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OBJECTIVE. To determine the impact of a multifocused interventional program on
sharps injury rates. DESIGN: Sharps injury data were collected prospectively over a 9C0year
period (1990001998). Pred and postinterventional rates were compared after the
implementation of sharps injury prevention interventions, which consisted of administrative,
work[practice, and engineering controls (ie, the introduction of an antiClneedlestick

intravenous catheter and a new sharps disposal system).

SETTING. Sharps injury data were collected from healthcare workers employed by a

midOsized, acuteClcare community hospital.

RESULTS. Preinterventional annual sharps injury incidence rates decreased significantly
from 82 sharps injuries/1,000 worked fullCJtime-equivalent employees (WFTE) to 24 sharps
injuries/1,000 WFTE employees postintervention (P<.0001), representing a 70% decline in
incidence rate overall. Over the course of the study, the incidence rate for sharps injuries
related to intravenous lines declined by 93%, hollow[dbore needlesticks decreased by 75%,

and non-hollowdbore injuries decreased by 25%.

CONCLUSION. The implementation of a multifocused interventional program led to a
significant and sustained decrease in the overall rate of sharps injuries in hospitalCdbased

healthcare workers.
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Judith Luca, RN; Lois Lamerato, PhD; Jack Cox, MD; Janine Jagger, MPH, PhD
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ABSTRACT



The Occupational Safety and Health Administration (OSHA) revised the Bloodborne Pathogen
Standard and, on July 17, 2001, began enforcing the use of appropriate and effective sharps
devices with engineered sharpsOlinjury protection. OSHA requires employers to maintain a
sharpsOinjury log that records, among other items, the type and brand of contaminated
sharps device involved in each injury. Federal OSHA does not require needlestick injury rates
to be calculated by brand or type of device. A sufficient sample size to show a valid
comparison of safety devices, based on injury rates, is rarely feasible in a single facility
outside of a formal research trial. Thus, calculations of injury rates should not be used by
employers for product evaluations to compare the effectiveness of safety devices. This article
provides examples of sampleldsize requirements for statistically valid comparisons, ranging
from 100,000 to 4.5 million of each device, depending on study design, and expected

reductions in needlestick injury rates.
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Workers' Compensation Claims for Needlestick Injuries Among Healthcare
Workers in Washington State, 1996-2000

Syed M. Shah, MD; David Bonauto, MD; Barbara Silverstein, PhD; Michael
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OBJECTIVES. To characterize accepted workers’ compensation claims for needlestick
injuries filed by healthcare workers (HCWSs) in nonOhospital compared with hospital settings in

Washington State.

DESIGN. Descriptive study of all accepted workers’ compensation claims filed between

1996 and 2000 for needlestick injuries.



PARTICIPANTS. All Washington State HCWs eligible to file a state fund workers’
compensation claim and those who filed a workers’ compensation claim for a needlestick

injury.

RESULTS. There were 3,303 accepted state fund HCW needlestick injury claims. The
incidence of needlestick injury claims per 10,000 fullCJ0time-equivalent HCWs in hospitals
was 158.6; in dental offices, 104.7; in physicians’ offices, 87.0; and in skilled nursing facilities,
80.8. The most common mechanisms of needlestick injury by work location were as follows:
for hospitals, suturing and other surgical procedures (16.7%), administering an injection
(12.7%), and drawing blood (10%); for dentists’ offices, recapping (21.3%) and cleaning
trays and instruments (18.2%); for physicians’ offices, disposal (22.2%) and administering an
injection (10.2%); and for skilled nursing facilities, disposal (23.7%) and administering an
injection (14.9%). Nurses accounted for the largest (29%) proportion of HCWs involved,
followed by dental assistants (17%) and laboratory technicians and phlebotomists (12%) in
non[Jhospital settings. Rates of needlestick injury claims increased for nonJhospital settings
by 7.5% annually (95% confidence interval [Clgs], 4.89% to 10.22%; P < .0001). Rates
decreased for hospital settings by 5.8% annually, but the decline was not statistically
significant (Clgs, [(012.50% to 1.34%; P < .1088). HCWs were exposed to hepatitis B, hepatitis

C, and human immunodeficiency viruses in nhonJhospital settings.

