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ABSTRACT

Background: Occupational acquisition of bloodborne infections has been reported

following exposure to blood or body fluids. Consistent adherence to

standard/universal precautions will reduce the risk of infection. However, compliance

with these precautions is variable.

Aims:

e To identify factors associated with adverse exposure to blood and body fluids
among those performing exposure prone procedures in the operating theatre.

o To determine factors influencing reporting of such exposures.

Study design: A mixed methods study incorporating an exploratory, cross-sectional

survey and a series of qualitative interviews.

Setting: Six NHS trusts across Wales.

Participants: The senior Infection Control Nurse, surgeons and scrub nurses in

participating trusts.

Methods: A postal questionnaire survey of all surgeons and scrub nurses was

undertaken, response rate 51.47% (n=315). A purposive sample of 16 respondents

participated in a series of semi-structured interviews. The senior Infection Control

Nurse of each trust was interviewed by telephone (n=6). Bivariate analysis was

employed to explore the relationships between key variables. Logistic regression

modelling was used to predict the likelihood of sharps injuries.

Findings: The influence of profession dominated the findings in relation to each

variable considered. Bivariate analysis demonstrated that surgeons sustain more

inoculation injuries, are less likely to adopt appropriate precautions and report fewer

injuries than scrub nurses. Surgeons and nurses viewed the risks associated with their

roles differently. Logistic regression models indicated that profession and the belief

that injuries are an occupational hazard are significant predictors in relation to

sustaining sharps injuries.

Conclusion/ implications: The influence of profession on sustaining and reporting

exposures to blood and body fluids must be addressed to improve safety and reduce

the risk of infection. This change requires altering surgeons’ perception of risk to

encourage compliance with available policies and procedures.

Key words: Standard precautions; universal precautions; inoculation injury;
compliance; reporting.
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CHAPTER ONE
STATEMENT OF THE PROBLEM
This chapter defines the problem which is being researched. The main sections are:
1.1 Scope of the study
1.2 Research question, aims and objectives
1.3 Origins of the thesis
1.3.1 Background
1.3.2 Epidemiology of blood-bome infection in healthcare workers
1.3.3 Review of international reports
1.3.4 The risks to professionals and patients
1.3.5 The importance of reporting inoculation injuries
1.3.6 Rates of reporting
1.3.7 The context of the operating theatre
1.3.8 Preparatory work
1.4  Research design
1.4.1 Research approach
1.4.2 Data collection
1.4.3 Data analysis
1.4.4 Sample
1.4.5 Ethical considerations
1.5 Structure of the thesis

1.6  Conclusions to chapter one

1.1 SCOPE OF THE STUDY

This research focused on the adoption of standard/universal precautions and the
frequency and reporting of inoculation injuries among surgeons and scrub nurses
engaging in exposure prone procedures in operating theatres in Wales. The participants
were surgeons (registrars, senior registrars, consultants) and scrub nurses (staff nurses
and sisters/charge nurses) working in the operating departments of six National Health
Service (NHS) trusts in Wales.



The study aimed to identify the frequency of inoculation injuries among healthcare
professionals (HCPs) who undertake exposure prone procedures in the operating
departments of acute hospitals in Wales and to identify whether standard/universal
precautions were adopted during the procedures in which these injuries occurred.
Circumstances surrounding inoculation injuries were explored and the frequency of

reporting such injuries was identified, together with reasons for under-reporting injuries.

This knowledge will allow appropriate educational initiatives to be directed towards the
relevant HCPs, with the intention of reducing accidental exposure to blood and body fluid

and reducing the risk of infection where such exposures have occurred (see chapter 6).

The Senior Infection Control Nurse from each Trust was also questioned about the action
taken following reported inoculation injuries and local strategies to influence compliance

with standard/universal precautions and prevention and reporting of inoculation injuries.

Data were collected between January 2006 and September 2008 by a number of research

methods:

1. a postal questionnaire was sent to all relevant surgeons and scrub nurses in the
participating trusts (appendix 1);

2. face to face semi-structured interviews were completed with a selection of surgeons
and theatre nurses (appendix 2);

3. telephone interviews were conducted with Infection Control Nurses (appendix 3).

The data from all three sources were analysed to identify the level of agreement between
all three sample groups on several themes including frequency of reporting inoculation

injuries and attendance at training/educational sessions.



1.2 THE RESEARCH QUESTION, AIMS AND OBJECTIVES

Research question

“What factors are associated with the occurrence, frequency and reporting of
percutaneous and mucocutaneous exposure to blood and body fluids in the operating

theatre?”

Aims of the study
This study aims to investigate, within selected NHS trusts in Wales:

e The factors associated with percutaneous and mucocutaneous exposure to blood and
body fluids (inoculation injuries) among health care professionals performing
exposure prone procedures in the operating theatre.

e The factors associated with and influencing reporting of such exposures.

Objectives of the study

e To assess the number of and circumstances surrounding inoculation injuries in the
one and five years prior to the study among health care professionals undertaking
exposure prone procedures in operating departments in Welsh hospitals (Questions 1-
4 and 6-12, appendix 1).

e To explore the relationship, if any, between compliance with standard/universal
precautions and inoculation injuries (Question 5, appendix 1).

e To assess the proportion of these injuries that are reported (Question 14, appendix 1).

e To explore the reasons for under-reporting of inoculation injuries (Questions 9, 13-
15, appendix 1 and interview, appendix 2).

e To explore healthcare professionals’ views of their personal risks and adoption of
guidelines/protocols on standard/universal precautions and inoculation injury

reporting (interview, appendix 2).

1.3 THE ORIGINS OF THE STUDY

1.3.1 Background
Occupational acquisition of bloodborne infections by HCPs can occur either as a result of

percutaneous exposure to blood or body fluids via injuries from sharp objects, or



mucocutaneous exposure, including splashes of blood to mucous membranes and broken

skin (UK Health Departments, 1998).

In order to reduce the risks to both patients and HCPs, healthcare providers should supply
HCPs with detailed guidance on how to reduce exposure to blood and body fluids, and
procedures for reporting and treatment following inoculation injury (UK Health
Departments, 1998). Universal and standard precautions (Centres for Disease Control
and Prevention (CDC), 1987; Garner et al, 1996) have been devised to protect healthcare
workers from infection. Although there are differences between universal and standard
precautions, the terms are frequently used interchangeably and both are described in the
literature (see section 2.3.2). Therefore, for the purpose of this thesis, both terms will be
considered in relation to how they relate to protection against exposure to blood and body

fluids.

Strict adherence to standard/universal precautions in all situations where exposure to
blood and body fluids are anticipated has been demonstrated to reduce the risk of adverse
exposures to blood and body fluids (section 2.3). However, evidence suggests that
standard/universal precautions are not consistently adopted (section 2.4). HCPs routinely
assess the risk of infection following exposure to blood and body fluids based on their
judgements of whether the patient is likely to have a bloodbome viral infection.
Precautions are then taken for “high risk” patients rather than all patients (Leliopoulou et
al, 1991; Ronk and Girard, 1994; Lymer et al, 1997; Cutter and Jordan, 2003, 2004).
Consequently, avoidable accidents occur, inoculation injuries are neither documented nor

treated appropriately and both HCPs and patients are exposed to unnecessary risks.

Furthermore, evidence suggests that only a proportion of injuries is reported, section
1.3.6 (Mangione et al, 1991; Burke and Madan, 1997; Cutter and Jordan, 2003, 2004) and
therefore treated appropriately. Reasons for under-reporting are many and varied (section
2.7). Consequently, it is important to identify the reasons why HCPs in this sample are

reluctant to report such exposures, so that the appropriate action can be taken locally to



improve the frequency of reporting and therefore, to reduce occupationally acquired

infection.

Although previous studies have identified reasons for lack of compliance with
standard/universal precautions and failure to report inoculation injuries, many have
concentrated on single professions, for example nurses or doctors (Ramsey et al, 1996;
Nelsing et al, 1997). None have explored the relationship between compliance with
standard/universal precautions and sustaining and reporting inoculation injuries. Very
few have attempted to compare attitudes and behaviours of a multidisciplinary sample.

None, except Cutter and Jordan (2003 and 2004) have been conducted in Wales.

1.3.2 Epidemiology of blood-borne viral infection in healthcare workers
According to the Health Protection Agency (HPA) there were approximately 77,400

people living with Human Immunodeficiency Virus (HIV) in the UK in 2007 and
191,000 people chronically infected with HCV in England and Wales in 2003. Twenty
eight per cent of HIV positive individuals are unaware of their diagnosis (HPA 2008a,
HPA 2008b). Similarly 75% of hepatitis C (HCV) positive individuals in Wales are
thought to be unaware of their diagnosis (Welsh Assembly Government (WAG), 2009).
An estimated 55% of persons acquiring HIV in 2007 (n=4620) did so through
heterosexual intercourse (HPA, 2008a) and would not therefore fit into a ‘traditional’
high risk group of homosexual males or intravenous drug users. Only approximately
5.2% of new HIV diagnoses in the UK during 2007 were thought to be the result of
injecting drug use (HPA, 2008c) again not matching the commonly held stereotypes. A
significant proportion of new HCV cases (90%) are the result of intravenous drug use
(HPA 2008b). However, during the 1980’s and 1990’s transmission of HCV via
transfusion of contaminated blood and blood products affected between 5 and 80% of
recipients (Healey et al, 1996; Widell et al, 1997; Dike et al, 1998) providing a potential

source of infection in individuals who may otherwise not have traditional risk factors.

The risk of contracting HIV following percutaneous exposure to infected blood is thought
to be in the order of 0.3% (CDC, 1996; UK Health Departments, 1998). For HCV the risk



is approximately 3% and for Hepatitis B virus (HBV), 30% (UK Health Departments,
1998). Mucocutaneous exposure poses a lesser risk, more in the order of 0.03% for HIV
(Public Health Laboratory Service (PHLS), 1999). However, as this type of exposure is
thought to be more common than percutaneous exposure, the cumulative effect could

result in a higher risk (UK Health Departments, 1998).

Frequency of occupational exposure to infected blood in England, Wales and Northemn
Ireland is monitored by the HPA and Communicable Disease Surveillance Centre
(CDSC). Between July 1997 and June 2002, 1550 exposures to infected blood were
reported by 250 occupational health departments and genito-urinary medicine clinics
across the UK. Almost 82% of these were to a single virus only, the remainder to more
than one virus simultaneously. Seven hundred and fifteen HCPs had been exposed to
HCV, with one confirmed case of HCV transmission, 411 exposures to HIV and 141 to
HBV. Also, 56 were exposed to HIV and HCV, 29 to HBV and HIV, 49 to HCV and
HBYV and 12 to all three viruses. Nursing-related professions (42%) and doctors (35%)
were the two professional groups most commonly affected (CDSC, 2003).

Follow up information was received from 737 HCPs six months after each incident, Of
these, 1 HCP was found to be HIV positive, and 3 found to be HCV positive. There were
no reports of occupational acquisition of HBV (CDSC, 2003).

Data concerning rates of inoculation injuries are incomplete as it appears that no country
monitors every hospital and records every reported inoculation injury. Rates of injury are
therefore impossible to calculate accurately. Voluntary reporting does provide some
indication of the extent of the problem, but reporting methods vary throughout the world.
It is also relevant that where voluntary reporting exists, it is possible that those hospitals
that give priority to monitoring inoculation injuries and reporting may be more likely to
participate in surveillance schemes such as those discussed in this section. Nevertheless, a
review has been completed of available international reports to illustrate sample rates and

frequencies.



1.3.3 Review of international reports

United States of America

In the USA, the National Surveillance System for Hospital Health Workers (NaSH)
collates exposures reported to the Centers for Disease Control and Prevention (CDC).
They reported a total of 5220 exposures between June 1995 and July 1999 from 23
participating hospitals. Of these, 83% were percutaneous injuries, 13% were mucous
membrane exposures, 1% bites and 3% skin exposures (CDC, 2001). In total, the CDC
estimates that approximately 385,000 percutaneous injuries are sustained by American
healthcare workers each year (CDC, 2005) significantly less than suggested by Bell et a/
(1997) who estimate that the total number of needlestick and other sharps injuries could
total between 800 000 and 1 million per annum in the US alone.

According to the Exposure Prevention Information Network (EPINet), 1155 needlestick
and sharp object injuries were reported by a small number (n=44) of US hospitals in
2003, a rate of 23.87 percutaneous injuries per 100 occupied beds (EPINet, 2004a). Over
the same period, 354 skin and mucous membrane exposures to blood and body fluids

were reported, i.e. 6.3 per 100 beds (EPINet, 2004b).

Canada

In Canada, since 2000, information on HCPs occupational exposure to blood and body
fluids has been collected by the Canadian Needlestick Surveillance Network (CNSSN).
Participation in this scheme is voluntary. Once again the number of participating
hospitals is low. Between April 1% and March 31* 2001, eight teaching hospitals and four
non teaching hospitals providing a combination of adult, paediatric, long term and
community care returned data to the CNSSN for all reported exposures. A total of 1436
occupational exposures were reported, 84% of which were percutaneous and 16%
mucocutaneous. Of the percutaneous exposures, 78% were needlestick injuries, and of
the mucocutaneous exposures, 88% were blood splashes. Overall injury rates were
calculated as 4.24 per 100 full time equivalents (FTEs), 16.83 per 100 beds, 0.06 per 100
patient days or 0.54 per patient admissions. Rates were found to be higher in teaching



hospitals than non teaching hospitals (4.41 versus 3.45 per 100 FTEs and 21.76 versus
7.03 per 100 beds (CNSSN, 2001).

Australia

In Australia, reporting of occupational exposure to bloodborne pathogens is coordinated
by the National Centre in HIV Epidemiology and Clinical Research (NCHECR) in
collaboration with state and territory health agencies. In 1997, data were collected from
48 health care facilities comprising teaching hospitals, private hospitals, district or
community hospitals and rural hospitals. For the first 6 months of 1997, 1220
percutaneous and mucocutaneous exposures were reported, the largest number of which

were reported by teaching hospitals (Perry, 1998).

Italy

The Italian Study Group on Occupational Risks of HIV Infection was established in Italy
in 1986 to evaluate the risk of occupational HIV transmission (Ippolito et al, 1994).
Between 1990 and 1992, 12 acute hospitals, 5 of which were teaching hospitals,
participated in a study to determine the number of needlestick injuries by type of hollow
bore needle per 100 000 devices used per year. During this period, 2565 injuries were
reported of which 2524 were included in data analysis. Nurses accounted for 69.8% of
reported injuries, housekeepers for 13% and physicians for 10% (Ippolito et al, 1994).

The Italian Study on Occupational Risk of HIV Infection (Studio Italiano Rischio
Occupazionale da HIV, SIROH) investigated all percutaneous and mucocutaneous
injuries reported between 1994 and 1999 in participating Italian hospitals (Petrisillo ez al,
2001). A total of 21,118 percutaneous exposures to blood or body fluids were reported,
and 6400 mucocutaneous exposures. The highest percutaneous injury rate was among

general surgery nurses (15.1 per 100 full time equivalents).



France

In France, a multi-site study of 375 medical facilities accounting for 15% of medical
centres and 29% of hospital beds reported 13, 041 blood and body fluid exposures during
2004. Most (63.5%) of these exposures occurred in hospitals and clinics, while 32.7%
occurred in university hospitals, 2.2% in psychiatric centres and 0.8% in local hospitals
(Venier et al, 2007).

United Kingdom

There is little data available on percutaneous or mucocutaneous exposures to blood or
body fluids collected during multi-site surveillance in the UK (Royal College of Nursing
(RCN), 2001) although a survey of RCN members in 2005 revealed that 35% (985/2813)
of nurses who responded had sustained a needlestick injury at some time during their
career and 7% (197/2813) during the previous year (RCN, 2006). According to the
National Audit Office (2003), needlestick and sharps injuries were responsible for 17%

of all accidents in NHS staff, second only to moving and handling injuries.

