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Abstract

Hand hygiene is considered a key infection prevention strategy against the challenge
of healthcare associated infections, as it prevents cross-transmission of
microorganisms which may cause harm. Despite this, compliance amongst healthcare
professionals is often poor. Considerable attention has been placed on developing
interventions to increase hand hygiene, however known problems with measurement
make determining improvement from established baselines difficult.

This thesis addresses measurement through three research themes: The importance of
meaningful data (Study 1), the potential for technology (Study 2), and the influence
of human behaviour (Study 3). These are considered in relation to guidelines
developed by the World Hedth Organisation (WHO) (My 5 Moments for Hand
Hygiene). The thesis output provides recommendations for the healthcare setting,
technology industry and research community by forming a new conceptual and
integrated way of considering the measurement of hand hygiene compliance.

A mixed methods approach was applied using a single case study methodology
comprising three studies (two qualitative, one quantitative), based a a UK acute
National Health Service Trust. Healthcare professionals involved in the current hand
hygiene measurement process participated in al three studies (N=47). Methods
included structured literature reviews, participant observation, one-to-one and group
interviews, nonparticipant observation and analysis of existing case study site data.

In Study 1 healthcare professionals identified a lack of clarity regarding feedback,
and a lack of synergy between hand hygiene training and measurement. Combined
with data accuracy flaws, their view was that the current hand hygiene measurement
process produced meaningless data.

Study 2 investigated healthcare professional views regarding the potential of
technology to measure hand hygiene. It found that whilst current innovations are
unable to detect al the WHO 5 Moments, healthcare professionals are interested in
their potential to aid measurement and compliance. However they raised concerns
about Fit for Purpose, anonymity and resistance, and over-reliance on technology and
habituation. Interestingly participants suggested that hand hygiene across all WHO 5
Moments is not equal, expecting higher levels of adherence to Moments 2 and 3 than
Moments 1, 4 and 5. Study 3 explored this, investigating the theory of Inherent and
Elective hand hygiene behaviour. Inherent can be linked to Moments 2 and 3, through
activities likely to stimulate an automatic “disgust” reaction within humans. Hand
hygiene was significantly lower when healthcare professionals performed Elective
rather than Inherent activities.

The research developed Inherent and Elective theory further by proposing it as a lens
with which to view the WHO 5 Moments and develop strategies for improved
compliance. Understanding that hand hygiene is less likely at Elective activities,
linked to Moments 1, 4 and 5 suggests these as key areas of focus for technology
development. Acknowledging that hand hygiene may be more instinctive at Moment
2 and 3 may be useful when planning education, leading to reduced healthcare
professional apathy towards hand hygiene.

Involvement of healthcare professionals in exploring measurement processes and
developing technologies for hand hygiene is proposed as key to ensure data produced
by future methods of measurement is meaningful, vital to ensure desired behaviour
change.
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Handwashing: Term used by Whitby et al. (2006, 2007) in original Inherent and Elective
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Hand Hygiene: Term used throughout this written work to imply any form of hand
decontamination, either with soap and water or with alcohol based hand rub, the efficacy
and suitability of such measures being discussed herein.

I nfection: Micro-organisms have invaded tissue, leading to defence reaction (e.g.
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not be from the same participant as those attributed to GoD a in another section.

Use of >>to denote conver sational quotes: Where quotes from more than one person
areincluded to illustrate a theme the expression “>>" is used to indicate the beginning of
each subsequent contributor. The quotes from each of these contributors are also dightly
inset from the original quote

Word Count: 69,742

! Inherent and Elective Hand Hygiene theory comes from Whitby et al. (2006)
2 Distinction between Colonisation and Infection comes from Sax et al. (2007)
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Chapter 1

Introduction



1. ThesisIntroduction

This chapter presents an overview of the research context, and describes the
motivation for addressing the research question. This context, of Healthcare
Associated Infections (HCALI), is defined and quantified in terms of prevalence
and burden. Factors contributing to HCAI are discussed as well as strategies
designed to counter them. Also presented is an outline of the scope of thisthesis:

exploring future systems of measurement for hand hygiene in healthcare.

1.1. Defining Healthcare Associated I nfections

Healthcare associated infections (HCAI's) are infections acquired as a result of

contact with the healthcare systemin its widest sense— from care provided in

the home, to primary care, nursing home care and acute care in hospitals.
(Department of Health, 2003, in BMA, 2006, pp. 2)

Within the field of HCAI anumber of |abels refer to the same phenomenon. The
Department of Health (DoH) definition cited here (above) provides a succinct
example of amodern interpretation. The British Medical Association (BMA,
2006) use this definition to add context to their standpoint, that infections from

both hospitals and the community must be considered under the HCAI banner.

Often the labels Hospital Acquired Infections (HAI) and Nosocomial Infections
(NI) are used to denote the same or similar type of illness affecting Patients
receiving care from healthcare settings. 1n 2000 the National Audit Office
(NAO), in thelir report investigating the management and control of HAI in acute
NHS Trusts in England, defined HAI as ....infections that are neither present nor

incubating when a patient enters hospital (pp. 1).



In 2002 the World Health Organisation (WHO) responded to the growing problem
of such infections by publishing their cornerstone document, “ Prevention of
hospital-acquired infections: A practical guide (2nd Edition)” (Ducdl et a., 2002).
A focus on the acute setting was highlighted by the interchanging use of the terms
HAI and NI. The document outlined the prevalence of the problem and proposed
factors attributable to NI development. In their definition they explicitly refer to
the interchangeability of NI and HAI, and the acute setting focus:

Nosocomial Infections, also called ‘ hospital-acquired infections', are

infections acquired during hospital care which are not present or incubating at

admission. (Ducel et a., 2002, pp. 4)
Thus, it is necessary to be aware that literature within the HCAI field may equally
use the terms HAI or NI when referring to the same issues, contributory and
resultant factors. Thereis, however, an increasing shift towards understanding the
importance of the wider healthcare setting, and consequently the wider adoption

of the HCALI labdl.

HCAI can originate either from sources external to the Patient’s system
(exogenous) or within the Patient’ s system (endogenous) (WHO, 2002;
Ventilator-Associated Pneumonia, Safdar et al., 2005; Clostridium difficile
infection [CDI], Tabagchali and Jumaa, 1995). The goal of infection prevention
and control (IPC) isarguably, therefore, two-fold. Firstly, to reduce the risk to
Patients of devel oping endogenous infections, through strategies such as
responsible antimicrobial management. Secondly, to reduce the potential for
acquiring HCAI exogenously, through strategies focused around removing cross-

transmission risk. The concept is that whilst some HCAI may be unavoidable



(Pratt et a., 2001), sound working practices should enable the goal of prevention
to be reached in ever more cases:
Our vision isthat no person is harmed by a preventable infection.

