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Abstract

Needlestick injuries (NSIs) are a recognized r@kdccupationally-related
transmission of bloodborne pathogens (BBP). Theiwence of NSIs and BBP
exposures among firefighters (FFs) and emergendyaaleservices (EMS) personnel has
been documented.

The purposes of this study were: 1) to definepiftudlem of NSI among FFs and
EMS personnel in a suburban fire department (F)identify practices and factors that
influence sharps use and safety; 2) design anceimmgaht and intervention to promote
safer sharps device usage; and 3) to measurefdotiwetness of the intervention among
FFs and EMS personnel.

A multi-phase, mixed methods approach was usedrtblaided a diagnosis phase
that utilized a mixed methods exploratory designingervention period, and a
guantitative evaluation phase that used a befaileafier evaluation design. In the
diagnosis phase, data regarding sharps devicagasetere obtained through a count of
discarded sharps devices. Qualitative data reggusharps practices and factors which
influenced those practice were obtained via focosgs. The PRECEDE/PROCEED
model (PPM) was used as the theoretical framewamrkdésessment, planning,
implementation, and evaluation of an interventiomtrease the occurrence of safer
sharps device behaviors and decrease the frequémniskier sharps device behaviors.
The evaluation phase included a post-interventi@mss count and a post-intervention

survey to assess changes in sharps practices endphact of the intervention.

Xi



During the baseline sharps count, 2743 sharps eewere counted and classified
according to pre-established categories of safe@sky behaviors for NSI. Altered safety
devices on IV stylets were the highest count faal@ behaviors (n=105), followed by
recapped traditional needles (n=53). A statil{iGgnificant increase in risky
behaviors was observed in discarded sharps fronmesicas opposed to ambulances,
among all sharps devices combined (p=0.000) arstyéts (p=0.000). When
comparing advanced life support (ALS) medicatianalt other medications, a
statistically significant increase in unsafe bebevioccurred among all sharps devices
combined (p=0.000) and prefilled syringes (p=0.00@put from eight focus groups of
firefighters allowed for identification of multipldnemes which guided the development
of an intervention.

The intervention included distribution of a haradstraining kit and booklet,
expansion of an existing required BBP training, posters to increase awareness
regarding NSI prevention.

In the evaluation phase, a total of 2178 sharpgéds were counted and classified
in a post-intervention sharps count. Altered gafietvices on IV stylets were the highest
count of unsafe behaviors (n=50). Recapped traditineedles were the second highest
count of unsafe behaviors (n=27), but experienceti&a7% drop in frequency when
compared to baseline. When comparing riskier bemaxo the pre-intervention baseline
sharps count, statistically significant decreasassky behaviors were observed in all

sharps devices combinegf£25.71, p=0.000), IV styletg{=16.87, p=0.000), and

traditional needlesy{=5.07, p=0.024).

xii



A post-intervention survey, consisting of 15 Likecale questions, was returned
by 165 out of 383 active field personnel (41.3%esults indicated high frequencies of
strongly agree and somewhat agree responses negaisk perception; the importance
of using safer needle devices; the impact of therwention on safer needle practices and
sharps safety awareness.

Critical predisposing, reinforcing, enabling, ard/ironmental factors which
influenced sharps device practices were identifi€dis study identified factors and
practices which influenced unsafe sharps devicawels. Due to the statistically
significant decreases in risky behavior in the potrvention sharps count and the
positive responses in the post-intervention suriteagn be concluded that the
intervention did positively impact sharps devicédaor and reduced the risk of NSI.
The implications of the study are numerous anduthela need to explore these practices
and factors at other fire departments and EMS agenaddress gaps in regulations;
promote research targeting FFs and EMS personmegard to NSI, and promote a

nationwide effort to prevent NSI among emergenspoaders.
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Introduction

Needlestick injuries (NSIs) and occupationally-tetatransmission of bloodborne
pathogens (BBP) are a recognized risks and haveddensively studied among
healthcare workers (HCWSs). Firefighters (FFs) amrgency medical services (EMS)
personnel are not typically included in the tramhial definition of HCWs. Rates of NSI
and blood exposure in FFs and EMS personnel haae &dddressed in the published
literature; however, the practices and factors ithaease the risk of NSI within this
group have not been the subject on in-depth exdimmaWhile hospital personnel are
positively impacted by regulations enforced by TJbat Commission, Federal or State-
specific Occupational Safety and Health Administrat, and various other regulatory
agencies, firefighters and EMS personnel employecolointy or city fire departments
often lack the protection provided by state or fatleversight. This lack of regulation
increases the likelihood that FFs and EMS personilleéxperience a higher risk for NSI
and occupationally-related NSI. The purposes isfstudy were as follows: to first
define the risk of NSI among FFs and EMS persoimalsuburban fire department (FD)
and identify practices and factors that influencarps use and safety; then design and
implement an intervention to promote safer shagyscg usage; and finally to measure

the effectiveness of the intervention among FFsEY& personnel.



The following research questions were formulatedef@mination during this

study:

1) What are the types of unsafe sharps techniqugsresent in this FD, as
observed in discarded, used sharps?

2) What is the frequency of the unsafe sharps teclesigientified in Question
one?

3) What sharps practices occur in this FD that inarehs likelihood of
occupationally-acquired NSI, as identified in fogueups of FFs and EMS
personnel?

4) What factors are present that affect unsafe shaghsiques and practices in
this population?

5) What is the culture of safety as perceived by P@ERonnel and how does it
impact the occurrence of unsafe sharps techniquepractices?

6) Can an intervention tailored to this population atipthe frequency of unsafe
sharps techniques?

7) Can an intervention tailored to this population ioy@ the culture of safety

regarding sharps use and NSI?

In order to accurately frame the issue of NSI aB®PEBxposure, it is necessary to
first review the transmission of BBPs and NSI aditional HCWs, occupational
exposure to BBPs and risk of NSl in FFs and EMSqarel, regulations regarding BBP,

how a culture of safety impacts an organizatioa,dhlture, environment, and safety



within EMS and the fire service, and the theoryhef PRECEDE/PROCEED model.
Each of these topics and their relevance to thpgeed study questions will be discussed

in subsequent chapters of this dissertation. Reand discussion, as they pertain to each

research question, will follow.



Chapter 1. Bloodborne Pathogens and Needlestick Iajies: Transmission,
Occurrence, and Risk among Traditional Healthcare Wrkers and Emergency
Personnel

Bloodborne Pathogen Transmission

The Centers for Disease Control and Preventiomeasgis that 385,000
percutaneous, or needlestick, injuries are incuogeldospital-based healthcare workers
(HCWs) each year in the United States (CenterBisease Control, 2010). In addition,
NSlIs affect various HCWs not based in a hospitingge such as home care staff,
emergency medical services personnel, and pharstaffy Needlestick injuries (NSIs)
among healthcare workers (HCWSs) are a concern pihnthaie to the risk of
transmission of bloodborne pathogens, specificallynan Immunodeficiency Virus
(HIV), Hepatitis B Virus (HBV), and Hepatitis C \is (HCV). NSIs, also referred to as
parenteral exposures, have been well-establishadhagher risk exposure to infectious
blood or body fluids, as compared to other roufesxposure (National Surveillance
System for Healthcare Workers, 2011; Cardo, Culeaiesielski, et al, 1997; Centers
for Disease Control, 2007; Fisman, Harris, Soretlgl., 2003; Hernandez, Bruguera,
Puyelo, et al., 1992; Lanphear, Linnemann, Canabal., 1994). In addition to the
occurrence of NSI, prevalence of disease amongdhalation, risk of transmission after
NSI, and the frequency of exposures all contritbatide likelihood that a HCW will test
positive for HBV, HCV, or HIV after a parenteralposure (Bell, 1997). In order to

define the risk to HCWs following NSI, it is imparit to estimate prevalence,



transmission in HCWSs, and risk of transmissionraft8| for the three bloodborne
pathogens of greatest concern — HBV, HCV, and HIV.

Human Immunodeficiency Virus (HIV). While the rates of death from HIV
infection are decreasing due to advances in tre@tarel increases in early detection, the
prevalence of individuals with HIV infection in tlgeneral population remains high.
While the documented number of HCWs with confirnoedupationally acquired HIV is
only 56 cases between 1981 and 2006; there atg tixée additional HCWs who were
exposed during the course of employment but haherenot reported their infection or
have other risk factors that limit the ability teaduate the possibility of occupational
transmission (Centers for Disease Control, 208spite an estimated transmission rate
following NSI, post-exposure prophylaxis does edisit can reduce the likelihood of
seroconversion following exposure.

Prevalence of HIV Estimates from the Centers for Disease Control and
Prevention (CDC) through the end of 2009 indichtd 1,148,200 persons over the age
of 13 years were living with HIV infection in theniled States, including 207,600
persons who were infected but not yet diagnosedtéte for Disease Control, 2012). In
2009 alone, there were an estimated 20,281 dea8 deaths per 100,000 populations
in the United States in persons diagnosed with {@¥nters for Disease Control, 2012).
During this time period, Florida was ranked asdtate with the third highest frequency
of deaths of persons within (16.9 deaths/100,0@ujadion), surpassed only by New
York (19.4 deaths/100,000 population) and Louisi@va0 deaths/100,000 population)
(Centers for Disease Control, 2012). In the Uni¢ates at the end of 2009, the highest

prevalence rate for HIV was among persons 45-5dsyafaage (854.2/100,000



population) and the highest percentage of perspaware of their HIV positive status
was highest among persons aged 13 to 24 year94»9Centers for Disease Control,
2012). The prevalence rate of HIV among blackséafm Americans (1,685.3/100,000
population) was highest among all races/ethnicéares significantly higher than the
second highest race/ethnicity group, HispanicsAcei(617.4/100,000 population)
(Centers for Disease Control, 2012).

The majority of persons in the United States livwnth HIV by the end of 2009
were male (75.7%) and male-to-male sexual contastte most frequently attributed
cause of HIV infection in males (68.1%). (CentiersDisease Control, 2012). Males
who were infected with HIV dueto heterosexual contegere most commonly
undiagnosed (24.4%) (Centers for Disease Cont@dl2R The overall transmission rate
of HIV from 2006 to 2009 decreased 9% from 2006§4ases per 100 persons living
with HIV) to 2009 (4.19 cases per 100 persons gjwiith HIV) (Centers for Disease
Control, 2012).

Transmission of HIV in healthcare workersln a matched case-control-study,
using data from the U.S. National Occupational Midgt Surveillance (NOMS) system,
males linked to HIV were more likely to be healttecavorkers; although the strength of
association has decreased over time (Luckhauptl8e@a2008).

In 1991, a standard protocol was released by tmeeCefor Disease Control and
Prevention (CDC) for local and state health depantisito investigate cases of HIV
infection in healthcare workers who did not haveeotdentified risk factors (Centers for
Disease Control, 2007). ‘Documented cases’ of patanally acquired HIV are defined

as cases in which the HCW has no identified riskdiss and HIV seroconversion is



temporally related to exposure from an HIV-positbeeirce. ‘Possible cases’ are those in
which the HCW has no identified risk factors, hapartunities for job-related exposure
to blood, body, fluids or HIV-positive laboratoryaterials, is found to be HIV positive,
but there is no documented seroconversion aftavsanp (Centers for Disease Control,
2007). Fifty-seven (57) documented cases of odaupaly-acquired HIV were
documented by the CDC from 1981 to 2006; of theses, 85.7% involved transmission
through percutaneous injury and none involved EMiTgaramedics (Centers for Disease
Control, 2007). In the same data set, an additibA@lpossible cases were identified, 12
of which were EMTs or paramedics (Centers for Dsse@ontrol, 2007; Do, Ciesielski,
Metler, et al., 2003.) Clearly, employment as a HBMtes an individual at increased
risk for percutaneous injuries which is a signifitaoncern for occupationally-
transmitted HIV.

Risk for transmission of HIV after percutaneous iafy. In a multi-national
study involving data from the national surveillarsgstems of France, Italy, the United
Kingdom, and the United States, researchers afBfe identified the following risk
factors for HIV seroconversion in HCWs after peamdous injury: (1) deep injury; (2)
injury with a device that was visibly contaminateith the patient’s blood; (3) a
procedure involving a needle placed in a sourcepiéd artery or vein; (4) and exposure
to a source patient who died of acquired immunéedgicy syndrome (AIDS) within two
months of the exposure (Cardo, Culver, & Ciesigl$RD7). The risk of transmission
following NSI contaminated with blood from a patieémfected with HIV is 0.3% (Bell,

1997; GAO, 2000).



Post-exposure management for HIVPost-exposure prophylaxis (PEP) given
within hours of exposure to potentially infectidusod can reduce the likelihood of
transmission of HIV (Centers for Disease Contr60%). The PEP drug regimen
typically includes two or more drugs from five das available to treat HIV infection:
nucleoside reverse transcriptase inhibitors (NRTiggleotide reverse transcriptase
inhibitors (NtRTIs), nonnucleoside reverse trargease inhibitors (NNRTIS), protease
inhibitors (PI) and a single fusion inhibitor (Cerd for Disease Control, 2005). The
recommended PEP regimen is based on the sevetitg @xposure type and the
infection status of the source patient (Centerdigease Control, 2005). These PEP
regimens are not without risk due to the toxicitylee drugs and resultant negative side
effects; therefore the decision to prophylacticaibat the HCW must be based on the
risk of transmission (Centers for Disease Conf201,2). Regardless of the use of PEP,
exposed HCWs must be monitored for seroconversioatfleast 6 months after
exposure, typically at baseline, 6 weeks, 12 weahd,6 months (Centers for Disease
Control, 2001). In cases where a HCW is expos@dmbaminated blood from a patient
co-infected with HCV and HIV and the HCW developSWas a result, the post-
exposure monitoring period should be extendedtftgast 12 months (Centers for
Disease Control, 2001).

Hepatitis B Virus (HBV). HBV can be transmitted by percutaneous or mucosal
exposure to infected blood or body fluids (CDC, 201Transmission most typically
involves injection-drug use, sexual contact withrdacted person, or from an infected

mother to her newborn during Childbirth (CDC, 2Q012)



Prevalence of HBV.The CDC (2012) estimates that there were 35,000HBYV
infections in the U.S. in 2010 and that 805,00Q.tbmillion persons are chronically
infected. In 2010, the death rate in the U.S.tdudBYV infection was 0.5 deaths/100,000
population (Centers for Disease Control, 2012)ore review of 21.8 million death
certificates in the U.S., demonstrated a relativelystant age-adjusted mortality rate of
HBV at 0.56 deaths per 100,000 persons per yearXing, Klevens, et al., 2012).

Transmission of HBV in healthcare worker3.he Centers for Disease Control
and Prevention (CDC) estimated that 12,000 new HB&ttions occurred in HCWs in
1985; however, this number steadily decreased @arb@997, primarily due to the
introduction of a safe and effective vaccine (Center Disease Control, 2010). In a
previously mentioned matched case-control studygusiational Occupational Mortality
Surveillance (NOMS) data, male HCWs were more Yikbhn persons from other
occupations to die from HBYV in the time periodsl®84-1991 and 1992-1999
(Luckhaupt & Calvert, 2008).

Risk for transmission of HBV after percutaneous umy. Estimates of the risk of
transmission for unvaccinated HCWs range from 80% (GAO, 2000). Ninety-six
percent of persons vaccinated for HBV develop imiyy(GAO, 2000; Centers for
Disease Control, 2010).

Data from 2010 analyzed by the CDC, 3,350 repdrteew HBV were reviewed,
of those 47% (n=1,566) had information about expmsuirisk factors (CDC, 2012).
Among this group that reported risk factors for HEM7% (n=10) reported employment
in the medical, dental, or other field involvingntact with human blood and 4.2%

(n=54) reported a NSI.



Post-exposure management for HB\HCWs who are unvaccinated for Hepatitis
B and exposed to blood or body fluids suspectdzbtmfected with HBV should
immediately receive the first injection of the HB¥{ccination series and complete the
series on the recommended schedule (Centers feaggsControl, 2006). HCWs who
have previously received the vaccine, but lack doentation regarding immune
response, should be immediately tested for antésoidi the Hepatitis B surface antigen
to assess the efficacy of their prior vaccinatiGerfters for Disease Control, 2006).
Depending on the vaccination status of the HCWthadsource patient, Hepatitis B
Immunoglobulin (HBIG) may be indicated. A summafythe post-exposure
prophylaxis, as recommended by the Centers forades€ontrol (2001) is presented in
Table 1. Preferably, the recommended post-expgeoghylaxis regimen will
commence within the first 24 hours following expas(Centers for Disease Control,
2001).
Hepatitis C Virus (HCV). In the general population, the most common means of
transmission of HCV is percutaneous exposure, agdiSl, injection-drug use, and
receipt of blood or blood products before the aklity of standard screening tests
(Centers for Disease Control, 2012). HCV infectiam manifest as acute or chronic, but
there is no laboratory distinction between the tvpproximately 75-85% of newly
infected persons develop chronic infection (Cenfi@r®isease Control, 2012). The
CDC (2012) estimates that there were 17,000 new kh@¢tions in 2010 and that 2.7-
3.9 million persons in the U.S. were chronicallfected. In 2010, the mortality rate due
to HCV infection was 4.7 deaths/100,000 populatsurpassing the mortality rate for

HIV (Centers for Disease Control, 2012).
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Prevalence of HCV. There are 3.2 million people in the United Staté®are
chronically infected with HCV; among those indivals, 66% were born between 1645

and 1964 (Centers for Disease Control, 2012; LypgXKlevens, et al., 2012).

Table 1
Recommended Postexposure Prophylaxis for ExposiHepatitis B Virus

Recommended postexposure prophylaxis for exposure to hepatitis B virus

Vaccination Treatment
and antibody Source
response status of Source Source unknown or not
exposed workers* HBsAg' positive HBsAg' negative available for testing
Unvaccinated HBIG?® x 1 and initiate Initiate HB vaccine Initiate HB vaccine
HE vaccine series! Series series

Previously wvaccinated

Known responder®® Mo treatment Mo treatment Mo treatment
Known
nonresponder”  HBIG x 1 and initiate Mo treatment I known high risk
revaccination source, treat as
or HBIG x 2% if source were HBsAQ
positive
Antibody  response
unknown Test exposed person MNo treatment Test exposed person
for anti-HBs? for anti-HBs
1. If adequate,** no 1. If adequate,’ no
treatment is treatment is
necessary necessary
2. If inadequate,” 2. If inadequate,!
administer administer vaccine
HBIG x 1 and booster and
vaccine booster recheck titer in 1-2
months

* Persons who have previously been infected with HBY are immune to reinfection and do not

require postexposure prophylaxis.

Hepatitis B surface antigen.

Hepatitis B immune globulin; dose is 0.06 mL/kg intramuscularky.

Hepatitis B vaccine.

%A responder is a person with adequate levels of serum antibody to HBsAg (i.e., anti-HBs
=10 miUf/mL).

POA nonresponder is a person with inadeguate response to vaccination (l.e., serum anti-HEs
< 10 miU/mL).

* The option of giving one dose of HBIG and reinitiating the vaccine series is preferred for
nonresponders who have not completed a second 3-dose vaccine series. For persons who
previoushy completed a second vaccine series but failed to respond, two doses of HEIG are
preferred.

¥ Antibody to HBsAG.

e

Centers for Disease Control(2001)
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Through 2004, deaths from HCV have been trendingangs (Ly, Xing,

Klevens, et al., 2012). In areview of 21.8 millideath certificates in the U.S., Ly, Xing,
Klevens, and colleagues (2012) found an age-adjustatality rate of 4.58 deaths per
100,000 persons per year, with an average anncraase of 0.18 deaths per 100,000 per
year.

Transmission of HCV in healthcare worker€urrently there is no vaccine for
HCV; therefore, all HCWs are at risk for acquirid@V if exposed. Approximately 2 to
4% of new HCV infections occurring in the U.S. egelar affect HCWs, but there is no
definitive evidence that these are occupationalgted transmissions (Centers for
Disease Control, 2010). Luckhaupt and Calvert 8 @halyzed data from NOMS and
found a significant association between employmettie health-care industry for males
and females, and concluded that HCWs are at inededsk of HCV due to
occupationally-related exposures to HCV infecteabdlor body fluids. Prior to the
identification of HCV in 1990, the virus was refedrto as non-A, non-B hepatitis (CDC;
2010).

Risk for transmission of HCV after percutaneous imy. The average
transmission rate for HCWs exposed to infecteddlsdl.8% (Centers for Disease
Control, 2010; Puro, Petrosillo, Ippolito, et 41995; Kiosawa, Sodeyama, Tanaka, et al.,
1991; Mitsui, Iwano, Masuko, et al., 1992; Hernanyd&ruguera, Puyelo, et al., 1992;
Sodeyama, Kiyosawa, Urushihara, et al., 1993; LaapiL.inneman, Cannon, et al.,
1994). Henderson (2003) reviewed 26 longitudithadies conducted between 1991 and
2002 and found a transmission range of 0 to 22 @¥wing parenteral exposure to

HCV.
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There is evidence that transmission is relatedSbwth hollow-bore needles; in
fact, one study indicated that transmission of Hi&¢urred only with these types of
needles (Puro, Petrosillo, Ippolito, et al., 1996).one review of national data from 1980
to 1989, there were 176 reported exposures to sqatents who were infected with
HCV (Lanphear, Linnemann, Cannon, et al., 1994gvén of these HCWs (6.3%) were
already HCV positive at the time of exposure (Lagth Linnemann, Cannon, et al.,
1994). Fifty (50) HCWs who reported NSI as theteoof exposure were available for
follow-up at 5 months or later; 22 HCWs who werp@sed via other routes were
available in the same follow-up period (Lanpheannemann, Cannon, et al., 1994). For
this total of 72 patients available for follow-upree (6.3%) sero-converted for HCV; all
three of these HCWs had been exposed via NSI, ¢ongersion rate of 6% of all HCWs
exposed via percutaneous route (Lanphear, Linnen@ermon, et al., 1994).

In the United Kingdom, a case series involving @ationally transmitted HCV to 15
HCW revealed that 100% involved a percutaneousynjill but one of these NSI
occurred with a hollow-bore needle. (Tomkins, EtfdXichols, et al., 2012).

Post-exposure management for HC\Following exposure to HCV, the Centers
for Disease Control (2001) recommends anti-HCVrigdor the source patient and
baseline testing on the exposed HCW for anti-HCY larer enzyme activity. The HCW
should receivefollow-up testing at 4-6 months. Awgitive anti-HCV results should be
confirmed with enzyme immunoassay using supplenhantaHCYV testing, such as
recombinant immunoblot assay (RIBA). PEP in thenfof antiviral agents or
immunoglobin is not currently recommended (Center®isease Control, 2001;

Henderson, 2003).
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Needlestick Injuries and Prevention

Circumstances of needlestick injuries in healthcaravorkers. The National
Surveillance System for Healthcare Workers (NaSid)esnatically collects data about
occupational exposures and infections among HC\WxsIgh a voluntary surveillance
system that includes 64 hospitals throughout theedrStates. Between 1995 and 2007,
30,945 blood and body fluid (BBF) exposures weporeed, 82% of those exposures
were percutaneous injuries (NaSH, 2011). Withindigset of percutaneous injuries
(n=25,324), 55% (n=13,847) occurred with hollow#aeedles of which 30% occurred
with a hypodermic needle attached to the syringés dccurred with a winged steel
needle, 6% involved an “other” hollow-bore need® occurred with a IV stylet, and
3% occurred with a vacuum needle (NaSH, 2011).r©Ore-fourth of the NSI described
in the NaSH report (2011) were related to actigitrewhich the needle was being
inserted, moved, or removed from the patient. Beicey of used needles, a practice
known to increase the risk of NSI and prohibiteddyHA regulations, accounted for 6%
of NSI with a hollow-bore needle (NaSH, 2011).

Economic burden of needlestick injuriesProviding the appropriate response to
NSI in HCWs carries an economic burden relate@boidatory tests for the HCW and
source patient, provision of post-exposure proptiglaounseling for the exposed
employee, and lost productivity (Lee, Botteman, thakos, et al., 2005). In a literature
review of 12 studies, Lee and colleagues foundttieestimated cost of NSI ranged
from $51 to $3,766; however, these cost estimdteaat factors in the costs of medical
complications from HIV, HCV, or HBV if the HCW searonverted after exposure (Lee,

Botteman, Xanthakos, et al., 2005). The UnitedeSt&overnment Accounting Office

14



(GAO) advised that the initial cost of post-exp@streatment varied due to the
circumstances of the exposure and estimated a fenmgeb500 to $2500 per exposure,
resulting in a total cost of $37 to $173 milliorr gear in the U.S. due to exposures in
hospital-based HCWs (2000).

Hierarchy of controls. Prevention of NSlIs is paramount in efforts to preave
transmission of bloodborne pathogens (BBPs) ameaditicare workers. The ‘hierarchy
of controls’ refers to a ranking of control measui@ NSI, from most effective to least
effective (Wilburn & Eijekmans, 2004). This hiechy is summarized in Figure 1 and
includes: 1) elimination of the hazard (which irds substitution), 2) engineering
controls, 3) administrative controls, 4) work pregtcontrols, and 5) personal protective
equipment (American Nurses Association, 2002; Gerite Disease Control, 2010;
Wilburn & Eijekmans, 2004). The first level of pention for NSIs, elimination of the
hazard, is accomplished through substitution, geeaf alternate means of medication
administration when possible, such as a table¢awsof injection, or the elimination of
unnecessary injections or sharps devices thatssaianecessary, such as use of
needleless IV systems (American Nurses Associafi0d2; Centers for Disease Control,
2010; Wilburn & Eijekmans, 2004). Engineering coid, also known as ESIPs or safer
needle devices, include needles that retract, sbeat blunt after use (American Nurses
Association, 2002; Centers for Disease Control020%ilburn & Eijekmans, 2004). The
third level in the hierarchy, administrative cogtaentails the implementation of policies
and training programs to limit exposure to andease awareness of the hazard; these
types of efforts may include a NSI prevention combeei, facility-wide training on

prevention of NSIs, or an exposure control plan écan Nurses Association, 2002;
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Wilburn & Eijekmans, 2004). Work practice contrtiat are implemented to prevent
NSIs might include placing sharps containers inlgascessible and highly visible
areas, emptying sharps containers before theylirevierbally announcing a warning to
nearby HCWs when using a sharp, and avoidancessimasharps (American Nurses
Association, 2002; Centers for Disease Control020%ilburn & Eijekmans, 2004).
Lastly, personal protective equipment (PPE), swlaves, gowns, masks, and eye
protection should be provided to place a barridili@r between the worker and the

hazard (American Nurses Association, 2002; Wilb&rgijekmans, 2004).

Hierarchy of Controls
Most Effective

+ Elimination of hazard—remove sharps and needles and eliminate all
unnecessary injections. Jet injectors may substitute for syringes and nee-
dles. Other examples include the elimination of unnecessary sharps like
towel clips, and using needleless IV systems.

« Engineering contrels—examples include needles that retract, sheathe or
blunt immediately after use.

¢ Administrative controls—policies aimed to limit exposure to the haz-
ard. Examples include allocation of resources demonstrating a commit-
ment to health care worker safety, a needlestick prevention committes, an
exposure control plan, removing all unsate devices, and consistent train-
ing on the use of safe devices.

+  Work practice controls—examples include no re-capping, placing
sharps containers at eye-level and at arms reach, emptying sharps con-
tainers before they’re full, and establishing the means for safe handling
and disposing of sharps devices before beginning a procedure.

«  Personal Protective Equipment (PPE)—barriers and filters between the
wotker and the hazard. Examples include eye goggles, gloves, masks, and
ZOWIS.

Least Effective

Figure 1.Hierarchy of controls for prevention of needlesticjury.
American Nurses Association (2002).

Safer needle devicesl he term ‘engineering controls’ refers to desigleyices,
or practices that remove or isolate a practicbéwtorkplace (Centers for Disease
Control, 2010). In the context of NSI preventiengineering controls refer to puncture
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resistant sharps disposal containers and needt@b@r sharps devices with an integrated
engineered sharps injury prevention features (BS#Ps0 referred to as safer needle
devices (Centers for Disease Control, 2010). Sineentroduction of safer needle
devices in 1989, the variety and availability ofdh devices has increased and the cost
has decreased (Department of Health and Humanceen2005). Safety needle devices
typically include either some mechanism to coverribedle (i.e. hinged needle
protectors attached to needle), a retractablereatat allows the needle to be
withdrawn into an encasement, a self-blunting desag a device design that removes the
need for a needle altogether (GAO, 2000).

The Emergency Care Research Institute (ECRI) h@sosed criteria for the
development and selection of safer needle devik®@39( 2000). These criteria propose
that the safety feature: 1) be an integral pathefdevice; 2) be simple and obvious in
operation; 3) be reliable and automatic; 4) proddegid cover that allows the hands to
remain behind the needle; 5) is in effect befosassembly and remains in effect after
disposal; 6) ensures that the user technique idasita that of conventional devices; 7)
minimize the risk of infection to patients and ootate infection control issues beyond
those of conventional devices; 8) have minimalease in biohazard waste volume; 9)
be cost effective (ECRI, 1999; ECRI, 2000; CenterDisease Control, 2010).

Effect of safer needle deviceShere has been some criticism regarding the use
of ESIPs without comparative data between devisggds (Hyman, 2005), or data
regarding the efficacy and reliability of these ideg (Trim & Elliott, 2003). However
there is evidence that the introduction of safexdhe devices does reduce the frequency

of NSls, particularly when used as a componentlafger prevention program (Centers
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for Disease Control, 2000; Orenstein, Reynold, Kaig et al., 1995). In fact, it has
been argued that reductions in sharps injury siteee 1993 are primarily due to ESIPs
emerging as the predominant technology (Jaggery,Réomaa, et al., 2008). A GAO
report from 2000 estimates that 69,000 of 236,080 ¢buld be eliminated annually with
the use of safer needle devices and an additi@®000 could be prevented by
eliminating the use of needle in unnecessary cigtantes (e.g. using a needle when a
needleless option as available). In total, 759 8f injuries could be avoided by
implementation of these two prevention approaches.

While it is generally accepted that the number G\ who develop
occupationally-acquired HIV infection would decreafsthe number of NSI decreased,
an estimate of the number of cases potentiallydmtannot be calculated (GAO,
2000). The GAO (2000) did estimate that 65 casescupationally-acquired HBV
infection and 42 cases of occupationally-acquir€i/Hnfection could be prevented
among HCWs in the hospital setting each year bydavg unnecessary use of needles,
using needles with safety features, and followiafgiswork practices.

Safer work practices.In addition to safer needle devices, safer wodctces
significantly impact the occurrence of NSI (GAO0B). Safer work practices are any
method of using sharps devices that decreaseséliddod of NSI, such as not
recapping used needles unless no alternative ggistgerly disposing of used needles in
puncture-resistant sharps containers; and consiolidspecimen collection from patients
(GAO).

Needlestick injury prevention programs. Since the effectiveness of safety

devices or NSI prevention strategies varies witthdacility and setting, no single device
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or program will work for all facilities or settind€enters for Disease Control, 2010).
There is a large body of published studies deswibuccesses of NSI prevention
programs in the hospital setting. Besides thelabiity of safer needle devices and
improved work practices, NSI prevention efforts tmagdress other contributing factors
such as training; a reduction in the use of invagirocedures, when possible; a secure
work environment; and an adequate staff-to-pati@id (Hanarahan & Reutter, 1997;
Wugofski, 1992; Zafar, Butler, Podgorny, et al.979Gershon, Pearse, Grimes, et al.,
1999).

From 1993-1995, Alvarado-Ramy, Beltraim, Short aalieagues (2003)
completed a study at ten hospitals in the UnitedeStto evaluate a comprehensive NSI
prevention program. This program included enharscedeillance for NSI, education
and training of HCWs on the use of ESIPs, assessofi&SIP use and activation and the
efficacy of the devices, and evaluation of HCW<fatition with the ESIPs (Avarado-
Ramy, Beltraim, Short, et al., 2003). Reports@fcptaneous injury were reviewed and
classified as ‘preventable’ if one of four critewas met: (1) a needle was unnecessary
for the procedure; (2) a “safer” needle device anaalable; (3) a safer work practice
could have been used; or (4) there was impropeatieeksposal (Avarado-Ramy,
Beltraim, Short, et al., 2003). HCWs reported altof 361 NSI involving hollow-bore
devices; investigators classified 78% as preveaté@®arado-Ramy, Beltraim, Short, et
al., 2003). In this group of hospitals, a compredneNSI prevention program centered
around the use of ESIPs did successfully lower fdf&s (Avarado-Ramy, Beltraim,

Short, et al., 2003).
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The effect of implementing ESIPs at Memorial Sld&ttering Cancer Center
was analyzed by comparing a 12 month period befodeafter introduction of “safer-
needle system” (Sohn, Eagan, Sepkowitz, et al4R0Bxposures were classified as
‘high’ or ‘low’ in accordance with categories praed by the CDC for surveillance of
HCWs exposure to blood/body fluids and bloodboraghpgens; insertion of an IV and
blood sampling were among tasks rated as ‘higk’ ($®0hn, Eagan, Sepkowitz, et al.,
2004). After ESIPs were widely available at thalfty, the high-risk percutaneous
injury rate dropped from 1.75 to 0.83 per moriRk{.056), the overall NSl incidence rate
decreased from a monthly average of 10.8 toB<®.01), and the total NSI rate per
1,000 full-time employees per year dropped fromd44 <0.01) (Sohn, Eagan,
Sepkowitz, et al., 2004).

At the University of Connecticut Health Center, t$l intervention program
included increased education, changes in the typsgisarps devices purchased, more
administrative involvement, availability of ESIRs)d introduction of safe practice
protocols (Trape-Cardoso & Schenck, 2004). Overeayear period, medical and dental
students and nursing personnel experienced statlgtsignificant changes in the rate of
percutaneous exposure to bloodborne pathogens {#ré%a to 2.6% and from 9.2% to
2.7%, respectively) (Sohn, Eagan, Sepkowitz, efabD4).

Occupational Exposure to Bloodborne Pathogens andigk of Needlestick Injury for
Emergency Personnel

The risk of needlestick injury (NSI) in firefighte(FFs) and Emergency Medical

Services (EMS) personnel warrants further exanonadind intervention. When NSIs

involve a patient with an infectious disease, thesequences of and the risk of NSI can
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be life-changing and cause significant morbiditg amortality. Despite concerns about
underreporting, there are local and national ssuthat document the existence of NSl in
this unique population. In addition, there are@ased risks of incurring NSI due to the
EMS work environment, as well as the type of pasievho receive emergency care.

Consequences of and risk from NSI for emergency psonnel. Needlestick
injuries in firefighters and EMS personnel are eficern due to the risk of transmission
of bloodborne pathogens, such as Hepatitis B (HBM)patitis C (HCV), and Human
Immunodeficiency Virus (HIV). While the discussicggarding the risk of bloodborne
pathogen exposure tends to focus on HIV, transomssi HCV is also of significant
concern. HBV is no longer a significant concerndocupational exposure due to the
availability of a safe and effective vaccine anel widespread implementation among
healthcare workers in the U.S. (RisChitelli, HarNcCauley, et al., 2001).

FFs and EMS personnel commonly treat patients tnatlnmatic injuries or
medical conditions resulting in a large amountlobl on the scene of the call or in the
back of the ambulance. Thus, exposure to bloodhpiatl contaminated with HIV,

HBV, and/or HCV is an inherent risk in the EMS dielln a GAO report addressing
needlestick injuries and prevention, it is notggh¢ total number of needlestick injuries
sustained annually in the United States is unkn@md,the lack of data from nonhospital
settings appears to be greatest obstacle in dgravimational injury estimate” (2000, p.3).
Understanding NSI in FFs and EMS personnel is eaeepof addressing this gap in
knowledge.

Occupational transmission of Human Immunodeficienafirus (HIV).

Numerous studies regarding bloodborne pathogensexpon the more general
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classification of healthcare workers have idendifissk factors that increase the
likelihood of transmission of HIV. These risk facd for seroconversion include
percutaneous injury, as opposed to mucosal or eatenexposure, the concentration of
virus in the blood involved in the exposure, anel diepth, extent, and amount of tissue
involved in the injury (Henderson, Fahey, Willy,adt, 1990).

