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ABSTRACT

The objective of this study is to evaluate the incidence and cost of needlestick injuries (NIs) in the United States, United
Kingdom, Germany, France, Italy, and Spain. Comprehensive search of peer-reviewed literature to gather information on
the incidence and costs associated with NIs and a Web-based search to identify pertinent gray literature, trade associa-
tions, and key stakeholders for the prevention of NlIs. The estimated annual incidence of Nls is 384,000 in the United
States, 100,000 in the United Kingdom, 700,000 in Germany, 29,719 in France, 28,200 in Italy, and 21,815 in Spain. The
economic burden of Nls varies from country to country; for instance, annual costs are estimated at €7 million in Italy and
$118 million to $591 million in the United States. An accurate assessment of the incidence and economic burden of Nls
is difficult to obtain because of widespread under-reporting. Furthermore, the projected costs do not account for long-
term treatment costs resulting from possible infection with a blood-borne pathogen, absenteeism, worker’s compensation,
or emotional repercussions. A significant proportion of NlIs stem from injections and intravenous-related tasks, account-
ing for roughly one to two thirds of Nls in all countries examined. The US General Accounting Office estimates that 29%
of Nls that occur in hospitals could be prevented through the adoption of safety-engineered needles or needle-free de-
vices. In conclusion, findings on the incidence and economic burden of Nls indicate the need for safety-engineered nee-
dles or needle-free technology, along with increased education regarding safer practices in the work environment. Biomed.
Int. 2010; 1: 41-49. ©2010 Biomedicine International, Inc.
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significant under-reporting persists.”*° Reasons for

INTRODUCTION this may include the time-consuming reporting1 ?roc-
an

Needlestick injuries (NIs) are among the most preva-
lent and preventable occupational accidents,” with
disposable syringes and hollow-bore needles as the
primary source of injury. In hospitals, health care
workers (HCWSs), particularly nurses and physicians,
are most at risk,>* but cleaning staff and others can
also experience Nls due to inappropriate sharps dis-
posal, etc. Needlestick injuries may expose HCWSs to
more than 20 different blood-borne pathogens,”* in-
cluding hepatitis B virus (HBV), hepatitis C virus
(HCV), and human immunodeficiency virus (HIV).!
Although the importance of monitoring and prevent-
ing NIs is recognized in US® and European law,®®
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ess,!t the belief that NIs are minor incidents,

fear of a positive test result for a serious infection
(eg, HIV).® The goal of this study was to assess the
available evidence on the incidence and economic
burden of Nls using data compiled from the United
States, United Kingdom, Germany, France, Italy, and
Spain.

METHODS AND MATERIALS

The peer-reviewed literature was comprehensively
searched to compile information on the incidence and
costs of NIs (Table 1). An Internet search along with
interviews of experts (n = 13) identified gray litera-
ture, information from trade associations, and clini-
cian and industry perspectives, as well as safety
guidelines (Table 2). Gray literature refers to docu-
ments such as technical reports, working papers, and
conference proceedings. Key sources included gov-
ernment and non-government organizations, profes-
sional associations, and research groups.


mailto:saia.mario@libero.it

42 Saia et al. / Biomedicine International (2010) 1: 41-49

Table 1. Databases for the Identification of Peer-reviewed Literature on the Epidemiology, Incidence, and Economic
Burden of Nls

United States United Kingdom Germany France Italy Spain
1990-2004: 1985-2004: 1990-2004: MEDLINE MEDLINE PubMed
Medline Medline Medline Pascal www.google.it

Cochrane Database of Embase CODECS

Cochrane

SOMED (up to 2001)
Springer-Verlagsdatenbank
Kluwer-Verlagsdatenbank

Deutsche Agentur fiir Health Technology
Assessment (DAHTA)

Karger-Verlagsdatenbank
Thieme-Verlagsdatenbank
MEDIKAT

German Medical Science

Systematic Reviews

Deutsches Arzteblatt

NIs, needlestick injuries.

National costs estimates were obtained from the lit-
erature or derived from cost per case reported multi-
plied by the annual numbers of cases reported.

RESULTS
Incidence

In the United States, various rates of NIs per HCW
per year recorded by hospital surveillance systems
have been reported: 0.12 for medical students™ and,
more recently, 0.05 based on data from 15 hospitals
in 1997/98 from the National Surveillance System for
Health Care Workers.™ A separate study® of 65 hos-
pitals in 1990 reported a mean of 45 Nls per hospital.
Survey estimates in which staff members were asked
about their experience of exposures showed higher
incidences, with 0.11 per HCW from 15 National
Surveillance System for Health Care Workers hospi-
tals,"* and an Internet-based survey reported a risk for
nurses of 0.24 injuries per nurse per year.*

At a national level, analyses from the 1997/98 Na-
tional Surveillance System for Health Care Workers
and the International Healthcare Worker Safety Cen-
ter’s Exposure Prevention Information Network
(EPINet; adjusted for 43% under-reporting) estimate
that approximately 384,000 NlIs occur annually in the
United States.** Previous national estimates range
from approximately 252,000 (based on a 1990 survey
of 65 hospitals with no adjustment for under-
reporting)*® to 800,000 based on data from a single
hospital published in 1991.*

Published estimates of NI incidence within the
United Kingdom also vary widely.®?" For example,
a Scottish study involving 132,000 survey partici-
pants reported an annual incidence of just 0.0185 per
HCW,? while a survey involving 279 doctors and
nurses at an acute district general hospital in England
indicated an annual incidence of 1.8 per HCW." It

has been suggested that the true United Kingdom
incidence of NIs may be as high as 100,000 cases per
year (Table 3).°

In Germany, as in other countries, the reported an-
nual incidence of NlIs can vary widely; for example,
one study found rates of 0.053 per HCW per year
based on data in hospital surveillance systems com-
pared with 0.41 based on a survey of HCWs.? Ac-
cording to a recent survey with the largest HCW
sample population to date, the annual incidence of
NIs per HCW ranged from 0.08 to 1.28, depending
on staff member assignment.?> Combining these skill
mix—specific incidence rates with the total number of
HCWs at risk (818,119)* leads to an estimate of ap-
proximately 700,000 NIs occurring annually in Ger-
man hospitals?® (Table 3). The HCWSs who contrib-
uted most to this number were nurses (47%), physi-
cians (23%), and nurses’ aides (12%).