CONCLUSION. There was a difference in the incidence rate and mechanisms of
needlestick injuries on review of workers’ compensation claim records for HCWs in

nonhospital and hospital settings.
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OBJECTIVE. To document the costs and the benefits (both in terms of costs averted and
of injuries averted) of education sessions and replacement of phlebotomy devices to ensure

that needle recapping did not take place.



DESIGN. The percentage of recapped needles and the rate of needlestick injuries were
evaluated in 1990 and 1997, from a survey of transparent rigid containers in the wards and at
the bedside and from a prospective register of all injuries in the workplace. Costs were
computed from the viewpoint of the hospital. Positive costs were those of education and
purchase of safer phlebotomy devices; negative costs were the prophylactic treatments and

followup averted by the reduction in injuries.
SETTING. A 1,0500bed tertiaryCcare university hospital in the Paris region.

RESULTS. Between the two periods, the proportion of needles seen in the containers
that had been recapped was reduced from 10% to 2%. In 1990, 127 needlestick
(12.7/100,000 needles) and 52 recapping injuries were reported versus 62 (6.4/100,000
needles) and 22 in 1996 and 1997. When the rates were related to the actual number of
patients, the reduction was 76 injuries per year. The total cost of information and preventive

measures was $325,927 per year. The cost[effectiveness was $4,000 per injury prevented.

CONCLUSION. Although preventive measures taken to ensure reduction of needlestick
injuries appear to have been effective (75% reduction in recapping and 50% reduction in

injuries), the cost of the safety program was high.
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Objective. To study the effectiveness of safety devices intended to prevent

percutaneous injuries.

Design. Quasilexperimental trial with beforeCdandafter intervention evaluation.



Setting. A 35000bed general hospital that has had an ongoing educational program for

the prevention of percutaneous injuries since January 2002.

Methods. In October 2005, we implemented a program for the use of engineered
devices to prevent percutaneous injury in the emergency department and half of the hospital
wards during the following procedures: intravascular catheterization, vacuum phlebotomy,
bloodgas sampling, fingerOstick blood sampling, and intramuscular and subcutaneous
injections. The nurses in the wards that participated in the intervention received a 300hour
course on occupationally acquired bloodborne infections, and they had a 20hour “handsCon”
training session with the devices. We studied the percutaneous injury rate and the direct cost
during the preintervention period (October 2004 through March 2005) and the intervention
period (October 2005 through March 2006).

Results. We observed a 93% reduction in the relative risk of percutaneous injuries in
areas where safety devices were used (14 vs 1 percutaneous injury). Specifically, rates
decreased from 18.3 injuries (95% confidence interval [CI], 5.90043.2 injuries) to O injuries
per 100,000 patients in the emergency department (" = 1Kz ) and from 44.0 injuries (95%
CI, 20.1083.6 injuries) to 5.2 injuries (95% CI, 0.1028.8 injuries) per 100,000 patientCdays
in hospital wards (f* = .(lIT ). In the control wards of the hospital (ie, those where the
intervention was not implemented), rates remained stable. The direct cost increase was
€0.558 (US$0.753) per patient in the emergency department and €0.636 (US$0.858) per
patientCdday in the hospital wards.

Conclusion. Proper use of engineered devices to prevent percutaneous injury is a
highly effective measure to prevent these injuries among healthcare workers. However,

education and training are the keys to achieving the greatest preventative effect.
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OBJECTIVE. To assess the effect of implementing safetyengineered devices on
percutaneous injury epidemiology, specifically on percutaneous injuries associated with a

higher risk of bloodOborne pathogen exposure.

DESIGN. Before[Jandafter intervention trial comparing 3C0year preintervention
(1998-2000) and 1year postintervention (2001-2002) periods. Percutaneous injury data

have been entered prospectively into CDC NaSH software since 1998.
SETTING. A 4270bed, tertiaryOcare hospital in Manhattan.

PARTICIPANTS. All employees who reported percutaneous injuries during the study

period.

INTERVENTION. A “safer[dneedle system,” composed of a variety of
safety[Jengineered devices to allow for needlesafe IV delivery, blood collection, IV insertion,

and intramuscular and subcutaneous injection, was implemented in February 2001.