Occupational transmission of Hepatitis C Virus (HQV Similar studies
regarding occupational transmission of HCV idenéifigployment in the healthcare field
as a risk factor for seroconversion (Alter, 1990ne review of occupational exposures
with blood from patients known to be infected WiV found that 16 out of 911 (1.8%)
HCWs tested for follow-up seroconverted (Alter, TR9Four of the 16 (25%)
seroconversions occurred in employees who had exped a needlestick with a
hollowbore needle (Alter, 1997). However, sevstatlies have documented evidence
that occupationally transmitted Hepatitis C is asignificant concern within the EMS
and fire service community and that the prevaleate of Hepatitis C among emergency
services and/or public safety workers is similathi@t of the general population (Datta,
Armstrong, Roome, et al., 2003; Upfal, Naylor, & tdlanick, 2001; Werman & Gwinn,
1997; Roome, Hadler, Thomas, et al., 2000; Parta@4}; Spitters, Zenilman, Yeargin, et
al., 1995).

Occupational transmission of Hepatitis B Virus (HBV Hepatitis B does pose
a risk to unvaccinated HCWs. If a healthcare workemvaccinated and exposed to
Hepatitis B via percutaneous injury, the risk (feise transmission is up to 100 times

more likely than if exposed to HIV (Centers for Base Control and Prevention, 2011).
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However, prevention efforts for occupationally aiced Hepatitis B have focused on
employer-based vaccination programs.

Over time, the frequency of occupational transroissif HBV has decreased
significantly due to introduction of a safe anceetfve vaccine, a decrease in prevalence
of disease in the general population, and impleat&mt of prevention programs with
HCWs (RisChitelli, Harris, McCauley, et al., 20@enters for Disease Control, 2010).
In 1982, the CDC estimated that 10,000 HCWs froenntiedical and dental fields
contracted HBV; by 2004, this number had droppe80# (Centers for Disease Control,
2011). A decrease was also seen in the incideineeute Hepatitis B in the general
population of the United States due to implemeatatif a national strategy to eliminate
HBV, as shown in Figure 2 (Centers for Disease @n2011). Clearly, the risk of
occupationally-acquired HBV has decreased dued@tailability of a safe and effective
vaccine; occupational risk of HIV transmission percutaneous injury is of highest
concern.

Exposure to bloodborne pathogens in firefighters ath EMS personnel.

Despite a known limitation of underreporting, aable data from local and
national studies indicate that percutaneous irgutti occur in FFs and EMS at a rate that
deserves targeted prevention efforts. In addiftdis and EMS personnel function in a
unique environment that pre-disposes them to nstchenjury. While there is little
published data about the risk factors that lead3bin FFs and EMS personnel, the
available data about NSI risk factors and tradalddCWs suggest an elevated risk level

for FFs and EMS personnel.
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Incidence of acute Hepatitis B, by year
United States, 1980-2010
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Figure 2.Decreasing incidence of acute Hepatitis B, by ygaited States, 19-2010
Centers for Disease Control (20).

Underreporting of exposures to BBP in FFs and EM®&sonne. Reports
anddiscussions regarding bloodborne pathogen exposutgglS personnel and FI
must be analyzed in the context of ur-reporting; that is, one must consider that a I:
percentage of bloodborne pathogen exposures ipdipglation are not reported. lact,
in a survey of 296 firefighters and EMS personnéVliami, Florida, 52% of responder
who had incurred an NSI within the past 12 mon#us ot reported the injury to the
employer (Carillo, Fleming & Lee, 1996). In a seywof paramedics withinl states,
participants who indicated ththey had experienced a bloodborne pathogen exp
within the previous 12 months (n=538) were askembitwhether the incident wi
reported to the employer (Boal, Leisiousa, et al., 2008). For NSI (125), ony 72%

of exposure were reported to the employer variety of reasons were given for r
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reporting these injuries, including not thinkingignificant exposure had occurred and
not wanting to be reprimanded (Boal , Leiss, RH&bt al, 2010).

These findings of under-reporting among EMS persband FFs are similar to
the trend among general HCWs. A review of seveliglied surveys of HCWs who had
incurred NSl indicated that at least 50% did npbrétheir injury (Centers for Disease
Control, 2010). The available data regarding Nf#iudd be reviewed with assumption
that the rates and frequencies provided are marddgsement’ level.

Rates and frequencies of BBP Exposure in FFs and ENdersonnel: Local

populations. Several studies with local populations of EMS persb and FFs
have attempted to define the problem of bloodbgathogen exposure among this
unique population. However, these studies mayaaoepresentative of the national
trend, given the limited populations studied.

A review of exposure reports from 1988 and 198%iving FFS/EMTs at the
Portland, Oregon Fire Bureau showed that of thexfiosures involving needlesticks,
contamination of non-intact skin, or mucous meméesanith blood or body fluids,
18.7% were needlestick injuries (Reed, Daya, Jua,,€1993). Authors from the
Portland study estimated an incidence rate of Aeztllesticks per 1,000 EMS calls
(Reed, Daya, Jue, et al., 1993).

A retrospective study of first responders visitiigergency Departments in
Rhode Island from 1995-2001 identified 200 emergatepartment visits for blood or
body fluids exposures (Merchant, Nettleton, MageBecker, 2009). Thirty-four percent
of these injuries were percutaneous injuries; ticelence rate for this type of injury

peaked in 1999 and then began to decrease (Merd¥ettieton, Mayer, & Becker,
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2009). In a similar retrospective study of the BasEMS system, 419 occupational
exposure health reports filed between 2007 and 2@08 reviewed (El Sayed, Kue,
McNeil, & Dyer, 2011). Only 1.5% of these exposuvgere caused by needlestick injury
(El Sayed, Kue, McNeil, & Dyer, 2011). This freaueg of needlestick injury was quite a
bit lower than previous studies. The authorslaitad this low rate to the availability of
self-capping needle devices and an annual revieall okedlestick injuries (El Sayed,
Kue, McNeil, & Dyer, 2011).

Firefighters from Atlanta and Fulton County, Geargiere surveyed regarding
occupational exposures to blood as part of a Istyely also involving law enforcement
officers (Averhoff, Moyer, Woodruff, et al., 2002Df the 189 firefighters who
participated in the survey, only 0.6% reported éaaring sustained a NSl and 1.7%
reported being cut by a sharp object while perfagmob duties (Averhoff, Moyer,
Woodruff, et al., 2002). Marcus, Srivastava, Beltl colleagues (1995) surveyed EMS
workers as they were returning from calls in tHoe8. cities with high acquired immune
deficiency syndrome (AIDS) incidence. One needikshjury was reported in the
course of 165 shifts and 2,472 emergency callsjtreg in an estimated annual
frequency rate for percutaneous injury of 0.2 (MigrcSrivastava, Bell, et al., 1995). The
same study revealed an average of 0.8 NSI per bdKewshifts (Marcus, Srivastava,
Bell, et al., 1995).

While these local studies provide insight into teality of NSI among FFs and
EMS workers, they may not accurately reflect rate®ng fire departments and EMS
agencies in other locations. National studies)eMimited in number, may provide a

more accurate definition of the scope of the pnoble
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Rates and frequencies of BBP in FFs and EMS persetriNational

samplesA limited number of national studies were identfi@uring this
literature review Rischetelli, Harris, McCauley and colleagues (20@Y)ewed five
published studies regarding the risk of NSI amokRg &1d EMS personnel and used data
from those studies to calculate an annual riskNf8f among full-time EMS personnel
and firefighter-paramedics compared to that ofiti@eal HCWs: 870-1370 NSIs/1000
employees/year and 92-230 NSIs/1000 employees/yesgrectively.

Chen and Jenkins (2007) surveyed 1067 workers védre weated in Emergency
Departments for bloodborne pathogen exposurestifigehnthrough the National
Electronic Injury Surveillance System (NEISS). Niestick injuries were the primary
source of exposures in non-hospital settings, dinlpEMS personnel and FFs. There
was a statistically significant differend@<0.001) in the frequency of needlestick
injuries with used needles or sharps between nepitad and hospital personnel: 84%
and 55%, respectively (Chen & Jenkins, 2007).

Reichard, Marsh, and Moore (2011) estimated th& @5injuries among EMTs
and paramedics requiring emergency departmenswiationally from 2003 to 2007
were related to needlestick injury (n=99.400) (Rard, Marsh, & Moore, 2011).
However, a national cross-sectional survey of matiy registered EMTs (NREMT)
found that 5.2% (n=659) of all injuries reportedravpuncture-type injuries (Heick,
Young, & Peek-Asa, 2009).

In a mail survey of paramedics in ten states, Lamsbscolleagues found an
incidence rate for NSI of approximately 1.2 NSI f6r0000calls (Leiss, Ratcliffe,

Lyden, et al., 2006). In a related study, Boal eolieagues (2010) surveyed 2664
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paramedics in 12 states in 2002-2003 and foundlB@fparticipants reported an NSI
within the previous 12 months, representing 24.5%llaeported bloodborne pathogen
exposures within this group. The rate of needikstivas estimated to be 100 per 1,000
employee-years (Boal , Leiss, Ratcliffe et al, 201A review of needlestick injury rates
for emergency responders in eight published stuénsaled a range of 3 NSls per 1,000
employee years for firefighter-EMTs in Portlande@on to 367 NSIs per 1,000
employee years for paramedics in Florida (Boalist,eRatcliffe et al, 2010).

While the incidence rates oéportedNSIs may not be high, NSIs account for a
significant portion of bloodborne pathogen exposwamong EMS personnel and FFs and
pose a risk for transmission, particularly HIV.bJelated risk factors, such as the EMS
environment and the types of calls, increase Hadiliood of NSI.

Risky needle practices in EMS personnelHarris and Nicolai (2010) surveyed
EMS personnel in Virginia to determine complianaghweverall universal precautions.
Of the 183 participants who reported regularly gsieedles while performing job duties,
14% said they always re-capped needles after d8e réported re-capping most of the
time, 11% seldom re-capped needles, and 61% nexeapped (Harris & Nicolai, 2010).

Risk of needlestick injury related to the EMS workenvironment. EMS
personnel and FFs routinely use hollow-bore neeaslesn providing emergency care and
these types of needles cannot be avoided whenddngwveritical aspects to patient care,
such as starting intravenous lines (1Vs) or whesingi intramuscular (IM) injections.
While regular use of these devices is particuledgcerning for transmission of

bloodborne pathogens (Do, Ciesielski, Metler, Hamianmin, & Flemming, 2003;
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Tomkins, Elford, Nichols, et al., 2012), there adslitional elements of risk that exist in
the FD and EMS workplace.

In a qualitative study of hospital-based personpaticipants cited overcrowded
work areas and poor lighting as contributing fastor NSI (Knapp, Grytdal, Chiarello, et
al., 2009). A case-crossover study among hospaaéd personnel showed statistically
significant increases in NSI when the employee miaking, angry, distracted, or when
the sharp was passed multiple times and increadéSliwhen the employee was
fatigued or working with an uncooperative patidfis(nan, Harris, Sorock, et al., 2003).
In another case-crossover study examining injuras sharps devices among medical
trainees and HCWs, fatigue emerged as a statigtmighificant factor for NSI (Fisman,
Harris, Rubin, et al., 2007). The very nature of &Mork introduces many of these risk
factors on a regular basis. For example, the bathe ambulance is a confined space
with limited areas for movement. Some scenes, agahotor vehicle accidents, may
involve patient treatment outside during night tineeirs. FFs and EMS personnel often
work 24 or 48 hour shifts, resulting in increasatigue.

Therefore, there is a definitive risk of HIV tranission as a result of NSI in EMS
personnel and firefighters. FFs and EMS persoragllarly use hollow-bore needles in
a work environment that is inherently risky for NSJnderstanding the circumstances in
which these NSI occur, as well as additional jdatesl risk factors and practices, can
help to identify areas to target in prevention gfo

Risk of needlestick injury related to call type. The type of emergency medical
situation or ‘call’ may also influence the likelibd of bloodborne pathogen exposure.

While there is limited information about this rifdctor in the published literature, there
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is some suggestion that calls that are more driticaature may be more likely to result
in exposure.At the Portland, Oregon Fire Bureau, 20% of remgbrteedlestick injuries

in 1988-1989 were sustained during calls that medlcardiopulmonary resuscitation
(CPR) (Reed, Daya, Jue, et al., 1993). In ChenJandin’s (2007) study of bloodborne
pathogen exposures treated in emergency departngeester than 70% of survey
respondents from EMS and law enforcement repohtedbioodborne pathogen exposure,
including NSI, occurred while performing an emergetask.

In focus groups of hospital-based personnel andrsigors regarding NSI,
participants indicated that uncooperative patigrdse the greatest risk for NSI (Knapp,
Grytdal, Chiarello, et al., 2009). FFs and EMSspenel often provide care to
uncooperative patients, including those suffernognf head injury, post-ictal after
seizures, intoxicated or under the influence dfitlsubstances, and aggressive behavior
due to mental health issues.

EMS personnel and FFs regularly participate inaaitmedical calls and in calls
involving uncooperative patients, thereby addingh®risk of NSI. Given the
occurrence of NSl in EMS personnel and FFs, theaigransmission of HIV and HCV
with these NSIs, and the risk factors inherenhaprovision of emergency medical care
in the field, the issue of NSI in emergency medreaponders warrants further
exploration.

While FFs and EMS personnel are known to undertepork-related BBP
exposures, there is evidence from local and ndtgindies to show that needlestick
injuries do occur at concerning frequencies. Tlaeeemultiple job hazards related to

functioning in an emergency response setting, alyroutine use of hollow-bore
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needles, performing job duties in moving vehicfasyiding care in the confined space
of an ambulance, working in poorly lit conditiomsd responding to critical calls and
those involving uncooperative patients.

Impact of safer needle devicesWhile availability, use, and impact of ESIPs has
been studied in a wide variety of healthcare ptess, including home health care
workers, hospice workers, and dental care perspnitidd data exists regarding ESIPs
and FFs and EMS personnel (Leiss, J.K., 2010; Gdede Baker, Cuny, et al., 2007).

In a mail survey conducted in 2002-2003 involvimggmedics in ten states, the
incidence rate of NSI was found to be approximabelg-fourth that of other states; this
difference is important because California wasfitls¢ state to mandate the use of ESIPs
for paramedics (Leiss, Ratcliffe, Lyden, et al.0g)

In a mail survey administered to a nationally repréative sample, Mathews,
Leiss, Lyden, et al. (2008) found that a notableg@atage of paramedics did not use
sharps safety devices, even when they were provittethe same study, paramedics in
California were more likely to use sharps safetyicks than paramedics in other parts of
the United States and the difference in usage vatesd between types of devices
(Mathews, Leiss, Lyden, et al., 2008). For intramegs catheters, medics in the U.S. used
the safety feature 83% of the time, while medic€atifornia used the safety feature 95%
of the time and safety features on prefilled syemgrere implemented only 45% of the
time in the national sample and 66% of the timthanCalifornia sample (Mathews,
Leiss, Lyden, et al., 2008).

Peate (2001) documented a statistically significeatrease in NSI in EMS

workers of a municipal fire department after intiotlon of a self-retracting lancet.
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Therefore, sufficient evidence exists to demonstitadt risk factors for and NSI occur in
the FF and EMS population and that safer needleeghave had some success among
this same population.

Research Questions

IV stylets and needles used with syringes for itipgs are hollow bore needles
routinely used by EMS personnel and FFs in thesmaf patient treatment for medical
and traumatic injuries. Therefore, the risk fangmission of bloodborne pathogens
exists for this type of personnel during the parfance of their typical job duties.
Despite this inherent risk, typical surveillance heedlestick injuries and occupational
exposure to bloodborne pathogens among HCWs ddesahade FFs and EMS
personnel (Perry & Jagger, 2003). However, thezesaveral studies with local
populations of EMS personnel that provide a glimpisihe frequency in which EMS
personnel and FFs sustain needlestick injuries)(N&lwhich stage of use the NSlIs
occur, and the types of events in which exposaredikely to occur.

To understand the risk of occupationally-related &l potential BBP
transmission in the study population, the first twsearch questions must be answered:
1) what are the types of unsafe sharps technig@sept in this FD, as observed in
discarded, used sharps devices and 2) what fseitpeency of the unsafe sharps
techniques defined when investigating the firstsioa?
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Chapter 2. Regulations that Impact Needle Safety ahSharps Devices

Several levels of regulations and standards exigtdmote occupational safety
among healthcare workers (HCWS) and firefighteksthe federal level, the Centers for
Disease Control and Prevention (CDC) and the UrBttatles Occupational and Safety
and Health Administration (OSHA) have promoted dtads to reduce the likelihood of
HCWS exposure to bloodborne pathogens. Many staes a state level Occupational
Safety and Health Agency that adopts and enforeefeteral standards or pass state
standards that exceed the federal standards. eJhiémajority of states, Florida does
not have a state-level Occupational Safety andthi@aministration; consequently,
federal OSHA guidelines apply to businesses and@ienterprise within the state of
Florida. However, agencies considered to be stataty, or local government entities
are not governed by federal OSHA regulations. Assalt, firefighters and EMS
workers employed by county and city fire rescuena@gs do not have the protection
afforded by federal OSHA oversight.

There are two agencies within the state of Flotidé potentially could address
this gap in occupational health and safety reguiati the state Fire Marshall’s Office or
the Bureau of Emergency Medical Services (BEMShfodunately, neither agency has
provided standards or oversight related to the patonal health and safety issues
inherent to EMS. Therefore, employees of county @ty fire rescue departments must
defer to the decisions of their individual empl®s/ezgarding these issues, including

prevention efforts for exposure to bloodborne pgéms and needlestick injuries.
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Federal Guidelines and Legislation

In response to the emergence of the Human Immuinaelety Virus (HIV) in the
1980s, the Centers for Disease Control and Prexe(@DC) established guidelines for
Universal Precautions for healthcare workers &tafsexposure to blood or body fluids
of patients (U.S. Centers for Disease Control, )98 hese initial guidelines
recommended: “(1) increased use of personal pregeetjuipment (PPE) such as gloves,
fluid-resistant gowns, protective eyewear, maskd, @her barrier garments to reduce
contact with blood and contaminated body fluid$;s&fer handling and disposal of sharp
medical devices; (3) hepatitis B vaccine offered@atost to employees; (4) use of
puncture-resistant sharps containers, placed as al® possible to the point-of-use; and
(5) annual training of all at-risk workers in thetective measures included in the
guidelines” (Jagger, Perry, Gomaa, & Phillips, 20083). These guidelines served as
the foundation for development of the BloodbornthBgens Standard in 1991, the
Needlestick Safety and Prevention Act of 2000, lwedsubsequent revision of the
Bloodborne pathogens standard in 2000. Figure Bighes a timeline of the key federal
guidelines and regulations related to needlestigky prevention.

The Bloodborne Pathogens Standard of 1991The United States Occupational
Safety and Health Administration (OSHA) began pdaces in 1987 for incorporating
the CDC guidelines listed above and for enactinggalatory standard related to

occupational exposure to bloodborne pathogens @efartment of Labor, 1987).
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In 1991, the OSHA Bloodborne Pathogens Standar&)BrRs promulgated (U.S.
Department of Labor, 1991). The OSHA BPS mirrateslUniversal Precaution
guidelines established by the CDC and continudégtthe primary authority protecting
healthcare workers in the United States from octopal exposure to bloodborne
pathogens.

The development of engineering controlsBoth the CDC Universal Precaution
guidelines and OSHA'’s BPS included a ban on recappf contaminated (or used)
needles and the need for puncture- and fluid-sistharps disposal containers at the
point-of-use, “preferably within arms’ reach of theer” (Jagger, Perry, Gomaa, &
Phillips, 2008, p. 64; U.S. Centers for Diseaset@dn1991; U.S. Department of Labor,
1991).

In addition to these measures, safety-engineeredieeand sharps devices
appeared on the commercial market around 1989seTltievices were designed to reduce
the risk of sharps injuries to healthcare worketf€\VS) through engineering controls.
In 1991, the BPS listed ‘engineering controls’ laes preferred method to reduce the risk
of needlestick injury to HCWS (Jagger, Perry, GongaRhillips, 2008). The
availability of various brands, designs, and shasces with engineering controls
increased rapidly in the early 1990’s to includiegafeatures in devices used for
injections, vascular access (such as intravenaas br IVs), phlebotomy (or blood
drawing), and surgical procedures.

Emphasizing safer medical devices.In 1992, the U.S. Food and Drug
Administration (FDA) issued a “Safety Alert” relatéo the dangers in using hypodermic

needles for accessing IV ports and connectingn@di(‘piggybacking’) (U.S. Food and
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Drug Administration, 1992). The voluntary “Saf&lert” also established a priority for
the adopting of needleless IV connectors and \ésssyringes (‘flushes’) and is
considered the “first government policy with notibée impact on the use of needle
devices” (Jagger, Perry, Gomaa, & Phillips, 20084). This FDA “Safety Alert” used
terminology that would persist as the definitiordetices designed to reduce needlestick
injury evolved. Table 2 summarizes this newlyadticed terminology (U.S. Food and
Drug Administration, 1992; Jagger, Perry, Goma&[&llips, 2008, p.64).

Table 2

FDA “Safety Alert” Defining Devices Designed to Red Needlestick Injury

e Devices should have a fixed safety feature to @ barrier between the hands
and the needle after use.

e The safety feature should allow or require the kandemain behind the needle
at all times.

e The safety feature is an integral part of the dewicd not an accessory.

e The safety feature is in effect before disasserahty remain in effect after
disposal [to protect users and trash handlers @nenvironmental safety].

e The safety feature is as simple as possible, andres little or no training to use
effectively.

Adapted from Jagger, Perry, Gomaa, & Phillips, 2008

The FDA, in conjunction with the National Instituter Occupational Safety and
Health (NIOSH) and OSHA, issued a second signifitdafety Advisory” in 1999
related to the risks associated with glass micrateanit capillary tubes (U.S. Food and
Drug Administration, 1999). This equipment cong&lrblood and was prone to
breakage, thus creating a serious occupationabfiskood exposure for HCWS. The
use of plastic or plastic-wrapped tubes was recomsied, rather than glass tubes.

Moving towards needlestick injury prevention. Between 1998 and 2000,
seventeen states passed legislation requiring eremsldo provide safety-engineered

sharps devices (Jagger, Perry, Gomaa, & Phillip@8R Dr. Janine Jagger and
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colleagues at the University of Virginia, throudie tEpiNet" program, maintain a
master list of these types of devices that cancbessed at

http://www.healthsystem.virginia.edu/pub/epinet/feafetydevice.html.Because these

efforts occurred at the state level, the regulatiere inconsistent between states and
created a ‘piecemeal’ effect. In 1998, OSHA beggeking input from healthcare
facilities regarding workplace experiences withiaagring controls designed to reduce
the risk of needlestick injury to HCWS. After OSHANcluded that “safer medical
devices are an effective and feasible method cdttzontrol”, the U.S. General
Accounting Office (GAO) conducted a cost/benefialgais of enacting a national
requirement of the adoption of safety-engineereatEh(Occupational Safety and Health
Administration, 1999). The GAO report was supp@tof this effort, citing cost-
effectiveness and the benefits of technology indimg the consequences of needlestick
injury (Heinrich, 2000).

The GAO report resulted in a revision of the BP8ngj OSHA compliance
officers the authority to issue citations and l&éwmgs against healthcare providers who
failed to provide safety-engineered sharps forrteeiployees (Occupational Safety and
Health, November 5, 1999). The revised BPS empbidghat engineering controls must
be used whenever available to reduce employeessexe.

The Needlestick Safety and Prevention Act of 2000Fhe United States
Congress passed the Needlestick Safety and PremeXtt of 2000 in order to expand
and clarify the language used by OSHA in the BR&ing to needlesticks and sharps
safety. In addition to requiring OSHA to revise BPS, the law required: (1) HCWs

providing direct patient care be included in thegass of evaluating and selecting safety-
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engineered needles and sharps; (2) employers dot@wauation and implementation
of safety-engineered devices; (3) employers upithaie evaluation plan annually to
reflect the consideration of new technology; andef@ployers maintain a sharps injury
log documenting the types of devices causing iagiand an explanation of the
circumstances of each injury (Jagger, Perry, Go&ahillips, 2008). OSHA made the
corresponding changes to the BPS and the revis&vgdnt into effect in April 2001.

The Revised Bloodborne Pathogen Standard (BPS) od@1. One important
task of the revised BPS (2001) was outlining ardedin of a “sharp with engineered
sharps injury protection” (SESIP) as a “non-neattiarp or needle device used to
withdraw body fluids, accessing a vein or arteryadministering medication or other
fluids, with a built-in safety feature or mechanitimt effectively reduces the risk of an
exposure incident” (U.S. Occupational Safety andltde 2001a, p. 5320). Table 3
compares the earlier definition established byRDA's “Safety Alert” in 1992 with the
definition established in the revised BPS.

The revised BPS did not specify brands or prodestghs so that a variety of
safety devices could be considered and/or impleegenin addition, this lack of
specificity insured that the BPS would not serva dsirrier to implementation of new
technology as industry developed new designs dietlysdevices. OSHA delegated the
responsibility for choosing devices for use backh®individual healthcare facility,
“OSHA does not approve or endorse any produads your responsibility as an
employer to determine which engineering controésagopropriate for specific hazards,
based on what is appropriate to the specific mégiceedures being conducted, what is

feasible, and what is commercially available ((WScupational Safety and Health, n.d.).
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The revised BPS requires that “[w]here conventioredles are being used, an employer
is responsible for evaluating SESIPs availablenebarket for each particular procedure
where there is a reasonably anticipated exposurta or OPIM and using appropriate,
effective devices for those procedures” (Occupati@afety and Health, 2001c, p.1).
However, OSHA emphasized that the revised BPS “doesmpose new requirements

for employers to protect workers from sharps iggrithe original standard already
required employers to adopt engineering and waaktpre controls that would eliminate
or minimized employee exposure from hazards assatigith bloodborne pathogens”
(Occupational Safety and Health, 2001b, p.2).

Table 3

Evolving Definitions of a Sharp with Engineered i@lsadnjury Protection

FDA “Safety Alert” e Devices should have a fixed safety feature to pi®wa

(1992) barrier between the hands and the needle after use.

e The safety feature should allow or require the ksand
remain behind the needle at all times.

e The safety feature is an integral part of the dewicd
not an accessory.

e The safety feature is in effect before disasserahty
remain in effect after disposal [to protect userg a
trash handlers and for environmental safety].

e The safety feature is as simple as possible, and
requires little or no training to use effectively.

Revised Bloodborne e Non-needle sharp or needle device
Pathogen Standard e Used to withdrawing body fluids, accessing a vein 0
(2001) artery, or administering medication or other fluids

e With a built-in safety feature or mechanism that
effectively reduces the risk of an exposure inciden

Adapted from Jagger, Perry, Gomaa, & Phillips, 20p%4
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OSHA interpretation of standards. In subsequent years, OSHA has published
interpretations of standards in response to quesposed from external individuals,
agencies, or businesses. These interpretatiostaiodards provide guidance on
expectations for compliance, as well as providei$ipations for enforcement.

OSHA has determined that the use (or lack of prom)sof safety devices cannot be
based solely on the additional expense associatadsafety engineered devices. OSHA
clarified, “The standard does not give the empldigeroption to forego appropriate,
commercially available, and effective engineeringteols” (U.S. Occupational Safety

and Health, 2001d, p.1). OSHA further assertslelggting a safer device based solely
on the lowest cost is not appropriate. Selectiostrbe based on employee feedback and
device effectiveness” (Occupational Safety and the2001d, page 1). These efforts by
OSHA and the CDC have resulted in well-developeatidefined regulations regarding
prevention of bloodborne pathogen exposure andlestexk injury.

State Oversight

There is an inconsistency among states regardagxistence of state-level
OSHA agencies. Twenty-five states, Puerto Riod,tae Virgin Islands have federally-
approved state-level OSHA agencies (U.S. Departwfelndbor, n.d.). When a state-
level OSHA office exists, that state must enfor@Ha regulations that meet the federal
standards, but may set regulations that exceeftleeal standards. In the majority of
cases, these state-level OSHA agencies have grmdiover state, county, and city
government employers. In Connecticut, lllinoisyNé&ersey, New York and the Virgin
Islands, the state-level OSHA only applies to ssate local government employees (U.S.

Department of Labor, n.d.). Ininstances wheratedevel OSHA agency does not
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exist, federal OSHA regulations are enforced byoregly located federal OSHA agents.
Even in these instances, the federal OSHA doebangd jurisdiction over state, county,
and city government employers. In Florida, twdestgencies could potentially regulate
occupational health and safety issues related srgency medical response in Florida:
the state Fire Marshall’s Office or the Departmefitealth, Bureau of EMS.

Florida State Fire Marshal. In 2002, two firefighters died during a live fire
training exercise in Osceola County. These deatre preventable and believed to be a
consequence of lack of oversight during firefightaming. As a result, the Florida
Firefighter's Occupational Safety and Health AGEQSHA) was created (Florida State
Fire Marshal, n.d.). While the introduction to FFBA states, “It is the intent of the
Legislature to enhance firefighter occupationaésaand health in the state through the
implementation and maintenance of policies, prooesjpractices, rules, and standards
that reduce the incidence of firefighter employeeidents, firefighter employee
occupational diseases, and firefighter employedifets” (Florida Firefighter
Occupational and Safety Act, F.S. 633.803), theesponding information on the State
Fire Marshall's web site covers solely fire-relatextupational issues. FFOSHA further
specifies that there should be a “continuous saidirefighter employee occupational
diseases” and ways to control and prevent thosases (Florida Firefighter
Occupational Safety Act, F.S. 633.805).

However, the information presented by the Fire Malls website for FFOSHA
does not address any health or safety issuesddtatdoodborne pathogens (Florida
State Fire Marshal, n.d.). The only mention ofrdactious disease issue is 2003 posting

regarding rat bite fever (Florida State Fire Malshal.b.). The FFOSHA website

54



appears neglected, the last posting under firg¢ysafel news are dated 2003, 2004, and
2005 (Florida State Fire Marshal, n.d.a).

Florida Department of Health, Bureau of Emergency Medical Services.A
second state agency has the potential to providetste for emergency medical
technicians (EMTs) and paramedics regarding ocaupatsafety and health. The
Florida Department of Health, Bureau of Emergen®diMal Services (BEMS) enforces
legislation and enacts rules relating to a wideetgiof EMS issues. However, a review
of the rules governing EMS agencies, 64J-I, dididentify any requirements relating to
needlestick injury prevention (Department of HeaR010).

Ultimately, firefighters and EMS workers employesiavil servants within the
state of Florida function without the occupatiohablth safeguards afforded to their
peers in other states or employed by privately agerambulance companies. In an era
of worsening budget constraints, state, county,a@tycagencies are unlikely to
voluntarily implement safety initiatives withougsificant incentives. Due to the lack of
state or federal mandates requiring safer needlieets decisions regarding the provision
of safer needle devices, as well as practicesimgisharps devices, are determined
largely by workplace culture and the presence seabe of a culture of safety.
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Chapter 3. The Impact of Work Environment, Culture of Safety, and Cultural
Background
The lack of regulation and oversight for fire depsnt and EMS agencies
operated by local government allows for work envimeznt, culture of safety, fire
services and EMS culture to have significant imperctinsafe practices that increase the
likelihood of NSI. In addition, the cultural histoof Pasco County Fire Rescue (PCFR)
may impact attitudes and beliefs regarding EMSedutir use of sharps devices.
Work Environment
Studies of traditional HCWs have identified muképhctors within the work
environment that may increase the likelihood of NBIa study of hospital-based nurses,
Clarke, Sloane, and Aiken (2002) used the RevisediNg Work Index to determine
“resource adequacy and nurse manager leadershdptharMaslach Burnout Inventory to
determine if nurses felt overwhelmed by their wankorder to correlate those factors
with NSl rates (p. 1118). Nurses assigned to talkpnits with poorer work climates
and lower staffing levels (higher patient to nuiaos) were more likely to report risk
factors associated with NSI (Clark, Sloane, & Aik2802). Those assigned to units with
less adequate resources, lower staffing, lowelddesenurse manager leadership, and
higher levels of emotional exhaustion (‘burn-owtgre twice as likely to report risks due
to factors such as staff carelessness and lackpefrience, patient uncooperativeness,
frequent recapping of needles, and inadequate leugel and supplies (Clarke, Sloane, &

Aiken, 2002). Higher frequencies of reported N&id “near misses” (incidents in which
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a likelihood of NSI was high, but an injury did raxtcur) were observed on units that
also experienced less adequate resources, lowengtéower levels of nurse manager
leadership, and higher levels of emotional exhangiClarke, Sloane, & Aiken, 2002).
Using Clark, the methods described above, Sloaoekdtt et al. (2002) expanded their
inquiry to 22 hospitals and found a clear assmmdbetween staffing, organizational
climate, and reported NSIs.
Culture of Safety

In addition to work environment, the culture ofetgfof a workplace is likely to
impact the presence or absence of unsafe behavibrared perceptions and attitudes of
a group toward safety are often referred to agysatdture or safety climate.
Development of a culture of safety includes: (19@ting adequate resources to safety;
(2) communicating an institutional commitment téesa from ‘the top’; (3) making
safety a higher priority than productivity and/#iicency; (4) encouraging and
developing communication among employees and adtration; and (5) establishing
blame-free policies to encourage the reportingnpiries and errors (Department of
Health and Human Services, 2005). There are phelldiimensions that comprise a
safety climate, including workers’ perception oé flevel of safety in the work
environment, administration’s commitment to safétyg, level of conflict among co-
workers, cleanliness of the workplace, feedbaakmployees about safety, barriers to
performing job duties, and the availability of pmral protective equipment (PPE)
(Grosch, Gershon, Murphy, et al., 1999).

The impact of safety climate is positive: organmas with strong safety climates

consistently document fewer occupationally-relatgaries than organizations with weak
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safety climates. This effect is partially due te firesence of well-developed and
effective safety programs, but is also impactedhgycues sent to employees by the very
existence of these programs (Gershon, KarkashieosdB, et al., 2000). Gershon and
colleagues (2000) detail how a positive safety atersupports and reinforces individual
safety behaviors, that then contribute to the divsadety climate. A schematic of this

effect is shown in Figure 4.

Safety

' Climate s
Influences

the Adoption
of Safety
Behaviors

Leads to
Increased
Perception of
a Safe
Environmen

Leads to Influences
a Safer Work Co-Workers'
Environment Behaviors

Figure 4.Influence of safety climate on individual safetyhbeiors and overall safety
climate.
From: Gershon, Karkashian, Grosch, et al. (200(2,18.

Developing a culture of safety.Improving or developing a culture of safety is
challenging. Zohar (2002) proposed that safetpaie is a changing entity and this
change process is influenced by the individuals dbaupy the work environment and
changes in organizational climate and leadership.

Bohmer, Bloom, Mort, et al. (2009) describe effaadoster a culture of safety at

an academic health center. In a baseline suregerfthan 50% of nurses and physicians
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had positive perceptions of safety within the orgaton (Bohmer, Bloom, Mort, et al.,
2009). The organization introduced a comprehensirategy including a confidential
electronic safety reporting system; announced th&ention to share quality and safety
data with all employees; elicited input from hoapgmployees who had also been
patients to identify patient safety issues; anoinately re-structured their quality
improvement and safety departments (Bohmer, Blddont, et al., 2009). While
information collected from hospital employees wlaal lalso been patients was likely to
be heavily biased; these efforts were successfuhfe organization (Bohmer, Bloom,
Mort, et al., 2009). The authors caution thatrden to aChieve this success, safety has
to become the main focus of the facility (Bohmdgdsn, Mort, et al., 2009). Such
efforts can serve as models for understandingniipact of culture of safety on safer
needle practices in firefighters and paramedics.