The annual occurrence of NIs in France is esti-
mated at 18,720 for nurses (Table 3), a figure calcu-
lated by multiplying the number of nurses at risk
(234,000)** by the incidences reported per year per
nurse (0.08).” Alternatively, the national network
Reseau d’Alerte d’Investigation et de Surveillance
des Infections Nosocomiales estimated that 41,276
blood exposures occurred in France in 2004, 72%
(29,719) of which were caused by NIs.?® That study
also estimated that the annual incidence rates of
blood and body fluid exposures via NIs were 5.8 per
100 hospital beds, 0.05 per full-time equivalent
nurse, 0.02 per full-time equivalent physician, and
0.01 per full-time equivalent nurse’s aide.

The Italian Occupational Risk Study on HIV
(SIROH) is the main public surveillance program for
occupational infections in Italy. The results of a
SIROH-EPINet survey that documented 27,000
claims of occupational events in Italian hospi-
tals(January 1994 to December 1999) indicated that
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Table 2. Key Sources of Information for the Identification of Gray Literature, Trade Associations, and Key Stake-

holders for the Prevention of Nls

United States United Kingdom

Germany

France

Italy

Spain

Centers for Disease
Control and Preven-
tion (CDC)

Department of
Health (DoH)

Medicines and
Healthcare Prod-
ucts Regulatory
Agency (MHRA)

Food and Drug Ad-
ministration (FDA)

United States General
Accounting Office
(GAO)

Health and Safety
Executive

National Institute
for Clinical Excel-
lence (NICE)

Occupational Safety
and Health Organiza-
tion (OSHA)

Occupational Safety
and Health State Plan
Association
(OSHSPA)

Royal College of
Nursing (RCN)

British Medical
Association (BMA)
Joint Commission on

Accreditation of UNISON Health

Healthcare Organiza-  Group
tions (JCAHO)

Emergency Care
Training for Devel- Research Institute
opment of Innovative ~ (ECRI)

Control Technologies

Project Sharps Injury
Manufacturer Alli-

UCLA Department of  ance

Emergency Medi-

cine’s Needlestick Safer Needles

Program Network

University of Vir-
ginia’s International
Health Care Worker
Safety Center

American Nurses
Association

American Hospital
Association

Association of Nee-
dle-Free Injection
Manufacturers

Infusion Nurses Soci-
ety

International Sharps
Injury Prevention
Society

National Alliance for
the Primary Preven-
tion of Sharps Injuries

Premier Safety Insti-
tute

Service Employees
International Union
Nurse Alliance

Freiburger For-
schungsstelle Arbeits-und
Sozialmedizin (FFAS, or
Freiburg Research Center
for Occupational and
Social Medicine)

Bundesanstalt fiir Ar-
beitsschutz und Arbeits-
medizin (BAUA, or Fed-
eral Institute for Occupa-
tional Safety and Health)

Berufsgenossenschaft fur
Gesundheitsdienst und
Wohlfahrtspflege (BGW,
or Institutions for Statu-
tory Accident Insurance
and Prevention in the
Branches Health Services
and Social Welfare)

Bundesverband der Un-
fallkassen (Central Fed-
eration of Public Sector
Accident Insurers)

Bundesanstalt fir Ar-
beitsschutz und Arbeits-
medizin (Academy of
Occupational Medicine
and Health Protection)

Hauptverband der
gewerblichen
Berufsgenossenschaften
(HVGB, or German Fed-
eration of Institutions for
Statutory Accident Insur-
ance and Prevention)

Agence Francaise de
Securité Sanitaire
des Produits de
Santé (AFSSAPS, or
French Health Prod-
ucts Safety Agency)

Agence Nationale
d’Accreditation et
d’Evaluation en
Santé (ANAES, or
the French Office of
Technology Assess-
ment)

Groupe d’Etude sur
le Risque
d’Exposition des

Soignants aux agents

infectieux (GERES,
or Study Group
working on the risk
of health care work-
ers exposure to con-
tagious agents)

Centre de Coordina-
tion de la Lutte
contre les Infections
Nosocomiales

(CCLIN, or Regional

Nosocomial Infec-
tion Control Coordi-
nating Centre)

Assobiomedica
(National Associa-
tion for Biomedical
and Diagnostic
Technologies)

Ministero della
Salute (Ministry of
Health)

Istituto per la Pre-
venzione e
Sicurezza del La-
voro (ISPESL, or
the National Insti-
tute for Prevention
and Safety at Work)

Istituto nazionale
per I’Assicurazione
contro gli Infortuni
sul Lavoro (INAIL,
or the National
Institute for
Insurance Against
Accidents at Work)

IPASVI (ltalian
National Associa-
tion of Nursing
Care)

www.regioni.it (the
official Web site of
Italian Regions)

Instituto Nacional
de Gestion Sani-
taria, Ministerio de
Sanidad y Con-
sumo (Institute of
Healthcare Man-
agement, Ministry
of Health)

Instituto Nacional
de Seguridad e
Higiene en el Tra-
bajo (National
Institute of Safety
and Hygiene at
Work)

Ministerio de Tra-
bajo y Asuntos
Sociales (Ministry
of Labour and
Social Affairs)

Departament de
Sanitat | Seguretat
Social (Catalan
Department of
Health and Social
Security)

Butlleti Epidemi-
ologic de Cata-
lunya (Epidemi-
ologic Bulletin of
Catalonia)

Centre Epidemi-
ologic d’Estudis
Sobre la SIDA a
Catalunya
(CEESCAT, or
Epidemiologic
Centre on AIDS
Studies in Catalo-
nia)