RESULTS. The mean annual incidence of percutaneous injuries decreased from 34.08
per 1,000 fullOtime-equivalent employees preintervention to 14.25 postintervention (P <
.001). Reductions in the average monthly number of percutaneous injuries resulting from both
lowOrisk (P < .01) and highOrisk (P was not significant) activities were observed. Nurses
experienced the greatest decrease (74.5%, P < .001), followed by ancillary staff (61.5%, P =
.03). Significant rate reductions were observed for the following activities: manipulating
patients or sharps (83.5%, P < .001), collisions or contact with sharps (73.0%, P = .01),
disposalllrelated injuries (21.41%, P = .001), and catheter insertions (88.2%, P < .001).

Injury rates involving hollowbore needles also decreased (70.6%, P < .001).

CONCLUSIONS. The implementation of safetyengineered devices reduced percutaneous
injury rates across occupations, activities, times of injury, and devices. Moreover, intervention

impact was observed when stratified by risk for bloodClborne pathogen transmission.
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Objective. To compare sharpCldevice injury rates among hospital staff nurses in 4

Western countries.
Design. Cross[dsectional survey.

Setting. Acutellcare hospital nurses in the United States (Pennsylvania), Canada
(Alberta, British Columbia, and Ontario), the United Kingdom (England and Scotland), and

Germany.
Participants. A total of 34,318 acutellcare hospital staff nurses in 1998[11999.

Results. Survey[lbased rates of retrospectivelyClreported needlestick injuries in the
previous year for medicallsurgical unit nurses ranged from 146 injuries per 1,000 fulldJtime
equivalent positions (FTEs) in the US sample to 488 injuries per 1,000 FTEs in Germany. In
the United States and Canada, very high rates of sharpCdevice injury among nurses working
in the operating room and/or perioperative care were observed (255 and 569 injuries per
1,000 FTEs per year, respectively). Reported use of safety[Jengineered sharp devices was
considerably lower in Germany and Canada than it was in the United States. Some variation in
injury rates was seen across nursing specialties among North American nurses, mostly in line

with the frequency of risky procedures in the nurses’ work.

Conclusions. Studies conducted in the United States over the past 15 years suggest
that the rates of sharpCldevice injuries to frontOline nurses have fallen over the past decade,
probably at least in part because of increased awareness and adoption of safer technologies,
suggesting that regulatory strategies have improved nurse safety. The much higher injury rate
in Germany may be due to slow adoption of safety devices. Wider diffusion of safer
technologies, as well as introduction and stronger enforcement of occupational safety and
health regulations, are likely to decrease sharpldevice injury rates in various countries even

further.
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OBJECTIVE. To compare the percutaneous injury rate associated with a standard

versus a safety resheathable winged steel (butterfly) needle.

DESIGN. Before-after trial of winged steel needle injuries during a 3300month period
(1900month baseline, 30month training, and 1100month study intervention), followed by a

310month poststudy period.

SETTING. A 1,190[0bed acute care referral hospital with inpatient and outpatient

services in New York City.

PARTICIPANTS. All healthcare workers performing intravascularClaccess procedures

with winged steel needles.
INTERVENTION. Safety resheathable winged steel needle.

RESULTS. The injury rate associated with winged steel needles declined from 13.41 to
6.41 per 100,000 (relative risk [RR], 0.48; 95% confidence interval [CI95], 0.31 to 0.73)
following implementation of the safety device. Injuries occurring during or after disposal were
reduced most substantially (RR, 0.15; CI95, 0.06 to 0.43). Safety winged steel needle injuries
occurred most often before activation of the safety mechanism was appropriate (39%); 32%
were due to the user choosing not to activate the device, 21% occurred during activation, and
4% were due to improper activation. Preference for the safety winged steel needle over the
standard device was 63%. The safety feature was activated in 83% of the samples examined
during audits of disposal containers. Following completion of the study, the safety winged steel
needle injury rate (7.29 per 100,000) did not differ significantly from the winged steel needle

injury rate during the study period.