Infection Prevention Society Mission Statement (I1PS, 20114, pp. 5)

1.2. Prevalence and Burden of HCAI

Problems regarding surveillance of HCAI are being increasingly recognised
(WHO, 2011). At the current time there remains no confirmed data on the total
number of HCAI in England, except that issued from Point Preval ence studies (for
example HPA et al., 2012). Issues regarding diagnostic criterion (Lu 2011, WHO,
2011) and mandatory reporting (DOH, 2010) contribute to lack of clarity in
establishing baseline HCAI figures. This applies not just in England, but globally:

...reliable estimates of the global burden are hampered by a paucity of data
adequately describing endemic infections at national and regional levels.
(WHO, 2011, pp. 228)

However, in 2010 the DoH accepted mandatory surveillance may not be viable:

It would be inappropriate to make surveillance of all HCAls mandatory
because the burden of data collection would not be justified against the

potential benefits of the surveillance for patients and the entire healthcare
system. (pp. 26)
In spite of these documented problems with surveillance, the burden of HCAI has
not gone unnoticed. In consecutive publications the NAO voiced concerns about
both the management and control of HCAI (National Audit Office, 2000, 2004).
A further publication concluded that whilst work in HCAI reduction had been

made, this progress had been patchy, including a distinct lack of urgency on issues



such as cleanliness and compliance with good hand hygiene (House of Commons,

2005, pp. 3).

Three major surveillance studies were carried out including England in the period

1996 to 2006, their findings summarised in Figure 1-1.

Gastrointestinal
B Urinary Tract
B Respiratory Tract
m Surgical Site

= Skin

m Bloodstream

(Bacteraemia) Emmerson et al (1996): The Second National Prevalence

Survey of Hospital Infections in the UK and Rol
B Other

Smyth et al (2008): Four Country Healthcare Hospital Infection Society (2007): The Third Prevalence
Associated Infection Prevalence Survey 2006 Survey of Healthcare Associated Infections in Acute
(UK and ROI) Hospitals in England 2006

Figure 1-1: Three surveillance studies of HCAI during 1996-2006 showing rapid
rise of Gastrointestinal Infections

These show arapid rise in the dominance of Gastrointestinal Infections (GI).This

was chiefly attributable to a steep rise in cases of CDI, with the Hospital Infection

Society study finding 70% of the recorded Gl identifiable as such (HIS, 2007).

In their four Country Surveillance study, covering Republic of Ireland (ROI),
Northern Ireland (NI), England, and Wales, Smyth et al. (2008) surveyed atotal of
75,694 Patients. They found that 5,743 had one or more HCAI, a percentage

prevalence rate of 7.59%. Their study also revealed that the highest HCAI



prevalence could be found in high dependency areas such as Critical Care
(23.23%). Specific HCAI (CDI and MRSA - Methicillin-resistant Staphyl ococcus
aureus) were also at their highest in Critical Care medical units. Such findings,
whilst alarming, are not surprising, bearing in mind the particular vulnerabilities

of those Patients liable to be found in such units.

In 2011 England, Wales and Scotland undertook a Point Prevalence survey (Table

1-1), carried out by the Health Protection Agency (HPA et a., 2012)°.

Table 1-1: England, Wales and Scotland HCAI Point Prevalence as reported by
the HPA et a. (2012) (reproduced from HPA et al., 2012 material)

Table 1: Comparison of key HCAI measuresin England, Scotland, Wales, 2011*
England Scotland Wales
Inclusion criteria | Acutehospitals All acute hospitals | All acute hospitals
Included independent sector | Sample independent | Included all non-
No non-acute sector sector acute sector
Self-selection, voluntary, Included non-acute No independent
60% uptake sector sector
Number surveyed
(figuresrelate to 52443 11604 6588
acute sector only)
HCAI prevalence 6.4% 4.9% 4.3%
from 2011 PPS (95% Cl 4.7-8.7) (95% Cl 4.5-5.4) (95% Cl 3.8-4.8)
SIS I LS 8.2% 9.5% 6.4%
Per centage
reduction since 22% 51.6%** 33%
2006 survey
Prevalence of CDI 0.4% 0.3% 0.5%
I\Pﬂrggerﬁfeg;on <0.1% 0.2% 0.1%
Top five HCAI:
1 Pneumonia/RTI (22.8) UTI (22.6) SSI (23.7)
2 UTI (17.2) SSl (18.6) UTI (12.3)
3 SSI (15.7) Pneumonia (17.5) Pneumonia (12.3)
4 Clinical Sepsis(10.5) BSI (10.8) Gl infection (11.7)
5 BSI (8.8) Eye & ENT (9.2) BSI (11.0)

*Note: data relates to acute sector only, although scope of survey included under each country
**HCAI definition in Scotland different to England and Wales definition in 2006. All

countries used same definition in 2011.

*Collaborating agencies British Infection Association (BIA), British Society for
Antimicrobia Chemotherapy (BSAC), Infection Prevention Society (IPS) and
Healthcare Infection Society (HIS).



This snap shot view of HCAI prevalence within the three countries demonstrated
astark contrast with that of the picture posted in 2007. GI was no longer
prominent in any of the nations' top three recorded HCAI. The limitations of
Point Prevalence include intragroup bias (Lanini et a., 2009), seasonal variation
(Public Health Wales NHS Trust, 2011), and the impact of Patient caseload
fluctuations on HCAI categories. Accepting these, the reduction in MRSA and

CDI cases still suggests a positive impact of high levels of focus since 2007.

The NAO (2009) reported that in 2007 just fewer than 10,000 people in England
had CDI or MRSA infections mentioned on their death certificates, as either an
underlying cause (7,916) or contributory factor (1,517). The figures provided for
2007 by the ONS (Office for National Statistics, 2008) show a dlight difference,
due to theinclusion of datafrom Wales: 8,324 and 2,052respectively, totalling

just over 10,000.

By 2011, however, dramatic falls for both infections were being recorded (Office
of National Statistics, 2013a, b). Mentions for MRSA fell to 364, and for CDI the
figure fell t02,053. Thisrepresented a 77% and 75% fall respectively for the
infections being mentioned on death certificatesin England and Wales. The latest
figures were released in August 2013.There were 292 deaths involving MRSA
recorded, and 1,646 deaths involving CDI, both representing a 20% improvement

(Office of National Statistics2013a, 2013b).



In their formal Strategy, the Infection Prevention Society (IPS) presents the
European picture thus:

According to data from across Europe over 4 million people are affected by
HAI every year. Of these 4 million, HAIs play a direct or indirect rolein the
deaths of just under 150,000 people.(2011a, pp. 4)
Continuing on an international front, a point prevalence study of Canada carried
out in 2002 found an HCAI rate within Patients of 10.5%(Gravel et a., 2007). In
America, Klevens et a. (2007) gave the 2002 picture as:

In 2002, the estimated number of HAIsin U.S. hospitals, adjusted to include
federal facilities, was approximately 1.7 million...estimated deaths associated
with HAIs in U.S. hospitals were 98,987.(pp. 160)

Finally, the figures from the 2002 WHO cornerstone document report the global

picture as follows:

A prevalence survey conducted under the auspices of WHO in 55 hospitals of
14 countries representing 4 WHO Regions (Europe, Eastern Mediterranean,
South-East Asia and Western Pacific) showed an average of 8.7% of hospital
patients had nosocomial infections. At any time, over 1.4 million people
worldwide suffer from infectious complications acquired in hospital.

