
1993-1994 and 2006-2007, calculating the rate of injury per 100
occupied beds for each location. For 1993-1994, the PI rate was
11.05 per 100 occupied beds for patient rooms and 0.75 for outside
patient rooms. For 2006-2007, these respective rates were 6.67 and
0.23, representing declines of 40% for patient rooms and 69% for
outside patient rooms. The data for patient rooms show a clear drop
in disposal-related injuries at the point of use. This is likely due to
the combined effects of improved design and placement of SDCs
and widespread implementation of safety-engineered devices.

The rate of injury for utility/service areas, where injuries are
most likely to be caused by improper disposal, were 0.74 and 0.20
for the 2 periods—a decline of 73%.

Figure 2 compares the points during the use/disposal cycle at
which PIs occurred in the 2 study periods. Note the dramatic
reversal in the proportion of injuries occurring during device use
versus those occurring after use/during disposal/after disposal in
the 2006-2007 data. Again, this likely reflects the widespread
implementation of safety-engineered devices after 2000, which
have the potential (assuming activation of the protective mecha-
nism) to prevent injuries occurring after use of the device,
including during the disposal process, but are less relevant to
injuries occurring during use. As a result, injuries occurring during
use now constitute the largest proportion of injuries. The greatest
proportional declines were seen in categories related to disposal,
including (1) other after use and before disposal (eg, in transit to
trash, cleaning, sorting); (2) device left on or near an SDC; (3) while
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1993-94: 77 hospitals®, total percutaneous injuries (Pls) = 7,552, average daily census = 24.495
2006-07: 33 hospitals*®, total Pls = 1,918; average daily census = 6,800

Fig 2. When PIs occurred: Comparison of US EPINet data, 1993-1994 and 2006-2007.

placing a device into an SDC; (4) after disposal, stuck by a device
protruding from the SDC opening (usually attributable to overfilling
of the SDC, highlighting the importance of effective hospital poli-
cies on regular and frequent waste removal); (5) device piercing the
side of the SDC; and (6) device protruding from a trash bag or other
inappropriate waste container, as often occurs when a needle
pierces a plastic bag while trash is being removed from patient
rooms or other clinical areas. The injuries in categories 2 and 6 are

caused by inappropriate disposal practices on the part of the
original user of the sharp device.

Injuries occurring after use but before disposal represent
disposal failures. Lack of an SDC at the point of use can increase the
likelihood of contaminated needles and sharps being left on beds,
tables, or floors, or of injuries occurring as used devices are carried
to an SDC or during room cleaning. It should be noted that the
current version of EPINet has an added category, “device left on
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Fig 3. When disposal-related sharps injuries occurred: Comparison of US EPINet data, 1993-1994 and 2006-2007.

floor, table, bed or other inappropriate place,” which did not exist in
the 1993-1994 version; incidents in this category in the 2006-2007
data were folded into the “after use/before disposal” category.

In 1992-1993, a total of 36.8% of PIs fell into these disposal-
related categories, with the largest proportion (23.1%) in the
“after use/before disposal” category. In contrast, in 2006-2007,
19.3% of PIs were related to disposal, with 11.6% of injuries in the
“after use/before disposal” category.

Figure 3 shows injury rates per 100 occupied beds for each of the
disposal-related categories. Comparing combined PI rates for all
disposal-related categories for the 2 periods revealed a 53% decline
between 1993-1994 and 2006-2007. Declines in injury rates were
seen in every disposal-related category, with the greatest decreases
in the “device left on or near SCD” and “device pierced side of SDC”
categories (80% decline each) and the lowest in the categories
“while putting device in SDC” (25% decline) and “after use/before
disposal” (55% decline).

Injuries from devices piercing the side of SDCs were the least
frequent disposal-related injuries in the 1993-1994 data and were
even rarer in 2006-2007, with an injury rate of 0.04 per 100
occupied beds (n = 3). The American Society for Testing and
Materials industry standard for SDC puncture resistance, issued in
2001," has produced uniformity in this important design criterion
for all commercial SDCs units sold in the United States. These data
provide evidence in support of the current standard.