CONCLUSION. Implementation of a safety resheathable winged steel needle
substantially reduced injuries among healthcare workers performing vascularClaccess
procedures. The residual risk of injury associated with this device can be reduced further with

increased compliance with proper activation procedures.
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Lessons Regarding Percutaneous Injuries Among Healthcare Providers
Bradley N. Doebbeling, MD, MSc

Infection Control and Hospital Epidemiology. Volume 24, Issue 2, Page 82-85,
Feb 2003

EXCERPT

This issue of Infection Control and Hospital Epidemiology contains four important articles on
the epidemiology and prevention of sharps or percutaneous injuries among healthcare
workers. These articles as a group convincingly demonstrate the importance of a
multidimensional occupational safety program within hospitals, including surveillance and data
analysis, administrative and engineering control measures, consistent use of protective

equipment, and safer personal work practices.
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Objective. To evaluate the effect of introducing an engineered device for preventing
injuries from sharp instruments (engineered sharps injury prevention device [ESIPD]) on the

percutaneous injury rate in healthcare workers (HCWs).

Methods. We undertook a controlled, interventional, beforeJafter study during a
period of 3 years (from January 1998 through December 2000) at a major medical center. The
study population was HCWs with potential exposure to bloodborne pathogens. HCWs who
sustain a needlestick injury are required by hospital policy to report the exposure. A
confidential log of these injuries is maintained that includes information on the date and time

of the incident, the type and brand of sharp device involved, and whether an ESIPD was used.

Intervention. Introduction of an intravenous (IV) catheter stylet with a
safety[dengineered feature (a retractable protection shield), which was placed in clinics and
hospital wards in lieu of other IV catheter devices that did not have safety features. No
protective devices were present on suture needles during any of the periods. The incidence of
percutaneous needlestick injury by IV catheter and suture needles was evaluated for 18

months before and 18 months after the intervention.

Results. After the intervention, the incidence of percutaneous injuries resulting from IV
catheters decreased significantly ({* = .l ), whereas the incidence of injuries resulting from

suture needle injuries increased significantly (7 < . ),

Conclusion. ESIPDs lead to a reduction in percutaneous injuries in HCWs, helping to

decrease HCWs' risk of exposure to bloodborne pathogens.
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Nearly 6 years have passed since the Needlestick Safety and Prevention Act of 2000 was
signed into law. We reviewed studies published since 1995 that evaluated the effect of
safetydengineered device implementation on rates of percutaneous injury (PI) among health
care workers. Criteria for inclusion of studies in the review were as follows: the intervention
used to reduce PIs was a needleless system or a device with engineered sharpsOinjury
protection, the outcome measurements included a PI rate, the intervention was evaluated in a
defined population with clear comparison groups in clinical settings, and outcomes and
denominators used for rate calculations were objectively measured using consistent
methodology. All 17 studies reported substantial decreases in device-associated or overall PI
rates after device implementation (range of reduction, 22%-100%). The majority of studies
(& = 12 ) were uncontrolled before & after trials with limited ability to control for confounding
variables. In addition, implementation of safety[Jengineered devices was often accompanied
by other interventions, and direct measurement of outcomes was not performed.

Nevertheless, safetydengineered devices are an important component in PI prevention.
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Analysis of Sharp-Edged Medical Object Injuries at a Medical Center in
Taiwan e

FullDer Wang, MD; Yin[1Yin Chen, RN; Cheng(1Yi Liu, MD

Infection Control and Hospital Epidemiology. Volume 21, Issue 10, Page 656—
658, Oct 2000

ABSTRACT

A total of 733 incidents by sharp-edged objects occurred among healthcare workers between
1995 and 1998. Injuries occurred most frequently among interns. The workplace location with
the highest incidence of injury was the patient ward, and the object that most frequently
inflicted injury was a needle. The most frequent work practice was recapping of syringes. One

healthcare worker demonstrated seroconversion for hepatitis C.
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OBJECTIVE. To examine whether implementation of safetydengineered devices in 2001

had an effect on rates of percutaneous injury (PI) reported by HCWs.

DESIGN. Before[Jandafter intervention trial comparing 30year preintervention
(1998-2001) and 2year postintervention (2001-2002) periods. PI data from anonymous,

selfCJadministered surveys were prospectively entered into CDC NaSH software.
SETTING. A 4270bed, tertiaryOcare hospital in Manhattan.

PARTICIPANTS. HCWs who attended state[Imandated training sessions and completed

the survey (1,132 preintervention; 821 postintervention).

INTERVENTION. Implementation of a “saferCIneedle system” composed of various
safety[Jlengineered devices for needlesafe IV delivery-insertion, blood collection, and

intramuscular —subcutaneous injection.