The impact of culture of safety on bloodborne pathgen exposure and
needlestick injury. While limited published data are available, satdimate has been
linked to increased compliance with safe work pcastand decreased exposure to blood
and other body fluids (Gershon, 1996). In stufliesising on hospital-based nurses and
other medical staff, higher levels of compliancéwiniversal precautions (Grosch,
Gershon, Murphy, et al., 1999; Gershon, Vlahovkikei, el al., 1995) and safer work
practices (Gershon, Karkashian, Grosch, et al.0P@@re associated with safety climate
dimensions such as higher levels of management conemt to safety, fewer job
hindrances, higher feedback and training. In @&oldiemployees who reported strong
management support for safety and the availatofityigh levels of feedback regarding

safety and training were half as likely to expeceran exposure to blood or body fluids
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(Gershon, Karkashian, Grosch, et al., 2000). | sindy, employees who reported a
strong commitment to safety at their organizatiad hompliance rates three times higher
than employees who reported low levels of commitn@mwards safety at their
institutions (Gershon, Vlahov, Felknor, el al., 599

While prevention programs and the availability afes needle devices have the
capability to impact NSI rates, an effective pragnaust include support from
administration and also address dimensions ofdfetysclimate and other factors in the
work environment, such as staffing levels, morale b dissatisfaction (Clarke, Sloane,
& Aiken, 2002; Clarke, Sloane, Rockett, et al., 20Gershon, Karkashian, Grosch, et al.,
2000; Avarado-Ramy, Beltraim, Short, et al., 2003).
Fire Department and EMS Work Environment

FFs and EMS personnel work in an environment thtgrd significantly from
that of the traditional HCW. Patient care decisiane often made rapidly, in an
uncertain setting. FFs and EMS personnel may steadted by the surrounding chaos
such as violent patients and distraught bystan@®aterson et al., 2012). Patient care is
often provided in a moving vehicle or in other lboas with confined space or limited
visibility, increasing the likelihood of NSI (BoaHales, & Ross, 2005). In addition,
because care is often provided on the scene, FFEMIS workers may be challenged to
appropriately dispose of sharps resulting in ineedarisk for NSI (Boal, Hales, & Ross,
2005).

Role of poor sleep and fatigueln a recent study of general injuries in EMS
personnel, Patterson et al. (2012) found that 18981) of survey respondents were

injured in the previous three months. Workers waBetimes more likely to incur injury
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if suffering from poor sleep than those with gotekp and workers considered fatigued
were 2.9 times more likely to incur injury than itheon-fatigued peers (Patterson et al.,
2012). In the same study, 90% of participantsdatdid that either their own safety or the
safety of their patients had been compromisedamtievious three months (Patterson et
al., 2012). EMS workers with poor sleep weretitries more likely to perceive
compromised safety than those with good sleegudatd EMS workers were 4.9 times
more likely to perceive compromised safety than-fatiyued workers (Patterson et al.,
2012). Clearly, lack of sleep and fatigue haspibiential to influence the frequency of
needlestick injury in the fire service and EMS i@t

In a national prospective cohort study of medszddool interns, Ayas and
colleagues found that lapse of concentration atigu@ were contributing factors to
percutaneous injury in 64% and 31% of injuriespeesively (Ayas, Barger, Cade, et al.,
2006). NSIs were more frequent during extendedkwours (1.31/1000 uses vs.
0.76/1000 uses) and during nighttime work hour4§/IL0O00 uses vs. 0.70/1000 uses)
(Ayas, Barger, Cade, et al., 2006). FFs and EMSoomel often work 24 hour shifts and
48 hour shifts are not uncommon; therefore, fiteteg and EMS personnel exposure to
extended work hours and nighttime hours meets ceats that of medical interns. Itis
likely that these types of working conditions areoatributing factor to NSI in FFs and
EMS personnel and increase the risk of percutanequy due to occupation.

Safety culture in the fire serviceln the context of developing a culture of safety
within the fire department, Alan Brunacini provideguideline for risk assessment,
“Risk a lot to save a lot. Risk a little to savktide. Risk nothing to save nothing,”

(Alder & Fratus, 200, p. 90). In order to fulfikquirements for the Executive Fire
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Officer program at the National Fire Academy, studere required to complete a thesis
at the end of their coursework. Some studentssiedtheir thesis on evaluating culture
of safety or organizational culture at their indwal fire departments, including Anne
Arundel County; the Woodlands, Texas; Coppell Bepartment; Lynchburg Fire
Department; and Laconia Fire Department (Williamd,; Windham, n.d.; Richardson,
2008; Campbell, n.d.; Pendergast, D.A., n.d.).esEhevaluations targeted behaviors
related to fireground safety and data was colleassdg unique questionnaires,
comprised of a combination of forced answer anchageled questions, for each inquiry.
Data analysis for these studies was superficialiacidded only response counts and
frequencies. The results provide a descriptiosoofie of the issues surrounding culture

of safety within the fire service. The similargiamong reports are listed below:

e There is a disparity between what administratiors $a regards to safety and
what actually takes place.

e There is a belief that injuries and deaths areraveoidable consequence of
the job.

e There are concerns regarding trust and communicagtween field
personnel and administration.

e Standard operating procedures or guidelines intttmlenprove safety are
often forgotten or ignored.

e FFs felt that fatigue placed them at risk for igjur

(Williams, n.d.; Windham, n.d.; Richardson, 200&nipbell, n.d.; Pendergast, D.A.,
n.d.). However, addressing or changing these eoaas difficult in the context of the

fire service.
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Implementing change within the fire serviceAlan Brunacini (2009) addresses
the characteristics of the fire department (FDjurel that make implementing change
difficult: FDs focus on solving urgent problemshait than long term goals; FFs tend to
operate in tight knit groups and often lose trackuiside perspectives; in between calls,
FFs have down time, during which they can discasgje, and develop their own
opinions about impending change; FDs operate @ruatgred schedule, with set ways to
operate, that is resistant to change; and FFsttefuttus on the immediate task on
fighting fire, other details or tasks will not chttheir attention. Manning (n.d.) also

discusses the difficulties in convincing FFs torgp@behavior and practices,

First, “culture change” is viewed by some as adhré&econd, bad (unsafe)
behaviors and attitudes are allowed to leach iritatdhe membership see as
part of “tradition”. Third, safety and mission Wiih organizational cultures
are imbalanced. Fourth, the voices (and actiohsaiety leadership have
been either subconsciously muffled or conscioughdsied. And fifth, the
lessons from behavioral safety science haven't leegloraced by fire service
leaders..(p. 1)

These challenges to changing behavior among FRagunaned in the fire service
culture and must be considered when planning fafiattive intervention to minimize
unsafe behavior or affect practices.

Safety culture within EMS. There is some overlap between fire service
agencies and EMS agencies; some EMS agencies @jpardly with the fire department
(like PCFR does), some are freestanding agencibsmocal government, some are
private ambulance companies, and some are opdrptenlunteers. Therefore, it is
important to assess the issue for culture of sdfety both the fire service and EMS

perspective.
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Weaver, Wang, Fairbanks, and Patterson (2012) cldihere is reason to believe
that workplace safety culture impacts clinical aperational practices in EMS.” (p. 43).
These authors used a cross-sectional study desgxamine the association between
EMS workplace safety culture and provider safeticomes (Weaver, Wang, Fairbanks,
& Patterson, 2012). This 2010 survey among 21 Egéhcies throughout the United
States yielded 416 completed surveys; among thigpgrapproximately 16% reported a
work-related injury in the preceding 3 months (WeraWang, Fairbanks, & Patterson,
2012). Workers reporting a recent injury tendetldee lower scores on survey
instruments measuring safety climate, teamworkati@nperceptions of management,
work condition, and job satisfaction than theirgaegho did not sustain a recent injury
(Weaver, Wang, Fairbanks, & Patterson, 2012).

Most recently, the National Highway Traffic Safétgministration (NHTSA), the
Health Resources and Services Administration’s (NRSEMS for Children (EMSC)
Program, and American College of Emergency Physsc{ACEP) have partnered to
develop a national EMS “Culture of Safety” strat€BWS culture of safety, 2012). The
draft strategy is in very early form, but the netkor developing the strategy has been
established and signifies a realization that angti@ulture of safety is needed within
EMS. Several factors that significantly shape E¢d8ure have been identified and

described in a manner that captures the “feel’BEat the field level:

e “The sphere in which EMS operates is complex aaduently changing, and
its mission is complicated by emotionally chargedagions and public

expectations that are not always reasonable dstieal.
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practices.

EMS culture is built on a history of adapting prees, vehicles, and
equipment originally developed for other settinide emergency room,
intensive care unit, operating room, or mortuaoy)use in the prehospital
care setting...

Many EMS systems maintain a 24-hour shift scheduleyen longer. When
call volume does not allow for sufficient unintgpted sleep, fatigue sets in
and responder safety, public safety, and patidatysare put at increased
risk...

A common cultural phenomenon in which field-levéll & practitioners do
not trust leadership and/or respond cynically sm&rship directives and
initiatives...

Too often in EMS, unsafe outcomes lead to blammy@unishing the
individual while overlooking system or process sbomings, despite an
environment in which risk-tasking is consideredt méithe job as long as
nothing bad happens...”

(EMS culture of safety, 2012, p. 32-34)

Safety culture is likely one component of many ihgtact NSI rates in FFs and EMS

personnel; the department-specific culture is blksdy to impact behaviors and

Cultural background of Pasco County Fire Rescue

From 1973 until 1982, emergency medical servicédJE or ambulances, and

fire response operating as two distinctly sepaseganizations within Pasco County

(Fossa, 2011). During this period, EMS responsg either based at a rural hospital or
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provided by a multitude of private ambulance congmnin 1977, Pasco County EMS
was formed as a county agency to provide EMS setaithe citizenry of the county
(Fossa, 2011). From its formation until the mengih the fire service, Pasco County
EMS was only joined by the fire department whempoesling to a motor vehicle
collision (MVC) that might require extrication die patient (Fossa, 2011).

After the formation of a ‘public safety’ agencyif82, the county fire service
and EMS were merged. However, the EMS side optlmic safety agency was widely
regarded as inferior: the EMS budget and equipwen¢ pillaged by the parent agency
of public safety and the fire service, EMS vehides equipment were not replaced,
EMS crews were housed at county fire stations dnlated to specific rooms or only
allowed access to the communal living areas dutinger time (Fossa, 2011). The
EMS function of the agency was seen as seconddimgtsuppression services; the EMS
vehicles were so poorly maintained during thistbed it was not uncommon to switch
ambulances 4 to 5 times in a 24 hour period dumdohanical failure (Fossa, 2011).

Beginning in 1984, efforts commenced to more effety merge the two halves
of the County Public Safety agency. A five yearplvas developed to encourage and
provide a means for all FFs to become certifiedrasrgency medical technicians
(EMTSs) and for all EMS personnel to become croasyd as FFs; dual certification was
not mandatory, but was strongly encouraged (F&xHL,). Any personnel who were not
cross-trained would not be considered for futupations.

The last firefighter who had been hired beforerttexger and resisted gaining his
EMT certification retired from PCFR in 2009. Thgeacy has grown tremendously since

1984; the majority of personnel are cross-traireéfs and paramedics (a higher
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certification than EMT). Personnel rotate assignts®etween fire engines and
ambulances and both types of apparatus responth&rdge a variety of calls, both
medical and fire related. However, many field pargel will cite the left over animosity
between “fire guys” and “EMS guys” — those who fsebngly the agency where they
started their careers is really the only side efjtb that matters.
Research Questions

A multitude of factors within the work environmeatculture of safety, the
culture within the professions of the fire servieesl EMS and the culture unique to
PCFR all have the capacity to impact the occurrefcmsafe sharps techniques and
practices. All seven research questions for thieavor are listed on pages 1 and 2. In
order to design an effective intervention, thedwaling research questions must be
answered regarding work environment and culturgabdty within the workplace: 4)
What factors are present that affect unsafe shagbhsmiques and practices in this
population? and 5) What is the culture of safetpeseived by PCFR personnel and
how does it impact the occurrence of unsafe shagtiques and practices?
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Chapter 4. The PRECEDE/PROCEED Model

The PRECEDE/PROCEED model was used as a framewbdséessing the
problem of needlestick injuries in the selectedysaton of this study, examining the
factors that influenced the occurrence of behawiwas increased the risk for NSI,
planning an intervention to reduce risky behaviars] evaluating the impact of the
evaluation.

The Theory

The PRECEDE/PROCEED model, also called the “plagpniiodel”, provides a
framework for an education diagnosis before amuetation and includes approaches and
theories from multiple disciplines, such as epiddogy, health education, health
administration, statistics, behavioral sciencesiradical sciences, economic, and
management sciences (Gielen & McDonald, 2002; G&eKEreuter, 1999). The
PRECEDE/PROCEED model (PPM) rests on two fundarhpnd@ositions, as outlined
by Green and Kreuter (1999), “(1) health and headtks have multiple determinants and
(2) because health and health risks are deternfipedultiple causes, efforts to effect
behavioral, environmental, and social change mashblti-dimensional or multi-
sectorial” (p. 42-43). One of the basic tenetshed model is that input from the
community, or targeted audience, and stakeholdezsgential at each step in the process
at each phase (Gielen & McDonald, 2002; Tones 8&8y2008; Gielen, McDonald,

Gary, et al., 2008).
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The ‘PRECEDE’ portion of the model stands for Pspdsing, Reinforcing, and
Enabling Constructs in Educational/Environmentadpiosis and Evaluation (Green &
Kreuter, 1999). A later edition to the framewadike ‘PROCEED’ portion signifies
Policy, Regulatory, Organizational Constructs iu€ational and Environmental
Development (Green & Kreuter, 1999). While the FFEIDE and PROCEED portions
of the model appear to operate in separate phidess not the case. Instead,
PRECEDE and PROCEED interact to provide a contiawgauies of steps in planning,
implementation, and evaluation (Green & Kreute9)9 In 2005, the PPM underwent
minor revisions to incorporate the role of geneticsome health problems and merge the
epidemiological assessment and behavioral and@mental assessment phases, among
other changes (Gielen, McDonald, Gary, et al., 2008e revision also clarified that
some phases could be skipped when data was alawadsible to address the questions
posed in that phase (Gielen, McDonald, Gary, e2808).

Overview of the PRECEDE component.This portion of the model is intended
to identify priorities and set objectives that vitfipact the PROCEED phase (Green &
Kreuter, 1999). The PRECEDE component of the madelally begins with outcomes,
rather than inputs, or addresses the question by™Wwefore “how” (Green & Kreuter,
1999). This approach is based on the belief et determinants of health must be
diagnosed before an intervention is designed,” ¢G& Kreuter, 1999, p.37). By
assessing those causes first, the interventiobealesigned to specifically target these
causes and reduce the likelihood of a misdirectedieffective program (Green &

Kreuter, 1999).
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Figure 5. The PRECEDE-PROCEED planning model as present&siddgn, McDonald,
Gary et al., 2008.

A multitude of factors may be identified; choosingich factors to target involves 1)
determining which factors contribute significantitythe problem under review and 2)
evaluating the resources and abilities of the degdion (Tones & Green, 2008).

Phase 1: Diagnosis - social assessment and situeti@nalysis. This initial step
of the PRECEDE phase involves the target populatiedentifying their own needs and
aspirations, as well as quality of life (Green &eKter, 1999). This target population, or
community, may be a “group with shared characiessinterests, values, and norms”,
rather than a population delineated by geograplocation (Gielen, McDonald, Gary, et
al., 2008, p.411). Defining the target audienp&rceived and actual needs and the
context in which the intervention will be implemedt including the community’s

problem-solving capacity, strengths, resources,raadiness for change, will influence

78



the planning phases of the model (U.S. Departmiedealth and Human Services, 2005;
Gielen, McDonald, Gary, et al., 2008).

Phase 2: Diagnosis — epidemiological, behavioratideenvironmental
assessmentThis step identifies health goals or problems #fegct the social goals and
problems defined in the previous step, as welledsbioral and environmental factors
that impact the problems identified in phase 1 ¢aré& Kreuter, 1999; Gielen,
McDonald, Gary, et al., 2008). When analyzing h#ral determinants, it is important
to recognize that these determinants occur at thxeds: 1) behaviors that contribute to
the occurrence and severity of the health probBnthe behaviors of others who can
directly affect the behavior of individuals at rigknd 3) the behaviors of administration
or other decision-makers that shape the sociahgsipal environment that influences the
individuals at risk (Gielen, McDonald, Gary, et 2008).

Health problems and resource allocation may beediiased on available data
regarding the health goals and problems, allowmangtfe formation of program goals and
objectives (U.S. Department of Health and HumarwiSes, 2005; Green & Kreuter,
1999). This step is particularly important becaiskefines the risk factors or conditions
that the intervention will target (Green & Kreut&99).

Phase 3: Diagnosis - educational and ecologicas@ssment.There are three
groupings within the educational and ecologicakassent: predisposing, enabling, and
reinforcing factors (Green & Kreuter, 1999). Geallgrspeaking, this phase focuses on
those factors that can influenced by an intervenfereen & Kreuter, 1999). A person’s
or population’s knowledge, attitude, beliefs, valuand perceptions that encourage or

discourage motivation for change fall into the gaty of predisposing factors (Green &
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Kreuter, 1999). Enabling factors are barrierseinigles, such as skills or resources,
created mainly by societal forces or systems thht or hinder the desired behavioral
and environmental changes (Green & Kreuter, 1998; Department of Health and
Human Services, 2005). Reinforcing factors aretas rewards and feedback received
from others once a behavior has been adoptedietiback may encourage or
discourage continuation of the target behavior éGr& Kreuter, 1999; U.S. Department
of Health and Human Services, 2005).

Larson and colleagues (1997) identified predigmpsenabling, and reinforcing
behaviors to guide an intervention to improve haasiving in an inpatient. In this
example, predisposing factors for healthcare warkeperform handwashing included a
perception or belief that handwashing was imporaaat a feeling of personal
responsibility to complete the task (Larson, Bryadler, et al., 1997). Identified
enabling factors included proximity of a sink; gos peer support and feedback about
hospital acquired infection rates (Larson, Bryadle, at al., 1997).

Phase 4: Diagnosis - administrative and policy assment.The last phase of the
PRECEDE portion of the model entails an assessofe¢he organizational and
administrative capabilities, including resources,drogram development and
implementation (Green & Kreuter, 1999). In the austrative assessment portion of
this phase, one must determine the resources néieelguersonnel, budget), inventory
the available resources, and identify factors eficing implementation (Green &
Kreuter, 1999). Implementation of an interventioaynbe impacted by staff commitment
and attitudes, existing program or agency goalsptexity of the proposed change, and

familiarity of staff with the procedures or methddse used (Green & Kreuter, 1999).
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The second piece of this phase, policy assesseails evaluation of the organizational
mission, policies, and regulations and assessifitigabforces (Green & Kreuter, 1999).

Overview of the PROCEED ComponentThe PROCEED portion of the model
is based on the outcome of the steps completdteiRRECEDE portion and involves
setting policy, implementation, and evaluation @r& Kreuter, 1999). Prior to
commencement of the phase 5 (implementation), ghaserough 9 (process evaluation,
impact evaluation, and outcome evaluation) shoelddtermined (U.S. Department of
Health and Human Services, 2005).

Phase 5: Intervention and evaluation — implementaii This phase entails the
actual implementation of the intervention, as destjto address the targeted and
prioritized factors identified in the PRECEDE portiof the model.

Phase 6: Intervention and evaluation — process leragion. This step requires
assessment of the extent and means that the pragtaaing implemented, as compared
to the initial plan for program delivery (U.S. Degaent of Health and Human Services,
2005).

Phase 7: Intervention and evaluation — impact ewvation. This phase differs
from Phase 7 in that it evaluates the extent tclvfactors that influence the
environment and behavior and the likelihood thesgaliors will continue, that may
include predisposing, enabling, and reinforcingdes (U.S. Department of Health and
Human Services, 2005).

Phase 8: Intervention and evaluation — outcome ayation. Phase 8 involves
the examination of the affect of the interventionquality of life indicators, such as

those identified in Phase 1 (U.S. Department ofitHeand Human Services, 2005).
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The PRECEDE/PROCEED model can be effective in diagng a problem
within a target audience and shaping interventitorts so that resources are allocated to
influencing the factors that are most likely to @avsignificant impact on the target
behavior. There are several instances in whichPfé has been utilized to change
behavior among healthcare workers (HCWs) (Haidu2600; Araujo, 2009; Aboumatar,
Ristaino, Davis, et al., 2012; Leonard, Scharffpkg et al., 2012; Larson, Bryan, Adler,
et al., 1997; DeJoy, Searcy, Murphy et al., 200&n HBaumann, Cimprich, 1996; Nichol,
Bigelow, O’Brien-Pallas, 2008; Bautista, Vila, Ust,al., 2006; Chaffee, Bridges, Boyer,
2000).
PRECEDE/PROCEED Model with Healthcare Workers

The available examples of application of the PREEFDrtion of the PPM in
understanding behaviors in healthcare workers (HWggest that this model is an
effective approach in the healthcare setting. drigular, two unpublished studies
(Haiduven, 2000; Araujo, 2009) apply the PRECEDAE:Ipo of the model to
understanding blood exposures and needle safétynre health care nurses and
recapping of needles by Venezuelan nurses in agdipital, respectively. Table 4
summarizes the predisposing, enabling, reinforamgl, environmental factors identified
in those two studies. Both studies address cirtamoss regarding needle safety or
unsafe needle practices, such as recapping, arddmauarities in identified factors. For
example, both studies cite knowledge of self oerthexperience with needlestick injury
(NSI) as a predisposing factor (Haiduven, 2000;ufaa2009). Additional common
predisposing factors between the two studies ditadds about the safety of recapping

and about practices considered safe; belief thE4/ will acquire a bloodborne
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pathogen (BBP) infection if stuck or exposed; valleeced on the personal safety of
nurses; and the perception of risk from NSI (Haeu\2000; Araujo, 2009). First or
second-hand previous experience with a NSI andradwonsequences for nurses
recapping needles were reinforcing factors in estigtly setting (Haiduven, 2000;
Araujo, 2009). Also, physical environment was ami®nmental factor in both studies
(Haiduven, 2000; Araujo, 2009).

Other studies using PPM in the healthcare settie@aailable. For example,
researchers at the Johns Hopkins Hospital studmedl&faceted program to improve
hand hygiene among HCWs at their facility (AboumaiRastaino, Davis, et al., 2012).
This group used the PRECEDE portion of the modekriaritize factors that influenced
hand hygiene and chose two target behaviors farititervention, which resulted in an
overall improvement in hand hygiene practices (Abatar, Ristaino, Davis, et al.,
2012). In this setting, the program developedgiihe PRECEDE model was
determined to be comprehensive and when implememnteither hospitals within the
same healthcare system aChieved positive resuitsuiatar, Ristaino, Davis, et al.,
2012).

One study of EMS personnel’s likelihood to partatgin research used the
PRECEDE/PROCEED model to identify why the behawiczurred and guide efforts to
change the behavior based on identified determsn@eonard, Scharff, Koors, et al.,
2012). This project was exploratory and qualigiiv nature and used the
PRECEDE/PROCEED model to organize and analyze nsggoobtained during focus
groups, which led to a recommendation that the énaark be implemented when

planning future research endeavors involving EM&@anel (Leonard, Scharff, Koors,
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et al., 2012). Larson and colleagues (1997) usegtedisposing, enabling, and
reinforcing

portion of the PRECEDE model to design an intenegento improve handwashing
among healthcare workers. An evaluation followtimg intervention indicated that the
portions of the intervention designed to targetgeosing and enabling factors
continued after the intervention, but those posgioriended to target reinforcing factors
did not (Larson, Bryan, Adler, et al., 1997). Howegwsing only a piece of the
PRECEDE portion of the model may weaken the effeaess of the intended
assessment prior to designing an interventiora deparate effort, the PRECEDE model
was applied to understand HCWs’ compliance or faito implement Universal
Precautions (DeJoy, Searcy, Murphy, et al., 200®sults from a self-administered
survey designed to elicit information about pred&pg, enabling, and reinforcing
factors led DeJoy and colleagues (2000) to condaethe PRECEDE model provided
an effective framework to evaluate the problemtipalarly by emphasizing that
individual, environmental, and organizational fastall contributed to the issue.

Han, Baumann, and Cimprich (1996) rigorously aggpthe PRECEDE
model to understand factors that influenced HCV¢gislons to teach patients about
breast self examination, but did not include depelent of an intervention as an
objective of the study. However, the PRECEDE medaes successfully used as a
framework for understanding HCWs behavior (Han,Baaon, & Cimprich, 1996).
When applying the PRECEDE model to explorationwking students’ practice of oral
hygiene of patients, McAuliffe (2007) noted that fARECEDE model was a useful

framework to guide formulation of survey questiomgt that the accuracy of the findings
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Table 4

Summary of PRECEDE components from Haiduven (280D Araujo (2009)

PRECEDE component

Haiduven (2000)
Blood exposures and needle safety in
home healthcare nurses

Araujo (2009)
Needle recapping by nurses in a
Venezuelan public hospital

Predisposing factors

Knowledge of:

1. Needle safety practices

2. Specific safety devices & use.

3. Stressful waiting period post NSI.

4. Self or others’ experience with blood
exposure.

1. The risk of NSI.

2. Recapping as an unsafe practice.

3. Importance of disposing used needles
into appropriate sharps containers.

4. Traumatic experience after an NSI.

5. Nurse/co-worker experience of NSI.

Lack of knowledge
of:

1. About Venezuelan occupational safety
and health regulations.
2. About ‘preventive delegates’

Attitudes: 1. About the safety of recapping. 1. About the safety of recapping.
2. About the safety of devices designed a. About practices considered safe.
safe & practices considered safe

Beliefs: That one will get a BBP infection if stuck| Potential consequence of a needlestick NSI
while recapping or not using a needle to acquire BBP.
safety device.

Values: 1. Placed on the safety and comfort of thel. Placed on patient quality care.
patient. 2. Placed on the personal safety of nurses.
2. Placed on the personal safety of the | 3. Placed on the safety of other HCWs.
nurse.

Perceptions: Of the risk of acquiring BBP infection postOf the risk of acquiring BBP infection post
NSI or blood exposure. NSI.

Reinforcing factors
1. Previous experience with a NSl or blopd.. Previous experience with a NSI (nurse
exposure. or co-worker).
2. Agency with safety climate supporting| 2. Adverse consequences for nurses
use of needle safety devices/practices | recapping needles.
3. Adverse consequences for nurses 3. Not having NSI.
recapping needles or not using availablel 4. Hospital management’s attitude towargd
safety products. safety and safety practices to prevent NSl
4. Deterrents for using safer devices and 5. Attitude to protect other HCWs
practices.
5. Negative reinforcement for nurse for not
using needle safety devices and practices.
Enabling factors

Availability & Availability: Availability & accessibility:

accessibility: 1. Of needle safety devices. 1. Lack of sharps containers/ needle safety
2. Of adequate planning time device.
3. Of options of use of safety devices. 2. Lack of PPE
4. Of realistic work assignments and job
responsibilities.
Accessibility:
1. Of needle safety devices.

Skills: 1. Familiarity of nurses with safety device.To perform routine procedures.

2. Experience in using devices.

Environmental factors

. Physical conditions

. Control issues

. Patient/situational factors
. Procedural factors

. Specific safety devices and qualities a

A wWNEF

1. Physical conditions
2. Organizational climate
3. Patient/nurses relation

such in home care setting

Adapted from Haiduven (2000) and Araujo (2D09
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was influenced by the fact that they were collettedelf-report. The PRECEDE model
has also been used as a framework to review palisterature in order to better
understand the issue of effective prevention faupationally-acquired common
respiratory diseases (Nichol, Bigelow, O'Brien-Ballet al., 2008). While this
application of the PRECEDE model also did not reisutievelopment of an intervention,
factors were identified that influenced compliamgeh use of facial masks (Nichol,
Bigelow, O’Brien-Pallas, et al., 2008).

An effort to understand nurses’ acceptance ofrtfieenza vaccine led
researchers to develop questions to assess thsgwsithg, enabling, and reinforcing
factors associated with the PRECEDE model and ¢bamplete a logistic regression
model using the responses to the questions (Bautida, Uso, et al., 2006). This group
concluded that educational efforts to increasei@rfza vaccination rates would be highly
effective if they addressed predisposing and englféctors (Bautista, Vila, Uso, et al.,
2006). Chaffee, Bridges, and Boyer (2000) inveséd the factors that influenced
physicians’ decisions to implement violence pres@mservices, such as contacting
Child protective services, for adolescent patiefiisey concluded that, as predicted by
the PRECEDE model, factors within the community awdk environment, as well as
patient and parental attitudes and beliefs, infbeéeinphysician’s actions in this regard.

These examples of using the PRECEDE/PROCEDE nmiodegiards to various
behaviors in healthcare workers demonstrate the teeapply the PRECEDE component
in its entirety when assessing a problem areappipertunity to obtain a solid
understanding of a problem or develop a strongnaragvhen the model is applied

rigorously; the importance of critically evaluatitige method in which the PRECEDE
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model is applied, such as self report; and theipiisg that the predisposing and
enabling factors have a heavier influence tharfeeting factors. Lastly, the PRECEDE
portion of the PPM encourages consideration ofviddal, environmental, and
organizational factors in regards to the behaviatan examination.

Due to the lack of available examples of impleragah of the PROCEDE
portion of the PPM in the healthcare setting, iteésessary to present an example
involving another occupational health issue. Thardsota Wood Dust Study sought to
decrease exposure to wood dust in small wood-wgrusinesses within the state
(Lazovich, Parker, Brosseau, et al., 2002). ThE®@RDE portion of the PPM was used
in the assessment of the problem, then the PROG#»Nn of the model was used to
assess the effectiveness of the intervention (Liahp¥arker, Brosseau, et al., 2002).
While this intervention did not result in changesvood dust exposure to the degree
expected, because the interdisciplinary team rigglyoapplied the model, the complexity
of the problem and the multitude of predisposim@gl#ing, and reinforcing factors were
recognized (Lazovich, Parker, Brosseau, et al.2200

Application of the PRECEDE/PROCEDE model to decea@sky sharps
behaviors and promote safer sharps behaviors sdgitin the identification of both
factors that influence the likelihood of positivelaviors and those that increase the
frequency of negative behaviors, as well as inad¢as effectiveness, prioritize targeted
factors, and improve resource efficiency of thenpkd intervention. When properly
applied, the PPM is serves as a framework for apgltheories that feed into the
planning and evaluation of health behavior chanmggnams (Gielen, McDonald, Gary, et

al., 2008).
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Summary and Research Questions
The PRECEDE/PROCEED model (PPM) serves as a frankeiar an
educational assessment prior to implementatiom afitervention, as well as evaluation
after implementation. Consideration of the PPM lean to effective and efficient
interventions and avoid diverting limited resourt@iterventions that are unlikely to
influence the targeted behavior or problem. Withi& PPM, the educational and
ecological assessment addresses predisposingirenatd reinforcing factors.
Understanding these factors as they impact thercaoee of unsafe sharps behaviors is
essential to planning an effective interventiomeiduce these behaviors. These
theoretical concepts can be applied when addresssggarch questions 4) what factors
are present that affect unsafe sharps techniqukprastices in this population? and 6)
can an intervention tailored to this population aujpthe frequency of unsafe sharps
techniques?
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Chapter 5. Methodology
Study Design

The purpose of this study was to determine thengxiieany, of undesirable
sharps behaviors by firefighters at Pasco Cournty IRescue, explore the factors that
influence these behaviors, and design an intereend improve rates of undesirable
sharps behaviors. This study employed both quaivét and qualitative methods and
was arranged in three phases: 1) the diagnosi® pimatuding baseline sharps count and
focus groups; 2) the intervention period, and 8)dkaluation period (See Figure 5). The
diagnosis stage of the study design (See Figuusé&d a mixed methods approach of
exploratory design, in which results from the qutative baseline sharps count were
used to guide the qualitative inquiry in the forfrfarus groups (Creswell and Clark,
2007). The PRECEDE/PROCEED model was used asidoedtical base for analysis of
the focus group results, as well as to guide tterwention phase of the project. The
evaluation phase of this study incorporated a pustvention sharps count to allow for a
before and after evaluation design, as well ag\aegwf the study population.

Approvals and consents.Prior to conducting each step of the study, appgsova
were sought from the appropriate agencies withenthiversity of South Florida, as well
as from Pasco County Fire Rescue. The Univer$i§ooth Florida Biosafety Office
confirmed they hado regulatory jurisdiction over the sharps cout@col (see
Appendix B). PCFR provided a letter of supporbptd IRB review of the study (see

Appendix C). The University of South Florida Itgtional Review Board (IRB) deemed
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Phase1- Diagnosis

Sharps Baseline Count
to quantitatively define
problem

¥

Focus Groups
to qualitatively identifv factors that influence the
problem.

¥
Phase 2 - Intervention
to decrease undesirable sharps behaviors.

Phase3 - Evaluation

Post-Intervention Sharps Count
to evaluate the effectiveness of the

intervention

Post-Intervention Survey
to evaluate anv changes in perception and the

impact of the evaluation

Figure 6. Study design incorporating a mixed method exptwyatiesign in the diagnosis
phase, an intervention period, and a quantitatwaduation phase resulting in a before
and after evaluation design.
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the baseline sharps count and the focus groupsaasitiman research activities” (see
Appendices D & E). No consent was utilized for sh@rps counts, as the collected
materials had been discarded as waste and weteanked to any specific individual.
The project was reviewed and approved by the Rigakader for Pasco County Fire
Rescue, as well as the Director of the Emergencyi&s Division and the Rescue Chief
of PCFR. All volunteers for the focus groups sija@ IRB-approved informed consent
prior to participation and completed a demograpimd exposure information form (See
Appendices F and G).
Participants

This study targeted firefighters and emergency oediervices (EMS) personnel
at Pasco County Fire Rescue (PCFR). PCFR opetatie stations in a 745 square-
mile response zone with a combination of suburlvehraral characteristics. Four of the
fire stations are staffed with only an engine asgbaiated crew, 17 fire stations are
staffed with an engine and an ambulance, or “resaits,” and two stations are staffed
with one engine and two rescue units. Typicafistgffor an engine company is 2 to 4
firefighters. Typical staffing for rescue unitsase paramedic and one emergency
medical technician (EMT). At the commencementhas study, PCFR had
approximately 397 firefighters, operating on a tiogaschedule of 24 hours on-duty, 48
hours off-duty.

At PCFR, all firefighters must be cross-trainede#dler an emergency medical
technician (EMT) or a paramedic. Therefore, amieagsa respond to fire scenes and
fight fire and fire engines respond to the morécal medical calls and provide medical

care, either prior to arrival of or in conjunctiasith the ambulance crew. Crews respond
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to a variety of 911 calls. Depending on the natirdhe medical call, an ambulance
might be the only crew sent or an engine crew nhsy @spond. For more urgent calls,
the engine crew may arrive on scene prior to thearof the ambulance and render
emergency care. Itis unusual for an engine coepravide medications to a patient
unless the call is urgent in nature. While all pls for this study were derived from
Pasco County Fire Rescue, the samples for eacle pfexe different due to the nature of
the study design.

Phase 1- baseline sharps count samptePhase 1, discarded sharps were
collected from eight stations from PCFR for thedbag sharps count. The manning
assignments vary by the needs of the departmeabpgiven shift. Therefore, all 396
field personnel had the possibility of contributitagthe discarded sharps collected. A
baseline sharps count was conducted to documertherh&harps devices were being
used in less safe or undesirable ways at PCFRifesal,at what frequencies. Following
site selection, a pilot sharps count was conduictedlidate the protocol, a target sample
size was established, used sharps boxes weretedllacd the contents categorized and
counted according to protocol.