The HPA compiles a bi-annual report that publishes data on significant exposures i.e.
those where there has been exposure to a source known to be HIV, HBV or HCV
positive. The most recent report (HPA, 2008d) is based on data from 2000 — 2007. Data
were collected from 194 reporting sites across England, Wales and Northern Ireland and
during this period, 2296 reports were received. Of these, 1113 (48%) were to HCV, 505
(22%) to HIV and 166 (approximately 7%) to HBV and 158 (approximately 7%) being
exposed to two or three viruses during the same exposure. According to the UK
Collaborative group for HIV and STI Surveillance (2007), there has been an increase in
the number of cases of HIV across the UK that increases the risk of exposure to the virus

by personnel working outside London.

The HPA have established that since 1997, percutaneous injuries have been responsible
for 76% (2296/3035) of exposures. Between 1997 and 2007, most exposures involved
nurses (48%, 1447/3035). However, the latest report indicates that the majority of
significant exposures in 2007 were reported by the medical and dental professions (46%



compared to 44% of nurses). Percutaneous exposures among medical staff rose by 21%
from 129 reports in 2004 to 156 in 2007 while the number of percutaneous reports
reported among nurses in 2007 was 124 compared to 125 in 2004. Mucocutaneous
exposures among medical staff rose from 29 in 2004 to 44 in 2007 and among nurses
there were 51 reported mucocutaneous exposures in 2004 compared to 65 in 2007.
Among the medical profession the report indicates that the majority of injures were
reported by senior house officers (271/790) while senior registrars and consultants
reported 231/790 (29%) and 166/790 (21%) respectively. The HPA is unclear as to
whether this represents a higher incidence of injuries among the lower grades or simply a
higher rate of reporting. Doctors experienced a higher rate of injures in theatres (80%,
37/46). Between 2000 and 2007, the HPA report that 20% (76/377) of incidents occurred
after the procedure. Theatre incidents accounted for 17% of all exposures in 2007
(62/360) and were felt to be related to more complex and emergency procedures. The
HPA stated that safety devices might have prevented some of these injuries (HPA,
2008d).

1.3.4 The risks to professionals and patients

Between 1997 and 2007, there were 14 cases of HCV seroconversions in health care
workers reported to the HPA with 23 cases of probable occupational transmission (HPA,
2008d). A summary of published reports indicates that up to June 2002, there have been
106 cases of documented HIV sero-conversion among healthcare workers world-wide, (5
in the United Kingdom) following occupational exposure to blood or body fluid, with a
further 238 possible cases, 14 of these in the UK (HPA 2005).

Of the documented HIV cases, nurses and laboratory workers comprised 69% (73/106),
doctors and medical students excluding surgeons — 13% (14/106), surgeons <1% (1/106)
and dental workers - 0. Of the possible cases, nurses and laboratory workers comprised
39% (94/238), doctors and medical students excluding surgeons — 12% (28/238),
surgeons - 7% (17/238) and dental workers - 3% (8/238) (HPA, 2005).

For documented cases, the following causes were recorded:
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* Re-sheathing — blood
* Re-sheathing — pleural fluid
*  During venepuncture
* Blood splash to hands, eyes and mouth while disoccluding arterial catheter
* Blood splash to mucous membranes
* Phlebotomy
» IV cannulation
*  During disposal
* Piercing rubber stopper
* Needle in sharps bin
* Scalpel cut
* Broken glass
* Orthopaedic pin
*  Manipulating lid of sharps box
(HPA, 2005)

In the USA, 57 HCPs have confirmed documented occupation acquired HIV infection
(CDC, 2001). Of these, 86% had been exposed to blood, and most (88%) had sustained
percutaneous injuries (Do et al, 2003). Of the 55 source patients, only 69% were known
to have acquired immunodeficiency syndrome (AIDS) and 11% to have asymptomatic
HIV infection (Do et al, 2003) illustrating the need for precautions whether or not the

infection status of the source patient is known.

According to Gerberding et al (1990), the incidence of HBV infection among HCPs is
significantly higher than for HIV as the risk of exposure would suggest. Unpublished data
from the National Institute for Occupational Safety and Health (NIOSH, 1999) part of the
CDC, estimates that in 1995, 800 HCWs became HBV positive in the United States

alone.
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There is no world-wide register of occupationally acquired HCV infection (May and
Brewer, 2001). However, there were 14 confirmed cases of HCV transmission from
patient to HCW in England and one in Scotland between 1997 and 2007 (HPA, 2008d).

However, the World Health Organisation (WHO), based on the average numbers of
healthcare workers at risk, the average numbers of sharps injuries each year, the
prevalence of infection in patients and the general population, HBV vaccine update rates
and post exposure prophylaxis take up rates suggest that sharps injuries alone may have
resulted in approximately 66000 cases of HBV, 16000 cases of HCV and 200-5000 cases
of HIV annually in healthcare workers across the world (Priiss-Ustin et al, 2003).
Assuming these data are accurate, the number of recorded cases suggests that injuries and

infections are significantly under-reported (Schmid et a/, 2007).

Although the incidence of occupationally acquired infection among HCPs may be low,
for those affected the results are devastating. Anecdotal accounts by those infected during
their work are testament to the heartbreaking consequences of such infections (Kopfer
and McGovern, 1993; Garcés et al, 1996; Ames and Akuna, 1999; Algie et al, 1999;
Worthington et al, 2006). Even the threat of infection causes considerable stress while
waiting for the ‘all clear’ (Doody, 2001; Siebert, 2003)

Appropriate action following inoculation injury including appropriate first aid,
prophylactic treatment and surveillance can significantly reduce the risk of occupational
acquisition of HIV and HBV infection (CDC, 1990; Kennedy and Williams, 2000; US
Public Health Service, 2001; CDC, 2001; Gerberding, 2003; Department of Health
(DOH), 2008).

Zidovudine has been demonstrated to reduce the risk of HIV transmission following
exposure to infected blood (Cardo et a/, 1997). In HIV positive patients, combination
therapy has been more effective than zidovudine alone in reducing viral load. Therefore,
it is reasonable to expect a combination of drugs to provide increased protection
following exposure to HIV infected blood (HPA, 2003). At present in the UK,
antiretroviral agents from three classes of drug are licensed for treatment of HIV. They



are nucleoside analogue reverse transcriptase inhibitors, non-nucleoside reverse
transcriptase inhibitors and protease inhibitors. None are licensed for post-exposure
prophylaxis, and must therefore be prescribed on an ‘off label’ basis (DOH, 2008). Post
exposure prophylaxis (PEP) currently comprises a combination of tenofovir,
emtricitabine, lopinavir and ritonavir (DOH, 2008). However, PEP will not entirely
eliminate the risk (Beltrami et al, 2002). Therefore, if the patient’s virus is resistant to
any of the drugs, the combination should be amended to include a regimen to which the
virus is unlikely to be resistant (CDC, 2001; Gerberding, 2003).

Following exposure to HBV, an un-vaccinated individual may be given hepatitis B
immunoglobulin and/or hepatitis B vaccine (HPA, 2008d). For these drugs to be given at
the appropriate time, inoculation injuries must be reported promptly to the relevant
department. However, one of the most effective methods of protection against HBV is
vaccination using inactivated hepatitis B surface antigen, which provides protection in up

to 90% of recipients (UK Health Departments, 1998).

No post exposure prophylaxis or vaccination is currently available for hepatitis C virus.
However, early detection of the virus offers the opportunity for prompt treatment and

improved outcome (Jaeckel et al, 2001).

The risks of transmission of infection from patient to HCP are greater than from HCP to
patient (UK Health Departments, 1998) however, patients are also potentially at risk.
Transmission of HCV (Esteban et al, 1995; CDSC, 2000; Ross et al, 2002), HBV (Welch
et al, 1989; Harpaz et al, 1996; Heptonstall, 1996; Sundkvist et al, 1998; Spijkerman et
al, 2002; Laurenson et al, 2007) and HIV (Dozozynski, 1997; Blanchard et al, 1998; Lot
et al, 1999; Goujon et al, 2000) from healthcare worker to patient have been recorded in
case reports. Consequently, the DOH (2008) recommends that patients exposed to the
blood of a healthcare worker known or found to be HIV positive should, if considered
appropriate following a thorough risk assessment, be prescribed post exposure
prophylaxis. According to Tokars et al (1992), in 32% of percutaneous injuries to
surgeons, the sharp instrument that caused the injury re-contacted the patient making
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transmission to the patient a real possibility should the surgeon be suffering from a

bloodbome viral infection.

Although traditionally, universal precautions have been used to reduce the risk of
occupational exposure to HIV, HBV and HCV, there are documented cases of other
infections occurring when a lapse in precautions occurred, including malaria due to a
failure to change contaminated gloves and necrotizing fasciitis (invasive group A
streptococcal infection) following a needlestick injury (Hagberg et al, 1997; Piro et al,
2001) and Ebola virus following a needlestick injury (Anonymous, 2004).

1.3.5 Theimportance of reporting inoculation injuries

Reporting of adverse exposures to blood and body fluids is important for the following

reasons:

o To ensure that accurate data exists on the numbers and types of exposures sustained
by healthcare professionals (HCPs).

e Ignoring inoculation injuries will result in failure to ensure that appropriate
prophylaxis is administered to reduce the risk of occupational acquisition of a
bloodborne viral infection. Although there is no prophylaxis available against HCV
infection, the HCV status of the source patient and exposed HCP should be
determined, and the status of the HCP monitored for early detection of infection
should the patient be HCV positive so that early treatment can be given to improve
prognosis (US Public Health Service, 2001; Jaeckel et al, 2001). Prompt treatment
with appropriate post exposure prophylaxis consisting of an appropriate combination
of drugs is thought to significantly reduce the risk of occupational acquisition of HIV
in those exposed to HIV positive blood (Kennedy and Williams, 2000; US Public
Health Service, 2001; DOH 2008). Administration of immunoglobulin and vaccine
has been demonstrated to reduce the risk of HBV infection following exposure (CDC,
1990; US Public Health Service, 2001).

e Failure to report all injuries sustained could lead to inaccurate information on the

overall risk of infection associated with exposure to blood and body fluids, and can
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lead to a lack of awareness of risk taking behaviour in the clinical area (Cutter and
Jordan, 2004).

Learning more about individual exposures and the circumstances surrounding them
can lead to new exposure prevention strategies and equipment (Gershon ef al, 2000a)
and identification of risk behaviour by HCWs.

Accurate data on the equipment implicated in inoculation injuries and the activity
being undertaken when the injuries occur provide vital information on the risks
associated with exposure to blood and body fluids which can be used to support the
case for safer working conditions and safety equipment. Hence, under-reporting will
result in inaccurate data and may decrease managers’ incentives to provide safer
working conditions and equipment (Mangione et al, 1991).

Accurate assessment of the cost of inoculation injuries to the NHS. Percutaneous
injury represents one of the most common injuries to healthcare personnel
(Doebbeling, 2003). No estimate of the cost of inoculation injury is available for
Wales or the UK as a whole. However, information from Scotland gives an indication
of the financial burden such injuries place on the NHS. The Short Life Working
Group on needlestick injuries in the NHS in Scotland estimated that sharps injuries
cost the NHS in Scotland £260 000 annually (NHS Scotland, 2001). For those who
have experienced such an injury, perhaps resulting in a subsequent infection, legal
action may be an option they wish to pursue. Accurate documentation of the
circumstances surrounding the accident and subsequent action is essential for medico-
legal purposes. Compensation, financed by the State, may be payable to HCPs who
sustain certain occupationally acquired illnesses, one of which is viral hepatitis
(Harrington, 2000). Compensation payments are often considerable. For example, in
2002, a senior operating department assistant was injured while assisting an
anaesthetist, suffered shock and trauma as a consequence and received £58000 and in
1998, £465,000 was paid to a junior doctor following a needlestick injury from a
clean needle. The accident resulted in a needlestick phobia which ended her career
(National Audit Office, 2004). Failure to report may affect any benefits or

compensation payable.
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e Accurate assessment of the risk to patients from infected HCPs. When an injury
could potentially involve the patient being exposed to the blood of the HCP, the
patient must be regarded as the injured party and be offered the same prophylaxis and
counselling as the HCP (Heptonstall et a/, 1999, DOH, 2008). Failure to report all

exposures could result in the patient not receiving appropriate support and treatment.

1.3.6 Rates of reporting
Despite compelling reasons to support reporting of all adverse exposures to blood and

body fluids, under-reporting is common. Studies suggest that 3%-65% of injuries are
reported (Ramsey and Glenn, 1996; Burke and Madan, 1997; Lymer et al, 1997,
Hettiaratchy et al, 1998; Patterson et al, 1998; Haiduven et al, 1999; Benitez et al, 1999;
Shiao et al, 1999; Alvarado-Ramy et al, 2003; Cutter and Jordan, 2003; Sencan et al,
2004; Raghavendran et al, 2006; Makary et al, 2007; Au et al, 2008).

It is important to identify the factors influencing under-reporting so that appropriate

measures can be taken to improve the number of inoculation injuries reported.

1.3.7 The context of the operating theatre

Percutaneous and mucocutaneous exposure to blood is a significant risk in the operating
department because of the frequency of exposure prone procedures, defined by the UK
Health Departments (1998, p. 23) as those in which:

"the worker's gloved hands may be in contact with sharp instruments,
needle tips or sharp tissues (e.g. spicules of bone or teeth) inside a
patient's open body cavity, wound or confined anatomical space where
the hands or fingertips may not be completely visible at all times."

Surgeons are particularly at risk because of the frequent handling of sharps and exposure
to comparatively large volumes of blood (Quebbeman et al, 1990; Tokars et al, 1992;
Lynch and White, 1993). Doctors have also been found to be reluctant to follow
standard/universal precautions (Stein et al, 2003; Trim et al, 2003; Cutter and Jordan,
2004; Au et al, 2008), section 2.5.5, which may also contribute to the risk.
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The majority (51-77%) of reported injuries to surgeons and scrub personnel are
associated with suture needles (Tokars et al, 1992; Jagger et al, 1998; Hunt and Murphy,
2004; Perry and Jagger, 2005; CDC, 2006; Smith er al, 2006a; Venier et al, 2007).
Although suture needles do not have a hollow bore which would allow injection of a
significant volume of blood into the wound, injuries during surgery often occur when the
hands are concealed within a body cavity and may be undetected for long enough to

allow blood to enter the wound thereby exposing the HCP to potential infection.

Injuries during surgery may also arise from scalpels (CDC, 2006). Such injuries are
sometimes severe and may also occur when the hands are inside a body cavity. Jagger et
al (1998) found that scalpel blades caused moderate or severe injury in 64.5% of cases
compared to 47.2% of injures caused by suture needles. Consequently, risk of infection

may be high.

Mucocutaneous exposure is most likely during exposures that generate an aerosol or
splash of blood and body fluids, such as during surgery (Quebbeman et al, 1990). The
most common area of contamination is the mucosa of the eyes (Ippolito et al, 1993;
Jagger et al, 1998; Gershon et al, 2000a; CNSSN, 2001; Puro et al, 2001).

Despite being more likely to sustain an inoculation injury than any other group of HCP
working in the operating department, surgeons are the least likely to report them (Cutter
and Jordan, 2003, 2004). Manian (1996) and Williams ef a/ (1994) suggest that this might
be because surgeons do not perceive these incidents as significant, perhaps because
familiarity breeds contempt. This could put patients at risk. “When a surgeon suffers a
needlestick injury, not only is he exposed to the risk of disease but so are his future
patients” (Hettiaratchy, 1998, page 440).

1.3.8 Preparatory work

In 2001, as part of a Master in Science (Nursing) degree (Cutter, 2002), the researcher

conducted a survey among scrub nurses, surgeons and midwives in two large acute
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hospitals of an acute NHS Trust in Wales. Factors affecting the uptake of

standard/universal precautions and reporting of inoculation injuries were investigated.