Institut Municipal
de Salut Pablica de
Barcelona, Unitat
de Salut Laboral
(Institute of Public
Health, Health at
Work Unit, Barce-
lona)

NIs, needlestick injuries.
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Table 3. Estimated Occurrence of Total and Injection/IV-
related Nls

Total annual Annual number of injec-
Country number of Nls tion/IV-related Nls
United States 384,000 123,000
United Kingdom 100,000 38,000
Germany 700,000 168,000
France 18,7207 6,552°
Italy 28,200 18,900
Spain 21,815 14,388

1V, intravenous; NIs, needlestick injuries.
*Nurses only.

nurses accounted for the greatest number of occupa-
tional exposures to Nls (57%), followed by auxiliary
personnel (18%), training personnel (13%), and phy-
sicians (5%).” Based on data gathered from the
SIROH-EPINet survey, the Assobiomedica estimated
that, in Italy, 0.061 NIs occur per HCW each year.”®
Given this incidence and the total number of HCWs
at risk (463,000), the Ministry of Health estimated an
annual occurrence of 28,200 Nls in Italy (Table 3).
The annual incidence rates reported by SIROH-
EPINet® for NIs appear broadly consistent with re-
sults from a separate report that found an annual inci-
dence of 0.084 for nurses and 0.028 for physicians.?
The EPINet in Spain reported a mean annual inci-
dence of 11.8 NlIs per 100 occupied beds using data
collected from 64 hospitals between 1996 and 2000.%
Given an estimated 158,068 hospital beds in 2004,
this suggests that there were 18,652 cases of NI.*
Another study® reported an annual incidence of
0.078 NIs per HCW, and an estimated 279,680
HCWs were at risk for NIs in 2004*"*"; thus, an al-
ternative estimate suggests that 21,815 Nls occur in
Spain annually (Table 3).

Overall when incidence rates for NlIs are obtained
from hospital reporting systems, it would appear that
only a small proportion of HCWs (range 0.05 to 0.10
for nurses with a lower rate recorded for physicians)
experience an NI. By contrast, data obtained from
surveys of staff typically suggest that a significant
proportion or even a majority of HCWSs (0.2-1.8) ex-
perience an NI. Under-reporting to hospital re-
cording systems appears to be widespread.

Extent of Non-reporting

The rate of non-reporting is extremely high in all the
countries examined. In the United States, under-
reporting has been estimated from surveys to be 43%
for HCWs in general™* and 45% to 65% among medi-
cal students.” In Germany, studies indicate that only

Table 4. Estimated Annual Number of Infections Caused by Nls in German Hospitals

6.3% to 14.7% of NIs are reported.***?* The major
reasons HCWs gave for non-reporting included con-
sideration of the NI as a minor injury (38%), belief of
having sufficient protection against HBV (19%), lack
of time (12%), and unknown reporting system
(10%)." In interviews conducted with surgeons in
France,® 45% said they had experienced an NI, but
two thirds of them never reported it, primarily be-
cause the reporting process was too difficult and
complex. Estimated rates of non-reporting in the
United Kingdom range from 13% to 85%.%**° There,
the reasons given by HCWs for non-reporting in-
cluded the view that the reporting Process was not
only time-consuming but also futile,"* along with the
fear of confirming a blood-borne illness infection.™
Other estimated rates of non-reporting ranged from
40% to 65% in Italy?”* and 40% to 60% in Spain.®"

Potential Causes of Nis

Needlestick injuries occur most often while using
disposable syringes with hollow-bore needles.*® The
Centers for Disease Control estimates that 236,000
NIs involving hollow-bore needles occur each year in
the United States.*® Research (N = 1,910) by the In-
ternational Health Care Worker Safety Center®
found that injections (intramuscular and subcutane-
ous) and intravenous (IV)-related tasks accounted for
21% and 11% of the reported cases of NIs, respec-
tively. Given the Centers for Disease Control’s esti-
mate of 384,000 NlIs per year, 123,000 cases of injec-
tion- and 1V-related NIs are estimated to occur each
year in the United States (Table 3).

According to the Health Protection Agency in the
United Kingdom,** the EPINet in Germany,** and
Reseau d’Alerte d’Investigation et de Surveillance
des Infections Nosocomiales in France,? injections
(intramuscular and subcutaneous) and IV-related pro-
cedures account for 25%, 24%, and 35% of reported
cases of Nls, respectively. Given annual total esti-
mates of 100,000, 700,000, and 18,720 (nurses only)
NIs in the United Kingdom, Germany, and France,
38,000, 168,000, and 6,552 (nurses only) NIs may
result from injections and IV-related tasks, respec-
tively (Table 3).

Most of the 28,157 NIs reported to the SIROH-
EPINet database (January 1994 to September 2002)
in Italy were caused by disposable syringes, winged
steel needles, and IV catheters.?” A detailed analysis
of data from 18 hospitals (1994 to 1998) indicated
that NIs occurred while inserting a catheter (32.5%),

23,45-49

Total annual Risk of Prevalence in population Annual number of Annual number of
Virus number of NIs transmission (per 100,000 people) infections (calculated) infections (observed)
HBV 700,000 30% 256 293
HCV 700,000 3% 181 408
HIV 700,000 0.5% 2 2

NIs, needlestick injuries; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus.

?Estimated vaccination rate of health care workers = 80%.
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administering parenteral therapy (25.8%), and taking
blood samples (21.9%).%” In a separate survey in Le
Marches Region (1995 to 2001), 67% of the 704 re-
ported accidents happened during injection proce-
dures.”® Assuming that 28,200 NIs occur each year in
Italy, an estimated 18,900 NIs may be attributed to
injection-related tasks (Table 3). Similarly, a study
in Spain estimated that 66% of NIs are caused by
disposable or pre-loaded syringes and IV-catheter
needles used for intramuscular and IV injections
and/or drawing blood,** which translates into 14,398
NIs annually (Table 3).