Site selectionCall statistics were collected from PCFR’s compaided dispatch
system (CAD) for each of 23 fire stations and tabted according to percentage of total
calls run per apparatus type (engine and rescukjoartotal calls run for PCFR during
the 2009 calendar year. Stations lacking an amibalavere excluded (n=4), as these
“engine-only” stations do not dispose of their astrarps, but either hand off small
sharps boxes to the ambulance crews for disposaethe larger sharps boxes in the

ambulances. The remaining 18 stations were clags#tcording to call volume (Low,

95



Medium, High) and geographic location (West, Cdnfast). The percentage of total
calls run by the station’s ambulance(s) in 2009 wsesl] to categorize the stations into
low (equal to or less than 3%), medium (greaten thaee percent, but less than five
percent), or high (equal to or greater than 5 pejceGeographic location categories
were based on the battalion divisions already &stednl by PCFR. Stations west of a
direct line from the intersections of Gunn Highwitgte Road 54 and Veteran’s
Expressway/State Road 52 were considered Wesb&datiStations East of Interstate 75
were classified as East Stations. The remainiiipsis were considered Central
Stations. Eleven stations were initially chosepddicipate so that a representative
sample of call volume and geographic location wasioed (See Figure 7 and Table 5).
Figure 7 depicts the locations of PCFR fire stagimm 2009, along with the call
volume percentages for each apparatus assignestati@an. For example, the notation
after Rescue 10 (R10) states 6.84%. This meah&tB809, R10 responded to 6.84% of
the emergency calls requiring an ambulance in P@scemty. The notation after Engine
10 (E10) states 7.98%. In 2009, E10 responde®®94 of the calls requiring a fire
engine within the county. For station 10, thera r®otation “site-12.0%”. In 2009,
apparatus assigned to Station 10 (both ambularccérarengine) responded to 12.0% of
the total dispatched emergency calls in Pasco Goustiations shown in blue were
excluded from the sharps count because they ditlan@ an assigned ambulance.
Stations shown in purple had an assigned ambul&nteyere not chosen to participate
in the sharps count; stations shown in orangeqaatied in the sharps collection.
Table 8 summarizes stations included in the sitgpiag for the baseline sharps count,

along with their classifications for call volumedageographic location.
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Stations Selected or Excluded for Sampling

/. a PCFR SITA;HONSFDQQ \
- 4 3 i i:
f:
o

% for Rescue =% of Total Ambulance calls for 2009
% for Engine =% of Total Engine calls for 2003
% for Site =% total calls run from that station for 2009

Figure 7.Location and call volume of fire stations throughBasco County, 2009
Note: R# designates the ambulance and numbegmnaskto a particular station.
E# designates a fire engine assigned to a paatistation.
Stations with notation “Excluded —engine only” dat have an ambulance assigned to their location.
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Table 5

Site Sampling Selection, Including Call Volume &@wsbgraphic Location

Station | Sampled?| Call Geographic
(Y/N) Volume Location
10 Y High West
11 Y High West
12 N High West
13 Y Medium Central
14 Y Medium West
15 N Medium Central
16 N Medium East
17 Y High West
18 N Low East
19 N High West
20 Y Low Central
21 N High West
22 Y Low Central
23 Y Medium Central
24 Non- Medium East
compliant
26 Y* Medium East
27 N N/A —no East
ambulance
32 Y* Medium East
34 N N/A — no East
ambulance
36 Y Low East
37 N N/A —no Central
ambulance
39 N N/A —no West
ambulance

* Added sites to compensate for non-compliancet.a246during baseline sharps count.

Target. The target sample size was to collect at least &@ication sharps
devices (syringes with or without the needle) a@d B/ devices. The minimum
numbers were based on known sharps use rates fR R 2009 and would ensure that
the equivalent of 25% of the projected sharps aséhe month of collection would be
included in the sample. In 2009, 5837 medicatisese given (IV or IM) and 22,803
IVs were started (retrieved from TabletPCR softwB®€FR).
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Discarded sharps were collected from eight statimm PCFR for the baseline
sharps count. The manning assignments vary bydbds of the department on any
given shift. Therefore, all 396 field personnetithe possibility of contributing to the
discarded sharps collected.

Phase 1 — focus group sampl®ue to the rank structure within the fire
department, it was important to conduct focus gsdmprank, so that answers from lower
ranking firefighters would not be influenced by Wresence of officers. For example, an
entry-level firefighter would not be participatinga focus group with a driver/engineer
or captain. Groups for emergency medical techn&c{&MTSs), paramedics,
driver/engineers, and captains were conducted atgar For similar reasons, focus
groups were conducted in a neutral location, offrefdepartment property.

Following review by the USF IRB, recruitment posterere distributed to all
PCFR’s fires stations (See Appendix H). A similanail recruitment flyer was
distributed to the station e-mail accounts. Vohens were offered a $40 gift card to
Wal-Mart or Target stores as a gratuity for thairtgipation. In order to participate,
volunteers had to be employed by PCFR and assignibe field. Employees holding a
rank above captain were excluded from participate@those individuals fill
administrative positions and do not typically paeipatient contact or use needles or
other sharps devices regularly. Employees assign€gerations or the Training Bureau
were also excluded due to limited patient contact.

The target within the focus group phase of thegqmtojvas to conduct a total of
twelve groups, three each of EMTs, paramedicsedsivand captains, or until saturation

was reached or recruiting methods exhausted.
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Phase 2 sampleln Phase 2, the intervention was provided to afl f3&ld
personnel at 23 stations. Personnel were reqtoredbmit documentation to the training
bureau of participation in the training; employads had not certified they completed
the training were notified by the training burehattthe documentation was missing and
must be completed.

Phase 3 samplélhe post-intervention sharps count included inRhase 3 was
similar to the baseline sharps count in that alépenel had the potential to have used the
sharps boxes that were collected. Sharps disposals were collected from the same
stations that were sampled during the Phase libas#larps count.

The Phase 3 post-intervention survey was admiedter all 396 field personnel;
respondents self-selected to participate.

Phase 1 — Data Collection

Baseline sharps count.The baseline sharps count data was collected and
analyzed based on descriptive categories, spdbfitedication and device type. This
data was then tabulated and analyzed for both $rand associations.

Devices and medications at PCFRAt PCFR, a wide variety of medications are
available to both the engine and ambulance crewhyding those given by intravenous
route (IV), intramuscular injection (IM), inhaledgbulizer) or oral (p.o., e.g. Tylenol).
This research focused on medications given by ¥ I&dhroutes, as these are the
medications that require a syringe and/or needladministration. There are also a
variety of devices, both traditional and those vétigineered sharps injury protection
(ESIP), used at PCFR. Some medications are udgdnospecific types of medical

calls; other medications are used more generdlfple 6 lists medications used at
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PCFR, the route of administration, and, if applleathe type of call the medication is
typically used on (indication).
Table 6

Available Medications, Typical Route and Indication

Medication Name Route typically given Indication

Adenosine \Y Cardiac

Amiodarone \Y Cardiac

Ativan IV or IM Sedation, seizures, anxiety

Atropine \Y% Cardiac

Benadryl IV or IM Allergic reaction,
anaphylaxis

D50, Dextrose \Y Hypoglycemia

Dopamine IV drip (via IV bag) Cardiac

Epinephrine \Y Cardiac

Glucagon IM Hypoglycemia

Labetolol \Y Hypertension

Lidocaine \Y Cardiac

Morphine IV or IM Pain control

Narcan IV or IM Overdose

Normal Saline \Y Routine

Sodium Bicarbonate \Y% Cardiac

Valium IV or IM Sedation, seizures, anxiety

Verapamil \Y Cardiac

Versed \Y Sedation

Categories were established for devices, base@wnaldesign and potential uses
(Table 7). Two behavior classifications were dedirfelesirable” or “safer” and
“undesirable” or “riskier”. These classification®me based on information obtained
during the literature review detailed in Chaptesuch as the increased risk of
needlestick injury during recapping, and identifiedaches in safety protocols, such as

alteration of the safety device on IV stylets.
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Table 7

Anticipated Categories of Devices and Classifiaats Desirable or Undesirable

Type of Device Desirable vs. Undesirable
Intravenous stylets (1Vs)

Safety device activated Desirable

Safety device altered Undesirable

Failed attempt/stylet intact Neither
Prefilled syringes

| With luer tip Desirable

Traditional needles

Uncapped Desirable

Recapped Undesirable
Miscellaneous

Note: Categories were based on available informatiohetiine of study design and
were revised following the pilot sharps count.

Pilot sharps count.A pilot sharps count was conducted from November2009
to November 19, 2009 involving seven sharps coataiof various sizes (total sharps
devices counted =264). Several issues were idesh@ind the final study protocol
was altered to improve the reliability of the teicjue, as well as the validity of the
results. Initially, the protocol called for coltean of the sharps containers that were in
use on the day of collection. However, on the afae pilot collection, many of the
sharps containers were empty resulting in a lowdyi€onsequently, the collection
period was extended to one week. Issues affeshagps safety, other than needle
recapping and altering of the safety device ofithstylets, were identified. The
categories of devices are summarized in Table 8.

A variety of sharps containers were collected,udlg one type carried on the
engines and rescues in the “jump bags”, taken dnetgcene for immediate patient care

and two types used within the ambulance (See Figure
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Table 8

Categories of Devices

Type of Devices Desirable vs. Undesirable
Intravenous catheters (1Vs)

Safety device activated Desirable

Safety device altered Undesirable

Failed attempt/stylet intact Neither
Prefilled syringes

With luer tip Desirable

With needle exposed or added* Undesirable

With needle added & recappéd*| Undesirable

Traditional needles

Uncapped Desirable

Recapped Undesirable

Miscellaneous

*category added after pilot sharps count
#this category includes two unsafe behavior

Examples of Sharps
Boxes Available Inside
Ambulances

Examples of
Sharps Boxes
Carried in Jump

Bags

Figure 8 Examples of sharps disposal boxes available dwknces and carried in
jump bags on engines and ambulances.

Note: Example of sharps box carried in jump baghiswvn next to largest syringe carried
by PCFR.
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Baseline sharps collectiorAn administrative order (AO) was issued by the
Rescue Chief of PCFR on April 21, 2010 instructing selected stations to place their
sharps containers in an OSHA approved bin locatesite during the collection period
from May 4 to May 11, 2010 (AO #10-30, see AppenlixA similar AO was issued on
May 24, 2010 to include stations that had low shapantity during the first count and
two stations added to compensate for the non-camq of Station 24 during the first
collection.

Sharps boxes were collected from Stations 10, Q,722, 26 and 32 from May 28
to June 4, 2010 (AO #10-33, see Appendix J). T@s Acluded directions for labeling
the sharps containers with date, apparatus, amatidoc(jump bag or apparatus). During
the initial one week collection period, Stationv#ds non-compliant in collection. In
order to maintain a representative sample, Staiiérend 32 were added to the list of
stations sampled in the second one-week collegi@oind.

At the end of each one-week collection period agestertified biohazard
transport company transported the used sharps lbmraghe individual fire stations to
the lab located at the University of South Flori@allege of Public Health.

Protocol for sharps handling.On the day of the sharps count, the researcher
covered the horizontal surfaces of a fume hood alitforbent pads. Prior to contact with
the sharps containers, the researcher donned a gowcture-resistant gloves [Sharps
Master 7080 with HexArmor Nitrile coated glovesEKLevel 5, Elbow length; Grand
Rapids, MiChigan], and plastic safety goggles witte splash shields, hereafter referred
to as “PPE”. If possible, the researcher used afdeieezers or large tongs to release the

plastic latch holding the lid of the sharps corgaiclosed. If necessary, the researcher
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used bolt cutters to cut the plastic lid of therpeacontainer approximately 1.5 inches
from each end so that the center portion of thedwld be removed and discarded in the
biohazardous waste container. Each opened shamnpaimer was soaked in full strength
hypochlorite solution for at least 30 minutes ptmproceeding with the count.

After 30 minutes, the researcher then poured thieeesharps container and
contents into a fine mesh rectangular colandelidavahe bleach fluid to drain off the
sharps. The researcher then used tongs, tweanerfiemostats to sort the used sharps
devices, one at a time, and placed the sharpddmigdins according to classification.
At regular intervals, the researcher would perfarmsual count, record the count on a
sorting sheet, and photograph the sharps. Shampsthe used containers were sorted
and classified according to presentation. Inforomaabout the station and apparatus
(engine or rescue) of origin was recorded. Categarsed in the sharps count were the
same as those identified and used during the tiloty. In addition, medication names,
as indicated by manufacturer’s labeling on thergyas, were recorded along with device
type. Following the sorting and categorizationgass, the sharps were digitally
photographed and then discarded in a large sham@d all surfaces wiped with 1:10
hypochlorite solution. For a full listing of mat&rused in the protocol, refer to the
materials list in Appendix K.

The baseline sharps count did demonstrate that tHrersafety issues occurring
with this particular group in regards to use ofrpalevices. Focus groups were planned

to explore what sorts of internal and externaldeinfluenced sharps behavior.
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Focus groups.n order to control for bias and to avoid leadingstions, an
introductory script and focus group questions vwkreeloped under the supervision of
two professors (Dr. Donna Haiduven and Dr. Jaimevi@pexperienced in focus group
research (see Appendix L). Photos from the basslarps count were used as the basis
for focus group questions and participants were@st refer to a photo booklet during
the session (see Appendix M). The booklet contheeamples of prefilled syringes with
needles added on, prefilled syringes with a needie exposed or added when the luer
option was available, IV stylets with the safetyesthaltered, recapped needles, and
prefilled syringes with both the luer adapter int@ed the needle exposed or added.

Focus group sessions and data collectiom March, April, and May 2011, focus
group sessions were conducted with medics (3 segsidriver/engineers (2 sessions),
captains (1 session), and EMTs (2 sessions). cBkatly in March, many scheduled
groups were cancelled due to low levels of respoifeeus groups were required to have
at least four scheduled participants to proceeecrittment of captains was particularly
difficult and may have been a function of rank #ak of involvement in rescue related
activities. Focus groups were audio-taped usidgi#al audio recorder with a second
audio recorder for back-up. Both the moderatorandlunteer, student assistant took
field notes to summarize important points and dosotnmon-verbal cues and
interactions. The worksheet used for both the$agnoup moderator and to record notes
is available in Appendix O. Efforts to scheduleus groups ceased when feedback
during session became repetitive (saturation) (ENedics, driver/engineers) or when

recruitment was exhausted (captains).
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Feedback from the focus groups provided insighanmgigg internal and external
factors that influenced firefighter behaviors retjag sharps devices. This feedback was
used to plan an intervention to decrease ratessefdafe or undesirable sharps behaviors
among the firefighters at PCFR.

Phase 2 - Intervention

The multi-faceted intervention included multiplepapaches, including
development of a logo and slogan to increase \itsilaind recognition of the project.
Pre-existing tools, in the form of an annual bloawlie pathogens training and a
bimonthly newsletter, were amended to include imf@tion about the risk of needlestick
injury and means to prevent NSI. A separate tngind review high risk practices for
NSI and the appropriate use of needleless deviessgseminated, and posters
reviewing the information were distributed to altsons.

Intervention: The firefighter sharps safety project In the fall of 2011, a logo
for the firefighter sharps safety project was depet with input from a field medic who
was known within PCFR for her artistic ability; degure 9 for the initial draft of the

logo.

Figure 9 Draft logo developed by Firefighter/Paramedic Aagetatt.
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Additional field personnel reviewed the draft andpded feedback that was included in
the final version of the slogan and logo, displayetigure 10. A slogan of ‘The risk is
real — choose safety’ was implemented. Both tge End slogan were used in the

subsequent steps of the intervention. ‘Stationesgntatives’ were recruited from each

Figure 10.Final version of logo.

station to serve as recipients of the interventiaterials, facilitate communication of
ideas, and act as proponents of the program. derdo increase awareness of the
project, each station representative received awitgthe logo and slogan imprinted on
it, filled with candy as well as a magnet and peith the logo on it. The mug and pens
were to be left at the station for increased vigybivith the crews.

Intervention: Annual bloodborne pathogens training In April of each year,
all employees of PCFR are required to completauatiour bloodborne pathogens
training module. Although the Florida DepartmentHafalth, Bureau of EMS (BEMS)

BEMS does not provide the content of the trainirgdaole, the module is required by
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BEMS in order to renew EMT and paramedic certtfaas; in turn, current certifications
are required in order for PCFR EMTs and paramedicentinue employment with the
department. The module consists of an audio-recbnérration and Power Point
presentation that is available to all crews onaesth drive of the station computers. An
administrative order (AO) is issued that instrudtemployees to complete the training
and sign and submit paperwork verifying they hamaleted the training. In April of
2012, a section was added to the existing blooagbpathogens training that outlined the
risk of NSI, defined high risk behaviors for NSlays to prevent NSI, and steps to take in
the event of an exposure. Therefore, all activeTBMnd paramedics with PCFR
submitted signatures attesting that they had camgblihe entire module, including the
new NSI section.

Intervention: Needleless devices trainingFeedback from participants in the
focus groups indicated that they found the compbésed Power Point trainings
cumbersome to complete in between calls and ladgkihgnds-on opportunities. This
feedback was used to develop a booklet and dekitesreinforce the proper use of
needleless devices and the risk of improper usleeoflevices. This training also
introduced new vial adapters that allow for withaireg the medication without the use
of a needle; these particular devices were newCieRPand a direct result of increased
awareness regarding sharps safelty. June 2012, another AO was issued to all field
personnel instructing them to complete the neeskedievices training with the kit and
sign and submit paperwork to the Training Bureaifyiag completion. Each station

representative was instructed on the training madseand provided with a training
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booklet and a box containing the various needlaelesgces. The training booklet is
included for reference in Appendix P.

Intervention: Posters. In order to reinforce the messages presenteckin th
training booklet, three posters (see appendix Qgweveloped reviewing risky
behaviors for NSI and encouraging safer sharpgipesc The posters were distributed in
3 week cycles, beginning July 1, 2012 and endingust27, 2012. The AO mentioned
above instructed station commanders to insurettiegposters were hung on the sharps
disposal boxes in the ambulances. For stationgditatot have an ambulance, the
posters were to be hung in the storage locatioE® supplies. Posters were delivered
to the station representatives, who were respanéiblhanging them in the designated
locations. In addition, the regional trauma ceatdBayonet Point granted permission for
the posters to be hung in their EMS room. This avagh visibility location as trauma
patients from all over Pasco County, as well aght@ring counties, are transported
there due to specialized services that are notadblaiat other county hospitals.

Phase 3 - Data Collection

Evaluation: Post-intervention sharps count. On September 17, 2012, another
AO (#12-40) was issued ordering that stations 1018, 14, 16, 17, 20, 23, 26, and 32
collect their used sharps disposal boxes fromdhgtuntil October 2, 2012 (See
Appendix Q). The collection time frame was extehdae to concerns about low yield.
The sharps boxes were collected on October 9, BQE2representative from the
certified biohazard transport company. In accoceamith the protocol developed in the
pre-intervention sharps count, a post-intervensioarps count was completed using the

same categories.
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Evaluation: Survey. The AO mentioned above (#12-40) also included
information about completion of a survey regardhgrps practices and the impact of
the Firefighter Sharps Safety Project. These syisrweere sent to all 23 stations within
PCFR on September 19, 2012. Although the instvoston the survey indicated that it
should be returned prior to October 3, 2012, tHkection period was extended until
October 10, 2012 to insure that any late submissizgre included in the sample.

The survey consisted of fifteen (15) Likert scalestions with 5 choices
(strongly disagree, somewhat disagree, | have miap somewhat agree, strongly
agree). Seven of these Likert scale questions &utas attitudes and behaviors regarding
sharps use. The remaining eight directly addressadges in sharps behaviors and
awareness since the implementation of the intetmenivorded as “compared to six
months ago”; see Appendix R. In order to prevdantification of survey respondents in
this ‘tightly knit’ community, only minimal demogphic information was collected (how
many years worked in EMS and how many years woftteB@ CFR).

Analysis

The study design necessitated separate analytisaah step of data collection:
phase 1 sharps count, phase 1 focus groups, pleasdu@tion/post-intervention sharps
count, and phase 3 evaluation/post-interventionesur

Phase 1 — sharps countflotal counts and frequencies of categories were
calculated in order to identify common practicBghaviors were classified as
“desirable” (more safe) or “undesirable” (less 3afs depicted in Table 9. Sharps
practices were analyzed among stations with lowdiame, and high call volume, as well

as between apparatus (engine and ambulance). Miedis were compiled into
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“advanced life support” or “all others” (see Tahkl@); these medication types were used
to analyze desirable and undesirable behaviors:s@ilare tests were completed with

call volume vs. desirable/undesirable behaviordfd¥ (safety deployed/altered), 2.

Table 9
Categories of devices and classification of behavio
Categories of Devices | Classification of Behavior
Intravenous catheters (1Vs)

Safety device activated Desirable

Safety device altered Undesirable

Failed attempt/stylet intact Hazard not infloed by behavior
Prefilled syringes

With luer tip Desirable

With needle added Undesirable

With needle added & recapped Undesirable
Traditional needles

Uncapped Desirable

Recapped Undesirable
Miscellaneous

pre-filled syringes (luer lock/needle exposed atextj, and 3. traditional needle
(uncapped/recapped). Chi- square tests were afapleted for medication type
(advanced life support drugs vs. all other) vsirdete/undesirable behaviors for 1. IV
(safety deployed/altered), 2. pre-filled syringle( lock/needle added), and 3.
traditional needle (uncapped/recapped). Statisdigaificance was set at p<0.05 and
Epilnfo 6.0 was used for all quantitative analysis.

Phase 1 — focus groupsThe focus group sessions were transcribed using
ExpressScribe software (NCH Software; Greenwoothlyd, Colorado) and coded for
common themes. Initial codes were identified Faamhes that emerged during the focus
group sessions, such as physical work environmeark place culture, urgency of call,

training, and types of devices supplied. As analgsogressed, additional codes were
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added and/or revised as necessary. A second w@deutilized to ensure consistency
and accuracy (Dr. Jaime Corvin). Atlas-ti softwasas used for coding and analysis of
qualitative portions of the project (Atlas-ti; ATIAti Scientific Software Development

GmbH; Berlin, Germany).

Table 10

Medication Types

Advanced Life Support Drugs All Other Drugs

Adenosine Narcan Benadryl

Amiodarone | Sodium D50

Ativan Bicarbonate Glucagon

Atropine Vasopressin | Labetolol

Epinephrine | Verapamil Lasix

Lidocaine Valium Morphine

Versed Normal Saline

Unlabeled

Phase 3 — evaluation/ post-intervention sharps counThe initial analysis of
the post-intervention sharps count mirrored thdyamacompleted for the phase 1
baseline sharps count. In addition to the cateffeguencies and associations explored
in the phase 1 baseline sharps counts, compangeregsmade by device category for pre-
and post-intervention frequencies of safer andeidkehaviors. Comparisons of pre- and
post-intervention sharps behaviors were also caledlwhen stratified by apparatus type
and medication types.

Phase 3 — evaluation/ post-intervention surveySurvey results were compiled

and reported by frequency in Epilnfo 6.0.
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Summary of Research Questions

Each step described in Figure A was implementetkasribed. Results for the

diagnosis and post-intervention evaluation wilreported and discussed by phase in

future chapters in order to answer each of thewohg research questions:

1)

2)

3)

4)

5)

6)

7

What are the types of unsafe sharps techniquesmirasPasco County Fire

Rescue (PCFR), as observed in discarded, useds&harp

What is the frequency of the unsafe sharps teclesiglefined in research
question 17?

What sharps practices occur in this fire departneD) that increase the

likelihood of occupationally-acquired needlestinfury (NSI), as identified in

focus groups of firefighters (FF) and emergency icedervices (EMS)
personnel?

What factors are present that affect unsafe shagbsmiques in this
population?

What is the culture of safety in this FD and hovesld impact the occurrence

of unsafe sharps techniques and practices?

Can an intervention tailored to this population aoipthe frequency of unsafe

sharps techniques?

Can an intervention tailored to this populatiompriove the culture of safety

regarding sharps use and NSI?
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Chapter 6. Results

Diagnosis: Sharps Baseline Count

A total of 2473 sharps devices from 50 discardedmhboxes, sometimes
referred to as “red boxes”, were counted and dladsiusing the methods previously
described. The three main categories of IV stylatsfilled syringes, and traditional
needles contained 1882, 468, and 84 sharps, resggctFigures 11-15 provide
examples for each type of sharp: IV cathlon wittesedevice deployed; prefilled
syringes with luer adapter or exposed/added needpged and recapped traditional

needles. Counts for each type of sharps are suedan Table 11.

|V Cathlon Safety
Device Deployed

Figurell.IV Stylets wit safety device deployed, a saferghgractice.
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USAFE & UNAVOIDABLE

Figure 12.1V stylet from failed IV attempt, an unsafe occurce for which there is no

alternative.
Note: Metal sharp is still present and unprotected.

IV Cathlon Safety
Device Altered

UNSAFE

Figure 13. IV stylet with altered safety device, an unsaferghractice.
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Exposed Needle

Note: If green luer adapter is
removed, a needle is exposed.

Figure 14. Prefilled syringes, examples of safer and unsadetjmes.

Figure 15. Traditional needles, capped and recapped as egarapkafer and unsafe
practices.
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Table 11

Total Sharps Baseline Counts and Frequencies bycBdwpe at Baseline

Type of Sharps Device Count Percentages
Total sharps counted 2473
IV stylets 1882 76.1% of total
Safety device activated*| 1398 74.3% of IV stylets
Failed IV attempt 379 20.1% of IV stylets
Altered safety device 105 7.5% of IV stylets
Prefilled syringes 468 18.9% of total
Luer adapter* 429 91.7% of prefilled syringes
Needle exposed/added 33 7.1% of prefilgthges
Needle recapped 6 1.4% of prefilled syem
Traditional needle 84 3.4% of total
Uncapped* 31 36.9% of traditional needles
Recapped 53 63.1% of traditional needles
Other 39 1.6% of total
Intraosseous needles (10) 10 25.6% of other
Patient’s personal 29 74.4% of other
syringes

* Safer, desirable behavior
" Unsafe finding, but necessary behavior when IVraptefails

Within the total counts and frequencies by dewge} several notable results
were identified. Failed IV attempts pose a realgga for needlestick injury (NSI) and
bloodborne pathogen (BBP) transmission but cane@ivoided or addressed with
behavior changes, therefore these types of shagps discounted from further analysis.
IV stylets with an altered safety device were theshtommonly identified sharps risk,
both by count and frequency (n=105, 7.5% of IVettyl 2.4% of all sharps counted).
Recapped needles had the highest frequency wigvitel type (n=53, 63.1% of
traditional needles) and the second highest freqyuehall sharps counted (2.1%).

Sharps device types and the presence of unsafeibeheere analyzed by
apparatus type and medication type. Due to lowcoeints, most categories were

analyzed using Fisher’'s exact one-tailed test; wdgdincounts allowed, Chi-square tests
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were used. All reported probability statisticsrgdues) were obtained using the Fisher’s

exact one-tailed test, unlesg’avalue is reported. The significance level was distadd

at p<0.05 for all tests.

Apparatus type. Categorized sharps were also examined in regarasparatus

type (Engine or Rescue); results are shown in ThbleParamedics on an engine may

arrive at the patient’s side prior to the ambulacresv. If this happens and the patient is

stable, the engine crew will obtain patient infotima and provide basic care. Typically,

the engine crew only gives medications prior toafréval of the ambulance crew if the

patient is in critical condition. Sharps devicegd by the engine crew are an indication

that an IV and medications were urgently needeuis fend of engine crews only giving

medications in urgent circumstances is supporteithé@yow cell counts for sharps

devices obtained from engine crews.

Table 12
Sharps Baseline Count by Apparatus Type and D&ategory
Apparatus | IV with \ Failed Prefilled: | Prefilled: | Prefilled: | Traditional: | Traditional: | Total”
Type Safety with \ Luer Needle Needle Uncapped* | Recapped

Device Safety Attempt " Adapter* | Exposed | Recapped

Activated* | Device or

Altered Added

Engine 10 16 13 2 0 0 1 2 53
Rescue 1388 89 266 427 33 6 52 29 2420
Total 1398 105 379 429 33 6 53 31 2473

*Safer, desirable behavior

"Unsafe finding, but necessary behavior when IVhatefails
* Miscellaneous types of sharps not included intdiide as they were not included in
further analysis. Information regarding miscellamgsharps is reviewed in Table C.
Columns included in Table D may not add to totdlisms due the omission of the
miscellaneous category.

For the relationship of apparatus type to safersérer behaviors of all types of

devices (IV stylets, prefilled syringes, and trewtitil needles), a statistically significant
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relationship (p=0.000) was identified. Table 18wk the 2x2 tables that were
constructed and Fisher’s exact one tailed testailzéd for apparatus type (engine or
rescue) vs. safer (desirable) and riskier (lessalds) behaviors within each device type
(IV stylets, prefilled syringes, and traditionaleades). For IV stylets, safer behavior was
defined as IV stylets with the safety device adadariskier behavior was defined as IV
stylet with safety device altered; failed 1V attasypere not included in the analysis.
For the IV stylet category, a statistically sigo#nt difference was found between
apparatus type and the occurrence of desirablevliehgdp=0.000). There were no
statistically significant findings for apparatugé&yand the occurrence of desirable
behavior within the prefilled syringe (p=0.840)tbe traditional needle (p=0.305)
categories.

Medication type. Counts and frequencies regarding safer needlentgse a
medication type were collected. Advance Life Supp8LS) medications are given
when the patient is in critical condition, includinardiac arrest. Other types of
medications may be needed by the patient priorrteah at the hospital but do not
necessarily signify that patient’s life was at nskhe immediate future. Therefore,
evidence that an ALS medication was given signtied the call was more urgent in
nature. Adenosine, Amiodarone, Atropine, EpinempirlLidocaine, Sodium Bicarbonate,
Valium, and Versed were considered ALS or “urgené€dications. Category counts by
medication type are presented in Table 14 by useeofadapter (the safer/desirable
behavior) vs. exposed, added, or recapped neddieigkier/less desirable behavior) for
prefilled syringes and uncapped (the safer/desrbbhavior) vs. recapped (the

riskier/less desirable behavior) for traditionaédkes. For medication type (ALS and all
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other) vs. all safer (desirable) or riskier (undesie) behaviors, a statistically significant

relationship was identifieq& =162.58, p=0.000).

Table 13
Apparatus Type vs. Behavior Type for IV StyletsfiRed Syringes, and Traditional
Needles
DTey\Sge Classification Behavior Engine Rescue Total
IV stylets
Safer/Desirable Safety device | 10 1388 1398
Behavior deployed
Riskier/Undesirable Safety device | 16 89 105
Behavior altered
Total 26 1477 1503
Fisher's exact one-tailed test p=0.0C
Prefilled Syringes
Safer/Desirable Luer adapter 2 427 429
Behavior
Riskier/Undesirable Needle added | O 39 39
Behavior or needle
added/recapped
Total 2 466 468
Fisher's exact one-tailed test p=0.8
Traditional Needles
Safer/Desirable Uncapped 1 52 53
Behavior
Riskier/Undesirable Recapped 2 29 31
Behavior
Total 3 81 84

Fisher's exact one-tailed test p=0.3

*Statistically significant
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Table 14

Sharps Baseline Count, Prefilled Syringes and Mstha Type

Medication Prefilled: Prefilled: Traditional: Traditional:
Luer Needle Exposed & | Uncapped* Recapped
Adapter* Recapped
Adenosine 4 3 4 -
Amiodarone 7 2 - -
Atropine 16 9 - 2
Benadryl 1 - 2 4
D50 12 - 2
Epinephrine 16 20 - 2
Glucagon - 1 1 -
Lidocaine 1 0 - -
Morphine 7 2 - -
Narcan - 19 15
Normal Saline 355 2 8 2
Sodium - - 7
Bicarbonate
Unknown 5 - 12 4
Valium 3 - - -
Versed 2 - - -
Total 429 39 53 31

*Safer, desirable behavior
Shaded medications are considered Advanced Lifp@ufor urgent)

Tables 15 shows the 2x2 tables constructed and@lare or Fisher's exact one
tailed tests calculated for medication type (AUBpther) vs. safer (desirable) behavior
and riskier (undesirable) behavior for each decategory (prefilled syringes and
traditional needles). A statistically significaretationship was identified between
medication type and desirable behavior with predilsyringesy*~140.63, p=0.000). No
such relationship was found between medication &ymkdesirable behavior within the
traditional needle category (p=0.329).

Other findings. Prior to and during the pilot sharps count, categ were
established regarding sharps that might pose daigkSI. During the baseline sharps

count, there were some risks for NSI that had eenkanticipated or included in the

122



Table 15

Medication Type vs. Behavior for Prefilled Syringesl Traditional Needles

Device Classification Behavior ALS All other Total
Type drugs
Prefilled Syringes
Safer/Desirable Luer adapter 49 380 429
Behavior
Riskier/Undesirable Needle added | 34 5 39
Behavior or needle
added/recapped
Total 83 385 468
v% = 140.63, p=0.000f
Traditional Syringes
Safer/Desirable Uncapped 11 4 15
Behavior
Riskier/Undesirable Recapped 42 27 69
Behavior
Total 53 31 84

v*=0.82, p=0.365

*Statistically significant, p<0.05

pre-determined categories. In much smaller fregesnpatient’s personal syringes and

intraosseous needles (those that are insertethiatioone) were identified. It was noted

that the patient’s personal syringes often had tfagisdid not fasten and, therefore,

appeared to be securely recapped when, in fagtwkee not. There were several other

sharps injury risks that were not known or expeectietthe onset of the baseline sharps

count, including broken glass medication vialsprazades, and syringes containing

probable illicit substances. Figures 16-22 proegample of each of these risks.
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Figure 16 Intraosseous needles, an example of an “othpg tf sharp.

Figure 17.Patient’s own syringes, an unexpected finding.
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Figure 18. Broken glass medication vial (example 1), an unetguefinding.

Figure 19.Broken glass medication vial (example 2), an unetquefinding.

125



Figure 20.Razor blade, an unexpected finding.

Figure 21.Probable illicit substances (example 1), an unebgokeinding.
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Figure 22. Probabile illicit substances (example 2), an unetqoefinding.
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Summary. The most commonly observed risky behavior wastiets with an
altered safety device, followed by recapped traddl needles. Statistically significant
findings included: 1) engine apparatus, as opptseescue, increased the likelihood that
overall risky behaviors would occur (1V stylets wdltered safety devices, prefilled
syringes with needles exposed/added, and recapgaitidnal needles); 2) engine
apparatus, as opposed to rescue, increased thkdike that risky behaviors would occur
with IV stylets (altered safety devices); 3) ALSdiwtion type, as opposed to all other
medications, increased the likelihood that ovaraky behaviors would occur (IV stylets
with altered safety devices, prefilled syringeswitedles exposed/added, and recapped
traditional needles); and 4) ALS medication tymeppposed to all other medications,
increased the likelihood that risky behaviors wontdur with prefilled syringes (needle
exposed, added, or recapped). Several unantidigageps injury risks were identified,
including intraosseous needles, broken glass mialicaials, razor blades, patient’s own
syringes, and syringes with probably illicit substes.

Diagnosis: Focus Groups

The information gathered from the baseline shagositabout device types and
occurrences of unsafe sharps behaviors was ugbd &smework for development of
focus group questions designed to further exploedactors that influenced the
occurrence of these practices and behaviors. rircpkar, focus group questions were
based around photos taken during the baselineskbaymt. The qualitative data
collected from the focus groups served to iderftifstors that influenced unsafe sharps
techniques and practices, identify the cultureadéty within PCFR, and explore the

impact of culture of safety on the occurrence fafa sharps techniques and practices.
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Identification of themes.Several themes were identified from the focus gsoup
transcripts, including issues related to disposaharps, factors specific to the call and
treatment, factors related to the individual, riskisited to the nature of the job, safety,
and training. These themes and associated sulethara portrayed in Table 16.

Table 16

Themes and Sub-Themes Identified from Focus Groups

Issues related to disposal of sharps, including rapping

Perception of increased safety
Lack of disposal options

Disposal of D50*

Inappropriate disposal of needles

Factors specific to the call and patient treatment

Level of urgency

Type of medication

Location of the scene
Obtaining a blood sugar level

Factors specific to the individual

Apathy
Desensitization
Preference and habit

Risks related to the nature of the job

Space in the ambulance
Moving vehicles

Safety

Role of the individual
Work environment

Training

Luer adapter on prefilled syringes
Introduction of new equipment
Future training

* D50 is a sugar mixture given to patients with Ibl@od sugar levels. It is supplied in a
very large syringe.

Issues related to disposal of sharps, includingapping. There were several
issues identified relating to the disposal of skapd barriers to safer needle practices.
Often, FFs and EMS personnel engage in what additnaally classified as riskier

behaviors, such as recapping, due to a beliefethgéging in these behaviors provides a
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protective factor against needlestick injury. Tipésception that covering a used needle
by recapping decreases the risk of one’s self evaxkers incurring an NSI leads to
behavior that actually places the worker at inaedassk. Barriers such as lack of access
to disposal boxes, location of the call, and larglication syringes that do not fit into
the disposal boxes decrease the likelihood of gp@ate disposal of sharps. Disposal of
D50 presents a special challenge and is likelgsolt in a riskier disposal option because
of the large size of the syringe and the incrediketihood that it will be administered in
the house, when only a small sharps containercesasthble. Example quotes for each of
these sub-themes are presented in Table 17.