A response rate of 72.5% (200/276) was achieved. The results revealed that uptake of
standard/universal precautions was poor, with only 1.5% (3/200) of respondents adopting
precautions for all patients irrespective of whether their bloodborne viral status was
known. Most, (80/200, 40%) admitted doing so only when the patient was suspected as
having a bloodborne viral infection. Furthermore, 8/200 (4%) of respondents would only
take all the relevant precautions if their patients were known to have a blood-borne

infection (Cutter and Jordan, 2003 and 2004).

On average, only half the recommended theatre-specific precautions were always adopted
(mean 3.725 of seven, standard deviation = 1.385). Most respondents (63.3%) admitted
making judgments related to nationality, lifestyle or sexual orientation when making
decisions regarding protective clothing (Cutter and Jordan, 2004).

Many respondents (74%, 145/196) reported sustaining an inoculation injury in the 10
years before the study. However, under-reporting of injuries was common: 32.4%
(47/145) of respondents admitted failing to report injuries. Reporting was influenced by
profession, with surgeons least likely to report injuries with 52.7% (39/74) of the
surgeons who had experienced inoculation injuries reported them, compared to 38/42
(90.5%) of scrub nurses (x’=15.479,P<0.001, 95% CI=0.038-0.362) and 91.3% (21/23)
of midwives (x2=9.506, P=0002, 95% CI=0.023-0.485) (Cutter and Jordan, 2004).

Extensive awareness and educational sessions followed the completion of the study to

feed back the results to the trust managers and participants in the study. Consequently,

the following changes were made:

e Trials of safety devices, such as retractable needles were conducted in 2002, in an
effort to reduce the number of inoculation injuries sustained.

e All HCPs have been further encouraged to report inoculation injuries.



e Linen drapes and gowns have been replaced with water-repellent drapes and gowns
that do not allow passage of blood and body fluids.

e All the infection control policies produced by the Infection Control Team,
incorporating standard/universal precautions were reviewed. The policies were
distributed to all clinical areas on hard copy and electronically via the Trust’s
Intranet. Terminals are available in all operating theatres, ward areas and staff offices.

e Additional education sessions have been carried out for clinical medical students,

surgeons, nurses and midwives.

The findings of this study and the scarcity of other studies investigating the extent of, and
reasons for, non-compliance with both local and national guidelines suggest that further
work is needed to identify the factors affecting guideline adherence. Without
identification of the reasons for non-adherence, strategies aimed at improving compliance
and reducing injury and potential infection cannot be developed. This study will attempt

to address these deficits.

1.4 RESEARCH DESIGN

1.4.1 Research approach

This study adopted a mixed methods approach. A cross-sectional survey (appendix 1)
was undertaken to explore the incidence of inoculation injuries, the extent of compliance
with standard/universal precautions and reporting of inoculation injuries. Following data
analysis, face to face interviews (appendix 2) were conducted with 16 purposively
selected participants to gain a better understanding of the reasons behind their behaviour.
To corroborate data related to the number of inoculation injuries reported by profession,
the content of educational sessions and the number of educational sessions attended by
each professional group participating in the study, telephone interviews were conducted
with an Infection Control Nurse (ICN) from each participating trust (appendix 3). This is

discussed in detail in section 3.2 and 3.3
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1.4.2 Data collection

No standard validated questionnaire was available to collect the data that was required for
this study. Therefore, the questionnaire for surgeons and scrub nurses was developed
following a review of literature and key studies on standard/universal precautions and
inoculation injuries. Each question on the questionnaire related to the objectives of the
study (section 3.3). A non-validated questionnaire could be considered to be questionable
in terms of reliability and validity (Rudestam and Newton, 2001). Therefore, where
possible, questions used in previous studies were included to increase reliability and
validity. Questions 5, 9, 11 were incorporated into the questionnaire because not only had
they been used in a previous study, but had also been subjected to double blind review on
two occasions (Cutter and Jordan, 2003 and 2004). Question 6 and 7 incorporated the
themes explored during the EPINet study (2003a and 2003b) and consequently, also

contribute to content validity.

The questionnaire was designed to explore the proportion of respondents complying with
standard/universal precautions, sustaining inoculation injuries and reporting such injuries.
The factors affecting compliance and reporting were explored by closed and open

questions.

Following analysis of the questionnaires (see section 1.4.3), a purposive sample of 16
respondents was interviewed. Respondents were selected for interview based on their
responses to the questionnaire, and included those with the highest and lowest number of
injuries and/or extreme opinions relating to any of the questions asked. The interview

schedule can be found in appendix 2.

1.4.3 Data analysis
Variables were set up and data analysed using the Statistical Package for Social Sciences

(SPSS) for Windows, version 13. A description of all variables was obtained and cross-
tabulation and analysis of key variables was undertaken. The primary outcome variable
was ‘sustaining an inoculation injury’. This binary categorical variable was analysed by

x2 tests with calculation of 95% confidence intervals. The results of the bivariate analyses
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were used to construct a logistic regression model, from which the odds ratio of the
contribution of the variables highlighted in the literature was estimated. Where numbers
permitted, e.g. when comparing both professions, sub-grouping allowed further

exploration of the data.

Information from the ICNs was compared with data from the questionnaires. Qualitative
data was subjected to content analysis (Berelson, 1952; Merton et al/, 1956), and used to
explore selected aspects of inoculation injury sustaining and reporting, including
compliance, in more depth, taking a thematic approach (Turner, 1981; Strauss and
Corbin, 1990). Where possible, themes were followed across the data sets. Adopting
Berelson’s (1952) approach to content analysis allowed some level of quantifaction of the
qualitative data that could be used to indicate how many interviewees held similar

opinions before exploring the finer points of the interviews.

A more detailed description of the data analysis methods used can be found in chapter

three.

1.4.4 Sample
This was a multi-site study, encompassing all eligible surgeons and scrub nurses in six

acute NHS trusts across Wales. A multi-site study offers a robust approach to data

collection. Sample size calculation is described in section 3.4.

The personnel departments of the participating hospitals, with the permission of the Chief
Executives supplied lists of all surgeons and theatre nurses. The ICNs at each hospital
then identified which surgeons were of the required grade for inclusion, and which nurses

were scrub nurses practicing at staff nurse or sister/charge nurse level.

Certain specialities of surgeon were excluded from the study. Ophthalmologists were not
included, as they do not carry out exposure prone procedures as defined by the UK
Health Departments (1998). Cardiac and neurosurgeons were also excluded because of

the highly specialised nature of their work. Comparatively few hospitals in Wales
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perform surgery in these categories therefore, in order to increase the generalisability of
the findings the decision was taken not to include them. Furthermore, these surgeons

could have been easily identified from the data.

Five trusts were not approached to participate in the study. The first was the Ambulance
Trust in which no surgery is performed. The second trust was excluded because it had no
acute surgical beds. The third and fourth because they are university trusts and therefore,
their practices may not have been typical of hospitals in the Principality either because of
the potential for higher rates of injury (Venier et al, 2007), compliance with precautions
may be higher (Singh et al, 2006) or because the causes of injury may vary (Gawande et
al, 2003). One of these trusts was also excluded because a similar study was conducted in
2001 and several practice changes have been made as a result, and once again its
practices may not be typical of Welsh hospitals. Finally, a single speciality oncology trust

where no surgery is performed was excluded.

1.4.5 Ethical considerations

An explanatory letter accompanied each questionnaire to provide sufficient information
to allow an informed decision to be made as to whether to participate (see appendix 4).
Although anonymity could not be guaranteed during the data collection phase as
questionnaires were coded to allow for follow up of non-responders, confidentiality was
assured. Anonymity for the participants and individual trusts was guaranteed in the
dissertation and subsequent publications. For those participants who agreed to be
interviewed, not only was a comprehensive information sheet provided (appendix 5), but

a consent form was also signed (appendix 6).
Prior to commencing the study, external review of the ethical aspects of the study was
carried out by the All Wales Research Ethics Committee (appendix 7). Approval was also

granted by the Chief Executive and Research and Development Committee of each Trust.

A comprehensive discussion of the methods employed in the study can be found in

chapter three.
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1.5 STRUCTURE OF THE THESIS
This thesis is constructed conventionally. Following a review of the literature, the
methods of data collection, the findings, discussion and the implications of the work are

presented.

1.6 CONCLUSIONS TO CHAPTER ONE

This chapter describes the epidemiology of bloodborne viral infection in HCPs and steps
that can realistically be taken to reduce the risk of infection with a bloodborne virus in the
event of percutaneous or mucocutaneous exposure to blood and body fluids. A brief
summary of contemporary literature illustrates that guidelines, protocols and policies
aimed at reducing such exposures are not consistently followed. It also illustrates where

gaps in knowledge of this subject exist, and therefore explains the origin of the study.

The study will collect information related to the relationship between frequency of
inoculation injuries, uptake of standard/universal precautions and reporting of inoculation
injuries for operating departments in acute hospitals in Wales. This will identify where
improved safety measures and the development of appropriate educational initiatives can
be directed, with the intention of reducing accidental exposure to blood and body fluid
and reducing the risk of occupationally acquired bloodborne viral infection where such

exposures have occurred (see chapter six).

Chapter two provides a thorough review of the relevant contemporary literature.
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CHAPTER TWO
THE LITERATURE
This chapter surveys the relevant literature related to this dissertation. The main sections
are:
2.1 Introduction and overview
2.2 Search strategy
2.3 Protection against exposure to blood and body fluids
2.4 Compliance with standard/universal precautions
2.5 Factors affecting compliance with standard/niversal precautions
2.6 Percutaneous and mucocutaneous exposures to blood and body fluids -
inoculation injuries
2.7 Factors influencing reporting of mucocutaneous and percutaneous exposure to
blood and body fluids
2.8 Improving guideline/protocol adherence
2.9 Quality of the studies reviewed

2.10 Conclusions to chapter two

2.1 INTRODUCTION AND OVERVIEW
This chapter reviews the relevant literature in the fields of:
e protection against adverse exposures to blood and body fluids and occupational
acquisition of bloodborne viral infection;
e percutaneous and mucocutaneous exposure to blood and body fluids;

e reporting of exposures to blood and body fluids.

Since 1987, it has been recommended that HCPs who come into contact with blood or
other body fluids, protect themselves from infection by employing standard/universal
precautions (CDC, 1987; UK Health Departments, 1998). However, evidence suggests
that these precautions are not consistently adopted (Henry et al, 1994; Williams et al,
1994; Nelsing et al, 1997, Akduman et al, 1999; Kim et al, 1999; Chan et al, 2002,

Cutter and Jordan, 2004). This chapter will discuss the level of non-compliance and
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factors influencing HCPs decisions to adopt precautions. Research studies used in the

compilation of this review have been summarised in appendix 8.

If HCPs sustain percutaneous or mucocutaneous exposure to blood or body fluids,
known as inoculation injury, they are potentially at risk of contracting a bloodborne viral
infection such as HBV, HCV or HIV. It has been demonstrated that prompt first aid and
administration of appropriate post exposure prophylaxis can reduce the risk of
acquisition of HBV and HIV, while early identification of HCV will allow prompt
treatment to be instigated (Centers for Disease Control and Prevention (CDC) 1990;
Kennedy and Williams, 2000; US Public Health Service, 2001). For the appropriate
action to be taken, the exposure must be reported to the relevant department, and yet
studies show that under-reporting is common (Ramsey and Glenn, 1996; Burke and
Madan, 1997; Lymer et al, 1997; Hettiaratchy et al, 1998; Patterson et al, 1998,
Haiduven et al, 1999; Shiao et al, 1999, Benitez et al, 1999; Alvarado-Ramy et al, 2003;
Cutter and Jordan, 2003). Together with common causes of injury, the extent and

reasons for under-reporting will be explored in this chapter.

Reported factors affecting compliance with standard/universal precautions and under-
reporting of inoculation injuries are often similar, e.g. profession, perception of risk and
lack of time. Therefore, consideration was given to discussing them in the same section.
However, sufficient differences e.g. unfamiliarity with reporting procedures and
speciality exist between these two variables to justify considering them under separate

headings.

A brief description of the key studies included in this chapter is presented in appendix 8
and will include the type of study and number of participants. The level of evidence of
each study included in the review is presented in appendix 9. This has been assessed
using the criteria described by the US Preventative Services Task Force (1996) cited by
Grimes and Schulz (2002), table 2.1.
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Table 2.1: Levels of evidence (US Preventative Services Task Force (1996) cited by
Grimes and Schulz 2002 p57)

Quality of evidence
1 Evidence from at least one properly designed randomized controlled trial

11-1 Evidence from well designed controlled trials without randomization

11-2  Evidence from well-designed cohort or case control studies, preferably from
more than one centre of research group

11-3  Evidence from multiple time series with or without the intervention. Important
results in uncontrolled experiments (such as the introduction of penicillin
treatment in the 1940s) could also be considered as this type of evidence.

111 Opinions of respected authorities, based on clinical experience, descriptive
studies, or reports of expert committees

Every effort has been made to include as much statistical information as possible in this
review. Where available in the published papers, number of subjects/respondents, test
value, 95% confidence intervals (CI) and statistical test results applied to the data are
included in appendix 8. Some of the published work did not report this information, and
therefore it could not be included in the review. Where the information was missing, this
will be stated in appendix 8. Although this information is important in determining the
quality of the study and the appropriateness of the data analysis, some research studies
have been included in this review where this information is absent if to exclude the
studies would be to exclude valuable materials that help to provide an insight into the

problem considered in this thesis.

2.2 SEARCH STRATEGY

In compiling this literature review Medline, PubMed, Cumulative Index of Nursing and
Allied Health Literature, National Electronic Library of Infection Control and Web of
Science databases were searched for applicable research material. Suitable material
included research, systematic reviews, standards, masters theses, doctoral theses, journal
articles and reports from agencies such as the Public Health Laboratory, Centres for
Disease Control and Prevention, Department of Health, Welsh Assembly Government
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and Health and Safety Executive. Also reference lists in articles/research material were

explored for relevant related material.

Key terms used in the search were “clinical guidelines”; “guidelines”; “protocols”;

., &

policies and/or procedures”; “compliance with clinical guidelines”; “compliance with
guidelines”; “compliance with protocols”; “compliance with policies”; “compliance with
procedures”; “doctors and compliance”; “nurses and compliance”; “universal
precautions” “compliance with universal precautions”; "standard precautions";
compliance with standard precautions"; “occupational exposure”; “occupational exposure
to blood and body fluid”; “percutaneous and mucocutaneous exposure”; "inoculation
injury"; "needlestick injury"; "sharps injury"; “occupational infection”; “infection AND

2, &

healthcare workers”; “reporting injuries”; “reporting exposures to blood and body fluid”,
"reporting AND needlestick injuries"; “reporting AND occupational exposure”; “safety
devices”, “blunt-tipped needles”; “gloves”; “glove use”; “double gloving”; “glove*

AND operating department”; “protective clothing”; personal protective equipment.

Every effort has been made to include a comprehensive range of studies on the subjects
under consideration in this study, by a wide range of authors. Several authors emerge as
being particularly prominent in the field, either publishing alone or with others. They
include Gerberding, Gershon, Jagger, Ippolito, Puro, Cardo and Petrisillo and therefore,

the work of these key authors were searched.

Hand searches of the indices of infection control journals were conducted, and local and
national policy documents consulted. Public Health Laboratory Service, National Public
Health Service; Health Protection Agency, and Government web sites were also

conducted.
Inclusion and exclusion criteria

Searches were limited to the English language, human studies, and research published

since 1987 to allow for evaluation of standard/universal precautions following their
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introduction. Material published up to December 2008 was considered. International

studies were only included where the results could be applied to healthcare in the UK.