Consequences of Nls

One of the greatest concerns regarding Nls is the po-
tential to cause serious, chronic, life-threatening in-
fections. Needlestick injuries that occur during the
insertion of an IV line pose especially high risks of
infection.** The rate of infection (seroconversion) per
100 HCWs after percutaneous exposure to HBV,
HCV, or HIV is 6 to 30, 1.8, and 0.3, respectively.! A
review of the literature published in 2003 estimated
that NIs result in more than 1,000 new cases of HBV,
HCV, or HIV in the United States each year.l

In the United Kingdom, a Health Protection
Agency survey (July 1997 to 2005)*° noted that 1
HCW had a documented HIV seroconversion, 8
HCW:s had “probable” occupational HIV acquisition,
and 9 HCWs were infected with HCV between 1997
and 2005.

In Germany, a bottom-up estimate of the likely
number of infections resulting from HBV, HCV, and
HIV exposure via NI was obtained by multiplying the
700,000 projected number of Nls per year by the risk
of viral transmission and its prevalence in the popula-
tion (Table 4).2* Based on this bottom-up esti-
mate, the total annual number of infections resulting
from HBV, HCV, and HIV exposure via NI was cal-
culated to be 256, 427, and 2, respectively. These
estimates compare closely with the number of infec-
tions observed nationally in 2007 resulting from ex-
posure to these viruses (293, 408, and 2, respec-
tively).*>* These values were calculated using in-
formation from the private health care sector (public
sector data are typically recorded only under a gen-
eral category of “infectious diseases” and may in-
clude such infections as salmonellosis, tuberculosis,
and shigellosis in addition to HBV, HCV, and HIV).
According to a 2004 French RAISIN study,?® 72% of
all blood and body fluid exposures were caused by
NlIs, 6.2% of all exposures involved HCV-positive
blood or body fluid, and 3.1% of all exposures in-
volved HIV-positive blood or body fluid. The
EPINet in Spain reported that 12.9% of documented
occupational exposures resulted from Nls associated
with HCV-infected patients.®® Results of a study® in
Catalonia found 3 cases of HCV out of a total of 433
exposures, with a 0.7% risk of seroconversion; an-
other study™* conducted in Italy reported a similar
risk of 0.6%.

Economic Burden of Nls

The economic burden of NIs, especially those that
result in infection, is substantial. In the United
States,* estimated costs for NI treatment range from
$500 to $3,000, but these figures do not account for
long-term costs associated with illness contracted
from the NI or litigation and compensation costs.> In
their analysis of treatment costs associated with NIs,
the Centers for Disease Control examined 3 cost sce-
narios in which each NI would result in postexposure
costs of $500, $1,500, or $2,500, figures that are
within the range of published costs per event.*® Using
these numbers, the Centers for Disease Control calcu-
lated the annual economic burden of Nlis in the
United States to be between $118 million and $591
million (Table 5) based on an exioected national an-
nual occurrence of 236,000 cases.”

In England and Wales, the cost burden for Nls has
been reported to be as much as £300 million per year,
and although the methods for calculating cost were
not explicitly reported, this figure may include poten-
tial litigation and compensation costs (Table 5).° A
more conservative estimate from the Safer Needles
Network (2003) reported that if 3% of HCWs experi-
enced NIs at a cost of £2,037 per claim, the economic
burden for the National Health Service would amount
to £4 million annually.>® In Scotland, an estimated
£260,000 per year is spent on legal costs, compensa-
tion, and lost staff time as the result of NIs.**

Projected annual costs of NlIs in Germany (accord-
ing to unpublished estimates) range from €12 million
to €30 million per year; Hofmann> estimated that
€6.1 million is spent on the treatment of HBV and
HCV. The Berufsgenossenschaft fur Gesundheitsdi-
enst und Wohlfahrtspflege (ie, occupational health
insurance for private hospitals and practices) calcu-
lated that initial diagnostic tests and post-exposure
prophéllaxis associated with a single NI costing
€400.> In 2003, the Berufsgenossenschaft fir Ge-
sundheitsdienst und Wohlfahrtspflege reported that
€3.1 million was spent on the treatment of blood-
borne occupational infections, while pensions for the
inability to work because of blood-borne occupa-
tional infections amounted to €11 million.>® Because
these figures account for only two thirds of the cost
(public insurers share the remaining one-third), the

Table 5. Estimated Costs as the Result of Total and
Injection/IV-related Nls

Total annual Annual cost of
cost of NIs injection/IV-related
Country (million) NIs (million)
United States $118-$591 $38-$189
United Kingdom £300 £114
Germany €4.6 €11
France $6.1° $2.1°
Italy €7.0 €4.7
Spain €6-€7 €4-€5

1V, intravenous; NIs, needlestick injuries.
*Nurses only.
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total costs are estimated at €4.6 million (Table 5) and
€16.5 million for dia%nostic tests or treatment and
pensions, respectively.” If all HCWs experiencing an
NI actually came forward for diagnostic testing, the
cost for the initial diagnostic process alone could po-
tentially be €133 million in Germany (based on an
assumption of a mean cost of €190 for diagnostic
testing [according to unpublished estimates] and an
annual occurrence of 700,000 NIs).

A study in France estimated that a single NI costs
approximately $325; this figure, in 1998 US dollars,
was calculated according to French national guide-
lines on the management and follow-up of blood ex-
posure in hospital staff.>® Given that each NI costs
$325, and that 18,720 (nurses only) NIs occur annu-
ally in France, the total economic burden is estimated
at $6.1 million per year (Table 5).

In Italy, evaluation of direct costs per occupational
exposure (HBV, HCV, and HIV) based on data col-
lected by SIROH-EPINet showed the mean costs to
be €248 per event (sum of source patient diagnostic
test [€22], HCW diagnostic test [€172], and HCW
prophylactic treatment [€54]; 1999 prices).?” Com-
bining these cost estimates with the incidence of Nls
suggests annual costs for Nls in Italy are just under
€7 million (not including longer term treatment, lost
productivity, legal, or compensation costs; Table 5).