Perception of increased safetiRespondents provided several explanations of
engaging in recapping due to a perception thapeng was a safer alternative when
they were unable to dispose of the sharp in anogpjatte container. When shown a
photo of a recapped needle and asked why someaoud wispose of the sharp in that
manner, one Paramedic answered, “Someone didré &esess to the sharps container
and they were trying to keep it as safe as thejdaantil they could get it into a sharps
container.” This concept was repeated by seveha@rgiarticipants, as shown in Table
17.

Lack of disposal optionsSometimes, the choice to inappropriately dispose of
sharps devices is a logistical matter of not ha@ocess to a sharps disposal box.
Participants indicated that this might happen dbdlaharps box or not having the
correct size box. As a Driver reported, “I thinkagbs containers too, are another issue.

Like | was on a scene yesterday where we gave gturca | went to hand somebody the
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Table 17

Issues Related to Disposal of Sharps, Includingapgiag: Sub-Themes

Perception of increased safety

“Having the sharps container close by and in a convenient logatibe ambulance, so there’s not
my only option at the far back of the truck and I'm sgtat the head. My only way to put it down ig
back there. | might be thinking recap it or, hey, set it dolwacause | don’t want to pass it through
four people while we are in the midst of doing critical caredréimedic)

“Someone didn’t have access to the sharps container and theyyiregeadrkeep it as safe as they
could until they could get it into a sharps container.” (Pacio)

“Maybe they're where they felt it was necessary to re-cap them leetteysdidn’t have a readily
available sharps container. “ (Paramedic)

“Recapping is fine to do. It's better than letting ittbére without a cap.” (Driver)

Lack of disposal options

“I think sharps containers too, are another issue. Like lonasscene yesterday where we gave
glucagon...l went to hand somebody the sharps container, thieosrahat was in the bag and it w
pretty much full. It was fuller than it should have begDiiver)

S

“Sometimes there’s not a sharps container...I'll look in there ahcburse, it's empty. There’s just
not one in there cause either they don’t have one that fies ¢het's an old truck and we don’t carry|
that type of sharps container any longer.” (EMT)

“The only time I've seen where we haven'’t had access to is becausshatips containers become
locked where you don’t have access to it, or somebody debttick the bag appropriately so it
wasn't actually in the bag when you were on the scene of a caltadrfiedic)

“We don't have the appropriate things to do it. So weaokihg for the sharps... | don't know how
many times you've opened this and there’s no sharps contaif®ardamedic)

“If the sharps container is full, sometimes you can't fihisome of the sharps containers that you
bring into the house with you.” (Paramedic)

Disposal of D50

“That box won't take the big ole D50 needle there. You mjiggttrecap it.” (Driver)

“If a red box is not around or let’s say you push D58 house and you only have the small red bg
in the bag, so you recap it until it gets dumped into igds box.” (Driver)

“Those D50s that come with a needle. Even if the sharps Bmmgsy you can't get it in there.”
(Driver)

“I've seen the D50 recapped, just because it is such a large syiithge pretty large needle.”
(Paramedic)

“With the D50 being too large, usually it's recapped and takert back out to the truck.”
(Paramedic)

Inappropriate disposal of needles

“It used to be back in the day, you'd get on an a big ole aaoane and have multiple patients be
stuck 3,4,5 times trying to get IVs and you'd have needl&sriarthe seat, people poking needles
through the seat cushion and that was kind of your teampeharps container...disgusting.”
(Paramedic)

“For example, | used to be passed on a truck every morningpsiedd of using a sharps container,
they used the cushion on the seat. And | was close oneotigedting stuck...stick it in the cushion
instead of a sharps container.” (Paramedic)

“Sometimes people stick it between the cushion and the walk aokitue and then forget it's there.

And you either come in to clean the truck in the next moraimdjyou almost stick yourself because

one was left there.” (EMT)

D

“And then sometimes you find...lying around the truck witd tap off, lying behind the bench sea
and behind the seat across from it.” (EMT)

[

“People put them on the seat, they roll off, and then wherggdo clean up, you are getting stuck.]
(Paramedic)
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sharps container, the small one that was in theabdgt was pretty much full. It was
fuller than it should have been.” An EMT, the rankst often tasked with stocking or re
-stocking supplies in the ambulance, advised, “Songs there’s not a sharps
container...I'll look in there and, of course, itmpty. There’s just not one in there
cause either they don’t have one that fits then&an old truck and we don’t carry that
type of sharps container any longer.”

Disposal of D50.D50, a type of glucose given intravenously, come$e largest
syringe carried on the ambulance and frequently do fit into the sharps disposal
containers. This is particularly problematic bessad50 is often given in the house
where the only available sharps container is qgrntall. One Paramedic participant
stated, “I've seen the D50 recapped, just becdusesuch a large syringe with a pretty
large needle” and a Driver participant indicateéthédt box won't take the big ole D50
needle there. You might just recap it, that's what seen.” Additional quotes
supporting this sub-theme are provided in Table 17.

Inappropriate disposal of needlda.addition to barriers to proper disposal and
riskier options that are implemented with good mtitens, participants identified sharps
disposal behaviors that were clearly unsafe, sadtieking the needles in the cushion of
the seat in the back of the ambulance. When ngjdltiese disposal options focus group
participants often expressed verbal or non-verlsapproval and an understanding that
these options were not acceptable and createdadditisk for needlestick injury. “It
used to be back in the day, you’d get on an a leigrauma scene and have multiple

patients being stuck 3,4,5 times trying to get évisl you'd have needle marks in the seat,
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people poking needles through the seat cushionhetdvas kind of your temporary
sharps container...disgusting” (Paramedic).

Factors specific to the call and patient treatmerih addition to issues
surrounding disposal, such as where to place tedleg or the availability of sharps
boxes, factors inherent to the call were identisdnfluential in sharps disposal
behavior. Additional sub-themes that were spedtdfithe call or patient treatment were
identified: level of urgency, type of medicatioacétion, and need for blood sugar level.
Table 18 provides examples of statements from@patnts that illustrate these
subthemes.

Table 18

Factors Specific to the Call and Patient Treatm&ub-Themes

Level of urgency

“The dramatic-ness of the call...If it's serious or its traunmé thiere’s blood everywhere, you don't
want to stop what you're doing to pull the needle andtpuithe sharps container.” (Driver)

“I would say during any kind of cardiac arrest, respiratory,.when you’re in a hurry and you just
push the drug and throw it down on the seat or somethmtilgyou get the box. When you’re not
actually paying attention to worrying about getting ibittie sharps container. And somebody’s
recapping it obviously, so it doesn’t poke somebody.” dP&dic)

“There is just so many things going on when you're waykircode...and it's just two birds killed
with one stone and you go onto something else to tryareltkis guy’s life.” (Captain, re: obtained
blood sugar level from IV stylet).

“If it's a code, sometimes they wait until all the drugs aeduand then one of the engine guys will
back and account for everything and see how many Atropine$o jiestve it around for
documentation purposes, so they don’t lose track of whgvthgiven.” (Driver)

“We start IVs in moving vehicles every day. It's because we arkimg critical patients and we haye
a patient that is crashing...If you are responding to the tabsgth a patient, pulling over on the side
of the road and sitting there while you try to get an dgsh’t seem to be in the best interest of
patient care.” (Captain).

“If you are in a code situation, you might see a paramedic usegadd just toss it up on the bench
so you remember what they gave.” (Paramedic)

Type of medication

“Pain medications...If they don’t use all of the morphine, tiey’'re gonna recap it.” (EMT)

“Like Narcan, you're giving .4, .4,.4 [mgs] so you're pgtthe needle on, giving them a little hit and
then taking it off and this is one of those situationemgtyou then have to handle a needle again.”
(Captain)

D

“You give them the point four [mgs of Narcan] and then ydlegileave it in there [IV port] and hop
he doesn’t thrash around or you take the needle out anddbdraye to recap the needle.” (Captains)

“[I]f you give 4mg of Morphine, you still have 6mg ingtsyringe you have to account for, that you
have to hang on to until you can dispose of [with a wifn@sgntil you use it again, so you have to
resheath the needle until you give it or dispose of it. gy
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Table 18 (continued)

“Sometimes we have problems with the Amiodarone and it waish phrough that thing so we put a
needle on it and then you can give it through the needle pdnedV tubing.” (Driver)

“We've had times before where we couldn’t get it [needlelessggfito go at all...it's just the
Amiodarone.” (Driver)

“It you have a patient in SVT [supraventricular tachycardia]...andrgdrying to push Adenocard,
and you're trying to give the 12 mg...quickly so you fhe two needles in the [IV] port at the same
time.” (Captain)

“We'll stick 2 needles in one port and then you'll have oag gushing those two and another guy
there chasing it with a 20 cc syringe for a flush. So you needles for that.” (Captain)

=]

“When you are giving 12 mg of Adenosine you can put bothleséd the needle hub and push at the
same time so you get a better response from the patient.” (Driver

Location of the scene

“The only issue you may see is working a code in the hobssically, laying needles down. It
happens. We lay them down on the floor and that's cause mshing.” (Captain)

“[W]hen you are at houses when you push D50, when theyledn..don’t have sharps boxes in th
bag big enough.” (Paramedic)

D

“D50 inside of the house — you usually just have youtgide sharps container which is a lot
smaller...it doesn't fit.” (Driver)

“If you are giving the medication in the house, you donitagls have a sharps container readily
available.” (Paramedic)

“Location, for one. Like we mentioned earlier, if it's in auBe or it it's in the truck where we have|a
larger sharps box.”

Obtaining a blood sugar level

“I know a lot of people with a common practice to get a blaaghs off the needle...you can pull
those back [IV safety devices] to get a blood sugar off theleé&édaramedic)

“Probably one of the worst things that | see is when we atiag@n accucheck and even though the
tip is covered with the shroud [safety device] with the ne@dit|l gets passed amongst each other
and you know when the truck is moving down the roadusit jakes one person to not pay attentio
(EMT)

>

“I believe I've heard of somebody trying to remove oney@ahd get an accucheck sample out of the
IV catheter.” (Paramedic)

“Instead of doing finger pricks...we are just as guilty, geagke blood from the sharp capped IV
needle and | am just as guilty as doing it.” (Driver)

“Usually starting 1Vs, it's somebody’s responsibilityget a sugar off of it. A lot of times the medic,
or whoever, will lay it down between the person’s legshensheet...As soon as we can, within
seconds, somebody else has it within their hand and is oigt@rsugar off of it...” (Medic)

Level of urgencyEmergency medical calls involve a wide range afs¢célom the
mundane to calls that are truly life-threatenifgrsonnel participating in the focus
groups indicated that riskier sharps disposal bienstended to occur during calls that
were more critical in nature. The most common aaltcalls involve cardiac arrest,
respiratory arrest, and serious trauma. “The dt@apm@&ss of the call...If it's serious or

its trauma and there’s blood everywhere, you damitt to stop what you’re doing to pull
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the needle and put it in the sharps containerv@iji A “code” situation is one in which
the patient is in cardiac arrest and CPR [cardimpulary resuscitation] is in progress.
These types of calls are among the most challerfgimgaramedics in terms of medical
skills, but also required detailed documentatiooudta large number of medications
used. One Paramedic explained a tracking systemddications, “If you are in a code
situation, you might see a paramedic use a drugustdoss it up on the bench so you
remember what they gave.”

Type of medicatiorRarticipants identified several types of specifiedications
that might encourage inappropriate means of digpsgeh as D50, Narcan, pain
medications, Amiodarone and Adenocard (also knosvAdenosine). Both Narcan and
pain medications are given in small incrementakdamtil the desired effect is achieved.
Because the entire syringe of medication is notl wgéh the first dose, medics often
recap the needle in order to save it for the nesed “Pain medications...If they don’t
use all of the morphine, then they’'re gonna retafeMT). Or as a Driver explained,
“[1]f you give 4mg of Morphine, you still have 6mg the syringe you have to account
for, that you have to hang on to until you can dgpof [with a witness] or until you use
it again, so you have to resheath the needle ymiilgive it or dispose of it.”

There appears to be design issues with the Amioéasgringes that necessitate
adding a needle to the syringe to give the medinatirhe amiodarone prefilled syringe
has a unigue white collar that must be pushed dowards the barrel of the syringe in
order to break a glass ampule that provides a¢odabg liquid medication, as shown in

Figure 23. “Sometimes we have problems with the @darone and it won’t push
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through that thing so we put a needle on it and §feal can give it through the needle

port on the IV tubing.” (Driver)

-------

Figure 2.miodarone prefilled medication syringe.

Adenocard was also identified as a medicationitifatenced the occurrence of
riskier needle behaviors. Adenocard comes in 6ynigges. The first dose is 6 mg. If
that doesn’t have the desired results, then thenskdose is 12 mg. In order to give this
second dose of the medication properly, two dosésnag each and a 20 cc normal
saline must be pushed into the IV very rapidly. ateomplish this appropriate
administration of Adenocard, crews have designequenapproaches that require adding
a needle to the prefilled syringe, shown in Figgde Typically, two crew members will
work together to insert the three needles (2 sgsrmf Adenocard of 6 mg each and 1
syringe with saline) simultaneously into the omditional port on the 1V tubing,
thereby eliminating the amount of time that wouddrieeded to insert one syringe at a

time. “When you are giving 12 mg of Adenosine yau put both needles in the needle

hub and push at the same time so you get a beiponse from the patient.” (Driver)
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Figure 24.Administration of Adenocard using two syringeshwiieedles in a traditional
IV port. Retrieved from: http://roguemedic.com

Location of the sceneDepending on the situation, some patients areeteatd
given medications at the scene (i.e. in their homen a roadway before being loaded
into the ambulance). Situations in which mediaagiare given in an alternate location
other than the back of the ambulance contributeg¢amccurrence of riskier sharps
behaviors. One Paramedic advised, “If you arengivhe medication in the house, you
don’t always have a sharps container readily abkalaThe risk of needlestick injury is
compounded by the fact that scenes in which maditafre given immediately are
often more chaotic and critical in nature. “Theyoisksue you may see is working a code
in the house...basically, laying needles down. Iltgeays. We lay them down on the floor
and that’s cause we’re rushing” (Captain).

Obtaining a blood sugar leveBlood sugar levels, also known as “accu-checks”
or “fingersticks”, are collected to measure the ami®f glucose circulating in a patient’s
blood. These are commonly used on patients wihetes, but may also be used to look
for low blood sugar in patients who have faintednoght be malnourished, among other
conditions. The approved means to collect thissmesment is through a small finger
stick with a lancet, similar to a pin prick. Hovesyparticipants reported that the drop of

blood needed for this test is often obtained fromdistal end of the IV stylet, after
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altering the safety device that encases the tthegharp IV stylet. One EMT described
this practice, “Probably one of the worst thingstthsee is when we are getting an
accucheck and even though the tip is covered Wwetshroud [safety device] with the
needle, it still gets passed amongst each othey@am&now when the truck is moving
down the road...it just takes one person to not pepngon.” Additional quotes
describing this practice are available in Table 18.

Factors specific to the individualThe themes and sub-themes identified thus far
are external factors that influence sharps behabigdrthere are also internal factors
related to the beliefs and preferences of the iddal firefighter, EMT, or paramedic.
This theme is divided into apathy, desensitizateord preference/habit. Quotes for each
sub-theme are available in Table 19.

Apathy. Within the culture of fire departments that regphém fire and emergency
medical services (EMS) calls, it is common for thedical calls or ambulance-related
job tasks to be less favorable than those assdordth fire suppression related tasks.
This tendency and individual attitudes influencatayg about completion of duties
related to the ambulance, including safety andrdi@ieblood borne pathogen exposure.
One paramedic described this phenomenon, “You@reggo have people who are
passionate about this job and you are going to pageele who are passionate about their
combat job...You'll always have people that are aastue truck that don’'t want to be
there...And they are going to have different attisidbout whether there is blood on the
[kitchen] table or not.”

Desensitization Over time, with repeated exposure to sharps devitesd, and

body fluids, EMS personnel can become desensibzéase a perception of risk
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associated with these items. “If they were atgitueery store and picked up a can of

food and there was an IV syringe right there yowbldnow they would flip out, but for

some reason when they come here [work] it seerasltkbig deal” (Paramedic).
Table 19

Factors Specific to the Individual: Sub-Themes

Apathy

“I just think a lot of it is...| just don’t care.” @amedic)

“You are going to have people who are passionatetahis job and you are going to
have people who are passionate about their combatYou'll always have people that
are on a rescue truck that don’t want to be therad.they are going to have different
attitudes about whether there is blood on the tabteot.” (Paramedic)

Desensitization

“If they were at the grocery store and picked wa@a of food and there was an IV
syringe right there you would know they would fbpt, but for some reason when they
come here [work] it seems like no big deal.” (Pagdin)

“It just seems like as soon as they get hereuss [jke no big deal...” (Paramedic)

Preference and habit

“Personal preference. When you have an EMT, fangde, who works with a medic fq
2-3 years, now that EMT becomes a medic. He’sabshybgonna shadow what he is us
to seeing. So if he is used to seeing bad hdahass the way he’s gonna work...They
form their own bad habits...The same bad habits ooaton.” (Captain)

DI
ed

“You form your habits, and why change them, undiingthing happens or you have
somebody telling for the hundredth time...” (Paramgdi

“l always have a needle. Because it's an optioniesmtiow | learned to use it.” (Captaif

)

“It goes back to habit. | learned it — getting adwecks off of needles, people who con
up underneath us do it that way and have learndd tbthat way.” (Captain)

ne

“With the needleless system, | have to think altbetactual system. With the needles
am thinking about patient care and treatment antbpol and algorithms. I'm thinking
about things other than mechanics of getting tieejunto the person.” (Captain).

“I guess if you locked the needles in the glove partment then | would use needleles
(Driver)

“I prefer needles. | don't like screwing thingsarsome of these IVs. I've seen IVs frg

m

the pressure of pushing the med through the lwdr Id prefer the needles.” (Driver)

One Driver demonstrated this desensitization talleseby relaying a story of
using a clean IV stylet on Thanksgiving, “I've used4 gauge [IV needle] to baste a

turkey and | fought for 10 minutes trying to geattlamn thing [safety device] back.”

FFs and EMS personnel at PCFR work 24 hours snifisreside in a dorm setting during
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that time period. Crews may respond to a cardigstcall requiring CPR and advanced
life support medications and immediately thereakéurn to the station to cook and eat
dinner in the kitchen. It is not uncommon for ensel to run a critical call involving
large amounts of blood and return to the statioimdo sleep. The sudden shift from
routine activities of daily living (i.e. eating,edping, watChing television) to immersion
in a critical medical or trauma call is likely tordribute to the desensitization process.

Preference and habitThere are some personnel who simply prefer usieglae
over needleless devices. The method the medi¢raiagd in, level of comfort, and
habit contribute to this preference. “With the die&ess system, | have to think about the
actual system. With the needles, | am thinkingualpatient care and treatment and
protocol and algorithms. I'm thinking about thinggher than mechanics of getting the
juice into the person” (Captain). Some particiganere adamantly against using
needleless options. “I guess if you locked thedte=ein the glove compartment then |
would use needleless” (Driver). A crew member widudve to exit the back of the
ambulance, where patient care occurs, to reacltive compartment in the cab area of
the truck. Storing needles in the glove compartmaeruld render them inaccessible.
This statement illustrates the determined refusabme FFs and EMS personnel to use
the newer, safer devices; so long as the optiaséoa needle is available, a segment of
the crews will insist on using them.

Risks related to the nature of the jolbhere are aspects of working at the fire
department or within EMS that add to the risk ofdiestick injury. One response from
an EMT summarizes this risk thoroughly. “I don’esghy we shouldn’t be needleless.

Because we are not in a controlled environmenic@, glean hospital room. We're in a
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truck that’'s moving down the road, bouncing all othe place...and then you've got
combative patients. To make the job safer, i2bétThe theme of risks related to the
nature of the job is divided into three sub-thennisk perception, space in the
ambulance, and moving vehicles. Table 20 provadieitional examples of responses
each sub-theme.

Table 20

Risks Related to the Nature of the Job: Sub-Themes

for

Risk perception

“We have an inherently dangerous job...Things happdistakes happen. Stuff
happens. It's an inherently dangerous job.” (EMT)

“You don’t want to be scared all the time eith&iou’'re constantly being hit with it.
Electricity, car wreck, fire. There’s so many tipnthat can get you, you get to the poi
yeah, yeah, yah. Nothing’s gotten me yet, so t#&t mentality...Nothings gotten me
yet, what are the chances?” (EMT)

“This little needle can’t possibly kill me. | jusdught a fire and pulled three kids out o
car...Mr. Tough Guy.” (EMT)

fa

Space in the ambulance

“There’s a lot of hands in a small area. You cahitays keep track of where
everybody’s twisting and moving around to.” (Pardmg

“It’s tight quarters in the back of the rescuelofof times, you have 4 or 5 guys
standing around a stretcher. They are all workingne person, multiple different task
at the same time. The space...just the space $&.a @ause you are kind of cramped i
the back of a Rescue.” (Driver)

=)

“If you are in the back of the rescue...and then gousomebody at the head of the
paient, you got a needle, you got to squeeze by Wiou got to squeeze by a lot of stu
There’s IV tubing, oxygen tubing...” (Captain)

Moving vehicles

“We start IVs in moving vehicles every day. It'edause we are working critical patier
and we have a patient that is crashing...If you asponding to the hospital with a
patient, pulling over on the side of the road aittthg there while you try to get an IV,
doesn’t seem to be in the best interest of patiard.” (Captain).

Its

“It [IV needle] still gets passed amongst each p#dra you know when the truck is
moving down the road...It just takes one person tqpay attention.” (EMT)

“Moving vehicles...That's why we have the protocattisays you are not supposed to
start an IV en route. I've been stuck that wa.aamedic)
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Risk perceptionkirefighters and EMS personnel face a multitudasis while
performing job duties. Efforts to prevent needtdgsinjuries can be hampered by beliefs
that the other risks encountered pose a greatatttinan NSI. “This little needle can’t
possibly kill me. 1just fought a fire and pulldttee kids out of a car...Mr. Tough Guy.”
(EMT)

Space in the ambulancA.significant portion of patient care occurs in the
confined space in the back of the ambulance. BYyidf a patient is more critical, there
will be more personnel in the back of the ambularitleis lack of space increases the
risk that a FF will bump into a sharp or be studklevanother FF is trying to dispose of a
needle. One Driver explained, “It's tight quartarshe back of the rescue. A lot of
times, you have 4 or 5 guys standing around acsteet They are all working on one
person, multiple different tasks at the same tiffike space...just the space is a risk.
Cause you are kind of cramped in the back of a iRe%c

Moving vehiclesWhen transporting, or responding, a patient tchibspital,
additional patient care must be rendered. Subsgiguaeedles may be used to give
medications while the ambulance is moving. Paréints identified this as a risk unto
itself. “Moving vehicles...That's why we have the fwcol that says you are not
supposed to start an IV en route. I've been sthhakway.” (Paramedic)

Safety.Two sub-themes emerged regarding safety: rolkeoirtdividual and
work environment. Participants expressed the h@egersonal responsibility for safety,
while conveying dismay or criticism about the ladkesponse to safety from
administration of the organization. Additional gatodns to illustrate each sub-theme are

available in Table 21.
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Role of the individualWithout exception, participants directly expressed
agreed that the individual FF, EMT, or medic wasdeued with a level of responsibility
for ensuring their own safety. Additionally, whproviding examples of safety
violations or risky behavior participants often yiced examples of the actions of co-
workers, as opposed to themselves. “| feel it khba everybody for themselves, for
their own safety...If they get stuck cause they'mylathat’s going to be their problems.
And they should care enough to try to not let ppen.” (Driver)

Participants also identified the need for eachvialdial to conceptualize the risk
associated with NSI. “It will only change for sompeople until it affects them. Until
they get stuck with a needle or until they get ligipa.” (Paramedic)

Work environmentThe focus group participants were familiar with leather
due to a pre-existing work relationship. Theref@mor to the start of the focus group
sessions, FFs would frequently discuss work relet®aes and controversies. In five of
the focus groups, members were openly discussingugissues tied to safety,
criticizing the decisions or actions of administvat and indicating that safety was not a
priority in the agency. However, once the focusugr started and a direct question was
asked about safety, the response initially indet#it@t safety was a priority at the
department. As the focus group progressed, it sdehat participants were less guarded
about providing opinions on this issue and beggrdwide responses that spoke
negatively about the perceived priority of safetni administration.

Firefighters indicated that they looked out focleather and that crews aimed for
safety out of obligation to each other. As one EMi€cinctly stated, “Nobody wants to

see anybody get hurt and we all look out for edblerd’ At times, respondents indicated
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Table 21

Safety: Sub-Themes

Role of the individual

“| feel it should be everybody for themselves, thoeir own safety...If they get stuck
cause they'’re lazy...that’s going to be their protderAnd they should care enough to
try to not let it happen.” (Driver)

“It will only change for some people until it affischem. Until they get stuck with a
needle or until they get hepatitis...” (Paramedic)

“Some people are just kind of lazy...[T]hey don’t wémtake the time to use some of
the safety equipment we have.” (Paramedic)

“The safer, the better. | know | don’t want to eit.” (EMT)

Work environment

“The office [administration], it's a big unknown.(Captain)

“Nobody wants to see anybody get hurt and we ak lout for each other.” (EMT)

“I have to say my biggest thing about Pasco istiey don’t seem to be very aggressive
in [safety] programs.” (Paramedic)

“On the fire scene, for example, things went batthe fire went out. And the motto in
Pasco is nobody got hurt, so it's OK. The probisitihhose acts are not addressed.
Eventually, on the fire ground, it will lead to anjury...Some people say, “Well, the fir
went out and nobody got hurt.” (Captain)

1%}

“I think it's a priority. | mean, nobody wants ¢t hurt during the shift; nobody wants
anybody to get infected with anything during thétsiAnd, if you are going to be here
for 30 years, potentially, there is a lot of oppaities for getting sick, or getting stuck
with a needle, or getting infected...or run over lpag for gosh sake.” (EMT)

“It [safety] is a priority. It's always a priority (Captain)

“Sometimes it’s very questionable about the saftyasco County.” (Driver)

“It [safety] could be a little lax.” (Driver)

“It seems that it [safety] is not a top prioritit.is increasingly becoming a priority.”
(Driver)

“It is probably on the list of priorities, but $t'not at the top.” (Driver)

“I don’t think safety is a priority from the admstration’s perspective. | think budget is a
priority.” (EMT)

“I'd say it is not a priority. It's always beentef the fact. They're not very progressiv
they're reactive. When something happens, thendeal with the issue. But until it
happens, they don’t worry about it.."fdarticipant] | would agree with that — it's very
reactive.” (Paramedic)

D

that safety was a priority; at other times, the sgrarticipation would advise that it was
not. Many of the FFs provided a criticism of tltemanistration in that safety concerns
tended to be handled reactively instead of proalstivOn the fire scene, for example,

things went bad but the fire went out. And thetmat Pasco is nobody got hurt, so it's
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OK. The problem is those acts are not addresBedntually, on the fire ground, it will
lead to an injury...Some people say, ‘Well, the firent out and nobody got hurt.””
(Captain). The majority of personnel are awaree#r-miss situations that have occurred
while crews are extinguishing fires. These neasmsituations are usually preventable
and the result of either policies or common prastithat deviate from best practices
within the profession. It is the perception ofdierews that the administration does not
take steps to improve policies or enforce besttmas until a FF is actually injured. One
exchange between participants confirmed this cantigh say it is not a priority. It's
always been after the fact. They're not very pesgive; they're reactive. When
something happens, then they deal with the isBug.until it happens, they don’t worry
about it...[2 participant] | would agree with that — it's vemactive.” (Paramedics).

Training. Input from the focus groups provided valuable infation for planning
future training efforts aimed at this populatidmapses in training for luer adapters on
prefilled medication syringes served as an exampl®w a simple training could impact
behavior. FFs also provided feedback for how nguwmment is currently introduced to
the field personnel and provided suggestions fturéutraining.

Luer adapter on syringedn order to use this type of needleless adapter, on
must have access to a needleless hub on the INgulihese needleless hubs allow for
the luer adapter to be screwed on and the medicgii@n without introducing a needle.
The alternate is to use a different type of hub which a needle can be inserted and the
medication given. The later was the traditional nseaf administering IV medication,
until the introduction of luer adapters and needislhubs. It appears that there was a

synchronization issue with introduction of the gredl syringes with luer adapters and

144



the IV tubing that included a needleless hub. Qhrissue was resolved and the
correct tubing was available, no official trainiogclarification was provided. For newer
EMS personnel, this was not an issue as they redéraining in school on how to use
the needleless devices. However, this proved prodiic for older medics that initially
were schooled when there were no needleless optifeslearned to use the device by
pulling the green hub off because we did not harepatible tubing at the time. We had
no needleless system. Had to pull off green [céip)].in order to get the needle into the
hub.” (Driver) “The only time | hadn’t seen themedsthat way [luer lock] is when
people aren’'t educated that the cap is used teedleless.” (Paramedic)

Introduction of new equipmentn response to the discussion about luer adapters
and other training lapses, participants offeredhigpis about the current method of
providing information about new equipment. Whekealsabout training on these types
of new equipment, the majority of FFs were quiclks¢off or chuckle. “This particular
agency that we work for, there’s no education semt They give you a new item to use
on the truck, just an example is the syringestilese. And they don’t explain anything
to you, they just say, “Oh, we’ve got new prefillegtinges” but that is it” (Paramedic).
“The education and the trickle down process downrmanication process, doesn’'t work
very efficiently. Sometimes, it's three weeks gfdre you find an e-mail that got sent
out” (Paramedic). “It's the one place I've workédit doesn’'t do specific hands on
training...I've never worked anywhere that doesn’tliags that way” (Paramedic).

Future training. Lastly, FFs and EMS personnel provided ideas foicairing
future training over safer needle devices and prigme of NSI. Provision of an

opportunity for ‘hands-on’ learning of the new dmsjias well as the need for safety were

145



identified by participants as critical componemighis type of training. “If you just
showed one person at each station and told theetl ®veryone...” (Driver).

“If something changes, have them show the changgyeu know how to use it”

(Driver). “Specifically include [in training] anyaw equipment the month we get it or the
month before we get it” (Paramedic). “Educate tlaoout safety and say I’'m more
concerned about safety and you catChing some tdrs@ase, let’s do it the safe way”
(Captain).

Post-Intervention Sharps Count

Following the intervention period, a total of 215t8arps devices from 30
discarded sharps boxes, “red boxes”, were coumddlassified using the methods
previously described. The three main categorid¥ atylets, prefilled syringes, and
traditional needles contained 1677, 417, and 6fpshaespectively. Table 22 provides a
summary of the category counts for the post-intatiee sharps count.

The most frequently occurring unsafe sharps belhavés alteration of the IV
safety device (N=50, 2.3% of total sharps), follavizy recapping of traditional needles
(N=27, 1.23% of total sharps); prefilled syringashweedle exposed or added (N=17,
0.78%); and prefilled syringes with a needle addeel recapped (N=6, 0.28%). IV
stylets and prefilled syringes had low percentaijasisafe behaviors when compared to
safe or unavoidable behaviors within the same @esategory, 3% (N=50) and 5.4%
(N=23), respectively. However, with the traditibnaedle category, 44.3% (N=27)
demonstrated the unsafe practice of recappinghiiihe three main sharps device
categories, IV stylets, prefilled medication syesgand traditional needles, there were

increases in safer behaviors and decreases ineubshéviors.
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Table 22

Total Sharps Counts and Frequencies by Device TBp&t-Intervention

Type of Sharps Device | Count| Percentages Change in
Percentages
from Baseline

Total sharps counted 2178

IV stylets 1677 77.0% of total 0.9%

Safety device 1354 | 80.7% of IV stylets 6.4%
activated*
Failed IV attempt 273 16.3% of IV stylets -3.8%
Altered safety device 50 3.0% of IV stglet -4.5%
Prefilled syringes 417 19.1% of total 0.2%
Luer adapter* 394 | 94.5% of prefilled syringes 2.8%
Needle exposed/added 17 4.0% of prefdgthges -3.1%
Needle recapped 6 1.4% of prefilledrayess 0%
Traditional needle 61 1.6% of total -1.8%
Uncapped* 34 | 55.7% of traditional 18.8%
needles
Recapped 27 44.3% of traditional -18.8%
needles

Other 23 1.0% of total 1.0%

Intraosseous needles 4 17.4% of other -8.2%
(19)

Patient’s personal 2 8.7% of othér -65.7%
syringes

* Safer, desirable behavior

" Unsafe finding, but necessary behavior when IVraptefails

*Bag of patient’s personal syringes, approximatelyd® included in count as they could
not be safety disentangled from plastic bag.

Note: Percentages values may not add to 100% dweitaling.

Sharps categories from the baseline and post-eméon sharps counts were
compared to identify changes in desirable and ural#e behaviors. Statistically
significant decreases in risky (undesirable) batraand corresponding increases in safer
(desirable) behavior were detected for all categooif devices combineg%25.71,
p=0.0000), IV styletsy?=16.87, p=0.0000), and traditional needlgs6.07, p=0.0244).

These findings are presented in Table 23.
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Table 23

Comparison of Sharps Counts and Frequencies, Bases. Post-Intervention

Device Category
| Safer/Desirable Behavior Risky/Undesirable Behayig? p

All categories(lV stylets, prefilled syringes, traditional neesl)

Pre 1858 (90.4% 197 (9.6%)

Post 1782 (94.7% 100 (5.3%)| 25.71| 0.000*
IV stylets

Pre 1398 (93.0% 105 (7.0%)

Post 1354 (96.4% 50 (3.6%)| 16.87| 0.000*
Prefilled syringes

Pre 429 (91.7%) 39 (8.3%)

Post 394 (94.5%) 23 (5.5%) 2.69| 0.101
Traditional needles

Pre 31 (36.9%) 53 (63.1%)

Post 34 (55.7%) 27 (44.3%) 5.07| 0.024*

* Statistically significant, p<0.05

Apparatus type. As with the baseline sharps count, devices weregoaized by
apparatus type (engine or rescue) and can be sdabie 24. When analyzed as an
aggregate group (IV stylets, prefilled syringeg] tnaditional needles), discarded sharps
collected from engine apparatus were significamttye likely to have been used in a
risky or less desirable manner (Fisher’s exacttaied test p=0.000). A similar
relationship was identified in the prefilled syresgcategory (Fisher’'s exact one tailed
p=0.000). There were no statistically significdifferences found in the occurrences of
undesirable behavior and apparatus type in thayétsor traditional needle categories,
p=0.538 and 0.693, respectively.

Apparatus type and sharps device behavior, pre- aodt-intervention. It is
useful to examine changes in sharps device catsyon regards to apparatus type, as
use of sharps devices on Engines is consistenttigtloccurrence of critical calls. If call

urgency is, in fact, a predisposing factor for desharps behaviors it is important to
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assess whether the targeted behavior change atatmg critical situations. A
disproportionate number of prefilled syringes vitie needle exposed or added were

from engine sharps boxes (35%, N=17).

Table 24
Sharps Count by Apparatus Type and Device Catefmst-Intervention
Apparatus | IV with \Y Failed Prefilled: | Prefilled: | Prefilled: | Traditional: | Traditional: | Total”
Type Safety with \Y Luer Needle Needle Uncapped* | Recapped

Device Safety Attempt " Adapter* | Exposed/ | Recapped

Activated* | Device Added

Altered

Engine 17 0 3 5 6 0 1 1 34
Rescue 1337 50 270 389 11 6 33 26 2144
Total 1354 50 273 394 17 6 34 27 2178

*Safer, desirable behavior
"Unsafe finding, but necessary behavior when IVnatefails

“Columns may not add to total column, due to misoelbus types of sharps not included

in this table

Using the Mantel Hanszel Summary Chi-Square, corsqas were made by
apparatus type and sharps device behavior foealtds (IV stylet, prefilled syringes,
and traditional syringes), as well as each indialdievice category. Statistically
significant (p<0.05) changes were found between gumd post-intervention frequencies
of desired and undesired behaviors for all devig&s106.24, p=0.000); IV stylets
(x?=76.41, p=0.000); and prefilled syringeg<31.38, p=0.000). Table 25 summarizes
this data.