(Ducel et a., 2002, pp. 1)

Moving back towards a UK focusit is possible to locate estimations of the
economic burden posed to the NHS by HCAI. Using a House of Commons report
(House of Commons, 2005) the DoH confirmed that 300,000 was the best
estimate of the annual number of HCAI. Since 1999 the widely accepted
estimated cost to NHS hospitals of caring for people that acquire aHCAI is over
£1 billion ayear (Plowman et al., 1999). Split a different way the Plowman et al.
report attributes an additional average cost of £3,154 per Patient should they

acquire aHCAI during their in-Patient treatment.



The burden of HCAI, though, is not merely economic. Patients contracting a
HCAI can experience additional pain, treatment and even death. Thisis aongside
the psychological burden of anxiety caused to both them and their families (Ducel
et a., 2002). The NAO summed up such considerations in 2000:

Their effects vary from discomfort for the patient to prolonged or permanent

disability and a small proportion of patient deaths each year are primarily

attributable to hospital acquired infections.(pp.1)
Work on Surgical Site Infections (SSI) provides a deeper insight into the effect of
HCAI on the Patient, allowing consideration over and above the economic burden.
Tanner et a. (2013) interviewed Patients known by their hospitals to have recently
experienced an SSI. Thematic analysis revea ed that Patients lacked an awareness
of SSI, in some cases having received treatment (antibiotics) without realising this
was not routine. They were also likely to look for explanations to assume
responsibility for the SSI occurring. The individual economic burden was also
revealed. Patients outlined the significant costs their SSI had caused, including
loss of both personal and other family member earnings as additional care was
required to deal with the impact of their infection. The additiona psychological
stress this may cause can be inferred. Further details, presented at conference by
Tanner (2013) provide moving support for the impact of aHCAI on Patient lives.
Direct quotes from Patients interviewed for her research included: | can’t cope, |
can’t cope. | just can’t do this; | wasin utter despair; and the strikingly pertinent:

There was a stage when | just wanted to die.

Due to these economic and Patient implications, and the likely risesin vulnerable
Patient populations, much research has been focused on identifying contributory

factors to HCALI. Thisresearch allows effective IPC strategies to be devised.



1.3. Contributory Factorsto HCAI

Due to advances in healthcare many varied groups of Patients are now vulnerable

to HCAI, aslifeis preserved where previously unable. The very young and

elderly, and with those suffering from multiple and complex illnesses, are al

likely to possess compromised immune systems. They may also have greater need

for assistance from in-dwelling devices and/or antimicrobial medication. Such

vulnerability has been widely reported, including by the WHO (Ducel et al., 2002)

and the DOH (2003) who proposed factors leading to the increase in HCAI

(Figure 1-2), (Figure 1-3).
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Figure 1-2: Summary of WHO (Ducel et al., 2002) discussion of factors
influencing NI (now HCAI) development, from four chief categories:

Microbial Agent, Patient Susceptibility, Environmental Factors and

Bacterial Resistance
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Four key areas proposed by the WHO (Figure 1-2) are Microbia Agent, Patient
Susceptibility, Environmental Factors and Bacterial Resistance. In the figure these
areas are colour-coded to related risk-factors. This shows that within each
category there are further factors which increase the risk of the development of a
HCAI. For example, the green category shows Patient Susceptibility and Age of

the Patient.

Further contributing factors to increasing occurrences of HCAI are outlined by the
DoH (Figure 1-3). These include three of the four key areas from the WHO
document, here to be found within the categories Organisational (Environmental

Factors), Antibiotic Resistance (Bacterial Resistance), and Patients (Patient

Suscentibility).
BEHAVIOURAL ENVIRONMENTAL

Poor compliance to Poor levels of

hygiene guidelines cleanliness of

equipment, clinical
area floors and walls

Antibiotic Resistance
Overuse in
Healthcareand
Extended use in

Nosocomial Infection:

Agriculture Contributing Factors PATIENTS
_ Increasein
to Increasmg Vulnerable Patient
G
Occurrences e
STRUCTURAL

ORGANISATIONAL
Bed ratios and turnovers,

Insufficientisolation
facilities, areas for

hand washing THERAPUTIC Patient and Staff
Indwelling Movements, Care mix at
interventions each Health facility

Winning Ways, Department of Health, 2003

Figure 1-3: Summarising Factors proposed by Department of Health (2003)
contributing to increasing cases of NI (now HCAI)

(Taken fromoriginal statement located on pp. 7)
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Not covered isthe area of Microbial Agent, however the report does make the
related statement that:
For a person to be infected whilst they are in hospital, an essentially simple
process has to operate. There has to be a source or reservoir of the bacteria,
virus or other organism that can cause the infection and there hasto be a
vector or means of transmission. (Department of Health, 2003, pp. 8)
New HCAI strains with increasing antimicrobial resistance (e.g. Endemic
Hypervirulent 027CDI, Kontra, 2011) point towards a continuing and increasing
burden upon ever stretched health resources. Of particular concernistherisein
elderly Patients within acute care. The Royal College of Physicians (2012) report
that close to two thirds of all admissions are Patients aged 65+. Once the age
bracket moves to 85+ the vulnerability for HCAI is further exacerbated. This
cohort is likely to spend around eight days longer in hospital than those aged <65:
stays of eleven days compared to three days. Length of stay has been
independently shown to be arisk factor for acquisition of HCAI (e.g. for UTI
[Urinary Tract Infection] in Intensive Care Units[ICU], Laupland et a., 2002).
This can naturally lead to alonger stay, further increasing the risk of multiple
HCAI (Paillaud et a., 2005). Intheir study, focusing on the role of under
nutrition in HCAI, Paillaud et al. found elderly Patients (aged >70) with more
than one infection stayed in hospital twice as long as those presenting with no or

oneinfection.

Thus whilst the results from the previous wave of HCAI interventions (2007-
2011) appear to show strategies were winning (i.e. Table 1-1), considerations such

asthe increasing vulnerability of populations indicate that the battle is not over.

12



1.4. The Chain of Infection

Using the Chain of Infection (Damani, 2003, Figure 1-4), the sequential steps

required for infection generation, transmission and acquisition can clearly be seen.
The metaphor of the chain allows for infection prevention strategies to be targeted
at one (or more) of the links within the chain. Breaking the chain at any one point

makes continuation of infection impossible.

Causative Agent ’

Susceptible Host Reservoir

Portal of Entry Portal of Exit

Mode of
Transmission

Figure 1-4: Chain of Infection (here from Damani, 2003) illustrating required
sequence of events for successful infection process
For HCAI the “ Causative Agent” can be seen as the microbiological agent,
exogenous or endogenous. The “ Portals of Exit or Entry” can be linked to
therapeutic interventions (e.g. cannula use), as well asissues relating to potential
infection via cross-contamination stemming from poor hand hygiene. This can be
exacerbated by symptoms of specific HCAI (e.g. fecal-oral route, linked with CDI
and Norovirus). Finally the “ Susceptible Host” relates strongly to the vulnerable

Patient population, already discussed here as a cohort on therise.
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Chapter 2 covers “ Mode of Transmission” and “Reservoir” in more detail, with
specific relation to hand hygiene, seeing hands as vectors for transmission, and the

environment as areservoir for potential cross-contamination.