In Spain, a study®’ assessed the mean cost of treat-
ment following potential occupational exposure to
HBV, HCV, or HIV; cost variables included staff
costs (time utilized by the Preventative Medicine
Service workers), laboratory tests, pharmaceuticals,
energy costs (for the Preventative Medicine Depart-
ment), medical equipment, and loss of productivity
for HCWs during testing and prophylactic treatment.
Costs for prophylactic HIV treatment, longer term
treatment costs, longer term productivity losses, and
compensation for infected HCWs were not included.
Results indicated an average cost per exposure of
€273.78, ranging from €138.68 (source negative for
all 3 viruses) to €522 (source positive for a virus and
injured HCW not immunized; 1994 prices).”’ Results
of an unpublished study conducted in 1998 EPUt the
average cost at €334.25 per NI (1998 prices).”® Given
these cost estimates per NI, the total economic costs
resulting from NIs may be €6 million to €7 million
per year in Spain (Table 5).

As previously described, a significant proportion of
reported NIs resulted from injections and IV-related
procedures. The same country-specific proportions
were applied to obtain the estimated cost impact of
this subset of Nis (Table 5).

Potential Benefit of Safety-engineered Needle De-
vices

Implementation of improved devices along with
HCW education may substantially alleviate the eco-
nomic burden of NIs. The US General Accounting
Office estimates that 29% of Nls that occur in US
hospitals may be prevented through introduction of

safer devices, which translates into a potential cost
savings of $34 million to $173 million per year (Ta-
ble 6).% Furthermore, the implementation of safety-
engineered equipment may prevent more than 25
HBV infections and more than 16 HCV infections
each year.>® One 3-year study™ in the United States
noted that the use of an IV catheter stylet with a re-
tractable protection shield significantly reduced the
incidence of IV catheter-related injuries in at-risk
HCWs. A recent review® of studies in the United
Kingdom indicated that, compared with other safety-
engineered needle devices, blunt suture needles and
safety cannulas were associated with the most notable
reductions in NIs.

In France, the costs and benefits of measures de-
signed to prevent NIs in a university hospital were
evaluated from 1990 to 1997.°° Evaluation of the
added costs of using safety-engineered needle de-
vices and the averted costs from reductions in NIs
through the use of educational measures showed a
cost-effectiveness of $4,000 per injury prevented.>®
Another study® of 32 French hospitals indicated that
using safety-engineered devices during phlebotomy
procedures reduced the risk of NlIs by 74%.

Data from a cost-benefit analysis of engineered
sharp injury (SI) prevention devices in a tertiary
Spanish hospital indicated that safety needles for im-
planted ports had the most favorable cost-
effectiveness ratio (€-2.65/sharp injury avoided),
followed by syringes with a protective shield
(€869.79/sharp injury avoided).*

DISCUSSION

Working conditions and the rate of NlIs reported by
HCWs to hospital systems appear broadly similar in
the countries evaluated in this analysis. Substantial
under-reporting of NIs to hospital systems also ap-
pears to be a significant issue in all countries. The
differences in the incidence rates reported between
the countries in this review relate to the availability
of estimates of the extent of unreported NIs, with the
lower rates in France,?® Italy,®* and Spain,* reflecting
only those cases recorded by hospital surveillance
systems. In contrast, those for Germany,?* the United
Kingdom,*® and the United States**>!" include some
estimates for cases not captured by hospital systems.
The estimates for economic burden are conservative
because long-term costs in cases of infection, possi-

Table 6. Estimated Cost-savings From Use of Safety-
engineered Devices in the United States

Estimated costs
of NIs with

Current

estimated Cost savings with

Assumed costs of NIs safety-engineered safety-engineered
cost/injury (million)  needles (million)  needles (million)
$500 $118 $84 $34
$1,500 $354 $251 $103
$2,500 $591 $418 $173

NIs, needlestick injuries.
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ble litigation costs, or indirect costs associated with
absenteeism from work and loss of productivity were
not included. An apparent exception was the high
cost reported for England and Wales, which may in-
clude litigation and compensation costs. The reported
costs themselves are also conservative because many
reported cases do not include the costs incurred for
viral testing and prophylaxis. If more HCWs experi-
encing NIs were to come forward, then the national
costs would increase by many orders of magnitude as
evidenced by our projected costs of €133 million in
Germany.

Although they are difficult to quantify, NIs can
significantly impact psychological well-being.®® For
example, 60% of nurses reported enhanced fear of
needles following an NI, and 42% reported feeling
anxious, depressed, or stressed.® Health care workers
have reported both acute severe distress and persis-
tent moderate distress after exposure to HIV, leading
some to leave their jobs.®® Posttraumatic stress disor-
der has also been documented in such cases.®

A significant proportion of Nls result from injec-
tions and IV-related tasks. Analyses of the costs of
using safer devices showed that additional acquisition
costs could in part be offset.3**®

Guidelines put forth by the US Department of La-
bor and Occupational Safety and Health Organiza-
tion® and directives by the Council of European
Communities®® recommend proper training, monitor-
ing regarding NIs, and the use of needle-free de-
vices.* While eliminating the unnecessary use of
needles and adopting safer work practices can reduce
the incidence of NIs, further efforts are needed to
address the under-reporting of NlIs found in this re-
view.

REFRENSES

1. Needlestick injuries. Bandolier Extra. Jul 2003. Available
at:
www.medicine.ox.ac.uk/bandolier/Extraforbando/needle.p
df. Accessed October 3, 2008.

2. Workbook for Designing, Implementing, and Evaluating a
Sharps Injury Prevention Program, 2008. Centers for Dis-
ease  Control and  Prevention. Available at:
http://www.cdc.gov/sharpssafety/pdf/WorkbookComplete.
pdf. Accessed October 3, 2008.