Medication type. In a manner similar to the baseline sharps cowviced
categories were stratified by type of medicatioh$Avs. all other) as presented in Table
26. For the aggregate count of safer behaviors{yléts with safety device deployed,
prefilled syringes with luer adapter, and traditibneedles uncapped) vs. medication

type, a statistically significant decrease in riblghavior was identified=9.28,
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p=0.002). A similar relationship was identified farefilled syringes*=25.30,

p=0.000), but not for traditional needles (Fishexact, p=0.88).

Table 25

Summary of Apparatus and Sharps Device Behaviog, TBqe- and Post-Intervention

2

Category | Engine | Rescue x p
Overall 106.24 0.000*
Pre-Intervention 13 1867
Safe
Pre-Intervention 18 157
Risky
Post-Interventior 23 1759
Safe
Post-Interventior 7 93
Risky
IV Stylets | 76.41 | 0.000*
Pre-Intervention 10 1388
Safe
Pre-Intervention 16 89
Risky
Post-Interventior 17 1337
Safe
Post-Interventior 0 50
Risky
Prefilled Syringes| 31.38 | 0.000*
Pre-Intervention 2 427
Safe
Pre-Intervention 0 39
Risky
Post-Interventior 5 389
Safe
Post-Interventior 6 17
Risky
Traditional Needles | 0.22 | 0.6382
Pre-Intervention 1 52
Safe
Pre-Intervention 2 29
Risky
Post-Interventior 1 1
Safe
Post-Interventior 33 26
Risky

* Statistically significant, p<0.05
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Table 26

Sharps Post-Intervention Count, Prefilled Syringed Medication Type

Medication Prefilled: | Prefilled: Traditional: | Traditional:
Luer Needle Exposed, Added, Uncapped* | Recapped
Adapter* | and/or Recapped
Adenosine 4 4 -
Amiodarone - - - -
Atropine 12 4 - -
Benadryl - - - -
D50 8 - - -
Epinephrine 8 5 - -
Glucagon - - - -
Lidocaine 2 - - -
Morphine 4 1 - -
Narcan 13 1 3 -
Normal Saline 333 9 - -
Sodium 5 3 - -
Bicarbonate
Unknown 3 - 7 7
Valium 2 - -
Versed - - - -
Needle Alone - - 20 20
Total 394 23 34 27

*Safer, desirable behavior
Shaded medications are considered Advanced Lifp@ugor urgent)

Medication type and sharps device behavior, predgost-intervention.
Comparisons were made by medication type (ALS Wstlaer) and sharps device
behavior for all devices (Prefilled syringes aratittional syringes), as well as each
individual device category. There is no categonylV stylet because
desirable/undesirable behavior for that sharpsogegi not related to the administration
of medication. For all devices combined, there watatistically significant decrease in
risky behaviors and increase in safer behaviomneglication typey?=68.40, p=0.000).
This type of relationship was also displayed fafiled syringes{°=152.06, p=0.000),

but not for traditional needleg#¥2.05, p=0.152).
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Post-Intervention: Survey
A total of 165 surveys were returned from a tofe3&3 active personnel, who

had been on the job greater than 6-10, 11-5, afdyears, as shown in Figure 25.

60 57(34.5%)
50
40 39(23.6%)
30
24(14.5%) 24(14.5%)
20
15(9.1%)
10
6 (3 6%)
0
<1vyear 1-5 years 6-10 years 11-15 years 16-20 years > 20 years

Figure 25. Post-intervention survey respondents by numbgeafs working for PCFR.
Three questions were designed to assess percepticik and belief that the
individual had some control to prevent NSI. Inp@sse to the statement, “Needlestick
injuries pose a real risk while on the job at PCFR2% (n=7) indicated they strongly
disagreed, 9.7% (n=16) somewhat disagreed, 4.2%) (med no opinion, 27.3% (n=45)
somewhat agreed, or 54.5% (n=90) strongly agré&gghty-one percent of respondents
(n=135) agreed to some extent that NSI posed awtigle on the job. The question, “If |

am stuck by a needle or other sharp device whila call, | would worry about
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contracting a bloodborne disease such as HIV orattepC”, elicited 1 (0.6%) strongly
disagree, 2 (1.2%) somewhat disagree, 3 (1.8% pimoam, 32 (19.4%) somewhat agree,
and 127 (77.0%) strongly agree responses. Onlyveyg participants, or 3.6%, who
answered this question did not perceive a riskootracting a bloodborne pathogen in the
event of NSI. An overwhelming majority of responte(92.7%) indicated that they
either strongly agreed (n=114, 69.1%) or somewgeded (n=39, 23.6%) that “there are
steps | can take to reduce my risk of NSI whilelmjob.”

Two questions were posed regarding needle prefereitier needleless or
traditional needles. First, survey participantseygresented with the statement, “I use
safer needle devices if they are available to mfSwers included 124 (75.2%) strongly
agree, 21 (12.7%) somewhat agree, 16 (9.7%) naarpif (1.2%) somewhat disagree,
and 2 (1.2%) strongly disagree. Next, the staterfigorefer to use “old fashioned”
needles was introduced, resulting in 2.4% (n=4)4a6&6 (n=7) strongly and somewhat
agreeing, respectively; 9.7% (n=16) with no opiniand 15.8% (n=26) and 67.9%
(n=112) strongly disagreeing, respectively.

The remainder of the survey addressed changeshavioe during the time frame
of and beliefs about the sharps safety projecbsé&lresponses are summarized in Table
27. Responses regarding the impact of the shafps/roject are displayed graphically

in Figures 26-28 below.
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Table 27

Post-Intervention Survey, Responses to Likert-SQakestions Regarding Changes in
Behavior and Perceived Effectiveness of The SHaafety Project

Strongly Somewhat No opinion | Somewhat Strongly
Agree Agree Disagree Disagree
| re-cap needles less now than | did six months ago
| 41 (24.8%) | 39(23.6%) | 42(255%) 9(55%) | 34(20.6

From my observations, it appears that my co-workefsap used needles less now than
they did six months ago.

| 43 (26.2%) | 44 (26.8%) | 50(30.5%) 10(6.1%) | 174%).

Compared to six months ago, | am less likely toagetop of blood for a blood sugar
reading from an |V stylet.

|21 (12.8%) | 37(22.6%) | 27(16.5%) 51(31.1%)| 281%)

From my observations, it appears that my co-workeedess likely to get a drop of
blood for a blood sugar reading from an 1V styletvwhen compared to six month ago.

|14 (8.6%) | 43(26.5%) | 29 (17.9%) 45(27.8%)| 31(¥W.1

Compared to six months ago, | am more likely to mister IV medications using the
luer lock or needleless hub.

| 69 (42.1%) | 40 (24.4%) | 46(28.0%) 3(1.8%) | 6(3.7%)

From my observations, it appears that my co-workeesmore likely to administer IV
medications using the luer lock or needleless hnbnacompared to six months ago.

| 68 (41.5%) | 50(30.5%) | 38(23.2%) 5(3.0%) | 3(1.8%)

Since implementation of the firefighter sharps gafgoject, | am more aware about
sharps safety.

59 (36.4%) | 70(43.2%) | 18(11.1%) 6(3.7%) | 9(5.6%)

Since implementation of the firefighter sharps sapgoject, my co-workers seem to be
more aware about sharps safety.

|51 (31.1%) | 71(43.3%) | 29(17.7%) 4(24%) | 9(5.5%)

Since implementation of the firefighter sharps safgoject, crews are using needles and
other sharps devices in a safer manner.

139 (23.8%) | 80(48.8%) | 39(23.8%) 3(1.8%) | 3(1.8%)

The posters about sharps safety were an effeawender about risky behaviors to avaid
with needles and other sharps devices.

| 43 (26.2%) | 63(38.4%) | 35(21.3%) 14(85%) | 9(5.5%

Note: Total responses may differ by question dusotae participants not answering all
guestions.
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Somewhat Strongly
Disagree, 6, 4% Disagree, 9, 6%

No opinion, 18,
11%

Strongly Agree, 59,
36%

Somewhat Agree,
70, 43%

Figure 26.Post-intervention survey, respondents’ level akagent with the statement,
“Since implementation of the firefighter sharpsetgafroject, | am more aware about
sharps safety.”

Strongly Disagree,
9, 6%

Somewhat
Disagree, 4, 2%

No opinion, 29, Strongly Agree, 51,
18% 31%

Somewhat Agree,
71, 43%

Figure 27.Post-intervention survey, respondents’ level akagent with the statement,
“Since implementation of the firefighter sharpsetaiproject, my co-workers seem to be
more aware about sharps safety.”
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Somewhat Strongly Disagree,
Disagree, 3, 2% 3,2%

No opinion, 39, Strongly Agree, 39,
9 23%
24%

Somewhat Agree,
80, 49%

Figure 28.Post-intervention survey, respondents’ level akagent with the statement,
“Since implementation of the firefighter sharpsetafproject, crews are using needles
and other sharps devices in a safer manner.”

The impact of the presented results on the propeessarch questions, as well as
identified areas for further research will be dssed in the coming Discussions chapter.
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Chapter 7. Discussion

This study provided insight into current practiessl factors that influenced
sharps behaviors in firefighters (FFs) and emergemedical services (EMS) personnel
at Pasco County Fire Rescue (PCFR). While somaque studies attempt to quantify
bloodborne pathogen (BBP) exposure or NSI ratesngred/S personnel, FFs, or public
safety officers, these studies do not addressaitters and practices that increase the risk
of NSI (Reed, Daya, Jue, et al., 1993; Merchanttl&ten, Mayer, & Becker, 2009; El
Sayed, Kue, McNeil, & Dyer, 2011; Averhoff, Moy&koodruff, et al., 2002; Marcus,
Srivastava, Bell, et al., 1995; Rischetelli, HarhtcCauley, et al, 2001; Chen & Jenkins,
2007; Reichard, Marsh, & Moore, 2011; Heick, You&d?eek-Asa, 2009; Heick,
Young, & Peek-Asa, 2009; Leiss, Ratcliffe, Lydehak, 2006; Boal , Leiss, Ratcliffe et
al, 2010). Each step of the current study informaps in the areas of NSI prevention in
FFs and EMS personnel not previously explored,tified opportunities for education
and outreach with other FF and EMS populations,mnoudided areas for future research
and inquiry.
PRECEDE/PROCEED Model

Application to the PRECEDE/PROCEED model. The PRECEDE portion of
the PRECEDE/PROCEED model (PPM) serves as a cahstraonceptualize factors,
based on input from the focus groups, that increaskecrease the likelihood that the

target behaviors related to sharps safety will érégomed.
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Target behaviorsThe desired target behaviors identified in thaahit
guantitative phase of this study included 1) usth® luer adapter on syringes of
prefilled medications; 2) use of safety device drstylets; and 3) leaving traditional
needles uncapped. In addition, the objective waketrease certain risky behaviors;
these were defined as 1) adding a needle to theggyof prefilled medications, rather
than using the needleless option; 2) altering #ietg device on IV stylets; and 3)
recapping traditional needles. As outlined in tiR&VR predisposing, reinforcing,
enabling, and environmental factors were developidtk factors presented here are
based solely on responses provided by participarttse focus groups.

Predisposing factors Predisposing factors are defined as a person’s or
population’s knowledge, attitude, beliefs, valuss] perceptions that encourage or
discourage motivation for change (Green & Kreut®€99). EMS personnel and
firefighters typically place others’ safety and leting above their own. This focus on
patient outcome (life or death) or on the bestregeof the patient can influence choices
regarding use and disposal of sharps devices sibgaguse the focus on the scene is on
rushing and patient care, rather than the crew'sqmal safety. Additional perceptions
and beliefs about the job, risks, and safety imgactsions on whether to use needleless
devices and/or dispose of traditional needles withecapping. Predisposing factors are
listed in Table 28.

Individual FF, EMT, or medic apathy towards the giul safety certainly impacts
choices about safer needle behavior. In particldak of focus regarding proper
disposal of sharps can be linked to apathy. Tibédhey, or as described by focus group

participants “laziness”, manifests itself in ladkcode of conduct to seek the proper
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means to perform the tasks involved in patient,dactuding application of safer needle
behaviors.

Attitude about and desire to provide medical cassgompared to firefighter
duties, directly impacts the apathy discussed abhodefeeds into decisions and
knowledge about safer needle devices. Those emgdowho believe the EMS portion of
the job is a negative thing are less likely to segkinformation on new equipment or
improved techniques and, therefore, may lack tlewkadge or ability to use safer needle
options.

A FF’s perception of the risk or normalcy of needie the work environment
impacts whether or not they attempt to avoid ris&faviors. If a needle or sharp is
simply perceived as a part of the setting and doesegister a perception of increased
risk, then the individual is less likely to seeeeed to approach the needle or sharp
carefully. Repeated exposure to needles and sdakpses while on the job can
contribute to this perception as the individualdraes desensitized to the presence of
needles and other sharps devices.

Some FFs or EMS personnel may a strong preferemdeatiitional needles. This
preference may prevent a willingness to learnyonéw needleless options or to
objectively evaluate the risk in using needles traditional way. This preference for
traditional needles may also be influenced bothakadge of how to use needleless
devices or dispose of sharps appropriately anadfmfart level with the needleless and
disposal options.

The belief or acceptance that a job in the fir@iseror EMS is inherently

dangerous may discourage learning new behavia¥aded to increase safety. If the FF
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accepts that the job is dangerous and that thisegieof risk is a necessary price for
working in the field, they are less likely to sée possibility or need for safer behaviors,
including needleless devices and appropriate dedpdseedles. This belief or
acceptance of danger may coincide with a feelingwhcibility or luck (“nothing’s

gotten me yet”) or a perception that the risk afdiestick is minor to other risks faced on
the job. If an individual feels that the conseqre=nof NSI are minor compared to being
trapped in a house fire and burned, they are iksly to expend energy to avoid what
they perceive to be as a minor consequence.

Lastly, FFs and EMS personnel may be predisposathfppropriately disposing
of sharps devices due to a belief that recappingedlle is the safest option in a given
circumstance. They may feel that recapping thelleesill prevent another crew
member from incurring NSI. In this sense, the sieai to recap is intended to elicit a
protective benefit for other people on the scene.

Enabling factors.Enabling factors are those factors that servethsrdbarriers or
vehicles created mainly by societal forces thap loelhinder the targeted behavioral
changes (Green & Kreuter, 1999). In this conti,enabling factors exist within the
organization and the ways in which the crews waortt imteract with each other, as well
as provision of information and training. Enabliagtors identified in the focus groups
are listed in Table 28.

As EMTs progress in their careers and then comihetie paramedic training,
they often incorporate techniques and habits predtby the paramedic under which they
initially worked. Similarly, entry level firefiglars learn habits from Drivers and

Captains.
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Table 28

Predisposing, Enabling, Reinforcing, and EnvirontaéRactors Identified from Focus
Group Responses

Predisposing Factors

Focus on patient outcome or best interest of thienta

Apathy towards the job and safety

Desire to provide EMS care vs. firefighter duties

Perception of risk vs. normalcy of needles in tleekrenvironment (desensitization)
Preference for traditional needles

Knowledge of how to use needleless options ancbdespf needles appropriately
Comfort level with use of needleless devices

Belief/acceptance that the job is inherently daogsr

Perception of invincibility

Belief that consequence of NSl is small comparethab of other job hazards
Perception that recapping will provide safety bénef

Enabling Factors

Exposure to techniques and habits from mentorsvaoré senior personnel
Method taught during training

Individual and crew ingrained work flow and habits

Lack of information/familiarity with new equipment

Unavailability of ‘hands on’ training and practice

External need for documentation

Reinforcing Factors

Crew response to deviation from established woaktre/flow

Co-worker’s reactions/ expression of beliefs regaydndividual responsibility for NSI
Unknown or negative reaction from administratiohN | occurs

Prioritization of safety from administration

Influence of Captain, enforcement of policies

Environmental Factors

Level of urgency of call

Need to titrate or provide multiple doses of thexeanedication
Provision of medication in a form that necessitaiesedle
Availability of appropriate sharps container

Inconsistency among supplies, including tubing

If the mentor is practicing a behavior that is dasa less desirable, that increases the
likelihood that the new medic or new firefighterivadopt the practice in future situation.
For example, if Paramedic Smith always gives IV io&tibns by adding a needle onto a

prefilled syringe and EMT Brown works for ParameS8imith for 5 years, when EMT
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Brown becomes a paramedic, he is more likely tdement the practice of adding
needles to prefilled syringes.

Personnel are more likely to adhere to the metliodedlication administration
(needle vs. needleless) and disposal (recappatheapped) that they were taught during
the practical portions of their professional tragi For medics who entered the field 15
years ago, needleless options were unavailableselblder personnel tend to prefer the
“old-fashioned” needles and shy away from implenmgnthe new, safer alternatives.

Both individuals and crews have established a patitobtaining a blood
glucose check off of a drop of blood from an IVIety This work flow has been repeated
multiple times on multiple scenes and is, to aaeréxtent, ingrained. A crew that has
worked with each other over time establishes a smieémteracting on a call without
verbal communication. In this type of setting, mfiag the behavior of one individual is
unlikely to change the outcome. For example,dfeav has a routine that after every IV
start, a drop of blood is obtained for a blood swipeck, someone from that crew will
pick up the IV stylet and obtain the drop of blasithout being told to do so. In order to
stop this practice, the entire crew must perceieerisk and choose to change the
behavior.

A lack of communication of information about newugmment introduced to the
field leads to a lack of familiarity with the nevevdces by field crews. Personnel that are
unaware of or unfamiliar with the new equipmenttsas needleless devices, are less
likely to use these devices. To increase coméwels and likelihood of use for new

devices, crews need to have an opportunity fordseon’ training and practice. Lack of
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provision of didactic training for new devices aolmtites to the individual’s risky
behavior in continuing to add a needle to prefibgdnges.

Lastly, the organization places a requirement orSEMrsonnel regarding
documentation needed following an EMS call. Caitisituations, where the patient may
change cardiac rhythms multiple times and multp&xlications may be given, are
particularly challenging to document after the faét times, the enforcement of
documentation policies and punitive response whew are not met are noteworthy. In
an attempt to accurately capture the medicatiovengicrews may not immediately
dispose of used syringes (with needles) so thatdhe use the empty syringes as an
indication of which medications were given. Thiteznal requirement impacts behavior
of the individual and crews.

Reinforcing factors.This category of factors encompasses those faittatsare
based on rewards and feedback received from otimees a behavior has been adopted.
These factors can encourage or discourage cononuaitthe target behavior (Green &
Kreuter, 1999). Crews often have an accepted stadbkshed work flow. Deviation
from this work flow, such as immediately disposofgised needles and syringes when
they are typically saved for documentation purppsesy elicit a negative reaction from
the crew; thus, providing punishment for the tatggtavior.

Individuals who do sustain NSI or who witness N&bthers, their co-workers’
response and expression of the beliefs regarduofigidual responsibility and fault for
NSI may positively impact adoption of safer shaspbaviors in the future. A desire to
avoid the negative perception and blame associwted\NSI may motivate change in the

direction of safety. Similarly, the experiencedaaticipated negative reaction from
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administration in response to NSI may serve asmgeius for maintaining or adopting
safer behaviors.

The expression and examples from administrationséifety is a priority can
serve as a positive reinforcing factor for the ¢éatgehaviors. This first step in changing
the perception of crews regarding administrati@pproach and attitude towards safety
is likely to have a positive impact on behavior amgmproving a culture of safety within
the workplace. The influence of the station omcf@aptain can be significant in
reinforcing behavior. Captains are often in thstfline position to reward or provide
discipline for behaviors. Captains who expressdiahtion to safety and who are quick
to enforce existing policies are more likely to bavew members who exhibit the target
behaviors.

Environmental factors.In this category, external factors are identifiedtt
encourage or discourage the targeted behavior (Gkd€reuter, 1999). These factors
are typically not within the control of the indiudl (Green & Kreuter, 1999). Many of
the environmental factors identified relate to tla¢ure of the job, while others are related
to supply issues. A summary of these factors caseba in Table 28.

The level of urgency of the call or the criticatsts of the patient may encourage
risky behaviors such as recapping. The needrtddibr give multiple doses of the same
medication might also lead to recapping so thatttitemedication can be used later in
the call. When medications are provided in a ftat may necessitate a needle, when
the appropriate sharps container is not readilyla@a, or when there is inconsistency
among supplies, FFs and EMS personnel may be nkelg to engage in risky behaviors

or less likely to practice safer behaviors. Thioinsistency of supplies impacts both the
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logistical opportunity for use of needleless desibat also decreases familiarity and
comfort with supplies, including safer needle desic

Summary of PRECEDE FactordOne of the strengths of the PPM is the
description of the interplay between the predispgsenabling, reinforcing, and
environment factors and target/actual behaviordiBp®sing, reinforcing, and enabling
factors all influence each other, as well as badraviEnabling factors impact the
environment, which also contributes to behaviaguFe 29 displays details for these
factors obtained from focus group responses antieapio the PRECEDE portion of the
PPM.
The PRECEDE/PROCEED Model as a Framework for StudyDesign
The PRECEDE/PROCEED model (PPM) was a useful frasnevor developing the
study design. Phase 1 of the PPM, the social srs&g’, was not necessary as the
targeted health issues was identified by the amasodjectives of the study; needlestick
injury (NSI) and potential bloodborne pathogen (BBRnsmission were the health
issues of concern. The epidemiological and bemavassessments of phase 2 were
collected during the baseline sharps count. The@mmental assessment of phase 2 was
addressed with focus group responses, as was phtseeducational and ecological
assessment. Predisposing, reinforcing, enablimjeavironmental factors identified
during the focus groups have been listed in dedailinformal assessment was made
prior to developing an intervention to determindaahihtypes of interventions would be
non-invasive and likely to garner support from PCieRninistration; this informal
assessment comprised phase 4 of the PPM, admiivistaad policy assessment and

intervention alignment. The health promotion atgiwas the promotion of safer sharps

165



practices. The educational and awareness strategesl included posters, hands-on
training, and an added NSI module to an existingnaatory, bloodborne pathogens
training. The policies and regulations of the migation were also informally reviewed;
this assessment was aided by the researcher’'sdatygilvith PCFR. Phase 5 consisted
of implementation of the intervention. Phase gyracess evaluation, was not included
in this study design. The impact evaluation defimephase 7 of the PPM was aChieved
by the post-intervention survey and the outcoméuatian defined in phase 8 of the
PPM was completed by the post-intervention shaopsic

This utilization of the entire PRECEDE/PROCEED mqutevides a valuable
example of how the model can aid in the successginosis, planning, implementation,
and evaluation of an intervention. Various studvese located which used the
PRECEDE components or just the predisposing, rasirtfg, enabling, and environmental
factors to conceptualize a problem (Haiduven, 2@08ujo, 2009; Aboumatar, Ristaino,
Dauvis, et al., 2012; Leonard, Scharff, Koors, et2012; Larson, Bryan, Adler, et al.,
1997; DeJoy, Searcy, Murphy, et al., 2000; Han,mBaun, & Cimprich, 1996;
McAuliffe, 2007; Nichol, Bigelow, O'Brien-Pallast al., 2008; Bautista, Vila, Uso, et
al., 2006; Chaffee, Bridges, and Boyer, 2000),rmrte of these studies used the
PROCEED portion of the model. Figure 30 shows fy@ieation of the
PRECEDE/PROCEED model in this study; phases omibeel are shown in black and

the corresponding steps of this study are showadn
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Predisposing Factors

1. Focus on patient outcome or bast interest of the patient.
2. Apathy towards the job and safety.

3. Desire to provide EMS care vs. firefighter duties. Ta rget
4. Perception of risk vs. normaley of neadles in the work environment
-
5. Preference for traditional neadles, B e h av [ O r
6. Knowledge of how to use needleless options and dispose of needles appropriately.
7. Comfortlevel with use of nesdleless devices.
8. Belief/acceptance that the job is inherently dangerous. Act u a l
9. Perception of invincibility.
10, Belief that consequence of N3l is small compared to that of other job hazards,

-
11. Perception that recapping will provide safety benefit. B e h av [ 0 r

{desensitization).

N

i)
W
Reinforcing Factors
1. Crew response to deviation from established work practice/flow, h 4
2. Co-worker ‘s reactions and expression of beliefsregarding Environmental Factors

individual responsibility for NAL.

. - o . 1. Level of urgency of call.
3. Unknown or negative reaction from administration if NS| occurs, i d

2. Meed to titrate or provide multiple
dosesof the same medication.
3. Provision of medication ina form

4. Prioritization of safety from administration.
5. Influence of Captain, enforcement of policies.

that necessitates a needle.

W
. 4. Availability of appropriate sharps
Enabling Factors container,
1. Exposure to technigues and habits from mentors and more 5. Inconsistency among supplies,
senior personnel. including tubing,

2. Method taught during training.

3. Individual and erewingrained work flow and habits.
4

5

. Lack of information/familiarity with news equipment.
. Unawailability of ‘hands on’ training and practice.
6. External need for documentation.

Figure 29.Diagram of PRECEDE components, as informed by fgrasp responses of Firefighters and Paramedics.
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------------------------------------------------ PRECEDE ---s-s--enonosmmsmeeene

Phase 3: Educational
& Ecological
Assessment

Focus Groups

Phase 4: Administrative & Policy
Assessment & Intervention
Alignment
Informal Assessment to
determine interventionslikely to
garner PCFR admin support

Phase 2: Epidemiological,
Behavioral, &
Environmental

Assessment
Baseline Sharps Count

Behavior
Altering safety shield
on |V stylets, using
needle on prefilled

Health Promotion
Promotion of safer sharps
practices

Predisposing
Factors

/ A
h 4

Reinforcing Factors

v

Educational Strategies
Posters, hands-On
training, added NSI

recapping

module to existing BBP T
training
Y s 4
W Enabling Factors -
Policy regulation Environment
organization /1

Informal, assisted by
familiarity with PCFR

Phase 7: Impact
Evaluation
Post-Intervention Survey

Phase 5: Implementation Phase 6: Process Evaluation
intervention M/A

Phase 1: Social
Assessment

NSl Targeted at onset

medication syringes, \

Health
NSl /BBP
transmission

Phase 8: Outcome
Evaluation
Post-Intervention
Sharps Count

Figure 30. PRECEDE/PROCEED model and corresponding studygdesteps used in the Firefighter Sharps Safetydetoj
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Similarities with other PPM findings regarding NSI. Haiduven (2000) and
Araujo (2009) used the PRECEDE component of the Ri*&kamine blood exposures
and needle safety in home healthcare nurses amteneeapping by nurses in a
Venezuelan public hospital, respectively. Theeesaveral overlapping predisposing
factors in those studies and the current one. &/placed on the safety and comfort of
the patient (Haiduven, 2000) and value placed dremaquality care (Araujo, 2009)
were similar to the focus or value on patient ootemr best interest of the patient
described by the participants in these focus grolfssduven (2000) identified
knowledge of specific safety devices and use ag@igposing factor, while knowledge
of how to use needleless options was an identifietbr in the current study. Knowledge
of how to dispose of needles appropriately wasrabistd from the focus group data for
FFs and EMS personnel and also revealed by Ar&0j09). Both Haiduven (2000)
andAraujo (2009) listed “attitudes about the satdtyecapping” as a predisposing factor;
the current findings cite “perception that recagpwill provide safety benefit” as a
factor.

Study Findings as they Relate to Research Questions

Research question 1: What are the types of unsasbarps techniques present
at Pasco County Fire Rescue (PCFR), as observeddiscarded, used sharps?

Several unsafe sharps practices and techniquesiaesriified in the baseline sharps
count and focus groups. These unsafe or lessatiesipractices were present, to a lesser
degree, in the post-intervention sharps count.elegbas unsafe practices due to the

increased risk of NSI when used, these behaviataded altering the safety device on
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an |V stylet; using a needle with a prefilled medion syringe when a luer adapter
option was available; and recapping traditionaldie after use. Additional sharps risks
that were not quantified or targeted in this stiursyuded intact, bloody IV cathlons and
stylets due to failed IV attempts, patient’s peed@yringes, intraosseous needles, broken
glass medication vials, razor blades, and syricgesaining probable illicit substances.

Research question 2: What is the frequency of thengafe sharps techniques
defined in research question 1The frequencies of unsafe sharps behaviors, piynari
IV stylets with altered safety devices, prefille@aication syringes with needles, and
recapped traditional syringes/needles, are destnbdetail in Chapter 6. Noteworthy
trends are the increased likelihood of unsafe shlaghaviors among discarded sharps
from engine apparatus, as opposed to ambulancgsharmncreased likelihood of unsafe
sharps behaviors with advanced life support (AL8Ylitations, as compared to all other
types of medications. In the baseline sharps ¢durdtylets with an altered safety
device were the most commonly identified shargs g count and frequency (n=105,
7.5% of IV stylets, 2.4% of all sharps countedRecapped traditional needles presented
the highest frequency of risky behavior within devtype category and the second
highest frequency of all sharps counted (n=53,%3ot traditional needles, 2.1% of all
sharps counted).

Research question 3: What sharps practices occur this fire department
(FD) that increase the likelihood of occupationallyacquired needlestick injury
(NSI), as identified in focus groups of firefightes (FFs) and emergency medical
services (EMS) personnel®sing photographs of sharps devices observed in the

baseline sharps count, focus group participantstiiitksd several unsafe sharps practices
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that were likely to increase the possibility of opationally acquired NSI. These unsafe
practices included altering the safety shield orstyets in order to obtain a drop of
blood for a glucose level; recapping needles; disggpof needles places other than
approved sharps boxes, such as the seat cushtiio® ambulance; and neglecting to use
the luer adapter feature on prefilled medicatiomngyes.

Research question 4: What factors are present thaffect unsafe sharps
techniques and practices in this population™put from the focus groups was extensive
and revealed multiple issues related to sharpsysafthin PCFR. In regards to disposal
of sharps, including the unsafe practice of reaagppersonnel perceived that recapping
provided protection from NSI when appropriate dsgdoxes were not available.
Additional factors related to disposal includedkla disposal options, such as full or
missing sharps boxes and challenges presentedpnsing of the large D50 syringe.
Several factors likely to be unique to EMS werenidfeed that increased the likelihood of
sharps unsafe practices such as increased lewallafrgency, need to administer ALS
medications, rendering care in a location othen tha back of an ambulance, and need
to obtain a blood sugar level. Factors withinitidvidual such as apathy,
desensitization, preference, and habit were aksatiiied as contributing to use of less
desirable practices.

The lack of space within the ambulance and the te@rovide patient care while
the vehicle was in motion were listed as factorenent to the job that increased the risk
of NSI. In large frequencies, focus group paraais cited a lack of training regarding
new equipment in general, including prefilled madiiens with the luer adapter option, as

an issue that impacted sharps behaviors.
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Research question 5: What is the culture of safetys perceived by PCFR
personnel and how does this culture impact the ocaence of unsafe sharps
techniques and practicesTocus group participants provided mixed input reupay
culture of safety. Prior to the start of formatdis group sessions, which included digital
audio recording, personnel discussed various s&fetyes and concerns which portrayed
the administration and safety culture at PCFRme@ative light. At the onset of the
focus groups, members seemed to provide the “aalolepitanswer that safety was a
priority within the organization. However, as ggssions progressed, participants
provided more negative information about safetyer@ll, personnel seemed to feel that
the administration of PCFR addressed safety issugseactive, rather than a proactive
manner, waiting for a consequence to occur befctierawas taken. Some participants
perceived that administration had an unpredicteggponse in NSI were reported or had
budget as a higher priority than safety.

Research question 6: Can an intervention tailoredb this population impact
the frequency of unsafe sharps techniqued=ocus group participants consistently
provided advice for simple interventions that comighrove sharps safety behaviors,
including training on how to use existing and neavides, emphasizing personal risk,
and need for a “hands-on” component to the trainifilgese suggestions were used to
target the unsafe behaviors identified in the basedharps count and the focus groups:
altering the safety shield on IV stylets to obtaidrop of blood for a glucose level; using
a needle on a prefilled medication syringe insigfatie luer adapter option; and
recapping used traditional syringes/needles. ©hadl intervention included a series of

four posters to increase awareness and remindrpekabout safer needle behaviors and
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the risks of less desirable practices, an addedokSiention module to existing annual,
required bloodborne pathogen training, and a hamdsaining program for needleless
devices. In addition, the focus groups, in thenesglserved as an education and
intervention opportunity. Several participantsyyded informal feedback following their
focus groups regarding addressing safety issuéstiagir own crews or expressing
appreciation for the opportunity to voice safetypcerns.

In the post-intervention evaluation phase of tiielys, the null hypothesis was
developed: b= There will be no detectable decrease in rislkayghbehaviors in the
post-intervention sharps count compared to thelin@sgharps count. Data collected
from the post-intervention sharps count providedradnelming evidence of behavior
change towards safer practices. StatisticallyiBogmt decreases in risky behavior were
identified in the following categories: all categpsr of devices combined (IV stylets,
prefilled syringes, traditional needles); IV stgletraditional needles; all categories of
devices combined when stratified by apparatus (engr rescue); IV stylets when
stratified by apparatus; prefilled syringes wheatdted by apparatus; all device types
combined when stratified by medication type (ALSabrother); and prefilled
medications when stratified by medication type.efEfore, the null hypothesis was
rejected.

The post-intervention survey included questiomgiéng self-report about
decreases in risky behaviors, as well as repodingbservations of risky behaviors of
co-workers. Responses for these questions provasedts that initially appeared to
conflict with the significant decreases identifiadhe post-intervention sharps count.

For example, for the question, “I re-cap needlss leow than | did six months ago”,
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20.6% (n=34) strongly disagreed and 5.5% (n=9)giexad to some extent. Upon review
of the comments provided by survey respondenégpears that personnel who said they
never recapped, even at baseline, responded virtn{gy disagree”. This would tend to
skew these survey results to appear that the eéon was not effective, when the
sharps count results shows statistically signifi¢enalings supporting the conclusion that
behavior change occurred.

One area of the survey that did appear to be stamiwith the sharps count
findings, were questions relating to use of the adapter on prefilled medication
syringes, both for self and co-workers. This ismaportant finding, as this one
needleless option was identified in the focus gsoapone in which no training had been
provided prior to the intervention.

Research question 7: Can an intervention tailoredb this population improve
the culture of safety regarding sharps use and NSIResponses to the post-intervention
survey indicated that 81% (n=153) strongly or somatvagreed that NSI posed a risk on
the job at PCFR and only 3.6% (n=6) of responddittsiot perceive a risk of HIV or
Hepatitis C in the event of NSI. An overwhelmingjority agreed to some extent
(strongly or somewhat) that there were steps tloeydctake to reduce their own risk of
NSI while on the job (n=114, 69.1%). In other wqrids most personnel, there is a
perception of risk of NSI, of potential consequencENSI, and a belief that the
individual can protect themselves to some extent.

Survey participants were also asked three questi@tstarted with “Since the
implementation of the firefighter sharps safetyjgct...” to assess possible changes in

attitudes, knowledge, and practices. The firsistjaa in this group, “...1 am more aware
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about sharps safety” elicited a positive respowsh, 36% strongly agreeing (n=59) and
43% somewhat agreeing (n=70) to the statement.n&kequestion, “...my co-workers
seem to be more aware about sharps safety” resoltuhilar feedback (31% strongly
agreeing and 43% somewhat agreeing). The lastigngs..crews are using needles
and other sharps devices in a safer manner”, adatastrong agreement from 23% (n=39)
and somewhat level of agreement from 49% (n=80¢gondents. These questions
provide some insight into the evolving culture afety regarding NSI within the
organization and suggest a move towards the adopftisafer sharps device practices
Limitations and Strengths of the Study

There are several strengths and limitations toghidy, influenced by the role of
the investigator; sample technique and sample ts@hedocus group, baseline sharps,
and post-intervention study design. The mixed naghomulti-phase design allowed for
triangulation of data in the diagnosis phase (Phjsthat is beneficial in minimizing
threats to internal validity (Creswell, 2009). T@B9 summarizes the strengths and
weaknesses as discussed below.