Studies were included in the review if they evaluated the use of standard or universal
precautions in the operating theatre; evaluated the efficacy of standard or universal
precautions in reducing the risk of inoculation injury; evaluated compliance with and
factors affecting compliance with standard or universal precautions in the operating
theatre; reviewed compliance with reporting inoculation injuries and factors affecting
compliance with reporting injuries in the operating theatre; evaluated interventions aimed
at improving compliance with standard and universal precautions and reporting adverse
exposure to blood and body fluids in the operating theatre; evaluated compliance with
standard or universal precautions or reporting inoculation injuries in other clinical areas

where the findings could be applied to the operating theatre.

The literature in this review includes:
e research papers (230)
e opinion papers/editorials (4)
e UK and WAG strategies/Policies/Acts of Parliament (3)
¢ national guidelines (9)
e international guidelines (12)
s surveillance reports (9)

e reviews (2)

Studies excluded from the review include those not written in English; papers that
evaluated compliance with local hospital policies; studies that did not include nurses

and/or doctors.
Analysis

Abstracts of all the citations resulting from the literature search were scrutinized and

articles rejected if they did not meet the inclusion and exclusion criteria. The quality and
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methods of the studies included in the review were determined by using the Critical
Appraisal Skills Programme (CASP, Public Health Resource Unit (phru), 2006).

2.3 PROTECTION AGAINST EXPOSURE TO BLOOD AND BODY FLUIDS
2.3.1 Universal and standard precautions
2.3.2 Reducing mucocutaneous exposure by using srandard/universal precautions
2.3.3 Reducing percutaneous exposure by using standard/universal precautions
2.3.4 Preventing injury during transfer of instruments
2.3.5 Safety devices
2.3.6 Summary

2.3.1 Universal and standard precautions
The CDC first recommended ‘“universal precautions” in 1987 in response to the

increasing number of patients with HIV infection. They were designed to minimize the
risk of occupational acquisition of HIV infection, particularly during needlestick injury
and skin contamination from patients’ blood. These precautions were updated in 1988
(CDC) to include protection against infection from HIV, HBV and other blood-borne
pathogens during exposure to body fluids visibly contaminated with blood, semen, and
vaginal, cerebrospinal, peritoneal, pericardial, pleural and synovial fluids. Universal
precautions require each HCP to treat all blood and body fluids as infectious, irrespective
of whether the diagnosis of the source patient is known. In order to reduce the risk of
infection, HCPs are required to use appropriate barrier protection or personal protective
equipment including gloves, waterproof gown/apron, eye protection and mask whenever

they anticipate contact with blood or other body fluids.
Body substance isolation (Lynch et al 1987) focuses on the isolation of moist body
substances including sputum, urine, saliva, faeces and wound drainage from all patients

regardless of their diagnosis primarily through the use of gloves.

Standard precautions also aim to reduce the risk of transmission of infection irrespective

of whether the diagnosis of the source patient is known and broadly combine the concepts
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of universal precautions and body substance isolation to provide a more comprehensive
guideline. Standard precautions are included in the guideline ‘Standard Precautions and
Transmission-Based Precautions’ by Garner et al (1996) on behalf of the CDC and the
Hospital Infection Control Practices Advisory Committee (HICPAC). These precautions
have recently been updated by Siegel er al (2007). The underlying principle of both
universal and standard precautions is the same, since many patients with blood-borne
viral infection are not diagnosed, by assuming all body fluids or materials contaminated
with body fluids are potentially infectious, and taking appropriate precautions at all times,
the risk of transmission of blood-bomme viruses will be reduced. Standard/universal
precautions apply to all procedures when blood or body fluids may be encountered, not

simply exposure prone procedures.

In addition, further protective measures have been subsequently recommended including
frequent handwashing, regular glove changes, avoiding use of sharps wherever possible,
responsible use of sharps when avoidance is not practical and prompt decontamination of
spillages (UK Health Departments, 1998; Gamer et al, 1996; Siegel et al 2007). Other
measures recommended by the UK Health Departments (1998) to reduce exposure to
blood and body fluids during exposure procedures include having no more than one
person working in an open wound or body cavity, announcing the passage of sharps,
tying sutures with instruments rather than fingers, using instruments for retraction rather
than hands and wearing waterproof gowns, impermeable footwear, protective headgear
and masks. Both the CDC (1988) and UK Health Departments (1998) guidelines also

recommend vaccination against HBV.

Although originally a North American concept, the use of standard/universal precautions
has been recommended in the UK (UK Health Departments, 1998; Health Protection
Scotland, 2008). The epic and epic2 guidelines (Pratt et al, 2001; Pratt ez al, 2007) also
endorse the use of these preventative measures. Some agencies have proposed alternative
names such as ‘Standard Principles for preventing healthcare associated infection’ (Pratt
et al, 2007) and ‘Standard Infection Control Precautions’ (Welsh Assembly Government,
2007; Health Protection Scotland, 2008). However, the principles remain the same.
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According to the Health Protection Agency, 20% of the accidents reported in UK
operating theatres between 2000 and 2007 were preventable with proper use of universal

precautions and safe disposal of clinical waste (HPA, 2008).

2.3.2 Reducing mucocutaneous exposure by personal protective equipment
Splashes of blood to the face frequently occur during surgery. Studies measuring

contamination of face shields after surgery have demonstrated that 44-86% were visibly
contaminated with blood post-operatively (Bell and Clement 1991; Marasco and Woods,
1998; Collins et al, 2000; Singh et al, 2006; Endo et al, 2007; Holtzman et al, 2008),
while Singh et al (2006) found that 83% were also contaminated by fatty deposits, raising
concerns that bone fragments could also reach the eyes. Visual inspection was the method
used to identify contamination in the majority of these studies (Collins et al, 2000; Singh
et al, 2006; Holtzman et al, 2008). Endo et al (2007) found that while only 50.5% of face
shields were contaminated with visible blood splatters, 66.0% were found to be
contaminated on application of leucomalachite green, a blood detection method used in
forensic science. Similarly, Marasco and Woods (1998) found that in only 16% of cases
was the blood macroscopically visible, and the remaining 84% were detectable only in
the presence of 6.8% diisopropylbenzene dihydroperoxide, suggesting that many studies
underestimate the true level of contamination. Singh et a/ (2006) found that over 83% of
face shields were contaminated by macroscopic splashes of blood an anomaly perhaps

explainable by the variation in surgical procedures explored in each study.

Very few of these splatters were noticed by surgeons. Collins et al/ (2000) found that
although 86% of masks were visibly contaminated, surgeons were aware of only 15% of
splashes and Marasco and Woods (1998) found that surgeons were aware of
contamination in only 8% of cases. Factors contributing to splatter included type of
surgery (Marasco and Woods, 1998; Endo et al, 2007), experience of operator (Marasco
and Woods, 1998; Singh et al, 2006; Endo et al, 2007), duration of operation (Marasco
and Woods, 1998; Singh et al, 2006), volume of blood loss (Endo et al, 2007), use of
anticoagulants (Holtzman et al, 2008) and location of wound (Holtzman et al, 2008).
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Eye protection provides a protective barrier between the operator and blood or body
fluids generated during exposure prone procedures and should therefore be wom
whenever splashing of body fluids is anticipated (Brearley and Buist, 1989, Bell and
Clement 1991; Bryce, 1998; Marasco and Woods, 1998; Wong et al, 1998; UK Health
Departments, 1998; Collins et al, 2000; Singh et al, 2006; Endo et al, 2007; Holtzman et
al, 2008). The efficacy of eye protection in reducing the number of incidents involving
mucocutaneous exposure to blood and body fluid has been established by several studies
including Wong et al (1991); Lymer et al (1997); Knight and Bodsworth (1998); Wong et
al (1998); Lee et al (1999). Studies estimate a level of potential conjunctival
contamination of between 65 and 70.5% in those who don’t wear eye protection routinely
(Bell and Clement, 1991; Endo et al, 2007). In contrast, Ganczak and Szych (2007) found
that the incidence of splash injuries to the eyes was not significantly different in those
who regularly wore masks and eye protection compared to those who didn’t (P=0.7).
However, spectacles were included as eye protection for the purpose of this study. It has
been shown that ordinary spectacles do not provide sufficient protection from splashes to
guarantee protection against infection. Blood splashes can contaminate the inside of
spectacles and hence the eyes (Brearley and Buist, 1989). Endo et a/ (2007) demonstrated
that spectacles fail to protect against splatter in the exposed upper, left and right sides of
eye glasses and Marasco and Woods (1998) found that eye splashes occur even when
wearing spectacles. Therefore, rejecting protective eyewear in favour of spectacles could

result in unnecessary exposure to blood or body fluid.

In addition to the eyes, the mucous membranes of the mouth and upper respiratory tract
and the alveolar macrophages may also allow penetration of blood-borne viruses,
although this is not as well described (Heinsohn and Jewett, 1993). The use of face masks
is common in the operating theatre, although this has traditionally been in the mistaken
belief that they protect against wound infection in the patient (Mitchell and Hunt, 1991;
Berger et al, 1993). Nevertheless, it is likely that the presence of the mask provides a
physical barrier that will absorb blood splashes and protect the wearer and is therefore
advised during surgery (UK Health Departments, 1998; Clark et al, 2002; Pratt et al,
2007; Siegel et al, 2007). Heinsholm and Jewett (1993) however, feel more stringent
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measures are required and recommend respiratory protection until the potential of

infection from inhaled aerosols has been established.

2.3.3 Reducing percutaneous exposure with personal protective equipment

Universal precautions have also reduced the frequency of percutaneous exposures to
blood and body fluids (Beekmann et a/, 1994). Most percutaneous injuries are sustained
to the hands, commonly the non-dominant hand (Malhotra et al, 2004; Bakaeen et al,
2006) and are usually the result of sharps injuries. Gloves are the most commonly used
item of protective clothing (Wong et al, 2001; Ganczak and Szych, 2007). Although not
impenetrable to sharps, latex gloves do have the ability to re-seal after puncture
(Komeiwicz et al, 1989, Komeiwicz et al, 1990). However, the major contribution of
gloves in reducing percutaneous injury lies in their ‘wiping’ effect on the external surface
of the penetrating item (Krikorian et al, 2007). Lefebvre et al (2008) estimated that the
volume of blood on a cutting needle could be reduced by 65% and on a tapered needle by

97% by the wiping action of a single glove, thereby reducing the risk of infection.

Gloves will also protect abraded skin from exposure to blood. Skin abrasions have been
reported by 17.4-50.2% of theatre staff pre-operatively (Thomas et al, 2001; Sencan et al,
2004; Ganczak and Szych, 2007). Although visible cuts should be covered by a
waterproof dressing when contact with body fluids is anticipated, skin abrasions have
been found by dermatologists on 34% of HCWs who reported no skin damage (Sencan et
al, 2004) and so gloves will provide protection when personnel are unaware of skin

damage.

Despite the benefits of glove use, the level of protection they offer is incomplete as
gloves may be punctured in 10.1-68.8% of operative procedures (Dodds et al, 1988;
Matta et al, 1988; Gerberding et al, 1990; Smith and Grant, 1990; Maffulli et al, 1991,
Green and Gompertz, 1992; Wigmore and Rainey, 1994; Caillot et al, 1999; Khoo and
Ibester, 1999; Thomas et al, 2001; Malhotra et al, 2004). As a result of glove puncture,
surgeons may have contact with the patient’s blood for 42 hours for every 100 hours

operating time (Caillot et al, 1999).
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Protection can be enhanced by wearing two pairs of gloves during exposure prone
procedures. Lefebvre et al (2008) estimated that two pairs of gloves can remove 71%
more blood from a cutting needle than can be removed by a single pair (P=0.002),
although the volume of contaminant removed from tapered needle was not affected by
extra layers (P<0.05). Studies examining the benefits of double gloving have identified
that even when the outer glove is punctured, the inner glove often remains intact (Matta
et al 1988; Thomas et al, 2001; Malhotra et al, 2004; Brasel et al, 2007). Thomas et al
(2001) found that even when 68.8% of outer gloves were damaged only 31.3% of the
inner gloves were also punctured. Two studies that examined whether punctures on the
inner and outer gloves were in the same place found that only 4.6-18% of gloves had
matching punctures on both the inner and outer glove suggesting that even when both
pairs of gloves are damaged, 82-95.4% % will still offer some level of protection
(Thomas et al, 2001; Malhotra et al, 2004). Each study detected glove punctures by

filling gloves with water and observing for leaks.

As glove perforation may go unnoticed, implementation of a detection method may alert
the user to damaged gloves allowing them to change promptly. For example, using a
puncture indication system in which the inner glove is coloured with vegetable dye that
becomes visible if the outer glove is punctured may be beneficial (Wigmore and Rainey,
1994) as would an electronic detection method (Elper apparatus) that alarms when the

protective barrier provided by gloves or gown is breached (Caillot et a/, 1999).

Rates of perforation are influenced by duration of operation, speciality, emergency
procedures (Malhotra et al, 2004), complexity of the operation (Caillot et al, 1999; Khoo
and Ibester, 1999) and the experience of the surgeon (Brasel et al, 2007).

Despite considerable evidence that glove punctures are common and that contamination
can be reduced by double gloving, the true effect of double gloving on infection is
unknown (Tanner and Parkinson, 2007). It must also be remembered that protective
clothing will not totally eliminate occupational exposure to blood and body fluids, and

hence will not completely eliminate the risk of occupational acquisition of bloodborne
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viral infection. Karen Daley acquired hepatitis C following a needlestick injury after
taking blood in 1998 (Daley, 1999). Lisa Akuna also contracted hepatitis C while
injecting blood into a specimen tube (Ames and Akuna, 1999), while Linda Armold
contracted HIV while inserting an intravenous cannula (Algie et al, 1999). All three
nurses were wearing gloves at the time of their injuries. Therefore, other protective

measures must be taken in addition to commonly wom protective clothing.

During the 1990s a glove impregnated with a liquid disinfectant (quarternary ammonium
salts and chlorhexidine) was developed and has shown promising results in reducing the
number of virus particles transmitted during penetration of glove material. Experiments
using herpes simplex virus (HSV), feline immunodeficiency virus (FIV) and bovine viral
diarrhoea virus as surrogates for HIV and HCV showed a significant reduction in viral
load when in contact with the virucidal gloves (Bricout et a/, 2003). In 2007, Krikorian et
al demonstrated an 81% reduction in transmission of HSV with the virucidal gloves
compared to the control. Although not in common use at present, these gloves have the
potential to offer enhanced protection to theatre personnel. Cut resistant gloves or fingers
reinforced with materials such as Kevlar, steel or nylon or a tight woven cotton liner have
also demonstrated encouraging results. However, their use is mainly confined to
orthopedic or oral and maxillofacial surgery (Pieper et al, 1995; Sutton et al, 1998,
Tanner et al, 2006).

2.3.4 Preventing injury during transfer of instruments

From data collated in the United States of America (USA) by the Exposure Information
Network (EPINet, 2004a), it was identified that 61% of scalpel injuries in the operating
room were inflicted on a co-worker by the user, some of which occurred during
instrument passing. Similarly, 35% of injuries that occurred during suturing involved
non-users of the needle and that 25% of all injuries occurred between steps of a
procedure, mainly during passing (Jagger and Balon, 1997; Castella et al, 2003).
However, Wright ef a/ (1991) found that only approximately 6% of sharps injuries in the

operating theatre occur during transfer of sharps.
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Utilizing a no-touch technique when performing such tasks as needle changing and
removing suture blades and using a neutral or safe zone within the sterile field which
avoids hand to hand transfer of sharps is thought to be effective in reducing the rate of
percutaneous injury, particularly those accidentally inflicted on co-workers by surgeons.
The technique relies on communication, teamwork and identifying a safe container that
cannot be tipped over and can be easily moved without placing fingers inside (Perry and

Jagger, 2005).