3. Pruss-Ustun A, Rapiti E, Hutin Y. Sharps injuries: Global
burden of disease from sharps injuries to health-care
workers. World Health Organization. Available at:
http://www.who.int/quantifying_ehimpacts/publications/9
241562463/en/. Accessed October 3, 2008.

4.  Wilburn SQ. Needlestick and sharps injury prevention.
Online J Issues Nurs. 2004;9(3):5.

5. Occupational Exposure to Bloodborne Pathogens; Needle-
stick and Other Sharps Injuries; Final Rule, 2001. US De-
partment of Labor, Occupational Safety & Health Admini-
stration. Auvailable at:
http://www.osha.gov/pls/oshaweb/owadisp.show_docume
nt?p_table=FEDERAL_REGISTER&p_id=16265.  Ac-
cessed October 3, 2008.

6. Council Directive 89/391/EEC of 12 June 1989 on the
introduction of measures to encourage improvements in
the safety and health of workers at work. The Council of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

European Communities.  Awvailable at:  http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31
989L0391:EN:HTML. Accessed October 3, 2008.

Council Directive 89/655/EEC of 30 November 1989 con-
cerning the minimum safety and health requirements for
the use of work equipment by workers at work (second in-
dividual directive within the meaning of article 16 (1) of
Directive 89/391/EEC). The Council of European Com-
munities. Available at: http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31
989L.0655:EN:HTML. Accessed October 3, 2008.
Directive 2000/54/EC of the European Parliament and of
the council of 18 september 2000 on the protection of
workers from risks related to exposure to biological agents
at work (seventh individual directive within the meaning
of article 16(1) of Directive 89/391/EEC). The Council of
European  Communities.  Awvailable at:  http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2000:
262:0021:0045:EN:PDF. Accessed October 3, 2008.

Kralj N, Hasselhorn HM, Beie M, Hofmann F. Biolo-
gische gefahrdung an arbeitsplatzen im gesundheitsdienst -
zum stellenwert der kanilenstichverletzungen. In: Hallier
E, Buenger J, eds. Dokumentationsband ueber die 38. Ja-
hrestagung der DGAUM. Fulda, Germany: Rindt-Druck;
1998:733-735.

Oshorn EH, Papadakis MA, Gerberding JL. Occupational
exposures to body fluids among medical students. A sev-
en-year longitudinal  study. Ann Intern Med.
1999;130(1):45-51.

Burke S, Madan I. Contamination incidents among doctors
and midwives: reasons for non-reporting and knowledge
of risks. Occup Med (Lond). 1997;47(6):357-360.
Hasselhorn HM, Hofmann F, Nuebling M, Berthold H.
Kanulenstichverletzungen im krankenhaus. In: Hofmann
F, Reschauer G, Stoessel U, eds. Arbeitsmedizin im Ge-
sundheitsdienst 12. Freiburg im Breisgau, Germany: FFAS
Freib;1999:157-164.

May D, Brewer S. Sharps injury: prevention and manage-
ment. Nurs Stand. 2001;15(32):45-52.

Panlilio AL, Orelien JG, Srivastava PU, et al. Estimate of
the annual number of percutaneous injuries among hospi-
tal-based healthcare workers in the United States, 1997-
1998. Infect Control Hosp Epidemiol. 2004;25(7):556-
562.

Henry K, Campbell S. Needlestick/sharps injuries and
HIV exposure among health care workers. National esti-
mates based on a survey of U.S. hospitals. Minn Med.
1995;78(11):41-44.

Perry J, Robinson ES, Jagger J. Nursing2004 needle-stick
and sharps-safety survey: getting to the point about pre-
ventable injuries. Nursing. 2004;34(4):43-47.

Jagger J, Pearson RD. Universal precautions: still missing
the point on needlesticks. Infect Control Hosp Epidemiol.
1991;12(4):211-213.

Elmiyeh B, Whitaker IS, James MJ, Chahal CA, Galea A,
Alshafi K. Needle-stick injuries in the National Health
Service: a culture of silence. J R Soc Med.
2004;97(7):326-327.

Godfrey K. Sharp practice. Nurs Times. 2001;97(2):22-24.
Eye of the needle: United Kingdom surveillance of sig-
nificant occupational exposures to bloodborne viruses in
healthcare workers, November 2008. Health Protection
Agency Centre for Infections, National Public Health Ser-
vice for Wales, CDSC Northern Ireland and Health Pro-
tection Scotland. Available at:
http://www.hpa.org.uk/web/HPAwebFile/HPAwebh_C/122
7688128096. Accessed October 3, 2008.

Needlestick injuries: Sharpen your awareness. Short Life
Working Group. Available at:
http://www.scotland.gov.uk/Publications/2001/05/9167/Fil


http://www.medicine.ox.ac.uk/bandolier/Extraforbando/needle.pdf
http://www.medicine.ox.ac.uk/bandolier/Extraforbando/needle.pdf
http://www.cdc.gov/sharpssafety/pdf/WorkbookComplete.pdf
http://www.cdc.gov/sharpssafety/pdf/WorkbookComplete.pdf
http://www.who.int/quantifying_ehimpacts/publications/9241562463/en/
http://www.who.int/quantifying_ehimpacts/publications/9241562463/en/
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL_REGISTER&p_id=16265
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=FEDERAL_REGISTER&p_id=16265
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0391:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0391:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0391:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0655:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0655:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31989L0655:EN:HTML

48

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.

36.

37.

38.

39.

40.

Saia et al. / Biomedicine International (2010) 1: 41-49

e-1. Accessed October 3, 2008.

Beie M, Kralj N, Hofmann F. Technischer infektionss-
chutz-vermeidung von stich-und schnittverletzungen durch
einsatz von sicheren instrumenten. In: Hofmann F, Re-
schauer G, Stoessel U, eds. Arbeitsmedizin im Gesund-
heitsdienst 14. Freiburg im Breisgau, Germany: FFAS
Freib; 2001:106-115.

Krankenhauspersonal nach Berufsgruppen. Deutsche
Krankenhausgesellschaft. Auvailable at:
http://dkg.digramm.com/pdf/238.pdf. Accessed October 3,
2008.