The role of the principal investigator as a firéfigr/paramedic within the
community allowed access to this special populatian is typically closed off to
“outsiders”. Without this “insider” status, it isilikely that a researcher would be
granted access or receive feedback from this ptpnlaHowever, this strength can also
serve as a weakness in the form of bias within eggh of the study. An emerging
concept of “embedded researcher” supports theofaderesearcher who also participates
as a team member within the organization that éeustudy (Lewis & Russell, 2011;

Reiter-Theil, 2004; Nevo, 2001). With this approathe researcher holds or obtains an
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in-depth knowledge of the organization that carvig® significant benefit to the effort
under study. An essential tenet of this approadhat the research effort is still
considered separate from the daily operationsebtlyanization itself, so that the
researcher is simultaneously part of and separate the organization (Lewis &
Russell, 2011). Efforts were made within eachsphat the study to reiterate the
investigators affiliation with the University, digy the adopted logo of the project and,
in doing so, identify the project as a separatereffAll station visits and focus groups
related to the project were conducted in streghels rather than in uniform. All focus
groups were completed in a neutral location, nitiiated with the fire department.
Sampling technique and sample selectiofhe sampling method used for this
study was purposeful. In both the baseline andtiptarvention sharps count, stations
were chosen for inclusion to represent stationk wéiried levels of call volume and
geographical location. This study could not usertrol group within Pasco County Fire
Rescue (PCFR), such as a group of stations thatadiceceive the intervention, due to
the fact that personnel from different shifts atatiens are re-assigned on a regular basis
to meet the staffing needs of that particular délgerefore, no particular staff, station, or
shift is isolated from the others. The possibitifyusing a second fire department as a
control was considered, but rejected due to thquencharacteristics of culture of safety,
agency policies and procedures, supplies, and dpéyations that influence sharps
behavior vary widely from one fire department totuer. Creation of a control group
from another fire department would have weakentstmal and external validity, as
these factors that are known to influence behawi@ too complex to be accurately

matched between departments.
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Table 29

Summary of Study Strengths and Weaknesses

Strengths Weaknesses
Study Design Triangulation of data via
mixed methods, multi-phase
design
Role of Investigator “Embedded researcher” Potential for bias
Access to unique populatior
Sampling Technique Purposeful No control group
and Selection Stations for sharps collection

[1°)

representative of call volum
and geographic location

Focus Groups Focus groups separated by| Self-selected
rank Only one group with Captains
Large amount of qualitative | Potential for participants to be
data re: NSI and risky influenced by other members’
practices of the group

Sharps Counts Collection over a period of 2 Personnel aware that boxes
weeks would be collected, may have

influenced behavior —
Hawthorne effect

Post-Intervention Anonymous Self-selected

Survey Concern with wording and
available answers of some
guestions

Culture of safety not
adequately addressed in
survey

For the focus groups, participants self-selectEis self-selection can be a threat
to internal validity, as there is no means to asgdsether employees who volunteered
for the focus groups were fundamentally differentrf those who did not (Creswell,
2009). Efforts were made to recruit volunteersifrall ranks (EMTs, paramedics,
drivers, and captains) to aChieve homogeneity wigmoups. Focus groups for these
individual ranks were kept separate from each atbeéhat responses would not be

influenced by the presence of a superior ranksarterdinate and to create heterogeneity
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between groups. Only one focus group was conduweitbdCaptains, as that rank was
resistant to recruitment for participation, and rhaye led to underrepresentation from
this rank. There are several potential reasortditeaCaptain group was not easily
recruited for participation: 1) Captain’s salariesd to be higher than those of lower
ranks, therefore the offered gift card of $40 fartjzipation may have not have had the
same motivation; 2) Captain’s tend to be fairly omed from providing medical care on
scene and, therefore, may not have had much ihiarparticipating in a focus group
related to a medical topic; 3) Captain’s tend teehbeen employed with PCFR for a
longer duration than those of other ranks, are rikeéy to be approaChing retirement,
and may, therefore, be less invested in bringiruabhanges to the department.

The post-intervention survey was provided to @ldipersonnel. Due to
confidentiality concerns, demographic data wascotiected on the surveys and there is
no comparison available regarding survey resposdarhpared to those who did not
respond. For this reason, it cannot be determiviezther the group that returned surveys
is representative of the department as a wholegllyantroducing a threat to internal
validity.

Focus groups. The focus groups were successful in collectinggelamount of
gualitative data regarding NSI and risky sharpstiras. The risk in conducting focus
groups is that groups will interact in such a wagttindividuals provide the response
they believe is expected or will be approved byeotiroup members. To avoid this
problem, the introduction and questions for theugogroups were scripted, reviewed by
two professors (Donna Haiduven and Jaime Corviioy po implementation, and

administered in the same way with each group (KeedgCasey, 2009). Systematic
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data collection procedures in the form of fieldesoand digital recording were used to
insure that the data were accurately collecte@dhalysis. Coding techniques and
analysis were constructed with finite definitiomglaoverseen by a professor with
expertise in qualitative analysis (Jaime Corvind #ms protocol was implemented when
analyzing all focus group transcripts (Kreuger &€ga 2009).

Participants were encouraged to express viewsaragireement, disagreement,
or judgment was expressed by the moderator in resspt these views. While focus
group participants were known to and familiar whle moderator (Christine McGuire-
Wolfe), there was evidence of disagreement betweeup participants, as well as wide
variety of opinions. Discussions were, at timagly between participants with differing
opinions. Participants did not appear to be feanfishy about expressing an unexpected
or unpopular opinion. The presence of these teglas and behaviors suggest that the
potential for bias or led responses in the focasigs was minimized.

Baseline and post-intervention sharps counPersonnel at stations where
discarded sharps boxes were collected were awatéhin boxes would be opened and
examined. They were also aware, particularly engbst-intervention sharps count,
which behaviors were “desirable” and “undesirablé&lierefore, personnel at these
stations may have altered their behavior becassengially, they knew they were being
watched. This phenomenon has previously beenifeehés the Hawthorne effect
(Teddie & Tashakkori, 2009). The sharps boxes weliected over a period of 2 weeks,
rather than a day or two. To maintain altered bemaver this longer period of time
would be more difficult and tedious. In additiohe sharps practices and behaviors

targeted for examination are often completed bg neémory during a call, based on
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training and habit, which suggests that effortshange sharps practices merely for the
purpose of providing expected findings for the aesker would be fleeting, at best.
Lastly, it could be argued that an attempt to eegagafer sharps behavior when one is
aware that they are being observed signifies tietrtdividual is aware of what type of
behavior is safer and/or desirable and is abléféztethe change in their behavior to
display that result. If present, this occurreneggests that 1) there is a level of
knowledge about what type of behavior should oetut 2) the individual is able to
knowingly perform the preferred technique.

Post-intervention survey.The post-intervention survey was intended to previd
insight into changes in frequency of unsafe sheplsniques (research question 6) and
changes in culture of safety regarding NSI (reseqguestion 7); however, some of the
comments provided by survey participants to cergaiestion suggested that an
additional possible answer should have been offertddthe statement, such as “In the
past, | did not recap used needles. My behavismiodchanged.” Some participants
who felt they already practiced safer practicesyaaned survey questions, like “I re-cap
used needles less now than I did six months agthi’ ¥strongly disagree.” This
mismatch of intended meaning and submitted resjgasg@oblematic in interpreting the
survey data. Additionally, while responses to safhe survey questions do provide
input regarding culture of safety regarding neettls, felt that in order to obtain a
thorough understanding of changes in culture adtgah second set of focus groups
would be needed. While attempts have been mad¢hiey researchers to capture the
concept of culture of safety in the hospital settima questionnaires, there was no

standard tool used among varies research groupthargpecific constructs within the
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culture of safety differed among studies (Gersi®96; Grosch, Gershon, Murphy, et
al., 1999; Gershon, Vlahov, Felknor, el al., 1988yshon, Karkashian, Grosch, et al.,
2000; Clarke, Sloane, & Aiken, 2002; Clarke, Slodreckett, et al., 2002; Alvarado-
Ramy, Beltraim, Short, et al., 2003). The evolutidra culture of safety is a complex
phenomenon that may require a qualitative apprtaetxplore more thoroughly.
Implications

For Pasco County Fire RescueThe baseline sharps count and focus groups
revealed several issues or areas for action WRRIRR that were not addressed by the
intervention in this study. One concern that fogteups consistently voiced and was
validated by findings of the sharps counts is tttdnsistency among supplies of
medications. The same medication, for example D% be provided in a prefilled
medication syringe, a traditional syringe, or mi@. This leads to confusion among the
crews, especially during critical calls. In adalitj these changes are often not
communicated to the field personnel prior to impdeation. While there are some
external factors, such as national drug shortabasaffect which types of devices the
medications are delivered in, there are internatipasing issues within PCFR that
should be resolved. Primarily, “low bid” or cosiosild not be the determining factor in
which type of delivery device is selected for atigatar medication. When decisions are
made regarding the type of device to be stocketth@mpparatus, a representative panel,
including field personnel, should provide input.

Issues with the availability of appropriate shagposal boxes are a contributing
factor to improper sharps disposal. Sharps didmsa@s may be full, an incorrect size,

or missing from the assigned location. Enforcenodmixisting written policies regarding
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emptying a sharps box when it is 75% full and imratsdly replacing it and maintaining
an extra supply of replacement sharps boxes oarttirilance should be reinforced and
enforced to address this issue. Focus group paatits reported confusion regarding
which size and type of sharps box to order dubeontide variety and confusing
numbering system from the supply division. Varityses of ambulance designs require
different sizes and styles of sharps boxes. Afwation manual or other listing of the
vehicle identification numbers and the correspogdinarps box to order would be
helpful in alleviating this confusion.

As with many merged fire rescue and EMS agenthiespriority on the EMS side
of the agency is sometimes below that of the fingpsession activities. This attitude can
influence the way that officers respond to “neassaes” such as used, bloody, uncapped
needles in the back of the ambulance at shift oharidpis emphasis or favoritism for the
fire side of the job will be difficult to eliminatdhowever, one step towards valuing the
EMS aspects of the job is to enforce existing pesi@and document breaches. In
addition, a new policy should be drafted to reqtha “near-misses” for NSI be
documented and submitted for review at the existadfgty committee. Depending on the
circumstances surrounding the near-miss, i.e. itl@ad repeated negligence, a
disciplinary issue may exist, but these near-miaseslso important for identifying
training needs or the need for policy clarification

Participants in the focus group noted that, aesinused syringes are left on the
floor of a residence or on the bench seat in thieudamce to assist the paramedic with
documenting the medications given during a cardraest. If the used syringes are

saved, then the crew is able to obtain the totaédpven of each medication for the
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patient care record. There are alternate optian®tly available to accurately
document medications given during a code. Thel@ardonitor/defibrillator, which is

an essential piece of equipment present on all,dadls a code documentation feature. A
touch screen displays all available medicationaniemployee pushes the medication
button when the dose is delivered, it will be doeated on the cardiac rhythm strips
with a time stamp. In past years, it was not unoom to have one paramedic on the
scene of a code, assisted by multiple EMTs. Theeefob tasks that required paramedic
attention, including documentation of medicationseg, were prioritized. Recently, the
staffing and availability of paramedics has impmbwéthin the agency such that multiple
paramedics are available on scene. Thereforeparaanmedic of this group could be
delegated as the “recorder” for the code and notestand doses of medications as they
are given. This technique of an assigned “recdndezommon in the hospital setting.
Currently, neither of these techniques is usecelther could be implemented with
simple training and policy revision.

While both administration and field personnel noelty comment on poor morale
among personnel or a feeling of hopelessness togehaork conditions, both
administration and field personnel willingly voleetred and cooperated with this study.
Administration provided no obstacles to solicitingut from crews or from
implementing the intervention. Personnel at alkeavolunteered for the focus groups
and appeared to participate in an open and sineeye Several focus group participants
approached the investigator after the group toesgappreciation for an opportunity to
discuss the issues, express that talking aboydrtitdems made them feel empowered, or

to discuss the issues further. This type of ingolent from both administration and the

183



field suggests that a similar approach of eliciiimgut via focus groups or survey to plan
an intervention for a problem may be beneficidbdoh conflict resolution and improving
morale within the department.

For the wider audience. Input from emergency medical technicians (EMTS),
paramedics, drivers, and captains identified sévieemes regarding sharps safety and
risky practice that are unique to the fire senac&MS: call urgency, the location of
patient care, limited space in the back of the darime, and providing patient care in the
back of a moving vehicle. Previous exploration idesitified the critical status of a
patient as a risk factor for NSl or blood expodireed, Daya, Jue, et al., 1993; Chen &
Jenkin, 2007). Studies of hospital-based persotefaied additional risk factors for NSI
associated with overcrowded work areas, poor Inghttombative patients, and being
rushed or fatigued (Knapp, Grytdal, Chiarelloalket 2009; Fisman, Harris, Sorock, et al.,
2003; Fisman, Harris, Rubin, et al., 2007). THaséors are all present in the unique
work environment and warrant further emphasistqiry prevention. One EMT
summarized the regular risk faced by crews, “Beeawsre not in a controlled
environment, a nice, clean hospital room, we'ra fruck that's moving down the road,
bouncing all over the place...and then you've gatlzative patients.”

The review of existing regulations clearly deliresaf gap in the oversight of
occupational health and safety among FFs and EM8am®employed by state or county
agencies. This gap must be addressed at thdestateeither through new legislation,
new regulations established by the Department altHeBureau of EMS, or by the

Florida Firefighter Occupational Safety and He&tministration (FFOSHA). In an era
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of tightening budget, fire and EMS agencies ar&ahl to implement new safety
devices that may cost slightly more without lediskaor regulatory pressure to do so.

Information on unexpected sharps risks identifiethe baseline sharps count:
intraosseous needles, patient’s own syringes, brgkaess medication vials, razor blades,
and syringes with probable illicit syringes shoh&ldisseminated and discussed with
EMS personnel and FFs at the national level, esethsks are not usually topics of
general discourse. One credible and efficient teagpread this information would be
through a National Institute for Occupational Safmtd Health (NIOSH) alert.

One unavoidable sharps risk that was identifiethénsharps count related to
attempts to start an IV that were not successFule unsuccessful attempts required that
the IV stylet and cathlon be withdrawn from thei@atts arm as one unit. As a result,
the safety shield that covered the sharp end doftifiet was not activated. There is no
safety device or change in practice that can atl@dccurrence of these intact IV
devices that pose an increased risk for BBP trasson in the event of an NSI. This is
because they are a hollow-bore device with a regeo¥ potentially contaminated blood
at the distal tip. It is important to notify theanufacturer to the device (B. Braun
Medical, Inc; Irvine, California) so that futureqaluct development and improvement
efforts can address this design flaw.

Future Research and Outreach

This study was designed to investigate safety sauth the specific sharps
devices available and used at PCFR. Other agea@diely to have an overlap in
devices, but may use devices not included in tmeentistudy. Therefore, replicating the

baseline sharps count and associated focus gro@agisligional fire departments and EMS
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sites would identify additional sharps practiced &actors that may increase the
likelihood of occupationally-acquired NSI.

The problems of NSI and lack of NSI preventionhivitthe fire service or
targeting EMS personnel are largely ignored. Ralhg data collection about other
factors and practices impacting NSI and sharpgysateother agencies, an intervention
program targeting this population at the natiosaél should be developed. Findings
about the effectiveness of the intervention at P@feRId likely serve as evidence that an
intervention can improve the safety of FFs and EdM&onnel. The awareness posters
and hands-on training program used at PCFR cae ssra pilot project for future
development of additional posters and educatiamngplées for a wider audience.

Some factors listed as impacting the frequenayséfer sharps behavior bear
further exploration, in themselves. These includehe divide between EMS and fire
duties and the perception that EMS duties aredessable; 2. the role of “invincibility”
or the “tough guy” mentality as it impacts risk itadcand culture of safety within the
workplace; and 3. the concept of desensitizatiametedles and blood over time.

Focus group participants did not cite fatigue &scéor contributing to risky
sharps practices; however fatigue has been assdaidth NSI in hospital-based
personnel (Fisman, Harris, Sorock, et al., 2008qf@in, Harris, Rubin, et al., 2007). The
focus group questions were designed to ask spaltyfiabout risky sharps practices, not
risk factors for NSI. Future inquiry into risk facs for NSI, including the role of fatigue,
would be beneficial in targeting additional areasifitervention to reduce occupationally

related NSI.
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Several topics tangential to the research questi@are identified during the focus
groups. While not included in the current efféuture research should address these
issues in the interest of enhanced safety for REEMS personnel. Participants spoke
about the stigma and shame of needlestick injagjuding reluctance to report NSI to
administration and co-workers. One EMT advisedpakamedic getting stuck with a
needle is like a cop shooting himself in the fothvhis own gun.” While previous
studies have demonstrated a trend of underrepddmygSI| and blood exposures among
EMS personnel, FFs, and healthcare workers, tliadees did not explore the factors
contributing to under-reporting (Carillo, Flemingl&e, 1996: Boal, Leiss, Sousa, et al.,
2008; Boal, Leiss, Ratcliffe et al, 2010; CentensDisease Control, 2010). It is likely
that there are predisposing, reinforcing, and englfactors in the form of knowledge,
attitudes, beliefs, and fire department culture iimgpact NSI under-reporting. To
effectively address and improve on this issue gHtiastors must first be delineated.

One EMT of more advanced age spoke at length dbs@txperience responding
to emergency medical services (EMS) calls durimgeérly days of the AIDS epidemic.
Pasco County was predominantly rural at that tineralatively sheltered from urban
trends. Experiences of FFs and EMS personnebards to sources of information,
provision of patient care, fears, beliefs, andwdis are important historical pieces of the
initial AIDS epidemic in the United States that slitbbe documented and explored.
These stories may also provide lessons for commatiait risk perception, and reaction
to future epidemics. Many of the public safetygmemel active in the early 1980s have
recently or are approaching retirement age; oppdiés to interview these personnel

will dwindle over time.
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Sharps Safety Challenges in the Fire Service and Ergency Medical Services

Within the last 18 months, there have been severtednal medication shortages,
particularly involving prefilled medication syring€dUSDA, 2012). These shortages
were due to closure of some medication manufaaaind distributing facilities or
simply a manufacturing shortage and impacted seadreanced life support
medications, including Atropine, Epinephrine, Amandne, Sodium Bicarbonate,
Lidocaine, Lasix, Valium, and D50. While prefilletdedication syringes are the
preferred and safer method for delivering IV metimes to patients, alternate methods
were needed to stock ambulances during these ghksrtaAlternate methods included the
provision of the medication in the same dose imarequiring it to be drawn up in a
syringe prior to administration; providing the meation in a traditional syringe with no
safety feature; or providing the medication in fiedent concentration than previously
stocked, requiring that the medication be mixedhwaineedle and syringe in some
fashion. Itis likely that these medication shges will continue on a sporadic basis. As
the availability of medications in various formsagevices changes, it is important that
the field crews who are actually administering tiedications are aware of the changes
prior to opening the box to give the medicatiors tAese notifications are dispersed, it is
crucial that messages about how the temporaryisnkifor the shortages are to be
implemented also contain instructions about howeladternatives can be executed in a
way that implements safer needle practices.

To effectively address NSI and safety issues thatribute to a workplace culture
of safety, fire departments or independent EMS eaigermust have a dedicated safety or

infection control officer. Often, due to budgenhstraints or lack of personnel with
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appropriate training, these tasks are assignedcasdary job responsibilities for
someone in a tangentially-related position, suctnaasing or quality assurance. While
resources are limited, creation of these dedigadaitions is unlikely to happen.
Therefore, the challenge in the fire service isuocessfully promote safety and prevent
injury in a resource-efficient manner. At PCFR,atervention entailing posters printed
on an office computer and laminated in-house, samsbplies of devices already
stocked by the supply division, and the additiom ofiodule to an existing PowerPoint
training presentation significantly decreased tiegudency of risky sharps behaviors.
This type of intervention can be replicated withyitle funding and a small amount of
staff time.

For PCFR, the challenge will be to periodically\yd training reminders about
sharps safety and risky behaviors, as well as oiggoaining about new devices, so that
the gains made during this intervention and stughop are not lost. As medication and
device availability changes, new administrativecaffs and policies are implemented,
and older employees retire, it is important to surdlly assess the nature of the problem
and predisposing, enabling, reinforcing, and emrimental factors that influence
behavior. Future interventions should build ort, ditfer from the intervention offered
during this study. Efforts should be made to inedield personnel in the design or
implementation of these programs. For examplelldar posters regarding sharps
safety and awareness could include an incentivpddicipation and winning posters
could be used in place of the posters used duni@dst intervention. In addition,
inclusion of various ranks (Captain, Driver, Figtfier) and privilege (Paramedic, EMT)

as peer educators would likely increase the levet@eptiveness from personnel
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receiving the training. For example, it would bestheffective for a Captain/Paramedic
to provide training for another Captain/Paramedian on-site station setting. This
interaction away from the classroom setting andragewmlleagues with identical rank
and privilege would likely strengthen the effectiess of the intervention over time.
Conclusion

The unique work environment of FFs and EMS pershisimech with risk factors
for NSI. In this suburban fire department, riskyags behaviors such as altering the
safety shield on an IV stylet, using a needle aittrefilled medication syringe when a
needleless option was available, and recapping tuaddional syringes do occur. A
low-cost intervention was designed, implemented, eraluated using the
PRECEDE/PROCEED model as a framework. This intgrga resulted in significant
decreases in risky sharps behavior and associatesgbses in safer sharps behaviors.
Data collected during the focus groups informeddésign of the intervention, but also
provided guidance for future areas of researcheelto FFs and EMS personnel, NS,
and bloodborne pathogens.

There is a need to define and investigate the proldf NSI among FFs and
EMS personnel at different agencies, but it islyikbat the current study can inform
these projects and encourage funding for effortgetang a wider audience within the fire

service and EMS community.
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Appendix A: Glossary of Terms

Altered IV stylet -

ALS -

Apparatus -
BBP -

Bloodborne
Pathogen -

Cardiac arrest -

Code -
Crew -

D50 -

EMS-

EMT-

Engine apparatus -

Field personnel -

Intraosseous
needle —

A category used for this study to describe an Wesin which the
safety shield designed to cover the sharps digthlas been
removed and slid away from the tip, thereby revepihe sharp
end.

Advanced Life Support, may refer to medicationg@meral EMS
care given to a patient.

Any type of truck/vehicle used in the fire servameEMS.
Bloodborne pathogen

Any pathogen that causes disease and is transtiitiaagh
contact with contaminated blood. Typically refeydH1V,
Hepatitis B, and Hepatitis C.

A condition in which the patient has no heart keeat is clinically
dead.

A patient in cardiac arrest (no heart beat).

Group of people working on a fire truck or ambukanc

A mixture of dextrose and water typically givenp@atients with a
low blood sugar level. This medication is sigrafit for this study
because it comes in a very large syringe.

Emergency Medical Services

Emergency Medical Technician. Lower level of tragithan
paramedic. Cannot give medications.

A fire truck

Firefighters or EMS personnel who are assignedatoosis and
actively respond to 911 calls. Also known as “Ipe¥sonnel” or
“crews.”

A sharp device used, in a manner similar to antjl\ég as a guide
when placing a line directly through a patiefitse directly into
the vascular space in the patient’s bone marrdws dpproach is
used only when no other means of IV access capteed.
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Jump bags -

HBV -
HCV -
HCW -

Hollow-bore
needle -

IV -

IV cathlon -

IV stylet -

IV tubing -

Luer adapter —

Near-miss-

Needleless hub -

NSI -

“Grab and go” bag kept on both ambulances and esgirhich
contains medical equipment to be taken into resideand other
types of scenes. Typically contains a small shegpsainer.

Hepatitis B Virus
Hepatitis C Virus
Healthcare worker

A needle with a hollow space or tube running thirotlge center of
it which allows fluid (e.g. medication, blood) tags through it.

A minor medical procedure that involves insertingnaall plastic
into a patient’s vein so that medication can beiadtered
intravenously. To start an IV, personnel mustarsdV stylet
which is sharp.

A clear, plastic tube that is placed in the pdtsevein to allow for
administration of fluids and medications to be austered
directly into the patient’s vein.

A sharp metal guide that is initially located iretiniddle of an IV
cathlon during insertion. After insertion, thelstyis removed and
the cathlon remains in the patient’s vein. Théessystudied here
had a safety shield that automatically deploys dwerdistal sharp
tip of the stylet to cover it.

The tubing that is attached to a patient’s IV Hii&t allows for
fluids and medications to be dripped directly itite patient’s
veins. This tubing may have traditional hubs, whiequire a
needle, or needleless hubs that are compatibleluetradapters.

A design at the tip of a syringe that allows foe a$ the syringe
and injection of medication without the use of adie. This tip
allows for the syringe to be screwed into a needkehub or luer
adapter on IV tubing.

Unsafe situation that occurs in which the riskifgury was high,
but no injury actually occurred.

A port on IV tubing that allows for syringes wighluer adapter at
the tip to be screwed in, thereby allowing medaratio be injected
intravenously without the use of a needle.

Needlestick injury
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Percutaneous
injury -

Injury that occurs when the skin is penetrated bg@dle or other
sharp device. If the needle or sharp device wasmact with
blood, tissue, or other body fluids prior to thpiny, then a
“percutaneous exposure” to BBP has occurred.

Personal Protective Barriers and filters between the worker and therchmsed to

Equipment (PPE) -

PRECEDE!/ -
PROCEED
Model

Recapping -

Red boxes-

Rescue (truck) -

Responding -

Seroconversion -

Solid sharp -

Traditional needle/
syringe -

“Working a code” -

used to prevent exposure to blood and body flukElsamples:
eye goggles, gloves, masks, and gowns.

A model used for the assessment, planning, anceimgahtation of
an intervention targeting a specific health-reldsetiavior.
PRECEDE = Redisposing, Rinforcing and Babling Mnstructs
in Educational Dagnosis and ¥aluation. PROCEED =d#icy,
Regulatory and @anizational ©nstructs in HBucational and
Environmental [2velopment.

Placing the cap or cover back on to a needle after

Sharps disposal boxes.

An ambulance.

Driving to a scene or to a hospital with the Igghnd sirens on.
When transporting a patient to the hospital, thiypically only
done with critical patients.

A change in the lab results (from negative to pasjitmeasuring
antibodies to specific bloodborne pathogens dutiegime period
after a BBP exposure.

A sharp that does not have a space running thrthegimiddle of
it. This type of sharp is the opposite of a hoHbwre needle.

A needle that is embedded in the tip of a syrirgéhat the needle
cannot be removed or used in a safer fashion.

Attempting to resuscitate a patient in cardiaestr(with no heart

beat and no respirations). Involves administe@®R and giving
ALS medications.
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Appendix B: Review by USF BioSafety Office

USF

UNIVERSITY OF

SN ITTH FIORIDA
January 19,2010

Christine McGuire-Walfe, MIFH, EMT-P
College of Public Health

Department of Global Health

cwiolfed@ health. usf edu

Dear Dr. Walfe,

The LISF Biosafety Office received your notfication regarding research project involving
contaminated sharps. The Institutional Biosafety Committee (IBC) assures compliance of
research regarding the safe use of recombinant DA, infectious agents, biological toxins, and
=elect Agents/Toxins with the appropriate regulations.

The use of sharps does not currently require registration with the IBC, However the IBC
recommends that the contaminated sharps be manipulated in accordance with Biosafely in
Wicrobwibgical and Blomedical Labaratories 5th Edition (CDC/MNIH) - Biosafety Level 2
practices and policies (=see attachment) and O5HA blood borne pathogen standard - (25 CFR
1910.1030). The |BC recommends that staff handling the sharps use Standard Frecautions

If you have any questions regarding this matter, please do not hesitate to contact me at 974-
0954,

Sincerely,

A 4
jm&fﬁ (Wiowleee

Farah |. Moulvi, MS.PH .
F i Institutional Biosafety Cfficer
Encl: BSL-2 Practices

FFICE CF RESEARCH
DIVISICH OF ELRCHINTEGRITY AND COMFLIANCE
M5 TITUOTIONAL BIOSAFETY CCWILITTEE
Unreersity of South Florida - 12901 Bruce B. Downs Bled, RIDC3S - Tarngs, FL 33612-4799
(213) 9740954 - FAX (813) 974-7091
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Appendix C: Letter of Support from Pasco County Fire Rescue

PASCO COUNTY, FLORIDA

(813) 929-2756 Emergency Services Department
Land O’ Lakes (813) 929-2750 David “Hap™ Clark, Jr., Building
New Port Richey (727) 847-2411, Ext. 2750 4111 Land O’ Lakes Blvd., S-208
Dade City (352) 521-4274, Ext. 2750 Land O Lakes, FL 34639-4402

March 09, 2010

University of South Florida

Institutional Review Board

Division of Research Integrity and Compliance
12901 Bruce B. Downs Blvd., MDC 35
Tampa, FL  33612-4799

RE: Baseline Sharps Count/ ID # Pro00000461
Dear Sir or Ma’am:

Please accept this letter of support from Pasco County Fire Rescue in regards to the study listed
above. The Director of Emergency Services, as well as the Risk Management Manager and
Personnel Director for Pasco County, have approved collection of sharps containers to be
counted in this protocol. Pasco County Fire Rescue will defer to the University of South
Florida’s Institutional Review Board for human subjects compliance oversight.

Singerely,

C

C. Duncan Hitchcock
Rescue Chief

CDH/cker.
cc: 4 Anthony F. Lopinto, Emergency Services Director
Barbara DeSimone, Personnel Director

Jane Calano, Risk Management Manager
£hristine McGuire-Wolfe. Paramedic. Soecial Proiects
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Appendix D: IRB Review for Baseline Sharps Count

e o P s e e ST A
DIVISION OF RESEARCH INTEGRITY AND COMFPLIANCE
Instituticmal Rewiew Boards, EWA Mo, CO0C166Y

UNIVERSITY OF ey =2 e =
SOUTH FLORIDA

12801 Bruce B

Aprl 14,2010

s, Chtistine IWcGuire-Wolfe
(rlohal Health
13121 Shadberry Lane

EE: Not Human Research Activities Determination
Activity Title: Baseline Sharps Count (Pro00000441%
Drear IWls MW cCure-Wolfe:

[ have reviewed the information you provided regarding the above referenced project and have
determined the activities do not meet the TTEF definition of humen subjects research acivities;
therefore, I[RR approvval 15 not required. If, inthe future, you change this activity such that it
hecornes ngnat subjects research activities, prior BB approval is required. Ifyouwish to
ohtain a determmnation about whether the activity, with the propozed clanges, wall be human
research activities, please contact the [IRE Office for futher guidance,

All research activities, regardless of the level of [RB oversight, st be conducted in a manner
that 15 consistent with the ethical principles of vour profession and the ethical guidelines for the

protection of huwman subjects: As principal investigator, it 12 your responsibility to ensure
subjects’ nghts and welfare are protected during the execution of thiz project

Alzn, please note that there ay be requiremernts under the HIPAA Prvacy Rade that apply to the
informati onddata wou will use it your activities. For farther information about any existing
HIPAA requirements for this project, pleasze contact Vinita Witanachchi, 1.0, HIPAA Program
Coordinator, at 813-974-5473,

Weappreciate your dedication to the ethical conduct of tuitman subject research at the University
of South Florida and your contirmied comrmitment to Inrnan research protections.  If you have
any questions regarding this matter, pleaze call 513-574-0343

sincerely,
g _:; L -‘{
P SV s D

Bamy Bercu, MWD [RB Chairperson, URF Institotional Feview Board
Cio: Valenting Lepsloy-Perla, TTSF IRB Professional Staff
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Appendix E: IRB Review for Focus Groups

cons Bhod, MIDICO3S » Tamps, FL 336124755

UNIVERSITY OF citaci RaTnE 2 Tl b visa
SOUTH FLORIDA

February 22, 2011

Chriztine MceGuire Wolfe. MPH, EMT-P
Global Health

15121 Shadberry Lane

Hudzon, FL 34667

FE: Not Human Research Activities Determination

Activity Tifle; Practices and Factors Influsncemg Sharps Use and Safety m Suburban Fire
Departmentz zand Emergency Meadicsl Setvices Personnel @ Focus Groups

Drear Ms. MeGuire-Wolie:

Thave reviewed the mformation you provided regardimg the above referenced project and have
determined the activities do not mest the UTSF defmition of human subjects research activities;
therefore, IEEB zpproval iz not required. If m the future, vou change this zctivity such that it
becomes human subjects research activities, prior IEE approval is required.  If vou wish to
obtam z determmation zbout whether the actrvity, with the proposed changes, will be human
rezearch activities, plezse contzct the IRB Office for further guidance.

Al resezrch sctivities, regardless of the level of IRE oversight, must be conducted m 2 manner
that 1z consistent with the thical principles of vour profession and the ethical guidelines for the
protection of human subjects. As principal mvestigator. it 15 your responsibility to ensurs
subjects’ rights and welfare sre protected during the execution of this project

We appreciate. your dedication to the etlical conduct of human subject research at the University
of South Floridz and vour contmusd commitment te human research protections. If you have
any questions regarding this matter, please call 813-974-3638.

Sincerely,

3 -
/- 1é a . D (]
1 L o,
John A. Schinka Ph.D., USF IRB Chaiperson

Cc: Sarsh Croker, USF IEE Profeszional Staff

204



Appendix F: IRB Approved Informed Consent for Participation in Focus Groups

UNIVERSITY OF
SOUTH FLORIDA

Informed Consent to Participate in Research
Information to Consider Before Taking Part in This Research Study

IRB Study # Pro 00002850

¥ oa are being aghed to take part in @ research shudy, Research studies include orly people who choose
o take part This document ig called an irformed consent form, Please read s inform ation carefully
and take your titme maldng your decision Ask the researcher or study staff to discuss this congent form
with you, pleass ask him/her to explen ey words or information you donot clearly understand. We
encowrage you to talk with your family and friends before you decide totake part in this research study
The nature of the study, risks, meonveni ences, discomforts, and other impartent inform ation about the
stacky are listed below.

We are asking you to take partin a research study called:
Practices and Factors Influencing Sharps Use and 3 af ety in Suburban Fire D epartments and Emergency
Medical 3 ervices Personnel: Foous Groups.

The person whoisin charge of thiz research study is Christine MeGuire-Wolfe, This personis called
the Principal Invest gabor. However, other research staff may be involved and can act on behalf of the
personin charge. Ms. Mo3wre-Wolfe iz a candidate for aPhD. degree at the University of South
Flotida (USF), Callege of Public Heath, in the Departm ent of Global Health Dy, Dorma Hai duven is
her advisor end iz gading this research project

The researchwill b2 conducted at vanous ates throughowt Pasco County. Ressatchwill be conducted at
the Paseo C ourty Health Department, 10241 Little Road New P ort Richey, Forida

This ressarchis spongored by the Student Research Award from the College of Public Health's
Inderdisciplinary Research [rmovation & Creativity and the Samuel P, Bell IIl Endowed Schol arship.

Purpose of the study

The purpose of this study 1 to

& Crain anunderstanding of how firefighters, paramedics, and EMT s use various types of sharps
devices.

e [dentfy factors or characteristics that encourage specific patterns of sharpsuss,

# Tofulfill & portion of the FhD . degree requirements for Ms, MeGuire Wholfe

IRE Hunbar: Pro00D002850 Infermed Corvant Rev #l

IC AdultR A Tenplate — Med Rev: 2010-08.03 IRE Comsert Rev, Date.
Page 1ot 6
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Should you take part in this study?

e  Thisform tells you abod thisresearch shudy. After reading through ths form and havingthe
research explained to you by somecne conducting this research, you can decide if you want to
take part in it

o  Youmay have questions this form does not snswer If you do have questions, feel free to ask the
principal investi gator or the person explaining the study, as you go dong

o  Take your time to think about the information thet 15 pressrted to you

This form explains:

Why this studyis being done,

What will happen dunng this study and what you will need to dao.
Whether there iz any chance of benefits from being inthis study.
The rigks involvedin thes study,

How the inform ation collected about o dunng this studyrwill be used and with whom o may be
shared

Prowding informed consent to participats in this research study is up to you. If you choose to be in the
shadky, then you should sign the form. If you do not want to take part in this shudy, you should not agn
this form.

Why are you being asked to take part?