Although utilizing a neutral zone appears an obvious method of reducing sharps injuries
in the operating theatre, surprisingly few studies have been conducted to evaluate its
effectiveness. Nevertheless, a significant reduction in risk is indicated by the limited
available data. In operations where blood loss exceeded 100mls, utilizing a neutral zone
for sharps transfer was found to reduce incidents including glove perforation and
percutaneous injury by 59%, a reduction in rate from 10% to 3.7% (Stringer et al, 2002).
Little change was noted in operations where blood loss was less than 100mls (rate of
1.4% when hands free technique was used and 1.5% when it was not). Using a
combination of a no touch technique, employing a neutral zone and reducing the number
of sharps, Folin et al (2000) noted a reduction in reported percutaneous injury rates from
6.8% to 2.7% (P<0.05, Fisher’s exact test) although the relative contribution of each

intervention is not quantifiable.

Wright et al (1991) argue that as the number of injuries occurring during sharps transfer
is low, the hands free technique would have minimal influence on the overall incidence
of accidents during surgery. Nevertheless, despite the limited number of preventable
injuries and lack of data, the hands free technique has been recommended as best practice
(UK Health Departments, 1998; Folin et al/, 2000; Occupational Safety and Health
Admininstration (OSHA), 2001; Stringer et al, 2002; Berguer and Heller, 2004; Perry
and Jagger, 2005). However, studies have demonstrated that few operating theatre
personnel employ the hands free technique (Stringer et al, 2006; Swallow, 2006).
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Given the reluctance to employ the hands free technique, lack of evidence concerning its
effectiveness and the low numbers of injuries that are preventable by this method, other
methods need to be investigated. The feasibility of performing surgery without sharps
was investigated by Makary et al (2006a) who found that 25% of operations at John
Hopkins Hospital in the USA could be accomplished using electrocautery, adhesive,
staples and blunt-tipped needles to replace traditional surgical instruments.

2.3.5 “Safety devices”

Safety devices include retractable needles, needles with an advanceable guard,
intravenous cannulae and scalpel blades or devices that require either active or passive
activation to cover the sharp end after use. In the USA under the Occupational Safety and
Health Administration (OSHA) bloodborne pathogen standard (2001), it is mandatory
that steps to reduce exposure to blood and body fluids are taken which include the use of
engineered sharps protection devices (safety devices), provision of protective clothing
required for standard/universal precautions, maintenance of a record of injuries from
contaminated sharps and encouraging input from health care workers involved in patient
care when evaluating safety devices. The OSHA standard over-rules any individual state

requirements which may be less stringent.

The OSHA (1999) report that safety devices have reduced the number of percutaneous
injuries by between 23% and 76%, but acknowledge that training and education in their
use is necessary to ensure correct use. The UK Health Departments (1998) also advocate
these techniques together with universal precautions. However, they are not legislatively
enforceable in the UK where fewer safety devices are available, and not all have the
Comité Europa (CE) mark which indicates that they have been assessed as fit for purpose
when used in accordance with manufacturer’s instructions (Short Life Working Group on

needlestick injuries in the NHSScotland, 2001).
Evidence supporting the use of safety devices and demonstrating their benefit in reducing

injuries mainly derives from studies conducted on replacements for traditional hollow

needles, blood lancets, venepuncture devices and intravenous cannulae and there is little
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doubt that they’re useful in preventing percutaneous injury (Castella et al, 2003; Sohn et
al, 2004; Kenny, 2005; Adams and Elliott, 2006; Cullen et al, 2006; Lamontagne et al,
2007; Valls et al, 2007; Whitby et al, 2008).

Despite the plethora of instruments in the operating theatre that have the potential to
cause injury, research has mainly focused on methods of tissue closure and to a lesser
extent scalpels. Scalpels are second only to needles as the most frequent cause of sharps
injury (CDC, 2006) and at least two cases of HIV transmission to surgeons have occurred
via cuts from scalpels (De Fry, 1993; Jagger and Balon, 1995). Disposable scalpels and
engineered safety devices are available, for example, from Swann Morton, arguably the
UK’s largest supplier of scalpels. However, these are not in common use (Watt et al,
2008) and consequently their impact has not been fully evaluated (Elder and Paterson,
2006; Watt et al, 2008). However, one estimate of the effect of engineering controls on
scalpels was that scalpel blade injuries could be reduced by up to 64% using safety
devices (Jagger et al, 1998). Tarantola et al (2006) found a nine fold decrease in the
likelihood of injury when disposable scalpels were available (OR 0.11, 95% CI 0.02-
0.76).

The best evidence for reducing percutaneous injuries during surgery relates to blunt-
tipped suture needles. Sharp tipped suture needles have been estimated to cause 11-77%
of injuries among operating department personnel (Tokars e? al, 1992; Jagger et al, 1998;
Hunt and Murphy, 2004; Perry and Jagger, 2005; CDC, 2006; Smith ez al, 2006a; Venier
et al, 2007). Although there are no reports of occupational acquisition of infection where
suture needles have been directly implicated as the vehicle, HIV infection has been
reported in theatre personnel and suture needles are a potential source (Gerberding,

2003).

Several randomized controlled trials have confirmed the protective nature of blunt-tipped
or tapered needles. Wright et a/ (1993) found no injuries when using blunt-tipped needles
and a reduction in glove punctures from 67% when using sharp tipped needles to 24%

when tapered needles were used (P=0.049, chi-squared test for trend). According to
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Hartley et al (1996) blunt tipped needles caused fewer glove perforations (3/46) than
cutting needles (14/39) (P=<0.001) and reduced percutaneous injuries by 68% in
emergency abdominal procedures (P<0.02) and 100% during abdominal facia closure
(P<0.00004). The participating surgeons agreed that the blunt needles performed as well
as cutting needles. Mingoli et al (1996) found that needlestick injuries occurred in 19/100
(19%) of operations involving sharp needles compared to 6/100 (6%) involving blunt
needles (P<0.02) with an 82% reduction in injuries (P<0.001) and Rice et al (1996) were
able to demonstrate a reduction in glove perforation from 16% to 0% and skin perforation
from 6% to 0% when blunt-tipped needles were used (P=0.025, Fisher’s exact test).
Tarantola et al (2006) demonstrated an 11-fold decrease in the likelihood of injury when
blunt needles were available (OR 0.09, 95% CI 0.015-0.60). Other sharps including

scissors, clamps and retractors can also be blunted (Jagger et al, 1998).

2.3.6 Summary
Studies have demonstrated the benefits of individual precautions in reducing

mucocutaneous and percutaneous exposures to blood and body fluids e.g. double gloving,
eye protection, passing sharps via a neutral field. However, no research has utilised a
multi-centre study in which the use of standard/universal precautions by a
multidisciplinary group of participants/respondents working in a variety of specialities
and clinical areas has been assessed. Such a study would reduce any element of doubt
concerning the validity and generalisability of the studies discussed, particularly if
triangulation of data collection methods was employed.
2.4 COMPLIANCE WITH STANDARD/UNIVERSAL PRECAUTIONS

2.4.1 Degree of compliance

2.4.2 Summary

2.4.1 Degree of compliance

Consistent application of standard and universal precautions has been recommended to
reduce the risk of adverse exposure to blood and body fluid (UK Health Departments,
1998; Pratt et al, 2007; Siegel et al, 2007), yet studies almost from the inception of

universal precautions in 1987 have indicated that HCWs do not adopt them routinely
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when anticipating contact with blood and body fluids (Henry et a/, 1994; Williams et al,
1994; Nelsing et al, 1997, Akduman et al, 1999; Kim et al, 1999; Madan et al, 2001;
Chan et al, 2002; Osborne, 2003; Cutter and Jordan, 2004).

Studies that examine compliance with the full range of available precautions are rare and
provide conflicting evidence. Cutter and Jordan (2004) for example, found that only
3/200 (1.5%) surgeons, scrub nurses and midwives always donned double gloves, eye
protection, mask and water repellant gowns and avoided both the use of sharps where
possible and routinely passed sharps by hand during all exposure prone procedures
irrespective of whether the bloodborne virus status of the patient was known. Conversely,
Raghavendran et al (2006) found that 64% of surgeons, nurses and operating department
practitioners always complied with universal precautions. A survey conducted by OR
(Operating Room) Manager (Anonymous 1993) claimed that 98.8% of personnel
working in the operating room followed universal precautions all or most of the time.
Each study utilized questionnaire surveys for data collection, but whereas Cutter and
Jordan (2004) specified each component individually and asked for responses for each
one and then collated all results together to give an overall rate of compliance,
Raghavendran et a/ (2006) and the researchers reporting in OR Manager (Anonymous,
1993) simply asked whether participants complied with universal precautions with
interpretation of what constituted universal precautions being left to individual
participants, perhaps explaining the difference in findings. It is more common for studies
to focus on individual precautions which fall under the umbrella of universal of standard
precautions. This, together with disparities in data collection methods, means that the true

level of compliance with universal or standard precautions is difficult to assess.

It is apparent that rather than adopt all the precautions at all times, healthcare
professionals are selective about which precautions to use, so that while compliance with
standard/universal precautions as a whole is difficult to determine, compliance with
individual precautions is more straightforward. For example, compliance with single
glove use ranges from 75% - 83% (Nelsing et al, 1997; Chan et al, 2002; Ganczak and
Szych, 2007); double gloving 15.6% - 81.8% (Akduman et al, 1999; Kim et al, 1999;
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Osborne, 2003; Cutter and Jordan, 2004; Brasel er al, 2007; Au et al, 2008); eye
protection 9% - 76.5% (Akduman et al, 1999; Chan et al 2002; Osborne, 2003; Cutter
and Jordan, 2004; Ganczak and Szych, 2007; Holzmann et al, 2008); mask use 32.3% -
46.7% (Akduman et al, 1999, Chan et al, 2002), employing a neutral zone when passing
sharps 8-69.2% (Stringer et al, 2002; Cutter and Jordan, 2004; Phillips et al, 2007).

Observation studies also suggest that healthcare personnel are often somewhat careless
about the safety of their colleagues, for example contaminating the environment with
bloody gloves (Ronk and Girard 1994) and failing to announce the passage of sharps
(Akduman et al, 1999) being reported.

24.2 Summary
Despite being introduced in 1987, evidence from surveys and observation studies indicate

that universal precautions are still not followed “universally”, i.e. in all cases when
contact with blood or body fluid is anticipated. Selective use of precautions such as
gloves and eye protection and a careless attitude to the safety of one’s colleagues could

lead to unnecessary exposure to bloodborne viral infection.

2.5 FACTORS AFFECTING COMPLIANCE WITH STANDARD/UNIVERSAL
PRECAUTIONS

2.5.1 Knowledge of universal precautions

2.5.2 Length of time since qualifying

2.5.3 Perception of risk

2.5.4 Interference with working practices/perceived pressure of work
2.5.5 Profession

2.5.6 Availability of resources

2.5.7 Other factors

2.5.8 Summary

It has been established that HCPs do not consistently adopt standard/universal

precautions and that reporting of exposures to blood and body fluids is often poor
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(section 2.4.1). Identification of these issues facilitates the appreciation of the magnitude
of the problem in relation to the potential occupational acquisition of bloodborne viral
infection. However, recognising that compliance is poor does not in itself support efforts
to improve compliance. It is important to identify why compliance is poor so that
appropriate measures can be adopted to encourage HCPs to take precautions to prevent

exposure to blood and body fluids.

2.5.1 Knowledge of universal precautions

One of the basic tenets of universal and standard precautions is that one must assume that
all blood and body fluids are potentially infectious and that appropriate precautions must
be adopted when contact with all blood or body fluid is anticipated. Therefore,
knowledge of patients’ bloodborne viral status is unnecessary when deciding which
precautions to adopt. Moreover, all HCPs claiming knowledge of universal precautions
should be aware of this and base their decisions concerning precautions solely on the type
of exposure anticipated, not on perceptions of whether the patient is at “high risk” of
having a bloodborne viral infection. Consequently, if knowledge of universal precautions
is good, then it would be reasonable to expect compliance to be high. According to many
studies (Freeman and Chambers, 1992; Ronk and Girard, 1994; Naing ez al, 2001; Cutter
and Jordan, 2004) the number of HCPs claiming to have knowledge of universal

precautions is high (86.9% - 94%).

Conflicting evidence exists concerning the impact of knowledge on adoption of
universal/standard precautions. Angelillo et al (1999); Huang et al (2002), Chan et al
(2002), and Chan et al (2008) found a link between knowledge of universal precautions
and compliance. Similarly, knowledge of policies concerning universal and standard
precautions has been described as influential in improving compliance (Knight and
Bodsworth, 1998; van Gemert-Pijnen ez al, 2005). However, other studies (Talan and
Baraff, 1990; Freeman and Chambers, 1992; Tumner, 1993; Ronk and Girard, 1994;
Naing et al, 2001; Cutter and Jordan, 2004; Askarian et al/, 2006) have identified that
while theoretical knowledge concerning universal precautions may be good, practical

application is variable. Cullen et a/ (2006) identified that 12% of personnel who sustained
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an injury were aware of guidelines but failed to adhere to them. Ronk and Girard (1994)
found that while 94% of HCPs claimed to have knowledge of universal precautions, 80%
would take extra precautions if they knew their patient had HIV or HBV. Similarly,
Cutter and Jordan (2004) found that while 86.9% of HCPs surveyed claimed to have
knowledge of universal precautions, only 1.5% (3/200) would adopt all theatre based
precautions for every patient, but 40% (80/200) would take extra precautions if their

patient was suspected as having a bloodborne viral infection.

It is clear that the relationship between knowledge and compliance is complex and that
knowledge of universal precautions does not necessarily improve compliance. What is
difficult to determine is whether knowledge has simply not been subsumed into practice

or whether there are gaps in knowledge that cause practitioners to take risks.

2.5.2 Length of time since qualifying

Universal precautions were first recommended in 1987 (CDC, 1987). Therefore, it is
reasonable to expect that those HCPs who underwent pre-registration or undergraduate
training after this would have been fully educated in their use during this training. If this
were the case, it would follow that length of time in practice would have a bearing on the
degree of compliance with universal precautions. Many of the studies have confirmed
this (Ronk and Girard, 1994; Williams et al, 1994; Ramsey et al, 1996; Jeffe et al, 1998;
Akduman et al, 1999; Au et al, 2008). For example, Au et al (2008) found that junior
surgeons aged <35 years had a higher double glove usage rate than those aged >35 years
(20% compared to 7.7%). Perhaps this reflects the fact that for those who came into
practice before the inception of universal precautions, adopting them meant a radical
change of behaviour, which can be difficult (Grol, 1997). Akduman et al (1999)
identified that younger doctors were most likely to comply with certain components of
universal precautions. They acknowledged that older doctors may have been trained
before the introduction of universal precautions, so the “adoption of the new behaviours
and the discontinuation of past behaviours may be more difficult for them” (p 113). This
has raised concerns that if senior personnel fail to adopt appropriate precautions, junior

staff who follow their example, are also likely to put themselves at risk by failing to
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adopt precautions (Ficklin et al, 1988; Freeman and Chambers, 1992). For HCPs
undergoing a probationary period, for example, junior medical staff in their pre-
registration year, conflict may arise between practices learned as medical students and

those acquired from senior colleagues.

Although these findings have been replicated by some of the more recent research
(Osbome, 2003; Raghavendron et al, 2006; Singh et al, 2006; Au et al, 2008; Chan et al,
2008), other studies have failed to demonstrate any statistically significant link between
experience and compliance (Cutter and Jordan, 2004; Sencan et al, 2004). Moreover,
other studies have demonstrated that seniority reduces the risk of injury (Brasel et al,
2006; Ganczak and Szych, 2007; Makary et al, 2007) suggesting that the influence of
pre-registration programmes delivered pre-1987 may be waning.