1.5. Strategiesto Counter HCAI

Crucially, an awareness of risk factors relating to the occurrence of HCAI iskey
to planning the most effective strategies to combat their rise. Thisis especialy
important when acknowledging the increasing vulnerability of populations
engaging with healthcare services. The BMA (2006) clarifies the position
succulently: Although HCAIs cannot be eliminated, it is widely accepted that a

significant proportion are avoidable as they result from cross-infection. (pp. 8)

Strategies to counter HCAI naturally work alongside the factors proposed for their
occurrence (Figure 1-2; Figure 1-3). The WHO 2002 cornerstone document
(Ducel et a., 2002) provides detailed coverage on how to conduct 1PC
procedures, covering both every day and outbreak scenarios. Special attention is
also given to environmental planning and antimicrobial use, to allow those
working within the field to devel op processes and practices which can incorporate

good infection prevention standards.

In the UK the Epic Project (Pratt et a., 2001; Pratt et al., 2007) hastwice led to
national evidence-based sets of guidelines published. These enabled hospital
practitionersto seek clarification and direction as to how best prevent infection in
their healthcare settings. Topics including hand hygiene, catheter care and sharps

disposal were al reviewed. Overviews of existing problems were offered, and
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guidance as to how to proceed in the future, based on current presented evidence

were presented.

Sax et a. (2009) argue that of the resultant plans devised in response to these
factors, hand hygieneis of utmost significance as ...the single most important
element of strategiesto prevent health care-associated infection ... (pp. 827).
This claim is also supported by the BMA (2006), who state that effective hand
hygiene is paramount and the single most important intervention in infection
control (pp. 9).However, despite empirically supported successfully developed
models to improve hand hygiene within healthcare settings (Geneva Hand
Hygiene Model, Pittet et al., 2000; WHO Multimodal Hand Hygiene
improvement strategy, Sax et a., 2009) sustained healthcare professional

compliance has proven difficult to obtain.

This thesis explores the role of hand hygiene as a preventative measure for HCAI
from the perspective of monitoring, measurement and feedback. The standpoint
held is that to evaluate interventions designed to improve one of the most crucial
interventions in the prevention of cross-infection (Damani, 2003, pp.227), first
accurate baseline measures need to be available for analysis. Such measures

continue to be elusive (WHO, 2009).

1.6. Resear ch Scope

The presented research begins from the premise that hand hygiene is a practice
fundamental to IPC, required to maintain and advance strategies to reduce HCAI.
The research addresses how hand hygiene is measured (the audit process), and

questions whether there is a potential for technology within this process, bearing
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in mind the influences of human behaviour. It explores the challenges faced by
staff in performing auditing, which elements of hand hygiene may be more
automatic than others, and whether any technologies could help enhance the
ability to both perform and audit hand hygiene when necessary. Whilst discussed
in more depth in the forthcoming literature review chapters, the next sections

outline the chief building blocks providing the background to the current research.

1.6.1. Domain Knowledge

The concept of domain knowledge is central to the current research. It recognises
that individuals experiencing a process are liable to possess tacit awareness and
understanding of regulations (Hovenga et al., 2005), which can be seen asa
valuable information source. The identification of those within the process is seen
as vita to ensuring that any representation of the processis valid, and possesses

meaning for those who experienceit.

1.6.2. TheRoleof Hand Hygiene

Hand hygiene has been identified as akey tool in reducing HCAI cross-
transmission (WHO, 2009). Empirical evidence for the role of healthcare
professional hands in the transmission of pathogenic bacteriaincludes Bauer et a.
(1990), Pittet et al. (1999), Pessoa-Silvaet a. (2004), and Creamer et a. (2010).
All performed in-situ studies to monitor levels of contamination on healthcare
professional hand surfaces, and the potentia for this to spread both to and from
Patients and the surrounding environment. Direct evidence for the role of
healthcare professional handsin HCAI outbreaks includes El Shafie et a. (2003)

and Zawacki et a. (2004).
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1.6.3. Standardsfor Hand Hygiene

Global interventions such as the WHO’s My 5 Moments for Hand Hygiene and
national campaigns including the Cleanyourhands Campaign (CYHC) are
testament to the level of attention hand hygiene receives (Sax et al., 2007, 2009;
National Patient Safety Agency, 2004). The WHO strongly promotes the 5
Moments approach as an evidence based, field-tested, user-centred approach
designed to be easy to learn, logical and applicable in a wide range of settings
(WHO, 2013). Recent findings support its successful implementation in arange of

global settings (Allegranzi et a., 2013).

Despite such evidence-based guidelines, research also stands testament to
problems obtaining and monitoring hand hygiene compliance to required levels
(Kohli et al., 2009). In 2009 the WHO summarised the wealth of hand hygiene
adherence research carried out over the past 35 years (1977 onwards). This
demonstrated vast fluctuations between healthcare professional compliance rates
(from 5% to 89%, Berg et al., 1995 and Raskind et al., 2007 respectively, resultant
average of 38.7%). It isimportant to note that any cross-comparison between
studies is difficult, due to methodological differences and mixed hand hygiene
reguirements across settings. However, the picture presented shows that hand
hygiene compliance, in all the measured healthcare settings, fell lower than the

standards set by guidelines implemented at the time of the research.

1.6.4. Measurement of Hand Hygiene

When contemplating any improvement strategy, reliable, valid measurement isa

crucia tool in monitoring progress. Prior to implementing strategies to improve
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hand hygiene compliance, first the current performance level must be established,
to assess the impact of any intervention. Y et such behaviour has proven difficult
to accurately measure (Haas and Larson, 2007). Within this thesis the terms
“monitoring”, “measurement” and “feedback” are used to outline the elements
required to accurately assess interventions. A successful process needs to monitor
hand hygiene by detecting it has been required, and measure the details of the
event to record whether decontamination occurred. It must also provide feedback

to allow analysis and focus on subsequent priorities for performance change.

Auditing, a standard measurement procedure from the Quality Management (QM)
approach, has been widely adopted as a method of data collection within
healthcare hand hygiene assessment (Kilpatrick, 2008). Thisincludesthe
development of atool specifically designed to alow observation and
measurement of performance at the WHO 5 Moments (Hand Hygiene
Observation Tools, WHO, 2009b). However, even such tools which use direct
observation, deemed the gold standard by the WHO, only offer snap shots of hand
hygiene. They may also provoke the highlighted Hawthorne effect (Kohli et al.,

2009). Scope thus remains for alternative methods of measurement.

1.6.5. The Potential Role of Technology

Technology has been trialled in other sectors to ensure worker compliance to
essentia cleanliness protocols, for example the food industry (Rubinstein, 1998)
and the space industry (Garner, 2008). Aims have been to reduce labour intensive
aspects of ensuring compliance and addressing the potentialy flawed method of
direct observation. In healthcare settings specific work has been undertaken

within the area of hand hygiene (Swoboda et a., 2004; Boscart et al., 2008;
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Venkatesh et a., 2008). Thereis, however, alack of evidence that the concept of
domain knowledge has been considered. This relates to ensuring that the tacit
awareness and understanding of those involved in the process being investigated
has been considered to ensure that the product is Fit For Purpose. Such
involvement of the proposed end users can result in perceptions of increased
usefulness and perceived ease of use. These perceptions can be from those
involved in an innovations' devel opment, and those made aware that it was
developed involving peers from their expert area (i.e. other healthcare

professionals) (Li and Calantone, 1998; Davis, 1986).