IRDES. Les Logiciels Eco-Santé® 2006. Available at:
http://www.irdes.fr/ecosante/. Accessed November 8,
2007.

Lamontagne F, Abiteboul D, Lolom I, et al. Role of safe-
ty-engineered devices in preventing needlestick injuries in
32 French hospitals. Infect Control Hosp Epidemiol.
2007;28(1):18-23.

Venier AG, Vincent A, L'heriteau F, et al. Surveillance of
occupational blood and body fluid exposures among
French healthcare workers in 2004. Infect Control Hosp
Epidemiol. 2007;28(10):1196-1201.

Puro V., De Carli G., Petrosillo N., Ippolito G. (2001)
Risk of exposure to bloodborne infection for Italian
healthcare workers, by job category and work area.
SIROH Group. Infect Control Hosp Epidemiol; 22(4):206-
10.

Mazzei L. La prevenzione delle ferrite accidentali da aghi
e dispositivi taglienti. Assobiomedica 2004;4.

Ippolito G, Puro V, Petrosillo N, De Carli G. Surveillance
of occupational exposure to bloodborne pathogens in
health care workers: the Italian national programme. Euro
Surveill. 1999;4(3):33-36.

Herndndez Navarrete MJ, Campins Marti M, Martinez
Sanchez EV, et al. Occupational exposures to blood and
biological material in healthcare workers EPINETAC Pro-
ject 1996-2000. Med Clin (Barc). 2004;122(3):81-86.
Estadistica de establecimentos sanitarios con régimen de
internado. Ministerio de Sanidad y Consumo. Available at:
http://www.msc.es/estadEstudios/estadisticas/docs/serie_e
scri_00_05_es.pdf. Accessed January 12, 2009.

Gallardo Lépez MT, Masa Calles J, Fernandez-Crehuet
Navajas R, de Irala Estévez J, Martinez de la Concha D,
Diaz Molina C. Factors associated with accidents caused
by percutaneous exposure in nursing staff at a tertiary lev-
el hospital. Rev Esp Salud Publica. 1997;71(4):369-381.
Johanet H. Accidents d'exposition au sang. Le point en
chirurgie. Hygienes. 2003;9:121-124.

Trim JC, Elliott TS. A review of sharps injuries and pre-
ventative strategies. J Hosp Infect. 2003;53(4):237-242.
Trim JC. Raising awareness and reducing the risk of need-
lestick injuries. Prof Nurse. 2004;19(5):259-264.

Saia M, Narne E, Zausa G, Boschetto M. Underreporting
delle esposizioni professionali a rischio biologico. L'igiene
moderna. 2004;122:287-299.

Campins Marti M. Nurses. A profession with risk? Med
Clin (Barc). 1999;113(18):699-700.

Beniitez Rodriguez E, Ruiz Moruno AJ, Cérdoba Dofa
JA, Escolar Pujolar A, Lopez Fernandez FJ. Underreport-
ing of percutaneous exposure accidents in a teaching hos-
pital in Spain. Clin Perform Qual Health Care.
1999;7(2):88-91.

Occupational safety: Selected cost and benefit implica-
tions of needlestick prevention devices for hospitals, 2000.
United States General Accounting Office. Available at:
http://www.gao.gov/new.items/d0160r.pdf. Accessed Oc-
tober 3, 2008.

Perry J, Parker G, Jagger J. EPINet Report: 2001 Percuta-
neous injury rates. Adv Exposure Prevention 2003;6:32-
36.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Health Protection Agency. Eye of the Needle:Surveillance
of Significant Occupational Exposure to Bloodborne Vi-
ruses in
Healthcare Workers. Centre for Infections; England,
Wales and Northern Ireland. Seven-year Report 2005.
EPINet statistik fiir deutschland gesamtwertungen: 2461,
anzahl der meldenden krankenh&user: 24 zeitraum der er-
fassung: 30.10.2003 - 21.10.2008. Safety First (Infek-
tionsrisikin ~ Senken-Nadelstichverletzungen  Stoppen).
Auvailable at:
http://www.nadelstichverletzung.de/magazin/epinet/epinet
-statistik.cfm. Accessed November 19, 2008.

Sansoni D, Lepore AR, Olori MP, et al. The health staff's
exposure to biological materials in a Hospital in the
Marches Region, Italy: epidemiological analysis (1995-
2001). Ig Sanita Pubbl. 2002;LV111(3):119-126.

Sohn S, Eagan J, Sepkowitz KA, Zuccotti G. Effect of
implementing safety-engineered devices on percutaneous
injury epidemiology. Infect Control Hosp Epidemiol.
2004,25(7):536-542.

Aktuelle statistik meldepflichtiger infektionskrank-
heiten.woche 2008 (Datenstand V. 23.1.2008) Epidemi-
ologisches Bulletin, 25 Januar 2008/ Nr 4. Robert Koch
Insitut, Berlin. (Latest statistical report on infection dis-

ease). Available at:
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/
Epid-

Bull/Archiv/2008/04__08,templateld=raw,property=publi
cationFile.pdf/04_08.pdf55. Accessed November 19,
2008.

Beltrami EM, Williams IT, Shapiro CN, Chamberland
ME. Risk and management of blood-borne infections in
health care workers. Clin Microbiol Rev. 2000;13(3):385-
407.

Czeschinski P. Die Virushepatitiden - Infektionsge-
faehrdung in Beruf und Umwelt. Wiesbaden: Deutscher
Universitaetsverlag; 1998.