2.5.3 Perception of risk
Increased compliance with universal precautions when caring for patients with known or

suspected infection (Ronk and Girard, 1994; Cutter and Jordan, 2004; Au et al, 2008)
suggests that HCPs perceive the risk of infection from such patients as high, therefore
take steps to avoid exposure to their blood and body fluids. This is supported by the fact
that in a study where a high proportion (30%) of the patients were perceived to be at risk
of having HIV infection, knowledge of the patients HIV or HBV status did not change
behaviour (Gerberding et al, 1990). This may be because those who constantly work in
an environment where the risk of bloodborne infection is high have a “strong incentive”
to comply with universal precautions (Gerberding, 1991) and fear may be a strong
motivator for HCWs to don protective clothing (Goldmann, 2002). Conversely, where
perception of risk is low, HCPs are less likely to adopt precautions (Willy et al, 1990;
Gerberding, 1991; Gershon et al, 1995; Patterson et al, 1998; Kim et al, 1999;
Leliopoulou et al, 1999; Naing er al, 2001; Hills and Wilkes, 2003). Furthermore,
inaccurate perception of risk has led to inadequate follow up of adverse exposures and

incomplete utilization of post exposure prophylaxis (Halpemn et al, 2006).
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However, risk perceptions are often inaccurate and the risk of infection following
exposure to blood and body fluids has been frequently underestimated (Patterson et al,
1998; Duff et al, 1999; Scouler et al, 2000; Stein ef al, 2003; Trim et al, 2003; Halpern et
al, 2006). For example, Patterson et al (1998) found that only 211/418 (47%) knew the
correct seroconversion rate following percutaneous and mucocutaneous exposure to HIV,
only 76/536 (14.2%) for HBV and 95/489 (19.4%) for HCV.

It has been suggested that risk perception may be closely related to an individual’s health
belief model in which variables which influence protective measures will include
perception of risk of infection and perception of the severity or consequences of the
infection (Osborne, 2003). Lymer et al, (2004) in one of the few qualitative studies to
explore behaviour in relation to bloodborne virus exposure disagree and report that risk
behaviour among nurses is more variable than the health belief model and that it is
constant awareness of risk that influences behaviour. However, this study was not

undertaken in the operating theatre and the results may not be transferable to this area.

Not only is there an underestimation of the risk of acquiring a bloodborne viral infection,
there is also a degree of complacency evident among HCPs which can compound the
risks. Manian (1996) found that experienced surgeons were likely to perceive blood and
body fluid exposures as unimportant. Also, behaviour may only be partly related to risk

and other factors could be more influential in determining behaviour (Shahid ef al, 2005).

2.5.4 Interference with working practices

One of the most common reasons for failing to adopt universal precautions is the
perception by HCPs that they will interfere with working practices (Nelsing e? al, 1997,
Naing et al, 2001; Stein et al, 2003; Cutter and Jordan, 2004; Tansley et al, 2004;
Ganczak and Szych, 2007). Glove use in particular, especially double gloving, has been
blamed for reducing tactile sensation and dexterity (Wilson et al, 1996; Naing et al, 2001;
Thomas et al, 2001; Stein et al, 2003; Cutter and Jordan, 2004; Tansley et al, 2004; Au et
al, 2008). However, this perception is often subjective and therefore impossible to

quantify (Buerger and Heller, 2004). Despite the widely held belief that double gloving is
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uncomfortable, Thomas et al (2001) found that 63.6% of surgeons had satisfactory tactile
sensation with double gloves. Of those who felt that wearing two pairs of gloves reduced
dexterity, most found that with repeated use, tactile sensation improved. Similarly
Patterson et al (1998) found that perception of decreased tactile sensation was
significantly higher in those who used double gloves infrequently (P<0.001).
Paradoxically, infrequent use of double gloves could lead to increased percutaneous
injuries as many healthcare workers report taking extra precautions for patients known or
suspected as having a bloodborne viral infection (Cutter and Jordan 2004; Tansley et al,
2004) and may find that reduced sensitivity due to unfamiliarity could make the user

more ‘awkward’.

Other protective clothing is not without its perceived problems: eye protection is thought
to ‘fog’ and become uncomfortable (Tansley et al, 2004) and many who wear glasses to
correct eye defects reject protective eyewear in the mistaken belief that they offer the
same level of protection (Nelsing et al, 1997; Pearson, 2000; Cutter and Jordan, 2004;
Ganczak and Szych, 2007); masks can also interfere with working practices by fogging
up glasses and impairing communication (Madan et al/, 2002); and concerns that utilizing
a neutral zone could result shifting the gaze from the surgical field, break the rhythm
established during hand to hand passing, potential dulling of sharps when in contact with
the side of the container, instability of the neutral zone and instruments too large to fit
into a tray or basin have all been identified as reasons for not employing a hands free

technique (Stringer et al, 2006).

2.5.5 Profession

Few studies consider inter-professional differences in compliance with universal
precautions in the operating theatre. Consequently, it is difficult to establish conclusively
whether profession has any bearing on compliance. However significantly, where
professions have been compared, doctors were found to be less likely to comply with
standard/universal precautions than other HCPs (Stein e al/, 2003; Trim et al, 2003;
Cutter and Jordan, 2004; Raghavendran et al, 2006). In a study that combined non-
participant observation with semi-structured interviews, McDonald ez al (2005) found
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profound differences in the behaviour of doctors and nurses in one operating department
in relation to guideline compliance. Not only were doctors likely to view guidelines as
unnecessary or even harmful, nurses were keen to embrace written policies and protocols
emphasising their role in preventing adverse events. Lack of compliance with guidelines
and protocols has also been noted in other areas of medicine (Cotton and Sullivan, 1999;

Lawton and Parker, 1999; Manias and Street, 2000).

2.5.6 Availability of equipment
Unremarkably, Green-McKenzie et al (2001) found that individual personal protective

equipment and safety devices were more likely to be used when readily available.
Therefore, it is not surprising that lack of availability of suitable equipment and
protective clothing was described as a factor affecting compliance with universal
precautions (Henry et al, 1992; Nelsing et al, 1997; Naing et al, 2001; Cutter and Jordan,
2004; Askarian et al, 2006; Ganczak and Szych, 2007). Although lack of equipment is
understandable in developing countries (Chelenyane and Endacott, 2006; Phillips et al,
2007), there is no reason why this should occur elsewhere. In the UK, there is an
obligation on employers to provide appropriate personal protective equipment, free of
charge (Health and Safety Executive (HSE, 2002a)

2.5.7 Other factors _
Other factors affecting compliance are: lack of time (Henry et al/, 1992; Williams et al,
1994; Ramsey et al, 1996; Nelsing et al, 1997; Pearson, 2000; Cutter and Jordan, 2004);
personality (Rabaud et al, 2000); gender (Jeffe ez al, 1997); speciality (Jeffe et al, 1997);
embarrassment (Pearson, 2000); uncomfortable equipment (Pearson, 2000); habit
(Pearson, 2000); the patient might object (Ramsey et al, 1996; Nelsing et al, 1997); HCPs
forget or can’t be bothered to don protective clothing (Henry et al, 1992; Williams et al,
1994; Nelsing et al, 1997); lack of faith in protective measures (Nelsing ef al, 1997); lack
of managerial support (Cutter and Jordan, 2004).
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2.5.8 Summary
Although a variety of factors have been found to influence the uptake of universal

precautions, a high degree of agreement has been identified by various authors in a
variety of settings. Only by recognising these factors can one begin to address the
problem in each clinical area by applying strategies to improve compliance based on the

reasons why some HCPs are reluctant to comply.

2.6 PERCUTANEOUS AND MUCOCUTANEOUS EXPOSURES TO BLOOD
AND BODY FLUIDS - INOCULATION INJURIES
2.6.1  Factors affecting inoculation injuries

2.6.2 Summary

2.6.1 Factors affecting inoculation injuries
The following factors have been found to influence the frequency of inoculation injuries.

They are: profession, device, activity and type of procedure being undertaken.

Profession

A variety of healthcare personnel are exposed to blood and body fluids. Gillen et al
(2003) identified 80 different job titles that had reported such exposures. In general,
nurses are most at risk. Studies have demonstrated that nurses sustained 41-74% of
reported inoculation injuries (Ippolito et al, 1994; Lymer et al, 1997; Ling et al, 2000;
Puro et al, 2001; Alvarado-Ramy et al, 2003; Gillen et al, 2003; EPINet, 2004a, EPINet
2004b; Sencan et al, 2004; Mehta et al, 2005) which reflects the fact that nurses comprise
the single largest profession in healthcare and carry out more procedures involving sharps
than other HCPs (Ippolito et al, 1994; Lymer et al, 1997, Trim and Elliott, 2003).
However, when one considers rates of exposure per number of personnel, the rates are
highest among doctors. Ling et al (2000) found that 55.6% of healthcare workers who
reported injuries were nurses compared to 25.1% reported by doctors. When the
incidence was calculated however, doctors were shown to experience more injuries: 91.7
per 1000 doctors compared to 31.1 per 1000 nurses (P<0.001, OR=3.165, 95% CI, 2.188-
4.808). Benitez et al (1999) found that between July 1994 and July 1995, doctors
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sustained inoculation injuries at a rate 2.7 times higher than nurses (22.2 injuries per 100
000 hours compared to 8.4 injuries per 100 000 hours, 95% CI, 1.25-5.67). According to
the CNSSN (2001), nurses experienced 52% of exposures, but their exposure rate was
only 4.88 per 100 FTEs, compared with a rate of 42.78 per 100 FTEs for phlebotomists,
20.97 per 100 FTEs for medical residents, 13.59 per 100 FTEs for nuclear medical
technicians, 12.14 per 100 per 100 FTEs for sterilization assistants and 10.06 per 100
FTEs for medical specialists. Ng et al (2002) established that sharps injuries occurred in
11.0 per 100 doctors and 6.9 per 100 nurses.

The frequency of adverse exposures to blood and body fluids in the operating theatre is
variable. Quebbeman et al (1990) observed that surgeons sustained cuts in 2%,
needlestick injuries in 6% and blood splashes in 6% of operations, while nurses sustained
cuts in 0.4%, needlestick injuries in 3% and blood splashes in 0.9% of operations
(n=234). Cutter and Jordan (2004) found that 87.8% (79/90) of surgeons compared to
79.6% (39/49) of scrub nurses experienced percutaneous or mucocutaneous exposures to
blood or other body fluids, but this was not statistically significant (x2 = 1.081, P=0.299,
OR 1.841, 95% CI = 0.721-4.706). Similarly, Bakaeen et al/ (2006) found that surgeons
were injured most frequently (44%) when compared to nurses (29%) but again this did
not reach statistical significance (P=0.71). However, these studies did not attempt to

calculate rates of exposure.

Where exposure rates have been calculated, results confirm that surgeons sustain more
adverse exposures than nurses. In 1992, Tokars et al identified that surgeons sustained
2.5 injures per 100 person procedures, compared to 0.2 per 100 for scrub nurses and
technicians. Furthermore, they found that surgeons with more than 4 years of training
were more likely than any other surgeon to sustain injuries (OR = 1.6, 95% CI = 1.0-2.5,
P=0.04). It is likely that this represents the frequency with which each profession handles
sharp instruments and the higher proportion of doctors compared to other professions in
the operating department compared to general areas of the hospital. Reluctance of doctors

to comply with universal/standard precautions has also been identified (Stein et al, 2003;
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Trim et al, 2003; Cutter and Jordan, 2004; Raghavendran et al, 2006) and this too could

influence the exposure rate (see section 2.5.5).

Unfortunately, it is not only those health care professionals who use sharps who are at
risk from adverse exposure. Ancillary staff such as housekeepers and laundry staff is
frequently injured: 3%-25% of these healthcare workers have reported inoculation
injuries (English, 1992; Ippolito et al, 1994; Ling et al, 2000; EPINet, 2004a; HPA,
2005). The Health Protection Agency (2005) reported the case of a domestic who
contracted HCV following a needlestick injury sustained while cleaning in a GP surgery.
This indicates a degree of carelessness or even negligence on behalf of the users, for

example not disposing of sharps appropriately.

Device related infection

Although any contaminated sharp instrument has the potential to transmit bloodborne
viral infection, some types of injury and devices have been associated with a higher risk
of infection than others. The majority of reported infections are related to those
associated with deep injury or the potential to inject a comparatively large volume of
blood into the wound (English, 1992; Ippolito et al, 1993; Ippolito ez al, 1994; Greene et
al, 1998; Rabaud et al, 2000; Gillen et al, 2003; Trim et al, 2003) and is therefore,
greatest when exposure involves deep injury, a hollow bore needle that has been in
contact with the source patient’s vein or artery or when there is visible blood on the
device causing the injury (Jagger et al, 1988; Jagger et al, 1990; Ippolito et al, 1994;
Cardo et al, 1997; Holodnick and Barkauskas, 2000). The risk of acquiring HIV infection
following a percutaneous exposure to blood or body fluid is most likely if the injury is
deep, the needle was used in an artery or vein, there is visible blood on the device or the
patient is in the terminal stages of AIDS (CDC, 1995; Cardo et al, 1997).

A large proportion of percutaneous injuries fall into one of these categories. Puro et al

(2001) found that 43.5% (n=10,988) injuries were deep or involved a needle that had

been inserted into a patient’s vein or artery. Of the nine cases of occupational acquisition

50




of HCV reported between 1997 and 2004, eight were caused by hollow bore needles, the
needles visibly contaminated with blood in four of these cases (HPA, 2005).

Instruments such as scalpels often cause severe injuries, for example, causing a gash
rather than a stick injury, and are also associated with a high risk of infection (Jagger et

al, 1998).

Device related injuries

Disposable syringes and needles are the devices causing most reported percutaneous
injuries. These account for 23.2-59.3% of reported injuries. Other devices commonly
associated with injury are suture needles (7.3-77%); intravenous (IV) cannulae (5.9-
54.5%) and scalpels (4-50%). Less commonly involved are skin hooks, retractors, towel
clips, vacuum tube blood collectors, pre-filled cartridge syringes, glass tubes, slides and
pipettes (English, 1992; Tokars et al, 1992; Ippolito et al, 1993; Ippolito et al, 1994;
Jagger and Balon, 1997; Greene et al, 1998; Perry, 1998; CNSSN, 2001; Ng et al, 2002;
Shiao et al, 2002; Gillen et al, 2003; Smith et al, 2006a; Smith et al, 2006b; Venier et al,
2007).

However, when percutaneous injury rates are calculated, the sharps most commonly
associated with injury are winged IV needles. Ippolito et al (1994) found that although
the highest percentage of reported injuries (59.3%) were caused by disposable syringes
and hypodermic needles, this equated to the lowest rate of needlestick injuries (3.8 per
100 000 devices used). The highest injury rate was associated with winged steel IV
needles (10.1 per 100 000 devices used, 33.1%). Similarly, Jagger et al (1998) found that
disposable needles and syringes accounted for the lowest injury rate (6.9 per 100 000
devices purchased) despite being responsible for the greatest overall number. The
inconsistency between frequency and rate can be explained by the fact that needles and

syringes are the most frequently used sharp instruments.

In the operating department, the majority of injuries to surgeons and scrub personnel are

associated with suture needles (see section 2.3.5). For example, according to Smith ez al
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(2006b) suture needles are responsible for 50% of all injuries to scrub personnel. Tokars
et al (1992) found that 77% of injuries involved suture needles. Although suture needles
do not have a hollow bore, injuries during surgery often occur when the hands are
concealed within a body cavity and may go unnoticed allowing a significant period of
time for the puncture wound to be exposed to the patient’s blood and consequently

potential infection.

Injuries from scalpels are also potentially “high risk” because these injuries are likely to
be more severe than needlestick injuries. They may also occur when the hands are inside
a body cavity. Jagger et al (1998) found that scalpel blades caused moderate or severe

injury in 64.5% of cases compared to 47.2% of injures caused by suture needles.