1.6.6. Human Behaviour

With relation to the mechanisms underpinning hand hygiene, findings from
behavioural research suggest that different instances of hand hygiene may be
triggered in separate ways. Indeed, Whitby et al. (2006, 2007) postulate two forms

of hand hygiene behaviour, Inherent and Elective.

Inherent hand hygiene is an instinctive need driven by themes of self-protection. It
links to decontamination at times when the hands are visibly dirty, contaminated
for example by blood, or after touching an emotionally dirty areasuch asa
Patient's groin. Elective hand hygiene relates to opportunities where instinctive
hand hygiene does not occur. Perhaps when hands appear clean, or the area
touched is not emotionally dirty (e.g. taking a pulse), yet decontamination is still
required. Therefore hand hygiene has to be premeditated, it is not automatic.
Whitby et al. (2006, 2007) suggest that it is with Elective hand hygiene that

opportunities are more likely to be missed.
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1.7. Current Case Study

Central to this research project is the monitoring, measurement and feedback
process of hand hygiene compliance. These factors enable accurate assessment,
allowing baseline levels to be established, from which the impact of infection
prevention interventions can be evaluated. Intwo parallel studies at an acute
Trust setting (Study 1 and 2), an existing audit tool (ICNA, 2004) was used to
explore healthcare professional’ s views on hand hygiene measurement.
Perceptions of healthcare professionals regarding the potential of current hand
hygiene technologies to help them achieve the hand hygiene audit process more
successfully were aso investigated. The potential to explore the theory of Inherent
and Elective hand hygiene emerged from interviews and discussions. Thiswas
investigated in an observational study based on a cardio-thoracic ward at the case

study hospital (Study 3).

Domain knowledge, the importance of context and need to include those involved
in the studied process, was used to discuss the Fit For Purpose of hand hygiene
technology. Human behaviour, here Inherent and Elective hand hygiene, was
investigated to determine insights to overcome limitations of current hand hygiene
technologies. It was also discussed when considering implementation and

communication of the WHO My 5 Moments for Hand Hygiene.

1.8. Resear ch Objective

The motivation for the research is two-fold, coming firstly from the need to
understand the Fit for Purpose of both audit processes and technologies for

measuring hand hygiene compliance to required standards. Secondly, it stems
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from the need to recognise the role human behaviour may have in supplementing

limitations of existing technologies.

As such, the research question under investigation asked:

What is the importance of Domain Knowledge and Human Behaviour for the
development of successful Quality Audit Processes and (associated)
Technologies?

The research was conducted over three separate studies (Chapters 4-6). The data

from these contributes towards a proposal for a potential future system for hand

hygiene measurement, responding to the principle research question (Figure 1-5).
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Case Study

Study 1: Exploring the Current State of Hand Hygiene
Measurement at the Case Study Site Qualitative

Recommendations for
Obijective: “To determine the current state of hand hvgiene measurement at the case healthcare setting

study site and identify strengths andweaknesses of the process as
perceived by healthcare professionals ™

Flow of information
Flow of information

Study 2: Investigating the potential for Hand Hygiene technologies at
the Case Study site Qualitative

Recommendations for

Objective: “To explore the view of current healthcare professionals on the potential
] P f prof P technology developers

Jfor technology to measure, monitor and feedback hand hygiene
compliance to the WHO “My 5 Moments for Hand Hvgiene " in an NHS
acute setting”

Flow of information

\ 4

Study 3: Exploring Inherent and Elective Hand Hygiene Behaviour
In-situ: A Pilot Study Quantitative Recommendations for

future research

Objective: “To investigate the impact of Inherent and Elective trigger activities on
hand hygiene behaviour in an NHS acute setting”

Research
Question

Figure 1-5: Case study structure, consisting of three separate studies each contributing data responding to the principle research question
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Each study has a main objective, underpinned by individual aims (Table 1-2).

Table 1-2: Individual Study Objectives and Underpinning Aims

Study 1
Objective: To determine the current state of hand hygiene measurement at the
case study site and identify strengths and weaknesses of the process as perceived

by healthcare professionals.

Aim1 | ldentify tools used

Aim 2 | Understand/Portray how hand hygiene complianceis currently

measured/monitored within an NHS acute setting

Aim 3 | Clarify whether healthcare professionals consider this processto be a
burden AND whether they think it has the potential to be improved

Aim 4 | Clarify whether healthcare professionals consider the tool being used
(ICNA) is exacerbating the burden e.g. would a change of tool help?

Aim5 | Clarify whether healthcare professionas have concerns over data

accuracy

Study 2

Objective: To explore the view of current healthcare professionals on the
potential for technology to measure, monitor and feedback hand hygiene
compliance to the WHO My 5 Moments for Hand Hygiene in an NHS acute
Setting

Aim 1 | Determine whether any current technol ogies available measure/monitor
hand hygiene at the WHO 5 Moments

Aim 2 | a Clarify if healthcare professionals consider any of the ICNA (2004)
Hand Hygiene Audit Tool observationa questions (i.e. 32a-Q)
particularly difficult to monitor, measure, feedback on, or comply with
b: Clarify if healthcare professionals consider any of the WHO 5
Moments particularly difficult to monitor, measure, feedback on, or

comply with

Aim 3 | Using existing case study site hand hygiene audit data identify potential
areas where compliance appears particularly a problem.
Doesthis relate to healthcare professional perceptions (Aim 2)? Isthere

potential for technology to develop a solution?
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Aim 4 | Reactions to technology — do current healthcare professionals view
existing innovations as useful for measurement/monitoring/feedback of

hand hygiene compliance in their setting?

Aim 5 | Reactions to technology — do current healthcare professionals view
existing innovations as useful for measurement/monitoring/feedback of

compliance with regard to WHO 5 Moments?

Study 3
Objective: To investigate the impact of Inherent and Elective trigger activities

on hand hygiene behaviour in an NHS acute setting

Aim 1 | Categorise Inherent and Elective trigger activities using literature and
data collected from Studies 1 and 2, in collaboration with field experts
from the case study site (IPCT)

Aim 2 | Using observation in an NHS acute setting, determine whether rates of
hand hygiene compliance in healthcare professionals differ for Inherent

and Elective trigger activities

1.9. ThesisOverview

To answer the research question, the thesis consists of eight further chapters.
These cover the existing literature, research methodology, each individual study in

turn, and finally a discussion and conclusion of the work as awhole.

Chapter 2 provides aliterature review, outlining the importance of hand hygiene
for infection prevention and control, and considering the current state of
compliance and measurement. The first part focuses on establishing hand hygiene
as akey IPC strategy, examining it within the framework of the Chain of Infection
links mode of transmission and reservoir. Effective hand hygieneis presented as a
concept, looking at choice of agent, technique and the evidence base behind

current guidelines. Issues surrounding levels of compliance within the healthcare
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professional community and the related challenge of ensuring reliable, valid
measurement are then addressed. The concept of Quality Management (QM) is
then introduced, which allows an exploration of measurement for improvement.
Thisincludes the use of auditing, a process widely deployed within heathcare,

and for hand hygiene specifically.