Hasselhorn HM, Hofmann F. Nosocomial hepatitis B vi-
rus, hepatitis C virus and HIV infections by infectious me-
dial personnel. Gesundheitswesen. 1998;60(10):545-551.
HIV-infektionen und AIDS-erkrankungen in deutschland
(HIV and AIDS in Germany. Latest statitical report). Ak-
tuelle Epidemiologische Daten (Stand Vom 01.03.2008)
Halbjahresbericht 11/2007 Aus Dem Robert Koch-Institut.
Epidemiologisches Bulletin, 2 Mai 2008 Sonderausgabe
A. Robert Koch Insitut, Berlin. Available at:
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/
Epid-
Bull/Archiv/2008/Sonderausgaben/A__08,templateld=raw
,property=publicationFile.pdf/A_08.pdf. Accessed No-
vember 19, 2008.

Serra C, Torres M, Campins M. Occupational risk of hepa-
titis C virus infection after accidental exposure. Catalonia
Group for the Study of the Occupational Risk of HCV In-
fection at Hospitals. Med Clin (Barc). 1998;111(17):645-
649.

Puro V, Petrosillo N, Ippolito G. Risk of hepatitis C sero-
conversion after occupational exposures in health care
workers. Italian Study Group on Occupational Risk of
HIV and Other Bloodborne Infections. Am J Infect Con-
trol. 1995;23(5):273-277.

Henderson DK, Fahey BJ, Willy M, et al. Risk for occupa-
tional transmission of human immunodeficiency virus type
1 (HIV-1) associated with clinical exposures. A prospec-
tive evaluation. Ann Intern Med. 1990;113(10):740-746.
Needlestick injuries. House of Commons Daily Debates.
Auvailable at:
http://www.publications.parliament.uk/pa/cm200203/cmh
ansrd/vo030429/debtext/30429-02.htm#30429-02_wqn1l.
Accessed October 3, 2008.


http://www.msc.es/estadEstudios/estadisticas/docs/serie_escri_00_05_es.pdf
http://www.msc.es/estadEstudios/estadisticas/docs/serie_escri_00_05_es.pdf
http://www.gao.gov/new.items/d0160r.pdf
http://www.nadelstichverletzung.de/magazin/epinet/epinet-statistik.cfm
http://www.nadelstichverletzung.de/magazin/epinet/epinet-statistik.cfm
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/EpidBull/Archiv/2008/04__08,templateId=raw,property=publicationFile.pdf/04_08.pdf55
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/EpidBull/Archiv/2008/04__08,templateId=raw,property=publicationFile.pdf/04_08.pdf55
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/EpidBull/Archiv/2008/04__08,templateId=raw,property=publicationFile.pdf/04_08.pdf55
http://www.rki.de/cln_100/nn_969736/DE/Content/Infekt/EpidBull/Archiv/2008/04__08,templateId=raw,property=publicationFile.pdf/04_08.pdf55

54.

55.

56.

57.

58.

59.

60.

Biomedicine International (2010) 1: 41-49/ Needlestick Injuries 49

Bundesverband Medizintechnologie. BVMed-Workshop
Zu Nadelstichverletzungen (NSV)/Neue Regeln Fur Den
Arbeitsschutz. Awvailable at: http://www.bvmed.de/. Ac-
cessed November 19, 2008.

Antwort der Bundesregierung auf die kleine Anfrage der
Abgeordneten. (Response of the Federal Government to
the small request of Members) Dr. Hans Georg Faust, An-
dreas Storm, Anette Widmann-Mauz, weiterer Abgeord-
neter und der Fraktion der CDU/CSU. Deutscher
Bundestag, editor. Drucksache 15/4582. 2004.
Roudot-Thoraval F, Montagne O, Schaeffer A, Dubreuil-
Lemaire ML, Hachard D, Durand-Zaleski 1. Costs and
benefits of measures to prevent needlestick injuries in a
university hospital. Infect Control Hosp Epidemiol.
1999;20(9):614-617.

Solano VM, Rubio S, Hernandez M, Peral A, Sierra M.
Costs of needlestick injuries among healthcare workers
from a hospital. Gaceta Sanitaria 1998;12:29-38.
Prevention of risks at work: Impact in the healthcare sec-
tor. Proceedings of VI National Congress of Sanitary Law,
October 1999, Madrid.

Azar-Cavanagh M, Burdt P, Green-McKenzie J. Effect of
the introduction of an engineered sharps injury prevention
device on the percutaneous injury rate in healthcare work-
ers. Infect Control Hosp Epidemiol. 2007;28(2):165-170.
Elder A, Paterson C. Sharps injuries in UK health care: a
review of injury rates, viral transmission and potential ef-
ficacy of safety devices. Occup Med (Lond).
2006;56(8):566-574.

61.

62.

63.

64.

65.

66.

Armadans Gil L, Ferndndez Cano MI, Albero Andrés I, et
al. [Safety-engineered devices to prevent percutaneous in-
juries: cost-effectiveness analysis on prevention of high-
risk exposure]. Gac Sanit. 2006;20(5):374-381.

Argentero PA, Zotti CM, Abbona F, Mamo C, Castella A,
Vallino A, Luzzi B, De Carli G. Regional surveillance of
occupational percutaneous and mucocutaneous exposure
to blood-borne pathogens in health care workers: strate-
gies for prevention. Med Lav. 2007 Mar-Apr;98(2):145-
55.

US Department of Health and Human Services, Public
Health Service, Centers for Disease Control and Preven-
tion, National Institute for Occupational Safety and
Health. Preventing Needlestick Injuries in Health Care
Settings. Cincinnati, OH: National Institute for Occupa-
tional Safety and Health; 1999.

Lee JM, Botteman MF, Nicklasson L, Cobden D, Pashos
CL. Needlestick injury in acute care nurses caring for pa-
tients with diabetes mellitus: a retrospective study. Curr
Med Res Opin. 2005;21(5):741-747.

Henry K, Campbell S, Jackson B, et al. Long-term follow-
up of health care workers with work-site exposure to hu-
man immunodeficiency virus. JAMA: 1990;263(13):1765-
1766.

Worthington MG, Ross JJ, Bergeron EK. Posttraumatic
stress disorder after occupational HIV exposure: two cases
and a literature review. Infect Control Hosp Epidemiol.
2006;27(2):215-217.


http://www.bvmed.de/