Activity during injury

The activities that healthcare professionals were undertaking at the time of percutaneous
injury can be split into before, during and after use of the sharp object. Most injuries,
unsurprisingly, occur  during use. Activities such as  administering
intravenous/intramuscular/subcutaneous/subdermal injections (2-25.8%); suturing (17%);
phlebotomy (5-38%), intravenous cannulation or manipulation of intravenous line (10-
32.5%) are commonly associated with injury. Injuries are often sustained after use. Re-
sheathing caused 10.1-70% of reported injuries, disposal 2.8-13% and after use but
before disposal 11.3-42% of injuries (Hussain ez al/, 1988; English, 1992; Greene et al,
1998; Ling et al, 2000; Puro et al, 2001; Phipps e? al, 2002; ; Gillen et al, 2003; Ippolito
et al, 2003; Trim and Elliott, 2003; Cutter and Jordan, 2004; Rapparini ef a/, 2007). In the

operating theatre, injuries occur most frequently during suturing, see section 2.3.5.

Injuries sustained by support staff such as laundry or housekeeping staff is frequently the
result of incorrect disposal by healthcare professionals, for example sharps discarded into
plastic liners and laundry containers (English 1992). Gillen et a/ (2003) found that 79%
(65/82) of injuries sustained by housekeeping and laundry workers were due to sharps

left in inappropriate places, for example, the domestic referred to on page 50.
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Mucocutaneous exposure is most likely during exposures that generate an aerosol or
splash of blood and body fluids, such as during surgery or vaginal delivery. According to
Quebbeman ez al (1990), 118/234 (50%) of operations resulted in contamination of at
least one member of the operating team. The most common area of contamination is the
mucosa of the eyes 21 - 70% (Ippolito et al, 1993; Jagger et al, 1998; Gershon et al,
2000a; CNSSN, 2001; Puro et al, 2001). See also section 2.3.2.

Other factors contributing to inoculation injuries

Adoption of standard/universal precautions is recommended to reduce the risk of
inoculation injury (UK Health Departments, 1998; Pratt et al, 2007; Siegel et al, 2007).
Consequently, failure to comply with appropriate precautions is likely to be a significant
contributory factor in sustaining an injury (DOH, 2004; HPA, 2008) yet it is clear that

compliance is often poor, see sections 2.4 and 2.5.

Fatigue has been associated with injury, particularly in relation to medical trainees
(Fisman et al, 2007) where self reported fatigue associated with sleep deprivation was
associated with a three-fold increase in injury risk. Related to fatigue is the length of time
on duty before an injury occurs. Green-McKenzie and Shofer (2007) found that 20% of
injuries among medical house-staff and 6% in nursing and technical staff occurred
following 12 hours on duty. The difference between professions could be explained by
the fact that although length of shift may not be significantly different, nurses and
technical staff often work established shift patterns which allow for adequate rest
between shifts whereas doctors’ working hours are less predictable and will include
extended on-call periods where rest is absent or disturbed, thereby increasing levels of
fatigue and reduced alertness. This is corroborated by Smith et a/ (2006c) who identified
that nurses who work mixed shifts have an increased likelihood of sustaining needlestick
injuries compared to those who work exclusively day shifts (OR = 4.0, 95% CI = 1.7-
10.4), P<0.05) or night shifts (OR = 4.4, 95% CI = 2.0-10.1, P<0.05).

Other factors that have been identified in relation to sustaining inoculation injury include

working under pressure (Smith ez al, 2006b); length of surgical procedure (Goldmann,
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2002); high blood loss during surgery (Goldmann, 2002; Endo et al, 2007); sub-optimal
staffing levels (Smith ez al 2006b); inexperience i.e. having a younger than average age
(Smith et al, 2006c; Au et al, 2008) although Au ez a/ (2008) acknowledge that those
surgeons in more senior positions spent more hours operating per week; those aged <27
years (Smith ez al, 2006c) or those in practice less than three years (Abu-Gad and Al-
Turki, 2001) were most likely to experience an injury; working in the operating theatre
(Bakaeen et al, 2006; Fisman et al, 2007), emergency department (Fisman et al, 2007) or
intensive care unit (Smith ez al, 2006a); time of day, with most injuries occurring during
the period of greatest activity i.e. 08.00hours and 14.00 hours (Abu-Gad and Al-Turki,
2001).

Exemplar study

Shiao et al (2002) conducted a survey among healthcare workers comprising nurses,
physicians, technicians and supporting staff in 16 Taiwanese hospitals to estimate the risk
of contracting bloodbore viral infection following needlestick injury from hollow bore
needles. Healthcare workers reported all needlestick injuries sustained during the
previous 12 months, whether the device was contaminated, job category of healthcare
worker involved and their HBV vaccination status. A response rate of 82.6% was

achieved (8645/10,469, 95% CI, 81.9% - 83.3%).

Of 7550 needlestick injuries that were reported, 64.7% involved hollow bore needles.
The majority of healthcare workers who participated in the study (87.3%) had sustained a
needlestick injury during the 12 month study period (95% CI, 86.6% - 88.0%), 64.7% of
these involved a hollow bore needle (95% CI, 63.6% - 65.8%). Of these, 66.7% of the
devices involved had been used on a patient (95% CI, 65.3% - 68.0%). The total number
of contaminated needlestick injuries per healthcare worker per year was calculated as 0.6.
The researchers found that 27.8% of healthcare workers surveyed had no immunity to
HBYV infection either through past infection or vaccination. All were considered to be at

risk from HCV and HIV.
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To determine whether patients posed a risk to susceptible healthcare workers, four cross
sectional surveys of hospital in-patients were conducted. Blood specimens from all
patients over six years old admitted on the first days of September and December 1997
and March and June 1998 were tested for HBV, HCV and HIV. Sera from 1805 patients
were tested. HBV infection was the most prevalent with 16.7% of patients testing
HBsAG positive (95% CI, 15.0 — 18.4%); 12.7% tested positive for HCV antibodies
(95% CI, 11.2% - 14.2%) and 0.8% were HIV antibody positive (CI 95%, 0.4% - 1.2%).

Using this information, the number of personnel at risk of contracting HBV infection was
calculated as 543, physicians: 80, technicians: 113, supporting staff: 66. For HCV, the
numbers were nurses: 596, physicians: 90, technicians: 84 and supporting staff: 30. Only
1 nurse and perhaps 1 other HCW were at risk from HIV infection. The large number of
nurses in comparison to other healthcare workers reflects the larger number of nurses
employed and the greater number of procedures carried out by nurses that potentially

involve contaminated sharps.

2.6.2 Summary
Identification of the causes of inoculation injuries and those they affect is essential when

planning strategies to reduce the incidence of such exposures to blood and body fluids
and the potential for acquisition of bloodborne viral infection. Although frequency and
rates of exposure are presented in different ways in the studies reviewed, it is clear from
the data presented that inoculation injury presents a significant risk for healthcare

workers and that many of the injuries are preventable.
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2.7 REPORTING OF PERCUTANEOUS AND MUCOCUTANEOUS EXPOSURE
TO BLOOD AND BODY FLUIDS
2.7.1 Factors influencing reporting of inoculation injuries

2.7.2 Summary

2.7.1 Factors influencing reporting of inoculation injuries
Profession

There is evidence that doctors are less likely to report adverse exposures to blood and
body fluids than other HCPs. Between 0 - 85.2% of doctors report inoculation injuries
(Burke and Madan, 1997; Lymer et al, 1997; Hettiaratchy et al, 1998; Patterson et al,
1998; Haiduven et al/, 1999; Benitez et al, 1999; Shiao et al, 1999; Ng et al, 2002; Sohn
et al, 2002; Alvarado-Ramy et al, 2003; Cutter and Jordan, 2003; Tarantola et al, 2006;
Schmid et al, 2007).

Burke and Madan (1997) found that only 9% of doctors (29/274) reported inoculation
injuries compared to 46% of midwives (26/63) despite sustaining more injuries. Seventy
one per cent (274/384) of doctors claimed to have sustained an inoculation injury
compared to 22% (63/293) of midwives. Similarly, Cutter and Jordan (2003) found that
doctors (surgeons) sustained more inoculation injuries than midwives, 87.8% (79/90) of
surgeons had sustained an inoculation injury in the 10 years prior to the study, compared
to 47.3% (27/57) of midwives. This difference was statistically significant (y* 26.390,
P<0.001, OR 0.125, CI 95%= 0.55-0.284). However, surgeons were less likely to report
injuries. Only 52.7% of surgeons (39/74) reported their injuries whereas 90.5% (38/42) of
scrub nurses (x2 =15.479, P<0.001, OR=0.117, CI 95% = 0.038-0.362) and 91.3%
(21/23) of midwives (x> =9.506, P<0.002, OR=0.106, CI 95% = 0.023-0.485) reported

injuries during this period.
Shiao et al (1999) also found that profession influenced reporting (P<0.001). Overall,

87.3% (7550/8645) of HCPs failed to report inoculation injuries. Doctors failed to report
85.2% of their injuries (CI 95%, 83.2% - 87.2%), nurses failed to report 81.7% (CI 95%,
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79.6% - 83.8%), technicians 81.5% (CI 95%, 79.9% - 83.7%) and supporting personnel
74.6% (CI 95%, 70.4% - 78.8%).

Doctors’ chosen speciality influenced whether they reported exposures. Predictably,
surgeons experience more percutaneous and mucocutaneous exposures than other doctors
because of the frequent handling of sharps and exposure to comparatively large volumes
of blood (Lynch and White, 1993), yet are the least likely to report them (Hettiaratchy et
al, 1998). This could put patients at risk. “When a surgeon suffers a needlestick injury,
not only is he exposed to the risk of disease but so are his future patients” (Hettiaratchy et
al, 1998, p 440). Manian (1996) and Williams et al (1994) suggest that his might be
because surgeons do not perceive these incidents as significant, perhaps because

familiarity breeds contempt.

It would appear that this behaviour is leamned during medical training as studies have
shown that medical students are also reluctant to report adverse exposures to blood and
body fluids, with non-reporting rates of 75 — 85% recorded (Choudhury and Cleator,
1992; Kirkpatrick et al, 1993, Waterman et al, 1994; Schmid et al, 2007). This suggests
that whatever is learned during formal education and training, students follow the
example set by their mentors (Lymer et al, 1997). However, Sullivan ez a/ (2000) found
that all medical students in a study conducted in Birmingham (UK) reported their

injuries.

Lack of time

Being too busy and having insufficient time to report percutaneous and mucocutaneous
exposures to blood and body fluids has been identified by several authors (Haiduven et
al, 1999; Benitez et al, 1999; Shiao et al, 1999, Burke and Madan, 1997; Cutter and
Jordan, 2003; Au et al, 2008). This trend is more apparent among doctors than among
other HCPs with 55.2 - 64% of doctors not reporting injuries for this reason (Burke and
Madan, 1997; Cutter and Jordan, 2003) compared to 40% of nurses (Cutter and Jordan,
2003) and 29% of midwives (Burke and Madan, 1997). Related to lack of time was the

belief that the reporting mechanism was too cumbersome (77.4% of surgeons and 60% of
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nurses and midwives, xz = 0.581, OR = 2.286, 95% CI = 0.316-16.512) (Cutter and
Jordan 2003) and generated excessive paperwork (57.7% of surgeons) (Au et al, 2008).

Van Gemert-Pijnen et al (2006) identified that rather than being short of time per se
HCPs felt that complying with protocols in relation to standard/universal precautions and

reporting impacted on the time available to provide patient care.

Perception of risk

Where HCPs believe the risk of contracting a bloodborme viral infection to be low, rates
of reporting tend to be poor, with 26 — 90.6% of HCPs citing this as a reason for not
failing to report (Mangione et al, 1991; Burke and Madan, 1997; Patterson et al, 1998;
Benitez et al, 1999; Cutter and Jordan, 2003; Sohn et al, 2004).

According to Cutter and Jordan (2003) assuming that the patient did not pose a risk of
infection is more prevalent among doctors than other HCPs. They found that 90.6% of
surgeons (29/32) gave their perception that the patient was not “high risk” as a reason for
not reporting inoculation injuries compared to 50% of (2/4) nurses and midwives.
However, the difference between the 2 groups was not statistically significant (P=0.084,
OR=9.667, 95% CUI = 0.977-95.67).

Unfortunately, many HCPs underestimate the risk of infection following exposure to
infected blood (Patterson et al, 1998; Duff et al, 1999; Raghavendran et al, 2006). Burke
and Madan (1997) found that only 36% of doctors and 32% of midwives correctly
assessed the risks of contracting HBV from a needlestick injury; 77% of doctors and 69%
of midwives underestimated the risk of contracting HIV from a similar injury; 22% of
doctors and 7% of midwives failed to report inoculation injuries based on this perception

of risk.
Those who have sustained frequent injuries may be more reluctant to report than those for

whom injuries are an isolated occurrence (Trapé-Cardoso and Schenke, 2003). This may

be particularly prevalent among students who may feel embarrassed or become de-
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sensitized with each injury (Makary ez al, 2006a) or perhaps be wary of reprimand for

being careless.

Familiarity with reporting procedures

There is evidence that knowing the correct action to take following adverse exposure to
blood and body fluids encourages reporting and appropriate first aid (Gershon et al, 1995;
Knight and Bodsworth, 1998). All HCPs should therefore be aware of the appropriate
action to be taken. Unfortunately, studies demonstrate that knowledge of appropriate
policies and procedures is variable, with 9.4 -90% of HCWs being ignorant of the correct
mechanism for reporting inoculation injuries (Burke and Madan, 1997; Shiao et al, 1999;
Phipps et al, 2002; Cutter and Jordan, 2003; Hills and Wilkes, 2003; Trim et al, 2003).
According to Burke and Madan (1997), 27% of doctors and 29% of midwives did not
realise that reporting inoculation injuries was standard procedure. Shiao et al (1999)
found that 21.2% of doctors, 9.4% of nurses, 25.4% of technical personnel and 32.6% of
support personnel were unaware of the reporting requirement or mechanism (P<0.0001).
However, Cutter and Jordan (2003) found that 100% of nurses and midwives and 78.4%
of surgeons were familiar with the inoculation injury reporting procedure yet 32.4% of
respondents failed to report their injuries. Similarly, Hills and Wilkes (2003) found that
81% were aware of the appropriate policy and yet only 58.3% of nurses reported all or
most of their injuries. Au et al (2008) also found a high degree of knowledge of policies
with 87.5% of surgeons admitting to knowing the post exposure protocol but only 33.3%
reporting their injuries. Therefore, knowledge of policies alone is not sufficient to

encourage reporting.

Post-exposure follow up

One of the reasons why reporting is important is to enable appropriate follow up and
administration of post exposure prophylaxis (PEP) aimed at reducing the likelihood of
sero-conversion with HIV and HBV. The efficacy of this treatment not only relies on
prompt follow-up, but efficiency of the service providers in ensuring that the correct steps
are taken post exposure. This is particularly important in the case of HIV post exposure

prophylaxis which should ideally be given within an hour of the accident for best results
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(DOH, 2008). van Wijk et al (2006) found that 36% of injuries with a high risk of
transmission for HBV and 40% for HCV and HIV were handled incorrectly with
insufficient interventions initiated in 123/396 (31.1%) cases. However, over-reaction to
an incident is also undesirable and this has also been reported including unnecessary
testing of the source patient and prescription of post-exposure prophylaxis when not
clinically indicated (Patel ez al, 2002; van Wijk et al, 2006). This can cause unwarranted
anxiety for the patient involved and the unnecessary risk of side effects resulting from
PEP which may occur in up to 28% of recipients (Kiertiburanakul et al, 2006).
Inappropriate management of inoculation injuries could potentially lead to dissatisfaction
with the service and prevent HCWs reporting subsequent injuries (Cutter and Jordan,

2003; Au et al, 2008).

Other factors influencing under reporting

Other reasons for under reporting were cited less frequently or considered in a limited
number of studies, but nonetheless must be considered when planning interventions
aimed at improving compliance with reporting procedures. They include: concerns about
breaches of confidentiality, 4-17% (Mangione et al, 1991; Burke and Madan, 1997;
Benitez et al, 1999), fear of reprisals or adverse affect on career, 3-6% (Mangione et al,
1991; Burke and Madan, 1997; Phipps et al, 2002; Cutter and Jordan, 2003); inoculation
injuries are considered to be an occupational hazard, 0-62.5% (Cutter and Jordan, 2003);
length of experience (surgeons aged <35 years were more likely to report injuries than
those aged >35 years (9.82% compared to 1.1%, P<0.001) (Au et al, 2008) and feeling
that nothing could be done, 57-68% (Burke and Madan, 1997).