Chapter 3 provides afurther literature review, introducing two key themes
underpinning the current research: hand hygiene technologies and human
behaviour. Initially two structured literature reviews are presented. One identifies
examples of hand hygiene technologies, the other explores the concept of Fit For
Purpose. Secondly background literature featuring the application of behavioural
theory to the field of hand hygiene is presented. This leads to the introduction of
the major theory used within the current research, Inherent and Elective hand

hygiene.

Chapter 4 outlines a case study methodology of hand hygiene measurement
within an NHS setting. The multidisciplinary background to the research is
presented, culminating in an introduction to the mixed methods approach which
provides a framework for the case study. An outline of the case study asa
methodology is provided, which further confirms its suitability for the current
research. Further detail is provided as to specific research tools, including

interviews and observations.

Additional considerations regarding conducting the research, including selection

of participants, ethical guidelines and details of the case study site are provided.
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Chapters 5-7 each present the individual objective, aims, method, results and
discussion of separate studies introduced in Chapter 2. These combine to make up
the singular case study (Figure 1-5). These studies draw on influences from the
fields of manufacturing, human factors and psychology.

Study 1 explored the current state of hand hygiene measurement at the case study
site, alarge NHS acute Trust based over two sites. A combination of participatory
observation and interviews with those involved in the process was used.

In paralel and following on from this, Study 2 investigated the potential for
technology to have arole within hand hygiene measurement at the case study site.
The views of the current healthcare professionals involved in the established
process were central. This study used the same research tools, with the addition of
documents outlining examples of hand hygiene technologies to aid discussion.
Study 3, performed separately from Studies 1 and 2, explored behavioural aspects
of hand hygiene. Observations of the hand hygiene compliance of nurses and
healthcare assistants at different trigger activities (Inherent or Elective) within a
cardio-thoracic unit were taken to investigate whether some activities provoked

higher rates of hand hygiene.

Chapter 8 presents aformal discussion of the findings of the current research,
bringing together the results and discussed themes from each of the component
studies. This allows specific focus to be given to answering the primary research
guestion, and the proposal of afuture system of measurement for the field of hand

hygiene. Limitations and future research opportunities are al so addressed.

Chapter 9 offersthe final remarks, thoughts and conclusions from the research.
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1.10. Research Contributions

The structure of the current research allowed a number of research contributions

to be identified. These stemmed from the individua studies and from their

combined response to the principle research question. These contributions are

summarised in Table 1-3 and discussed in more depth in Table 1-4.

Table 1-3: Research Contributions and Recommendations

No. | Study | Output Target Contribution (C)
Recommendation (R)
1 1 Recommendations for | Methods to establish and reveal domain
Healthcare Setting knowledge (C)
2 1 Recommendations for | Implementation of full PDSA cycle
Healthcare Setting (Quality Management approach) (R)
3 1 Recommendationsfor | Implementation of WHO 5 Moments
Healthcare Setting measurement (R)
Additional Actionable Feedback model
to ensure meaningful data (C)
4 2 Recommendationsfor | Fit for Purpose Matrix for hand hygiene
Technology technology assessment (R)
5 2 Recommendationsfor | Inclusion of domain knowledge in hand
Technology hygiene technology development (R)
6 3 Recommendationsfor | Type of clinica activity can affect
Future Research likelihood of hand hygiene
(study design/findings) (C)
7 n/a Future System of System of measurement with QM focus:
Measurement in Hand | allowing manual and technological data
Hygiene collection, and generation of
meaningful data (C)
8 n/a Future System of Conceptua splitting of WHO My 5

M easurement in Hand

Hygiene

Moments for Hand Hygiene to aid ease

of discussion, training, education (C)
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Table 1-4: Discussion of Research Contributions

No.

Recommendations for Healthcare Setting (Study 1)

Current measurement processes may contain hidden weaknesses. These
include data accuracy, efficacy, validity of produced data, and
perceptions of meaning amongst those involved with the process.

Use of domain knowledge, through identifying and involving individuals
from all areas of agiven process, can alow access to hidden
weaknesses, providing clarity. In the current research two novel
diagrams allowed this process to occur: APl Diagram and New Current
State Map.

These may offer benefit as frameworks for adaptation in other settings

where process evaluation is desired.

Lack of integration of routine auditing with additional Quality
Management (QM) systems was highlighted as a potential explanation
regarding unclear feedback loops revealed via participantsin Study 1.
A recommendation from the research was the implementation of a QM
approach of Plan, Do, Study, Act (PDSA) cycles. Theaim wasto
rebalance the focus from chiefly being on systematic data collection
(Do) to considering the implications of collected data (Sudy), and

courses of action appropriate for desired improvement (Act, Plan).

Lack of meaning was found to be a mgjor perceived weakness of the
existing system of measurement at the case study site.

This included a disconnect between the content of training and education
priorities, felt to be centred around the WHO My 5 Moments for Hand
Hygiene, and the measurement criteria, which utilised the ICNA (2004)
Hand Hygiene Audit Tool.

A recommendation of the research was that the case study site movesto
atool based on the WHO 5 Moments, providing a basis for meaningful
feedback. Further, an existing model of actionable feedback was
adapted to provide guidance when considering new forms of
measurement, to ensure generated data is able to provide meaning,

aiding performance improvement.
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Recommendations for Technology Developers (Study 2)

Fit For Purpose (FFP) of existing hand hygiene technologies was assessed
using a specifically designed matrix, evaluating their ability to monitor,
measure and feedback data on hand hygiene at each of the WHO 5
Moments.

Thistool is seen as asimple, effective scorecard approach to allowing
technology developers, and potential customers, to establish whether
innovations possess sufficient capabilities for the objective desired.
Thisis particularly important in light of the previously established
requirement for measured data to possess meaning for those involved
within the process. Therefore the FFP matrix, incorporating globally
recognised guidelines, would allow clear goals and functional requirements
to be set.

The adaptation of a conceptual model from the human factors field
(Human-Tech Ladder, Vicente, 2006) was suggested as a potential vehicle
for incorporating domain knowledge into the devel opment of hand hygiene
technologies, in addition to the use of the FFP matrix.

The application of domain knowledge to the assessment of technology
examples allowed a much wider discussion of their potential at the case
study site than would be possible by just applying the FFP matrix alone.
Healthcare professionals offered contextual information concerning why
certain technol ogies would or would not be appropriate. They also offered
insight into how they felt technology may have a place for measuring hand
hygiene at some, yet not all, the WHO 5 Moments. Such information
allowed further research to be planned (Study 3) and aso indicated that a
perfect score on the FFP matrix may not be required. This would suggest
technology developers could produce an innovation deemed useful in the
eyes of healthcare professionals which did not need to perform perfectly on
the FFP matrix.

Involvement of healthcare professionals in the assessment of hand hygiene
technol ogies has previously been sparse. The literature review found only
one technology discussing such an involvement, and no work similar to that

carried out here in Study 2.
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Recommendationsfor Future Research (Study 3)

The likelihood of hand hygiene occurring in response to specific clinical
activities, categorised as Inherent or Elective, was examined through a pilot
study for Study 3. Resultsindicated that Inherent clinical activities
triggered significantly higher levels of hand hygiene than Elective clinica
activities (32 (df 1) 11.077, p=<0.001). The study provides the first data of
its kind from within an NHS acute setting.