RESULTS. Preintervention, the overall annual rate of PIs selfCdreported on the survey
was 36.5 per 100 respondents, compared with 13.9 per 100 respondents postintervention (P
< .01). The annual rate of formally reported PIs decreased from 8.3 to 3.1 per 100
respondents (P < .01). Report rates varied by occupational group (P < .02). The overall rate
did not change between study periods (22.7% to 22.3%), although reporting improved among
nurses (23.6% to 44.4%, P = .03) and worsened among building services staff (90.5% to
50%, P = .03). HCWs with greater numbers of PIs selfdreported on the survey were less
likely to formally report injuries (P < .01). The two most common reasons for nonreport (ie,
thought injury was low risk or believed patient was low risk for blood[0borne disease) did not

vary from preintervention to postintervention.

CONCLUSIONS. Safety[dengineered device implementation decreased rates of PIs
formally reported and selfCdreported on the survey. However, this intervention, with
concomitant intensive education, had varying effects on reporting behavior by occupation and

a minimal effect on overall reporting rates.
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Objectives. To evaluate safety[dengineered devices (SEDs) with respect to their
effectiveness in preventing needlestick injuries (NSIs) in healthcare settings and their

importance among other preventive measures.

Design. Multicenter prospective survey with a 10year followOup period during which
all incident NSIs and their circumstances were reported. Data were prospectively collected
during a 120month period from April 1999 through March 2000. The procedures for which the
risk of NSI was high were also reported 1 week per quarter to estimate procedurespecific
NSI rates. Device types were documented. Because SEDs were not in use when a similar
survey was conducted in 1990, their impact was also evaluated by comparing findings from

the recent and previous surveys.
Setting. A total of 102 medical units from 32 hospitals in France.
Participants. A total of 1,506 nurses in medical or intensive care units.

Results. A total of 110 NSIs occurring during atCrisk procedures performed by nurses
were documented. According to data from the 2000 survey, use of SEDs during phlebotomy
procedures was associated with a 74% lower risk ({* < il ). The mean NSI rate for all
relevant nursing procedures was estimated to be 4.72 cases per 100,000 procedures, for a
75% decrease since 1990 (£* = .iil ); however, the decrease in NSI rates varied considerably
according to procedure type. Between 1990 and 2000, decreases in the NSI rates for each
procedure were strongly correlated with increases in the frequency of SED use (i = (L85 ;

f* o [12).

Conclusion. In this French hospital network, the use of SEDs was associated with a

significantly lower NSI rate and was probably the most important preventive factor.
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Objective. To determine the cost of management of occupational exposures to blood

and body fluids.

Design. A convenience sample of 4 healthcare facilities provided information on the
cost of management of occupational exposures that varied in type, severity, and exposure
source infection status. Detailed information was collected on time spent reporting, managing,
and following up the exposures; salaries (including benefits) for representative staff who
sustained and who managed exposures; and costs (not charges) for laboratory testing of
exposure sources and exposed healthcare personnel, as well as any postexposure prophylaxis
taken by the exposed personnel. Resources used were stratified by the phase of exposure
management: exposure reporting, initial management, and followOup. Data for 31 exposure

scenarios were analyzed. Costs were given in 2003 US dollars.

Setting. The 4 facilities providing data were a 600C0bed public hospital, a 2440bed
Veterans Affairs medical center, a 437bed rural tertiary care hospital, and a 3,5000bed

healthcare system.

Results. The overall range of costs to manage reported exposures was $71[1$4,838.
Mean total costs varied greatly by the infection status of the source patient. The overall mean
cost for exposures to human immunodeficiency virus (HIV)-infected source patients (3 = 19,
including those coinfected with hepatitis B or C virus) was $2,456 (range, $907[1$4,838),
whereas the overall mean cost for exposures to source patients with unknown or negative

infection status (it = & ) was $376 (range, $7101$860). Lastly, the overall mean cost of



management of reported exposures for source patients infected with hepatitis C virus (ir = £ )

was $650 (range, $186[1$856).

Conclusions. Management of occupational exposures to blood and body fluids is

costly; the best way to avoid these costs is by prevention of exposures.
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Objective. To determine whether introduction of a needleless mechanical valve device
(NMVD) at a longOterm acute care hospital was associated with an increased frequency of

catheter[related bloodstream infection (BSI).