2.7.2 Summary
Reporting adverse exposures to blood and body fluids is not simply a bureaucratic

exercise, but can lead to potentially life saving prophylactic or early treatment which can
reduce the risk of acquiring a bloodbomne viral infection. It is clear that under reporting is
common, particularly among doctors, and that interventions must be designed which take

into consideration all the factors that discourage reporting and attempt to overcome them.
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2.8 IMPROVING GUIDELINE/PROTOCOL ADHERENCE
2.8.1 Guideline adherence/compliance
2.8.2 Improving compliance with universal precautions
2.8.3 Improving compliance with reporting procedures

2.8.4 Summary

2.8.1 Guideline adherence/compliance
Guidelines have been described as “systematically developed statements to assist

practitioner and patient decisions about appropriate health care for specific clinical
circumstances” (Institute for Medicine, 1990, p 39). Their purpose is to standardise
practice and establish and maintain minimum professional standards. However, not all
HCPs welcome guidelines, perhaps because they see them as affecting their ability to use
professional judgment (Day et al, 1998; Manias and Street, 2000; Heritage et al/, 2002).
They may also be unwilling to change because they are unconcerned about peer or patient
pressure (Natsch and van der Meer, 2003). Consequently, compliance with guidelines
may be incomplete. Where guidelines are developed externally, such as those issued by
bodies such as the UK Health Departments (1998) and introduced with a 'top-down'
approach, excluding individual practitioners and current stakeholders from the
compilation process, this may reduce personal commitment (Agree Collaboration, 2001;
O'Davies & Harrison, 2003).

Guidelines developed in isolation from practice, may be seen as divorced from the
complexities and constraints of clinical reality (Manias & Street, 2000) and may therefore
be side-lined or even ignored. Those such as standard/universal precautions could be
viewed as inconvenient and time consuming and consequently may not be followed
(Woolf et al, 1999). Guidelines may be perceived as a tool for protecting managers from
litigation associated with untoward incidents and reducing insurance premiums, with risk

management rather improved standards being the motivator (Lawton & Parker, 1999).

Doctors, more so than nurses, appear to be sceptical of guidelines (Cotton and Sullivan,

1999; Lawton and Parker, 1999; Manias and Street, 2000). Evidence suggests that
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doctors place more value on their professional autonomy than guidelines, whereas nurses
find policies and protocols useful for decision making and feel that they increase rather
than reduce their autonomy (Lawton and Parker, 2000;Manias and Street, 2000; Harrison
et al, 2002). Differences in role, responsibilities, existing working practice, experience,
training, culture and decision-making between doctors and nurses could help explain why
doctors view guidelines less favourably than nurses (Cotton and Sullivan, 1999; Lawton
and Parker, 2000). Whereas doctors rely on scientific knowledge and experience from
previous medical placements, nurses tend to communicate their knowledge with
reference to policies and protocols (Manias and Street, 2000). Doctors expect to be
involved in decision-making, and may therefore find the external imposition of protocols
incongruous with their professional socialisation (Kendrick, 1995). This could contribute
in some way to the lack of adherence to universal precautions and reporting procedures,

particularly by surgeons.

2.8.2 Improving compliance with universal precautions

The purpose of identifying the factors underlying compliance with universal precautions
is to devise initiatives that will be effective in improving compliance and hence safety.
There is little published work exploring the most effective method of improving long-
term compliance with standard/universal precautions as a whole, but strategies aimed at
improving other infection control activities, most commonly hand hygiene are relevant.
Unfortunately, many studies are insufficiently robust from which to draw firm
conclusions. Small sample sizes; lack of detailed description of the study population,
settings and interventions; lack of control; poor use of outcome data to measure the
efficacy of interventions; poor description and use of statistical methods and little on-
going follow up to establish long term impact are common (Aboelela et al, 2007; Gould
et al, 2008).

Due to the varied nature of contributory factors, it is unlikely that any single intervention
will be successful in achieving improvements, therefore a multi-factorial approach is
necessary (Wensing and Grol, 1994; Corser, 1998; Naikoba and Hayward, 2001;
Creedon, 2006). Seto (1995) argues that guideline implementation relies on identifying
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why staff is resistant to change. Infection control is one such area (Wye and McClenahan,
2000; Cooper, 2007). Persuasion techniques can then be used to effect improvements in
situations where attitude change is required before compliance can be improved (Seto,

1995).

Education

Knowledge of universal precautions does not always lead to improved compliance
(Farrington, 2007) (see section 2.6.1) and varying degrees of success have been achieved
by education and training. A beneficial effect of pre-registration and under-graduate
education on uptake of universal precautions is suggested by the fact that medical
students, junior doctors and nurses are more likely to adopt universal precautions than
those who are older and have been in practice longer (Ronk and Girard, 1994; Ramsey et
al, 1996; Jeffe et al, 1998; Akduman et al, 1999; Kim et al, 2001).

Several authors have suggested that if infection control education is to be effective, it
must be delivered in the workplace (Ching and Seto, 1990; Gould and Chamberlain,
1994, 1997; Teare and Peacock, 1996). However, continuing education in the workplace
has had varied results. Some interventions have proved to be effective in improving
compliance with standard/universal precautions, for example Huang er al/ (2002) who
found that nurses who had received training on universal precautions reported
significantly higher knowledge scores (n=49, P<0.001) and reported improved
compliance compared to those who had not received training (n=49, P<0.001). Similarly,
Creedon (2006) utilized an education campaign consisting of handouts and posters,
provision of alcohol hand-rub, feedback concerning hand hygiene behaviour to
successfully improve hand hygiene compliance among Irish nurses from 51% to 83%
(P<0.001). Long term compliance was not measured. Kim et al, (2001) were able to
demonstrate an improvement in compliance with universal precautions following
workplace education. Furthermore, they were able to maintain the improvement one to
two years after the education had taken place. Improved compliance was noted with both
protective eyewear, from 54% (332/597) before education to 66% (853/1285) after
education (P<0.0001); and double gloving from 28% (97/344) to 55% (435/788)
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(P<0.0001). They also found that percutaneous and mucocutaneous exposures to blood
and body fluids decreased from 17 per 200 observed hours to 24 per 545 observed hours
(P=0.042) following training. However, whether the change was sustained beyond two

years has not been established.

Other studies have demonstrated less success in increasing compliance following
educational interventions (Henry et al, 1992; Hersey and Martin, 1994, Williams et al,
1994). Although Williams er al (1994) reported improved compliance with glove-use
(P<0.05) and a reduction in re-sheathing needles (P<0.05) among those personnel who
had undergone three or more training sessions compared to those who had undergone
fewer than three sessions, they failed to demonstrate an improvement in use of eye
protection, masks and gowns. Gould and Chamberlain (1997) were unable to improve
compliance with a range of infection control activities including universal precautions
following a ward based education intervention, possibly due to poor attendance at
teaching sessions. However, they did identify key problems that may affect the ability of
educators to reach their intended audience including workload, shift patterns and other
mandatory training taking precedence over infection control. They also raised concerns
that as they were not employed by the relevant hospital, the researchers, one of whom
was the teacher, may have been viewed as ‘outsiders’ and therefore the teaching sessions
may not have been given priority. These issues must be considered if work based training

is to be successful.

Seto et al (1991), Seto (1995) and Thompson et al (2000) identified that those
individuals, known as ‘opinion leaders’ exert significant social influence on others and
can therefore, be useful allies in improving compliance with infection control measures.
For example, good practice by senior doctors and administrators has had a positive
influence on hand hygiene compliance in nurses (Whitby et al, 2006) but poor standards
by senior doctors and nurses may also have a negative effect (Lankford et al, 2003). This
can be exploited by utilizing these opinion leaders to provide training and education at

ward and departmental level. Infection control link staff can take on this mantle (Teare
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and Peacock, 1996, Dawson, 2003; Cooper, 2007) and have been shown to be more
successful at influencing practice than those seen as ‘outsiders’ (Cooper, 2004).

It has been established that lectures alone are the weakest strategy for disseminating
guidelines (Seto et al, 1991; Herman et al, 1994; Cooper, 2007) and that a more
successful approach is to combine education with the influence and support of opinion
leaders as adults need to see the relevance of information (Seto et al, 1991; Cooper,
2007). Flexibility must be introduced into any programme aimed at influencing
compliance and adult learning theories must be incorporated including networking,
critical analysis, reflection and questioning (Cooper, 2007) reflecting education rather
than training which encourages rigidity and inhibits development (Gould et al, 2008).
Seto (1995) argues that educators should know their customers by adopting a total quality
management approach. In so doing, the educator can identify what the user needs to
know and what they can use since adult learners are more likely to be responsive if they
can use the information they have been given. It can also not be assumed, that an
approach used successfully within one profession will necessarily be successful with
other healthcare professionals and must be personalized for each profession (Thomas et
al, 1999; Farrington, 2007). For example, materials designed for nurses for example may

be rejected by medical staff (Farrington, 2007).

Previous studies have identified that perception of risk is a strong motivating factor in
determining whether universal precautions are followed (section 2.5.3). For example
Goldmann (2002) argues that fear of bloodborne viruses is the prime motivator for
wearing protective clothing. Willy et al (1990) found that compliance with improved
working practices is likely to increase only when education altered perception of risk as
opposed to simply increasing knowledge. Ramsey ez al (1996) noted that nurses are
knowledgeable about universal precautions, yet still attempt to assess the risk of
HIV/HBV before deciding whether to take precautions, indicating that behaviour
modification is difficult to achieve. However, altering perception is difficult to achieve as
judgement may be associated with factors that cannot be altered by education, for

example, social, racial or ideological factors (Henry et al, 1994).
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Extreme methods have been suggested, including the use of scare tactics during training
sessions, e.g. by highlighting cases of occupational acquisition of bloodbome virus
infections (Haiduven et al, 1999). However, this approach is probably simplistic and
unlikely to be effective if HCPs feel remote from infected individuals. They will
therefore, be unaffected by their plight and consequently not modify their behaviour
(Nelsing et al, 1997).

It is clear that changing behaviour is complex. Several organisational and individual
factors affect behaviour, including beliefs, perceived health threat, self-efficacy, attitudes,
beliefs, intention, communication, participation, respect and fairness (Kretzer and Larson
1998, Cooper, 2007). Improving compliance involves identifying these variables and

incorporating them into interventions that will impact on individual behaviour.

Safety climate

Effective leadership in relation to safety and ensuring adequate supplies of protective
clothing and safety devices are available can improve compliance with universal
precautions by fostering a culture where safety is respected, staffing levels and resources
are adequate and leadership is strong (Clarke et al, 2002a; Lymer et al, 2003).
Workplaces that show a strong commitment to safety in this way have been able to
demonstrate fewer workplace injuries than environments that show a lesser commitment
(Diaz and Cabera, 1997; Green-McKenzie et al, 2001; McCoy et al, 2001; Hunt and
Murphy, 2004). Once employees recognise that strong management support is evident,
non-compliers often improve levels of compliance (Gershon et al, 2000b; Lymer et al,
2004). For example, not surprisingly, Green-McKenzie et a/ (2001) found that
compliance with infection control practices improved when personal protective
equipment and safety devices were readily available. According to Gershon et al (2000b)
HCPs perceptions of safety are related to “management decision making, organizational

safety norms and expectations and safety practices, policies and procedures” (p 212).
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Exemplar

Gershon et al (2000b) conducted a study within a US urban research medical centre to
explore the relationship between the hospital safety climate and workplace safety and the
occurrence of adverse incidents. Questionnaires were sent to hospital employees

(n=1240). The sample comprised nurses, physicians and phlebotomists.

The survey measured safety climate, demographics, self-reported compliance rates and
exposure history by using a questionnaire including 46 safety climate items including
support for safety programmes, communication and feedback about safety and

accessibility, availability and quality of safety equipment.

Statistical analysis was carried out using STATA software and included descriptive
statistics. Varimax rotation was used to analyse safety climate constructs and further
analysis using Cronbach’s o, bivariate associations to examine associations between
safety climate and demographics was carried out. Finally, stepwise multiple logistic
regression models were used for the relationship between compliance and exposure

incidents.

A total of 789/1240 questionnaires were returned (response rate 60%). A strong

correlation between safety climate and compliance was demonstrated.

HCPs who reported that the workplace was clean and orderly were more than three times
more likely to report adherence to safe work practices (OR=3.3, 95% CI, 2.2-4.9).
Compliance with safe work practices was high when senior managerial support was high
(n=789, OR=2.3, 95% CI, 1.5-3.4). The authors also found that women, younger
employees and employees with <14 years of education were more likely to comply.
Furthermore, the frequency of exposure incidents was significantly lower when the
support from senior managers was felt to be high (OR=0.56, 95% CI, 3.8-0.82). [N.B. the

confidence interval quoted here is as quoted in the published paper. However, it is likely
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that there has been a typographical error here, as the 95% CI should include the odds

ratio, and clearly, in this case it does not.]

Legislation and policy
Level of administrative commitment to safety is often related to the way in which
legislation affects clinical practice and employing organisations. In the USA, the
Occupational Safety and Health Administration (OSHA) issued the bloodborne pathogen
standard and made the use of universal precautions mandatory with effect from 1992
(OSHA, 1991). Yet many studies carried out since 1992, including those by Williams et
al (1994); Henry et al (1994) and Akduman et al (1999) reveal that uptake of universal
precautions remains poor. Ramsey et al (1996) noted an improvement after
implementation of the OSHA regulations. Nevertheless, compliance was still
disappointing. Since then, the OSHA has continued to issue federally enforceable
directives which take precedence over individual state requirements. In 2001, they
extended their guidance to include the following:
¢ Employers must review safer medical devices e.g. needle free systems at least
annually to reflect changes in technology. Their findings must be documented;
o Employers must seek input from health care workers when evaluating and
selecting safer medical devices;

e A log must be kept of all injuries from contaminated sharps.

In the UK, the use of standard/universal precautions is not legislatively enforceable.
However, all employers have a legal duty under the Health and Safety at Work Act
(Health and Safety Executive, 1974) to train and protect employees, and are obliged
under the Control of Substances Hazardous to Health (COSHH) Regulations (Health and
Safety Executive, 2002b) to review procedures involving hazardous substances, including
microbiological hazards, and to provide measures which will reduce or eliminate the risk.
Failure to comply could lead to prosecution, thereby encouraging employers to ensure
that their employees follow safety precautions. Development of local policies that can be
enforced by disciplinary action, are intended to increase compliance. However, UK

studies demonstrating poor compliance indicate that these measures are largely
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ineffective (Burke and Madan, 1997 and Leliopoulou ez al, 1999; Cutter and Jordan,
2004) perhaps because HCPs often feel remote from the development of policies
resulting in a lack of ownership and poor compliance (van Gemert-Pijnen et al, 2006).
Therefore, encouraging participation of key stakeholders in the development of policies

and protocols is essential for maximizing compliance.

Kelen et al (1991) found that introducing a policy with a monitoring component
improved compliance with universal precautions from 47.9% to 81% among emergency
department personnel in Baltimore. They report that non-compliance is recorded in
employee records in the hospital under study. Persistent failure to comply could
potentially lead to termination of employment. This approach, although extreme, appears
to be effective as no HCP has been disciplined for repeated lack of compliance since this

approach was adopted.

The recent introduction in England of the Health Act (DOH, 2006) has introduced the
ability to legally enforce infection control compliance (Farrington, 2007). However, this
Act does not apply to the rest of the UK.

Feedback

Recognising strengths as well as weaknesses has been shown to be beneficial in
improving compliance. A positive correlation betw