The study design developed allows for replication in similar contexts. This
can test and refine the framework method, and obtain further data regarding
the influence of human behaviour on likelihood of hand hygiene.

A Future System of Measurement in Hand Hygiene

The data from the three individual studies conducted, and associated
discussions, combine to form aresponse to the primary research question.
Both domain knowledge and human behaviour have an important rolein
the development of quality audit processes and associated technologies, in
this example as applied to healthcare hand hygiene. A potential future
system of measurement was developed to demonstrate how both concepts
could be of benefit. This system allows both manual and technological
measurement to be deployed. Datais generated, analysed and fed back
within a Quality Management system for improvement.

Within the proposed future system of measurement, and wider discussion,
specific focusis placed on the ability to incorporate the WHO 5 Moments.
Thisisto ensure hand hygiene data discussed possesses meaning.

A conceptual splitting of the WHO 5 Momentsis offered as a starting point
for further work. Thisis based on findings from the human behaviour
research (Study 3), which supported the perceptions of heathcare
professionals (Study 2).

Thisisto alow for greatest impact when discussing and training/educating

healthcare professionals with regard to required hand hygiene priorities and

performance.
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Chapter 2

Hand Hygiene: Importance, Effectiveness,

Compliance and Measurement:

A review of the literature
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2. Hand Hygienein History

Within the field of infection prevention Ignaz Semmelweis (1815-1865) is
synonymous with the topic of hand hygiene, leading him to be recognised as a

father figure of hand decontamination (Pittet and Boyce, 2001).

Carter presents a compelling argument for the contribution of Semmelweis to the
discovery that disease transmission, in his case puerperal fever, could be directly

linked to the hands of the healthcare professionals.

Semmelweis' s work focused on the identification of a cause for puerpera fever,
rather than merely a symptomatic definition, more afeature of thetime. Whilst
leading British medical knowledge of the period had accepted the view of
contagion with relation to puerperal fever* it was Semmelweis that identified the
causing factor as the absorption of decaying matter. Thus puerpera fever could be
passed through poor hand hygiene in healthcare professionals (and be
endogenous, thus appearing to have no obvious cause). The popular British view
on contagion had been that only Patients with puerperal fever could prove a
danger to other similar Patients (e.g. pregnant women). Even those who
acknowledged that healthcare professionals may play arolein the transmission
did not acknowledge that other activities involving decaying matter (e.g. post-
mortems on non-puerpera cases) could be equally dangerous as sources of future

puerpera fever.

* Here Carter adds a footnote that has particular relevance, thus is reproduced thus: “ A year before
the first appearance of Holmes's essay, [the] Lancet, (1842, i;879) reported that in a discussion of
puerperal fever in a meeting of the London Medical Society ‘the chief apparent circumstance isthe
diversity of opinion...asto the nature...the symptoms and the treatment of the affection....One fact
only respecting the disease was generally admitted, namely is unquestionable contagiousness'” .
(Carter, p.60, footnote 14)
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Whilst Carter accepts other medical experts before and during Semmelweis’'stime
made allusions to the cross-contamination of puerperal fever, he arguesit is
apparent in the existing documentation from the period that Semmelweis’ s voice
alone directly attributed the spread of the illness solely to decaying matter and the
need for hand hygiene, without accepting there may also be other explanations.
For example, Carter notes Frederich W. Scanzoni, who, whilst acknowledging
Semmelweis's theory regarding the role of hand hygiene in the spread of

puerpera fever may partly explain causality, Cater argues...insisted that the
disease was primarily due to atmospheric or miasmatic influences and that it

could sometimes be caused by other factors as emotional trauma. (Carter, p.67)

However, despite such posthumous accolade it is similarly well documented that
Semmelweis suffered opposition from much of the medical community during his
lifetime. This arguably contributed to his early death (Pittet and Boyce, 2001). In
the 150 years following, with the benefits of scientific advancement, evidence
continues to mount in support of hisoriginal stance as to the importance of hand

hygiene. This notion is to be addressed in the forthcoming sections.

2.1. Why isHand Hygiene Important?

The opening section of thisthesis outlined the background to the research with
reference to the Chain of Infection (Damani, 2003). The links of causative agents,
susceptible hosts and portals of entry/exit were examined. Microbiological agents,
Patient susceptibility requiring increased therapeutic interventions, and the danger
of poor hand hygiene when caring for Patients were briefly discussed with

reference to these links in the Chain of Infection.
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This section, focusing on hand hygiene, explores the two remaining links in the
chain: mode of transmission and reservoir (Figure 2-1). Firstly the evidence for
hands as vectors for pathogens is explored for the mode of transmission link.
Secondly evidence relating to environmental contamination is offered as an
example of the reservoir link. Together these will be used to support the concept

that effective hand hygiene is essential to prevent cross-transmission of infection.

Causative Agent
e.g.
Microbiological Agent

Susceptible
Host
e.g.
Rise in
Vulnerable Patients

Reservoir
e.g. Environmental
Contamination

Portal of Exit

e.g.
Bodily Fluids

Portal of Entry
e.g.
Indwelling Devices

Mode of Transmission
e.g.
Hands as Vectors for
Pathogens

Figure 2-1: Adapted Chain of Infection diagram with examples of potential risk

factorsfor each link

2.2. Mode of Transmission: Hands as vectorsfor pathogen transmission

Hands have been proven to be vectors for transmission of bacteria and other
pathogens within the healthcare setting. In essence such evidence can be traced
back to the work of Semmelweis, where the link between hand hygiene and
Patient outcome could be seen. However it isto more recent and arguably more
empirically solid research that the focus of this thesis now turns, to confirm the

potential role of hand surfaces in the transmission of infection.
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2.2.1. Hand Transmission

Microbia analysis has shown that the surfaces of the hands are, in their natural
state, covered in microorganisms. Pittet et al. (1999b) divides these into two
groups:

1. Resident Flora: organisms that reside on the surface of the hands

2. Transient Flora: contaminants that come into contact with hand surfaces

It istransient florawhich is of concern in terms of the Chain of Infection, asin the
words of Pittet et a. (1999b):
Unless introduced into body tissues by trauma or medical devices such as
intravenous catheters, the pathogenic potential of resident flora is usually
regarded as low. In contrast, transient flora causes most nosocomial infections
resulting from cross-transmission. (pp. 821)
Bauer et a. (1990) proposed four accepted routes for microbial cross-transmission
within medica (predominantly ICU) settings: 1. Hand transmission, 2.Food and
Equipment (Millership et a., 1989), 3.Aerosols (Dandalides et al., 1984) and
4.Air (Bengtsson et al., 1979).In their account, they documented the
acknowledged evidence for the role of the air route in the cross-transmission of
some non-viral organisms, including Saphylococcus spp. (Bengtsson et al, 1979),
Streptococcus spp. (Cruickshank, 1935), and fungi. However, they noted a lack
of clarity relating to how this information further related to incidence of HCAI,

and its comparative impact with the hand transmission route.