Design. For patients with a central venous catheter in place, the catheterOrelated BSI
rate during the 240month period before introduction of the NMVD, a period in which a
needleless splitCdseptum device (NSSD) was being used (hereafter, the NSSD period), was
compared with the catheter(related BSI rate during the 24C0month period after introduction
of the NMVD (hereafter, the NMVD period). The microbiological characteristics of
catheterrelated BSIs during each period were also compared. Comparisons and calculations

of relative risks (RRs) with 95% confidence intervals (CIs) were performed using x? analysis.

Results. Eighty[six catheterrelated BSIs (3.86 infections per 1,000 catheterdays)
occurred during the study period. The rate of catheter(related BSI during the NMVD period
was significantly higher than that during the NSSD period (5.95 vs 1.79 infections per 1,000
catheterCddays; RR, 3.32 [95% CI, 2.88[13.83]; {* = .0ikl). A significantly greater percentage
of catheterOrelated BSIs during the NMVD period were caused by gram[Jnegative organisms,

compared with the percentage recorded during the NSSD period (39.5% vs 8%; {* = 1ii7),



Among catheter[related BSIs due to gram[Jpositive organisms, the percentage caused by
enterococci was significantly greater during the NMVD period, compared with the NSSD period
(54.8% vs 13.6%; f* = .ilikd). The catheterCrelated BSI rate remained high during the NMVD

period despite several educational sessions regarding proper use of the NMVD.

Conclusions. An increased catheter[lrelated BSI rate was temporally associated with
use of a NMVD at the study hospital, despite several educational sessions regarding proper
NMVD use. The current design of the NMVD may be unsafe for use in certain patient

populations.
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Objective. The risk of percutaneous blood and body fluid (BBF) exposures in operating

rooms was analyzed with regard to various properties of surgical procedures.
Design. Retrospective cohort study.
Setting. A single university hospital.

Methods. All surgical procedures performed during the period 2001-2002 (4% T, 53
) were included in the analysis. Administrative data were linked to allow examination of 389
BBF exposures. Stratified exposure rates were calculated; Poisson regression was used to
analyze risk factors. Risk of percutaneous BBF exposure was examined separately for events

involving suture needles and events involving other device types.

Results. Operating room personnel reported 6.4 BBF exposures per 1,000 surgical
procedures (2.6 exposures per 1,000 surgical hours). Exposure rates increased with an
increase in estimated blood loss (17.5 exposures per 1,000 procedures with 501-1,000 cc
blood loss and 22.5 exposures per 1,000 procedures with >1,000 cc blood loss), increased
number of personnel ever working in the surgical field (20.5 exposures per 1,000 procedures

with 15 or more personnel ever in the field), and increased surgical procedure duration (13.7



exposures per 1,000 procedures that lasted 4-6 hours, 24.0 exposures per 1,000 procedures
that lasted 6 hours or more). Associations were generally stronger for suture needle-related

exposures.

Conclusions. Our results support the need for prevention programs that are targeted
to mitigate the risks for BBF exposure posed by high blood loss during surgery (eg, use of
blunt suture needles and a neutral zone for passing surgical equipment) and prolonged
duration of surgery (eg, double gloving to defend against the risk of glove perforation
associated with long surgery). Further investigation is needed to understand the risks posed

by lengthy surgical procedures.
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Measles immunization campaigns are effective elements of a comprehensive strategy for
preventing measles cases and deaths. However, if immunizations are not properly
administered or if immunization waste products are not safely managed, there is the potential
to transmit bloodborne pathogens (e.g., human immunodeficiency virus and hepatitis B and
hepatitis C). A safe injection can be defined as one that results in no harm to the recipient, the
vaccinator, and the surrounding community. Proper equipment, such as the exclusive use of
auto[disable syringes and safety boxes, is necessary, but these alone are not sufficient to
ensure injection safety in immunization campaigns. Equally important are careful planning and
managerial activities that include policy and strategy development, financing, budgeting,
logistics, training, supervision, and monitoring. The key elements that must be in place to

ensure injection safety in measles immunization campaigns are outlined.
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We compared the rates of exposure to blood in the operating room among thirdClyear medical
students during 200502006 with the rates reported in a study completed at the same
institution during 1990001991. The number of medical students exposed to blood decreased
from 66 (68%) of 97 students during 199001991 to 8 (11%) of 75 students during
2005002006 (£* = (WK ),