Recapping injuries were not included among disposal-related
injuries in this analysis, but nevertheless are indirectly related to
disposal and bear some discussion. HCWs are more likely to recap
a contaminated sharp device if the disposal site is located at
a distance from the immediate point of use. Comparison of injury
rates for recapping show that the rate decreased from 1.2 to 0.9 per
100 occupied beds between 1993-1994 and 2006-2007—a 25%
decline. In the United States, recommendations against recapping
were among the earliest precautions issued for the prevention of
occupational exposures to bloodborne pathogens; the CDC
discouraged recapping in recommendations published in 1983' and
1987,% and OSHA specifically prohibited it in its 1991 BPS.* Perhaps

more significantly, the OSHA BPS also mandated placement of
sharps disposal containers at the point of use. A 1988 study of
sharps injuries in one hospital found that 33% of the injuries were
due to recapping; ' in contrast, in EPINet data from 1993-1994, 3.8%
of injuries were due to recapping. It is likely, then, that the major
shift in institutional policy and practices regarding recapping
occurred between 1986 and 1992, and was closely tied to the
movement to place SDCs in patient rooms during that period; this
trend also was likely accelerated by the 1991 OSHA BPS.

Another way to gauge the impact of improvement in sharps
disposal systems is by comparing the rates of injuries sustained by
housekeepers during the 2 time periods, given that injuries to this
occupational group are related almost exclusively to flaws or fail-
ures in device disposal. PI rates for housekeepers for the 2 time
periods were 1.37 and 0.54 per 100 occupied beds, respectively—a
61% decline.

Pls sustained by housekeepers—a category that includes laundry
workers in these data—bear special mention. These injuries create
a disproportionate burden on the workers and their institutions; in
most cases the source patient cannot be identified, so pathogen
transmission must be considered a possibility in many cases where
there is no actual risk. The psychological consequences and the
lifestyle changes recommended until infection can be ruled out can
have major impacts on the lives of affected individuals.!® Further-
more, injuries to these service workers may be seriously under-
represented. In the United States, housekeeping and laundry
services are often contracted out by hospitals to external agencies, '®
and injuries to these contract workers might not be reflected in
hospital sharps injury data. Continued efforts—including training
programs and monitoring of sharps disposal policies and practices
within health care facilities, as well as further improvements in the
safety engineering of disposal containers and medical devices—are
needed to better protect those who are at the receiving end of the
medical device waste stream.

An analysis of disposal-related injuries by occupational group
conducted in 1995, using EPINet data from 1993-1994, indicated
that disposal-related injuries in nurses occurred primarily after use
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and before disposal and during the act of disposal, whereas injuries
to housekeepers usually occurred after disposal.'” This suggests
that the work practices of one group affect the injury risk in other
groups; for example, failure of housekeepers to promptly remove
full SDCs increases the risk to other personnel, including nurses, of
injury from devices protruding from SDC openings. Conversely,
disposal of sharp devices in patient wastebaskets by nurses or other
clinical personnel increases housekeepers’ risk of injury from
needles piercing plastic trash bags.

CONCLUSION

Our data support the notion that the widespread implementa-
tion of point-of-use, puncture-resistant SDCs, in combination with
a significant increase in the use of safety-engineered sharp devices
(which protect both users and waste handlers), have resulted in
a large-scale decline in injury rates associated with sharps disposal
in the United States. The combination of actively enforced regula-
tions (OSHA BPS%), guidance documents and industry standards
specifying SDC criteria (1998 NIOSH recommendations;® 2001
American Society for Testing and Materials standard'?), and clinical
practice recommendations (1987 CDC Universal Precautions®?)
have helped cut disposal-related injury rates by 53% since 1993.

The protocol for removing and replacing full SDCs remains
a critical part of SDC safety. Sharp devices can protrude from the
openings of most containers, and even SDCs that automatically shut
when full can pose a hazard if an alternative SDC is not available for
an HCW with a contaminated sharp. The monitoring, removal, and
replacement of containers is an administrative responsibility that
must be clearly delineated and enforced within each institution.
Even given continued improvements in SDCs and sharp medical
devices design, a strong institutional policy will remain a core
component of sharps disposal safety.

We thank the hospitals that have participated in and contrib-
uted data to the US EPINet Sharps Injury Surveillance Research
Group, coordinated by the International Healthcare Worker Safety
Center at the University of Virginia, over the last 2 decades. A list of
participating hospitals for the 1993-1994 and 2006-2007 periods
is available at http://www.healthsystem.virginia.edu/internet/
epinet/EPINetHospitalList.cfm.
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