We are aghing you to take partin thisresearch study becausze you have been em ployed as a firefighter
EMT, or paramedic smployed with a subwban fire department We warnt to find out how firefighiers
and EMS persormel use sharps devices and what factors influence the way the sharpe devices are ussd

Inorder to participate, you must meet the following critena
o [Inclusion Criteria
o Employment at Pasco C ounty Fire Rescue ag a firefighter/ EMT or higher rank for at
least 1 2 months precedingthe date of the focus group.
o Assignment in the field (ambulance or enging).

In order to patticipate, you showdd not fall into any of these categories:
* Exclusion Criteria
o Employmerd of less than |2 months with Pasco County Fire Rescue,
o Assigrment to the Training Divison ar Operations.
o Rank dhove Captain

What will happen during this study?
If you agree to participate, the following will ocour
o Youwil participate ina 90 mirmate discusson (foous group session) regarding sharps
devices, such as needles, and sharps sefety. The foms group to which you are being invited

will be conducted & the Pasco County Hedth D epartiment in ew Port Richey, outside of
your regularly scheduled worldng hours The focus group will notbe conducted o a Pasco

IRE Number Pro00002850 Informed Comsent Rev #
1C AdaMRA Tenylats — Med Rev- 2010-09-03 IRB Consert Rav, Date:
Page 2006
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County Fire Rescue station A series of oper- ended questions relabing to ohservations and
experiences with sharps devices will be directed o the group. Aninterviewer will moderals,
listen, and obeerve the discussion. One of two research assistants will observe the
discugsion, take notes, and ask questions to clanfy cerfainissues

o Youwill receive aletter from Christine McGuire- Wolfe corfirming directiong, the time, and
place of the foous group session

o  During the focus group sessior, an ando tape will be made of the dismussion

s Eeforethe session darts, you will be asked to complete a short questionnaire dhout youe
education and work experience,

Total Number of Participants
About 75 mdividuale will take part in this stady

Alternatives
¥ o donot have to participate in this research study

Benefits

Although you may not recerve any diract benefit from this research, the information that is obtained
from the focus group may be usedto help firefighters and EMS personnel perform theirjobain a sefer
way These potential benefits to you canmot be guarantesd.

Risks or Discomfort

The foll owing risks may ocour

o Some of the focus groop questions may touch on personal or sensitive experiences. Voumay
choose not to discuss argrthing that ywou do oot want to talk abot.

e If you chooss, you can leave the focus group sesson at any time

o  The session will be audio recorded but no indrndual names will be m entioned on the tapes. All
of the informaton obtamed from you dunng the session will be kept confidertial. The tapes and
discussion tiotes will be stored in a locked cabinet Onlythe study investigators will have access
to them.

s After the focus group, the tapes will be transcabed into written form. In addition, the resemrchers
will listen to the tapes anad extract common themes and attitudes expressed.

Compensation

¥ o wall be paid $401F you complete the entire focus goup session and dem ographic survey. If you
withdraw for any reason from the study before completion, you will not be paid Paymernt will be in the

IRE Hunber ProD0002850 Infoemed Comsert Rev #
IC AdultR & Tenglate — Med Rev: 2010.09.03 IRE Comsert Rev, Date:
Faz= 3t 6
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form of a gift card to e major retaler, such as Walmart or Target.

Cost
There will be no additional costs to you as a result of beingin this shidy

Privacy and Confid entiality

P articipation in research means a loss of privacy Therefore, apotertisl risk to youis some loss of
privacy by participating in & group dscussion of your athiudes, practices, end opinions. All participants
will be asked in a group setting about their personal work experience and opintons. The ressarchers
will agk you and the other people in the growp to use only first names during the sesson ¥ouwr
indivicdual tesponses will be heard by others who ate present inthe growp. Thismight pose some risk to
youif your responses are shared by others outside of the focus group. Therefore, please do not disclose
anything during the focus group discussion that 1s personal or confidential. Pleass don’t discuss what
was said dunng the discussion outsade of the focus group. The god 1sto preserve everyone’s
corfidentiality, Howewet, the researchers cannot guarardee that everyone will keep the disoussions
private,

Y our tesponses will remain confidential. There will be no identifying inform ation retained on the
written franscripts of the focus group session. M o attempts will be made to link inform ation on the
traniscripts to individual subjects. The results of the focus group will be repotted in sunm ary form, not
individual responses

¥ our employer will ondy see & summary teport and will not be able toidenti fy indinduals itnrolved in
the focus group. No inform ation by which you can be identified will be released or published

We will keep your study records provate and confidential. Certain people may need to see your study
records. By law, anyone who looks at your records must keep them completely confidential. The only
people who will be allowedto see these records are;

s The research team, inchading the Principal Itrrestigator, study coordinator, and al other
research staff,

o Certain government and university people who needto know more shout the study For
example, individuals who provide oversight on this study may need to look at your records.
Thizis done to make suwe that we are doing the shudy in the right way They also need to
make sure that we are protecting your rights and your safety.

o Any agency of the federal, state, or local goverrm ent thet regulates this research. This
includes the Florida D epartment of Health, and the D epartment of Health and Human
Services(DHHS) andthe Office for Human Research Protection(OHEP).

o The USF Institutional Review Board(IRE) and its related staff who have oversight
responshilities for this study, staff in the USF Office of Research andInnovation, TEF
Division of Reseatch Integpnty and Complance, and othet USF offices who oversee this
research

o The results of this stady may be published Howewer, the data obtained from you will be

IEE Hunber: Pro0D002850 Informed Cormsent Fev #

IC Adult EA Tengplate —Med REev: 2010-00-03 IEE Conserd Bav. Diada:
Page dof 6
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cambined with data from others, The published results will not incdude yowr hame or any
other information that would personally identify you in any way,

Voluntary Participation / Withdrawal

¥ ou should only take part in this study if youwand to volunteer. Y ou should not feel that there 18 any
pressure to take part in the study. You are free to participate in this research or withdraw at any fime.
Thete will be no penalty ar logs of benefits you are entitled toreceive if you stop taking part inthis
study. Fasco County Fire Rescue administralion will be unmerare of your decision to participate of not
participate

You can get theanswers to your guestions, concerns, or complaints,

If you have argy questions, concerns or complaints about this study, call Christine M eGuire-Waife at
T27-207-4926.

If you have questions about your rights, general questions, complaints, or issues a8 a person taking part
in this study, call the USF IRE « (813) 974-3638.
Consent to Take Part in Research

It 15 up to you to decide whether you weant to take part in thes study. If youwant to take pert, please read
the statem ents below and sign the form if the statem ents are true.

[ freely gve my conserd to take part in this study. I understand that by signing this form [ am agreeing
to take part inresearch. 1 have received a copy of this form to take with me,

Signature of Person Talang Partin Study Date

PrrmtedMame of Person Talang Part in Study

Statement of Person Obtaining Informed Consent and Research Authorization

[ have carefully ex planed to the persontaling part in the study what he or she canexpect from their
participation [ hereby certify that when this person signs this form, to the best of my knowledge, he! she
understands:

o VWhat the studyis about;
What proceduresinterventions/investi gational drugs or devices will be used,
What the potential benefits might be; and
What the known risks might be.

I can confirm that this research subject speaks the language that was used to explain thas research and is
receiving aninformed consent form in the appropriate language A dditi onally, this subject reads well
enough to understand this documernt or, if not, this person is able to hear and understand when the form
isread tobam or her This subject does nothave a medical/paycholog cal problem that would

IRE Hunber Pro00D02850 Infcrmed Comsant Rav #
IC Adalt R A Tenglate —Med Few: 20100203 IEE Conserd Eev. Date:
Page 5006
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compromise comprehension and therefore makes it hard to understand what 15 being explained and can,
therefore, g@ve legally effective informed consent Tlus slﬂ:uject 15 not under amy type of anesthesia or
and gesic that may cloud their judgment or make it hard to understand what 1s being ex plained and,
therefore, can be considered competentto gve informed consent.

Signature of Person Obtaring Inform ed Consent / Research Authonzation Diate

PrurntedMame of Person Obtaning Ioformed C onsert / R essarch Authorization
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Appendix G: Demographic Information Form

Pracfices and Factors Influencing Sharps Use and Safety in Svburban Fire Departments and Emergency
Medical Services Personnel

Demographic and Exposure Information

We are interested in the characteristics of participants in the study and would grestly apprecizte = few moments
of your time to complete this briefsurvey. Foreach question, plesse chedk all the choices that apply, when

applicable. Returnthis form to the check-in desk when finished. Stipend payment will not be processed without
this form.

MNote: Aswith all portions afthis study, this information will not be used to identify porticulor porticponts.
[dentities will be kept anonymous. The informaotion will be used to describe the characteristics of the group that
participated in the study.

1. Currentage, inyears

2. Gender: Famals Izle

3. Highestlevel of education received: © Technical certificste © AAJAS < BASBS o Other

4. Whatisyourrank?
o FFEMT o FF/P < Paramediconly oD/P oD/E oCpt/E o Cpt /P

E. Where are you assigned the majority ofthe time?

= Rescue < Engine © | rotate and split my time evenly

6. How long have you worked in the fire service and/or EMS?

el

Hows long have you been employed by PCFR?
8. Dwringan aversge on duty day, how many EMS calls do you run?
8. Are you currently working in any other healthcare setting in addition to PCFR? Yes Mo

Ifyes, please specify

Exposure Questions

10. Inthe past 12 months, have you been injured by =2 sharp object, such s 2 needle or IV cathlon, that was
previously used on 2 patient? ___Yes Mo

Ifyes, how many needlestick or sharps injuries did you sustain in thistime period?
Far how many of these exposuresdid you submit an exposure report?

11. Inthe course of your career with PCFR, have you beeninjured by a2 sharp object, such as aneedle or IV
cathlon, that was previously used on 2 patient? Yes Mo

Ifyes, how many needlestick of sharps injuries have you sustained inyour career?
Far how many of these exposuresdid you submit an exposure report? __
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Appendix H: Recruitment Poster for Focus Groups

CALLING ALL FIREFIGHTERS:

HELP IMPROVE SAFETY at PCFR
through Research!!

N

Volunteers are needed to participate in a 90 minute
discussion about needles & sharps devices.
Compensation provided (5S40 gift card to Wal-Mart or
Target) upon completion.

Personnel assigned to Training or Operations or with a rank
above Captain may not participate.
The following groups are scheduled at the
NPR Health Department on Little Rd.:
Drivers (D/E or D/P) April 27%, 10:30 am — 12:00 pm

**FF/EMTs*™ May 5%, 10:30 am — 12:00 pm
**Paramedics** May 12th, 10:30 am —12:00 pm

**new dates**

The following groups are scheduled at the
Dade City Health Dept:

FF/EMTs April 29, 1:30 pm — 3:00 pm
Paramedics April 21%, 1:30 pm — 3:00 pm

Please e-mail Christine McGuire-Wolfe at cwolfe@health.usf.edu
orcall 727-207-4986 if you are able to participate. —
USF

HEALTH
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Appendix I: AO #10-30

EMERGENCY SERVICES DEPARTMENT
4111 Land O Lakes Boulevard
Land O Lakes, Flonda 34639

ADMINISTRATIVE ORDER APRIL 21, 2010

NUMBER 10-30
USF RESEARCH PROJECT

Pasco County Fire Rescuc is partnering with the University of South Florida's College of Public
Health in several occupational health projects.  As part of this effort, the stations listed below
will be required to collect their used sharps containers from May 3™ until May 11" ruther than
disposing of them at the hospital.

» On May 2" and May 3", a representative from USF will deliver an OSHA approved
Bichazard box to the following stations; 10, 11, 13, 14, 16, 17, 20,22, 23, 24, and 36
This box will be stored in the rescue supply closet.

o A reminder placard will be affixed to the sharps contamer case in the Rescue umit.

o For this time period, any full sharps containers, including the small sharps containers
used in the jump hags, will be scaled, labeled with the apparatus information and date,
and placed in the box. Labels will be provided for this purpose.

*  On May 11%, a representative from DNA Extreme Clean will collect the hoxes. A receipt
will be left with the Captain of the station. This receipt will be forwarded 1w FF/F
Chnistine McGuire- Wolfe at Operations,

o On May 11" the Station Commander will remove any remaining placards from the
Rescue Units,

Any questions about this project can be forwarded to Christine McGuire-Wolfe or me at
Chperations.

CDHickag

Distibution: Batalion Chiefs 1, 11, IT1, TV
Stations 10, 11,13, 14, 16. 17, 20, 22, 23, 24, and 16.
Destruction: May 12, 2010

oC; fﬂ(ﬁnmnny F. Lopinto, Emergency Services Director
Cynthia Holland, Acting Assistant Chicf
Christine McGuire-Wolfe, FirefighterParamedic, Special Projects

(e,

Charles D, Hitchcock
Rescue Chief
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Appendix J: AO# 10-33

EMERGENCY SERVICES DEPARTMENT
4111 Land &V Lakes Boulevard
Lind OV Lakes. Florida 34439

ADMINISTRATIVE ORDER MAY 24, 2010

NUMBER 10-33
USF RESEARCH PROJECT

Pasco County Fire Rescue is partnering with the University of South Flerida's College of Public
Health in several occupational health projects. As part of this effort, the stations listed below
will be required to collect their used sharps containers from May 28" until June 4™ rather than
disposing of them at the hospital.

» On May 28", a representative from USF will deliver an OSHA approved Biohazard box
to the following stations: 10, 17, 20, 22, 26, and 32

This box will be stored in the rescue supply closet.

» A reminder placard will be affixed to the sharps container case in the Rescue unit.

* For this time period, any full sharps containers, including the small sharps coniainers
used in the jump bags, will be sealed, labeled with the appararus information and date,
and placed in the box. Labels will be provided for this purpose.

o At approximately 0B00. on June 4", crews should exchange their used sharps containers
for new ones and place the used ones in the box,

* On June 4%, a representative from DNA Extreme Clean will collect the boxes. A receipt
will be lefi with the Captain of the station. This receipt will be forwarded to FE/P
Christine McGuire-Wolfe at Operations.

* On June 4%, the Station Commander will remove any remaining placards from the
Fescus Lnits.

Any guestions aboul this project can be forwarded 1o Christine MeGuire-Wolfe or me at
Operations.

CDH/ el

Distribution: Banalion Chiefs 1, T1, I11, IV Destruction; June 5, 2010
Stations 10, 17,20, 22, 26, and 32,

cC! {%nthony F. Lopinta, Emergency Services Director
Cynthia Holland, Acting Assistant Chief
o/Christine McGuire-Wolfe, Firefighter/Paramedic. Special Projects

N

=" Charles D. Hitchcock
Rescue Chief
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Appendix K: Materials For Sharps Count

Item Description Quantity Purpose
1:10 Bleach solution Mixed on day of As needed Disinfection of
sharps count equipment and table
tops
Spray bottle Standard manual 1 To spray surfaces
spray bottle after sharps count
Bleach Full Strength As needed For soaking sharps
prior to count
Paper towels Standard paper 2 rolls To wipe down
towels surfaces after
disinfection
Assorted tweezers - As needed To maneuver used
and hemostats sharps during count
Large tongs Aluminum, 18 inches | 1 pair For removing used
in length sharps from sharps
container
Holding trays Pyrex 12x8 pans. Pre- | 4 For holding sharps
marked in accordance after removing from
with the categories initial sharps
listed on the sorting container and during
sheet. sorting process
Sharps container New, puncture- 1 For disposal of sharps
“Discard” resistant, leak-proof after count
Puncture resistant Sharps Master 7080 1set To provide protection
gloves with HexArmor Nitrile for researcher during
coated gloves. ISEA manipulation of used
Level 5. Elbow length sharps container and
used sharps count
Biohazard disposal Red biohazard bagin |1 For disposal of paper

“Red Bag”

marked waste basket

towels used in
disinfection process

Latex gloves

Nitrile, small gloves

1 box of 100 gloves

For use during
disinfection process

Draining trays Teflon coated, mesh 2 For draining bleach
aluminum trays, 12” x away from sharps
4"
Paper gown Plastic lined paper 1 To protect
gown researcher’s clothing
during sharps
manipulation
Safety goggles Plastic goggles with 1 To protect researcher
side splash shields during sharps
manipulation
Fume Hood 1 To provide controlled

environment for
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sharps manipulation

Chux Absorbent pads 12 To line work surface
of hood while
manipulating used
sharps.

Metal clipboard Standard size, to hold | 1 To hold sorting sheet

8.5 x 11” sorting
sheet

Pencil 5 To fill out sorting
sheet.

Bolt cutters 12” standard manual | 1 For removing top of

bolt cutters

used sharps container

Used sharps
container

Various sizes,
provided by EMS/Fire
agency. Containing
used sharps devices

To be determined

To be counted
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Appendix L: Focus Groups Script and Questions

Practices and Factors Influencing Sharps Use and Safety in Suburban Fire Deparfments and
Emergency Medical Services Personnel — Focus Groups

Moderator Introeduction

Welcome to the session today. Thank you for taking the time to discuss needlesand sharp device ussge.
My name is Christine McGuire-Waolfe and | am the primary researcher for this project. | am adoctoral
candidate at the University of South Florida, College of Public Health. | am interested in hearing your
viewpaoints and opinions on issues relating to the use of needles and other sharps devices at Pasco

County Fire Rescue. |will be asking avariety of questionsfor the group to discuss.

| will be reading thisintroduction and the discussion questions. | plan to meet with additional groups

and | want to be sure to say the same thingto each group.

The purpose of these focus groups isto get input from firefighters, EMTs, and paramedics on the waysin
which needles and sharps devices are used and disposed of. While Pasco County Fire Rescue is
supportive ofthis effort, the administration is not involved with this research effort. Thisisastudy that
isserving &5 my doctoral dissertation for the University and is completed on my "off duty™ time from

Pasco County Fire Rescue.

There are no right or wrong answers to any of the questionsthat | will ask today. Howewver, people may
hawve different points of view. Please feel free to share yvour point of view, even ifit differs from what
others have said. Please feel free to expand on what others have said.

hhy rale in thisfocus group is to serve a5 a facilitator. | will ask questions for the group to discuss. Dwill

be sccompanied by [ted] whao will help clarify any issues they think is unclear.

Before we begin, let me remind you of some ground rules. Because thisisaresearch project, we willbe
tape recording this session. Therefore, you will needto speakup. Onlyone person should speakat a
time. |don’twantto missanyone’s comments.

Please do not disclose anything during the discussion that is personal andfor confidential. Please don't
discuss what was said during the discussion outside of the focus group. Wy goal isto preserve your
confidentiality. Asstated inthe consent form that yvou signed, the tapeswill be held by the researchers
inalocked cabinet.

Thissession will last approximately 90 minutes and we will not take aformal break. Feelfree to get up
snytime you nesad to, but please do so quistly.

Let's get started.
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Practices and Factors Influencing Sharps Use and Safety in Suburban Fire Depariments and Emergency Medical
Services Personnel: Focus Groups

Focus Group Questions

Q1. Please introduce yourself using your first name and tell us how lang you have worked in EMS and how many of
those years have been 252 medic.

Q2. Before we get into specific guestions about needle use and needlestick injuries in EMSE, we would like to geta better
understanding of the environmentin which you work every day. Plesse describe the role of safety in the day to day

waork environment at Pasco County Fire Rescue.

Paotential follow-ups:

Describe some instances in which safety concernsimpact the way you perform yourwark

duties.

Comment on whether or notsafety is 2 priority 2t PCFR and give some reasons to support your opinion.

Q3. I'd like for you to look 2t Figure 1 and describe what you see. [Figure 1 shows prefilled syringes with z needle added

on).
Potential follow-ups:
How doesthis syringe come packaged?

Q4. Mow I'd like for you to look at Figure 2 and describe what you see. [Figure 2 shows prefilled syringe with the needle

exposed].

Potential follow-ups:
How isthe device in the photo different than how it isinitislly packaged?

Q5. Let's return to Figure 1. Thisis an example of 2 medication that comesin 2 prefilled syringe. Earlier, we or [name of
participant] identified that this syringe had a2 needle addedon to it. What might be some reasons for using the syrings in
thisway?

Patential follow-ups:
This photo shows 2 syringe filled with Amiodarone. What circumstances ar types of calls influence the syrings to

be usad in thisway?
What types of calls might encoursge someone to use the syrings inthisway?

Q6. Mow let'sgo backto Figure 2. Earlier, we or [name of participant] talked about how the green Luer cap had been
removed. What might be some reasonsfor using this devicein thisway?
Paotential follow-ups:
This phota shows syringes of Epinephrine, Atropine, and Sodium Bicarb. What factorsinfluence the way
someone usesthisdevice?

What types of calls might encoursge someone to use the devicein thisway?

Q7. Please look at Figure 3 and tell mewhat you see. [Figure 3 shows an |V stylet with the safety device alterad].

Potential follow-ups:
Thisisa photo of an |V stylet after use. Please describethe positioning of the safety shisld.
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Q8. While we are looking at Figure 3, can you think of reasonsfor the device to be usedin thisway? Inwhat
circumstanceswaould a medicor EMT need to use the device in thisway?

Q8. Please look at Figure 4 and describewhat you see. [Figure 4 shows atraditionzl needle that is recapped).
10, What might be some reasons for disposing of syringes in the manner shown in this way?

Paotentizl follow-ups:
What type of call might encourage someoneto dispose of these needlesin the way shown in
the photo?

11, [Figure 5 shows two images of 2 pre-filled safety syringe, one with a luer tipand one with 2 neadle]. I'd like for you
to think back to either the first time you encountered this type of syringe or to your first days of medic with Pasco

County Fire Rescue, how did you learn to use thisdevice?

Fotentizl follow-ups:
What type oftraining did you receive on thisdevice?
Plezse comment on the effectiveness of the training you received.
Q12 What factors influence how you use and dispose of the types of sharps shown here today?
Faotentizl follow-ups:
What are some possible rezsonswhy otherswould do this differently? What factorsinfluence your co-
workers use?
013, Towhsat degree are needlestick injuries 2 problem in EME? Please explainyour answer.

14, Describe other ways that sharps devices are used in ENMS that would make them less safe than intended?

015, Please share any other thoughts that vou would like to share regarding sharps safety and needlestick injuries? If
you believe any important points have been missad, plesse describe them now.
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Appendix M: Photo Booklet Used in Focus Groups
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Appendix N: Focus Group Field Notes Form

FOCUS GROUP FIELD MOTES

Date of Focus Group: Location:

Mumber of Participants:

Moderator Mame:

Assistant Name:

Time Started: Time Ended:

Misc. comments about setting, group, etc.

Responses to Questions
[Prompts and follow-ups are listed after the respective question; box should be checked if these prompts or follow-ups are used)]

1. Please introduce yourself using your first name and tell us how long you have worked in EMS and how many of
those years have been as a2 medic. Also, please let us know ifyou have asecond jobin the EMS or healthcare field.

Brief Summary [ Key Points:

Notable Quotes:

Comments/Obsarvations:

2. Before we get into specific questions about needle use and needlestick injuriesin EMS, we would like to get a better
understanding of the environment in which you work every day. Please describe the role of safety in the day to day

waork environment at Pasco County Fire Rescue.

0 Describe some instancesin which safety concerns impact the way you perform your work
duties.
0 Comment on whether or not safety is 2 priority 2t PCFR and give some reasons to support your opinion.

Brief Summary / Key Points:

Notable Quotes:

Comments/Obsarvations:
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Q3. I'd like for you to look at Figure 1 and describe what you see. [Figure 1 shows prefilled syringes with 2 nesdle added
on).

J How doesthissyringe come packaged?

BriefSummary / Key Points:

Maotable Quotes:

Comments/Observations:

Q4. Mow I'd like for you to look at Figure 2 and describe what you see. [Figure 2 shows prefilled syringe with the neadle
exposed).

0 How isthe device inthe photo different than how it isinitizlly packaged?

BriefSummary / Key Points:

Motable Quotes:

Comments/Observations:

Q5. Let'sreturnto Figure 1. Thisisan example of 2 medicstion that comesin 2 prefilled syringe. Earlier, we or [name of
participant] identified that this syringe had a2 needle added an to it. What might be some reasonsfor usingthe syringe in
thisway?

0 This photo shows a syringe filled with Amiodarone. What circumstancesor types of callsinfluences the
syringe to be used in thisway?

O wWhat types of calls might encourage someaone to use the syringe in thisway?

Brief Summary / Key Points:

Notzble Quotes:
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Q6. Mow let'sgo backto Figure 2. Earlier, we talked sbout how the green Luer cap had been remowved. What might be
some rezsons for using thisdewvice in thisway?

[J This photo shows syringes of Epinephrine, Atropine, and Sodium Bicarb. What factorsinfluence the way
someone usesthisdevice?

0 Potentizl follow-up: What types of calls might encourage someone to use the device inthis
waEy?

BriefSummary / Key Points:

Motable Quotes:

Comments/Observations:

7. Plezse look at Figure 3 and tell me what you see. [Figure 3 showsan |V stylet with the sefety device altersd].
0 Thisisz photo ofan |V stylet sfter use. Plesse describe the positioning ofthe safety shizld.
BriefSummary / Key Points:

Motable Quotes:

Comments/Observations:

Q8. While we are looking at Figure 3, can you think of reasons for the device to be used in thisway? Inwhat
circumstances would 2 medic or ENMT need to use the device in thisway?

BriefSummary / Key Points:

Motable Quotes:
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09. Please look 2t Figure 4 and describe what you see. [Figure 4 shows a traditionzl needle that is recapped].

BriefSummary [ Key Points:

Motable Quotes:

Comments/Observations:

010, What might be some reasons for disposing of syringes in the manner shown in thisway?

O What type of call might encoursge someone to dispose of these needlesin the way shown jp
the phota?

BriefSummary / Key Points:

Motable Quotes:

Comments/Observations:

011, [Figure 5 showstwo images of 2 pre-filled s=fety syringe, one with 2 luertip and one with 2 needle]. 1'd like for you

to think backto either the first time you encountered this type of syringe or to your first days of medic with Pasco
County Fire Rescue, how did you learn to use thisdevice?

0 What type of training did you receive on this device?
0 Wasthe training you received helpful?
BriefSummary [ Key Points:

Motable Quotes:

Comments/Observations:
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012, What factors influence how you use and dispose of the types of sharps shown haere today?

0 Are there reasons why otherswould do thisdifferently? What factorsinfluence vour co-
workers use?

BriefSummary / Key Points:

Maotable Quotes:

Comments/Obsarvations:

013, Are needlestickinjuriesa problem in EME? Please explain yvour answer.

Brief Summary / Key Points:

MNotzble Quotes:

Comments/Obsarvations:

14, Describe otherwaysthat sharps devices are used in EMIS thatwould make them less safe than intended?

Brief Summary / Key Points:

Maotable Quotes:

Comments/Obsarvations:
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015, Please share any other thoughts that yvou would like to share regarding sharps safety and needlestickinjuries? If

you beligve any important points have been missed, please describe them now.

BriefSummary / Key Points:

Motable Quotes:

Comments/Observations:
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Appendix O: Training Booklet

The Risk is Real, Choose Safety

Needleless Devices Training
2012
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The Risk is Real, Choose Safety

We will never be able to completely
eliminate needles; however, using
sharps wisely decreases your risk for
needlestickinjury.

HEALTH




Pulled yellow
cap/green
piece off

Unscrewed
yellow cap to
get luer
adapter

You can use this type of prefilled syringe without exposing the
needle. When you open the package, instead of pulling the
yellow cap off the end of the green piece, unscrew it. If you pull,
the entire green piece will come off and the device will look like
the one on the right.
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This syringe is
prefilled with luer

Needle was added
after opening
package.

adapter on the end.

Prefilled
syringes
should be
used
without a
needle

We are finding a large percentage of needles added to the prefilled

syringes. Even though these medications are typically given IV, there is still
a risk of transmission of bloodborne pathogens if you are stuck. Take

advantage of the safety features when they are available and
administer medications using the luer adapter/connection.
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i@+ Needle Recapping

A Potentially infectious blood [N

For medications that are provided in “old fashioned” syringes with
an embedded needle, avoid recapping. Needle recapping is one of
the leading causes of needlestick injuries. Dispose of used needles

directly into a sharps container.
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|.V. Stylets & Blood Sugars

Altered safety shield

Potentially infectious blood 6

We found several IV stylets with the safety shield altered or
retracted. When crews were asked about these findings, many
indicated that the safety shield is often pushed back in order to get
a drop of blood for a blood glucose reading. This is a very risky
practice, as the stylet holds potentially infectious blood.
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BENEFIT RISK
—" 7 A

=hiﬁ=ll

Sometimes, we perform duties out of habit without really thinking about the risk
involved. Often, habits involve risky behaviors that do not bring about a
significant benefit. Does the benefit of recapping a needle outweigh the risk of

needlestick injury? Does adding a needle to a prefilled syringe provide an
additional benefit to the patient?



Instructions for Trainers

While reviewing manual, have “examples box” available.
Complete special training log for those who participate.
Return logs to Christine at OPS.

Re-use/Re-cycle examples equipment whenever possible.
Rotate posters on rescue approximately every third shift.
Do not discard posters, return to OPS attn: Christine.
E-mail or phone (727)207-4986 any questions.

Thank you for your help.
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Appendix P: Training Posters

The Risk is Real, Choose Safety

We will never be able to completely eliminate
needles; however, using sharps wisely decreases
your risk for needlestick injury.

USF]

HEALTH Photos shown are from actual PCFR sharps disposal boxes, 2010
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The Risk is Real, Choose Safety

We will never be able to completely eliminate
needles; however, using sharps wisely decreases
your risk for needlestick injury.

IS A DROP
OFBLOOD | ! i

WORTH |
THE RISK? |== -

Disabled ¥
safety shield —

HEALTH

Photos shown are from actual PCFR sharps disposal boxes, 2010
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The Risk is Real, Choose Safety

We will never be able to completely eliminate
needles; however, using sharps wisely decreases
your risk for needlestick injury.

i, — -

Potentially infectious blood

Avoid needle recapping. Discard used
syringes in sharps boxes immediately.

USF]

HEALTH

Photos shown are from actual PCFR sharps disposal boxes, 2010
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Appendix Q: AO #12-40

EMERGENCY SERVICES DEFPARTMENT
4111 LAND O° LAKES BOULEVARD
LAND O LAKES, FLORIDA 34639

ADMINISTRATIVE ORDER September 17, 2012
NUMBER 12-40

USF RESEARCH FROJECT

Pasco County Fire Rescue is parinering with the University of South Florida's College of Public Health
for the Firefighter Sharps Safety Project. There are two remaining tasks for completion of the project.

1. The stations listed below will he to collect their used sharps’ comtainers from
September 17, 2012 through October 3, 2012, rather than disposing of at the hospital.

i. Between September 15 and 17, 2012, a representative from USF will deliver an
OSHA-approved biohazard bex te the following stations: 10, 11, 13, 14, 16, 17, 20,
21,13, 26, 32, and 36. This box will be stored in the rescue supply closet,

b. A reminder placard will be affixed to the ' container case in the Rescue unit.

¢. For this time period, any full sharps con y including the small sharps’
confuiners used in the j bags on the engine, will be sealed, labeled with the
:lfpﬂtus information a:llgm, and placed in the box. Labels will be provided for

1L MESE.

d. Om E:lnhcrl 2012, a representative from DNA Extreme Clean will collect the
boxes. A will be lefi with the Ca of the station. This receipt will be
forwarded to F/P Christine McGuire-Wolfe at O tions.

¢. On Ociober 3, 2012, the Station Commander will ensure removal of any remaining
placards from the Rescue Units.

2, In the mext week, surveys will be sent to all stations for completion by the crews. The intent
of the surveys is to collect feedback about the training and posters encouraging needle and
sharps safety. Participation in the survey is mt:ﬂ and anonymous; however, your
participation is m% Completed surveys should be returned to Operations in an

envelope marked “SUR
Any questions about this project can be forwarded to F/P Christine MeGuire-Wolfe or me at Operations.
AFICMW G
Distribution: J, and T Destruction Date: October 17, 2012
oo Scoti M. Cassin, Emergency Sendc:sbhwmr%

Cymthia Holland, Assistant Chief

Andrew Fossa, Training Chief

Michuel Gordon, S Battalion Chief
Christine McGuire-Wolfe, Firefighter/Paramedic, Special Projects
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Appendix R: Post-Intervention Survey

Firefighter Sharps Safety Project

This Sumnay t5 Bho st pOur e ude s, prasctcoes, omnd balaby mgarding sharpy we wii

I onife pb Plase arsweerthe guestion frompoar memory, sithout e ming io
additiore| mow nak. Thess Suneys 30 ano mpmoes, 50 you shoukd ol wite your
s, bl r nuenibar, Stabon or shify on the Sure s, ToUT P CIpATDN B

oxmp iy s ey Hewswar, wour help 8 needsd 1o unde piacd Fosand wivythe
crmwl @ PCPH e sharpe the vay thay da &fsrlinsteng iPs surey, plirss piea iR
B i P e o il tieth B e bl SSuneRr®, a0 mOURE B O O PR AT Sure R
SEecild D reiurned by Gorober 3, 2013,

HCAr PRI e Pl oy westad I BRGT

21 yaar 1% yaar 8- 30 peEn 13-1% ey L8 20 vl * 20 yaain
o Ay wan e m pou weebed for iCET

1 year 1% yemr &30 puanm 13141% yean 150 vean > XNy
Maedertick infures pocs n real ek wisle omthe joban PCRRL
Srromgly Deagres | Somewharl Osagres | | hve no opison Somawhai Lgms Srrongly Lpnes

i b e stk by @ e b oo o her P rp de sce wiile ol 1w uld woerny abo ut oo @cting @ blood tome d e
wuches HA/ o M ERC.

Strormly DEaghew | Somewha] OBag e | e e g fcn S rmawhal A Reorgly L
Them am vieps that | oun @b 1o med ws oy kool meed lestic injory while cothe job,
Strorgly Daagres | Somewbat Dsagres | | have noopinkon Sormevehat &g Srongly Lpme

o e B0 T

| ime e b -l ww e wchvas: e il medicntions: ey ringes withioot meed e and ol adapies, if they am

srromgly DEagies | Sommewhar Oy res | e s Of it Sormahal g Reorgly LEme
| pmde riy mee ok o Fceowd = ried ke (Those we hof s e By dee o |

Strorgly Deagres | Somewhast Ooagres | | have noopinion Sarmmwhat Agmes Rrongly &g
i g unied i biew B P Tha | il wEE moeie o

dtromgly Deagres | Somewha DBagres | | e o op inkon Sormahat g Sxroegly Apmes
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Froam iy ohia NMatons, i appea s 1Mat my oo ner e s fedp uEed nesdes ss now yan theydel 5o et ag,

Strongly Dbagres

Somewhat Dhagres

i s N0 Spinion

fomawhat b8 e

Arangly Agms

Cormp ed 1o R Mo he Bo, 18m ks Bl o

2 B dmpod bleod hora blood sugar med ing froman Ly S L
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Froamy my o saticns, i appea s et my co-workem am s Blaby o geia dropof blood fora bood 5 ugar rading
fmman I. L styhe T nowrwhencompared 508 i montis ago.

Sromgl Dhagres | Somewhat Deagres | | have no opinica Somawhat 48 e Srongly LEme
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Somewhat A8 e
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strongly Doagres
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1 P N0 S

Some what Ag me

Zrongly Agme

Since imple merfartoin of the |i-"r'|'- refams safety progect, | ammore sname about sforps salets.

Strongly D6agnes

Somewhat DEag e

1 e P0G

Somewhat g me

frorgte Apme

satety.

5inoe imple memartion of the: finefyghbe rsba rps safety project, mypcorwode m see Mo be mome @ aboad shamps

Strongly OEagnes

Somewhat DEagres

1 hve no opinion

Somewhat &g mee

Sronghy A

ERfer manner.

Sinoe implerme matn of th Fim e i ri e e safe Ty progect, Ohiws B i ng nisd s 8 other § arps devios ing

Strangly DBagnee

1 have no opinion

Somewhat &g mee

Sronghy Sgmes

sharpe de ot

Thie possem aboan sharps sl wh e o et

i T e i Ecelt 1 ey Dol P i 8 w0 et imeinindd s e ot P

Stramly Ooagres

Somewhal Doagres

1 e o apinicn
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Arongly Apee
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