To address this lack of clarity they conducted a seven week bacteriological survey
on aseven bed medical ICU ward. Threetimes a week samples were taken from

each of the following categories:
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1. Handwashing cultures (from personnel from each of three shifts)

2. Air samples

3. Patient samples (tracheal secretions from intubated Patients; urine from
catheterized Patients; swabs from infusion sites’'wounds showing signs of

infection; cultures from ventilator humidifiers)

Handwashing samples (328) from 39 staff members were evaluated and 97 air
samples were taken. The average air colony counts showed 447 colony forming
units (CFU). From the 53 Patients tested, nine produced bacterial samples.
Crucially seven out of the nine Patients had indistinguishable organisms also
found on the hands of their nursing contacts. This was compared to only one of

the nine Patients displaying alink between Patient and previous air contamination.

Bauer et a. (1990) thus concluded that direct Patient-Staff contact was the most
important route of microbial cross-transmission, over and above the air route of
transmission. Critical to their stance was the finding that the array of bacteria
recovered from the Patient samples was different from that recovered from those

grown in the air source.

The study may be limited by sample size (N=39), being located in a single setting
and stemming from arelatively short study duration of seven weeks. However, the
findings indicate a clear difference between sources of contamination. Cross-
transmission was much more likely to occur in amedical setting due to Patient-

Staff hand contact than through an airborne route.
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2.2.2. Hand Contamination: Patient to healthcar e professional

An experimental setting was used by Ehrenkranz and Alfonso (1991) to determine
the risks of pathogen transfer from colonised Patients to healthcare professional
hand surfaces, and subsequent contacted surfaces. Their design involved
controlled contact between healthcare professionals and a Patient known to be a
gram-negative bacteria carrier. A two-period cross-over design with two 15
second contacts per hand, followed by hand hygiene with either plain soap or
alcohol rinse was employed. After performing hand hygiene, and a specified
waiting time (one minute), catheter manipulation was executed to arequired pre-
determined 15 second sequence. From Patient contact to catheter manipulation,
during which time the hand hygiene occurred, was approximately four minutesin
each case. Two data readings were recorded in this study, with collection of glove

juice after the Patient contact stage, and after the catheter manipulation stage.

Whilst the study is admittedly limited in scope, involving only six healthcare
professionals in one Nursing Home setting, the findings provide evidence for the
role of hands as vectors. This occurred from both Peatient to healthcare
professional, and then further to the surrounding environment. Ehrenkranz and
Alfondo (1991) found that despite the use of the soap wash (post Patient contact),
contact with the known gram-negative bacteria Patient routinely led to transfer to
the healthcare professional and the catheter later manipulated (for Proteeae
speciesin 11 out of 12 experiments). The use of the alcohol was more effective,
reducing this transfer to two out of the 12 experiments, supporting the notion of

appropriate hand hygiene (i.e. with proven agents for hygiene, see 2.4.).
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The study is arguably limited by its experimental design, thus the activities used
may not replicate how Patient care processes or hand hygiene levels would
operate during normal Patient care routine. Indeed, the authors note that the
Patient contact site used, close to the groin to simulate checking the femoral pulse,
is one perhaps rarely used within a Nursing Home setting, yet much more likely
within an ICU. Thus empirical evidence from studies carried out using in-situ
Patient care must also be examined. This can establish a more rounded and
ecologicaly valid picture (i.e. sampling the individual’s behaviour in the real

world; see Shiffman and Stone, 1998).

Pittet et al. (1999b) carried out in-situ research for three months across a range of
eight wards within alarge (~2,000 bed) University Hospital in Geneva,
Switzerland. A far greater sample of staff than used by Ehrenkranz and Alfonso
(1991) were recruited for this study (417 vs. 6 respectively). Each of these
participants was observed performing a routine episode of Patient care, ending
with hand hygiene, after which a five-fingertip sample was collected to alow for
bacterial CFU to be analysed. The findings support the claim that healthcare
professional hands became contaminated through routine Patient care. However
the authors are self-critical of their study, due to pitfalls associated with the use of
overt observation. Using an in-situ design may add more realism to the research
than using an experimental model design like Ehrenkranz and Alfonso (1991).
Neverthel ess the same limitation of whether the equivalent level of hand hygiene
observed during the study would indeed occur during routine Patient care
processes carried out by healthcare professionals under non-observed conditions

remains. This observer-bias or Hawthorne Effect is discussed more | ater.
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A further study that may suffer from the limitation of observer biasis that of
Pessoa-Silvaet al. (2004), who conducted their study in-situ, using a 20 bed
Neonatal Unit of alarge tertiary teaching hospital in Geneva, Switzerland. Here
healthcare professionals were observed carrying out routine models of Patient
care. Unlike the artificial scenario outlined in Ehrenkranz and Alfonso (1991),
samples of hand surface pathogens were collected at specific points during these
care processes. Samples were taken before applying hand rub, after applying hand
rub and directly following the episode of Patient care (prior to any hand hygiene).
Observer bias may have occurred due to the artificial nature of the healthcare
professional having their care routine interrupted in order to take samples. In
summary the authors found that all types of care observed (that did not include
healthcare professionals using gloves) were associated with a significant increase
in the bacterial contamination of the hands of the healthcare professionals,
measured in CFU. The limitation of observer bias, as with the Pittet et al. (1999b)
study does not detract from the finding that healthcare professional hands became

contaminated through Patient care processes.

2.2.3. Hand Contamination: Specific Pathogens

With relation to specific pathogens, as opposed to the more generalised
contamination of hand surfaces already discussed, Creamer et a. (2010)
investigated the presence of MRSA on healthcare professional hand surfaces
(fingertip analysis), having noted a scarcity of such empirical evidence within the
field. Their study, involving over 500 healthcare professionals (N=523) based at a
700bed acute tertiary referral hospital assessed hand contamination at seven

specific points of Patient care: (1) before/ (2) after social Patient hand contact, (3)
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before/ (4) after clinical contact with Patient, (5) before/ (6) after exiting an
isolation room and (7) after contact with ward equipment/the environment. The
research recovered afinding of MRSA contamination of 5% from all 822 samples
taken. That is, MRSA was recovered from 38 of the 822 fingertip samples taken
from 523 healthcare professional participants over the nine week, two-phase
study. A breakdown by Patient care point (i.e. 1to 7) is provided by the authors
(pp. 108). Of particular note hereisthat After Clinical Contact with Patient (Point
4) resulted in a6% MRSA contamination finding (12/194), and there was a 10%
MRSA contamination finding for After Environmental Contact (10/138) (point 7).

Further discussion of environmental contamination is presented shortly.

Thus additional support is given to the concept of hands as vectors for pathogen
transmission, here with specific reference to MRSA. The authors accept that their
findings of positive MRSA samples may be skewed by inadequate drying. Also
limiting the study is the previously discussed issue of observer bias. However as
this may have produced a positive Hawthorne effect, increasing hand hygiene and
in turn potentially reducing hand contamination, this may in part alleviate some of
the limitation of the positive-skewing of the premature sampling of inadequately
dried hands, which may have over-estimated levels of hand contamination;
however thisis speculative. A further limitation, acknowledged by the study
authors, is that the research was predominantly carried out during the day-shift
(split by morning and afternoon sessions), thus may not be representative of other
periods of Patient care when hand hygiene levels may vary e.g. night-shift (Sahay

et dl., 2010).
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The studies of Pessoa-Silva et a. (2004), Pittet et al. (1999) and Creamer et al.
(2010) do not, however, imply a causal relationship between hand surface
contamination and subsequent infection. This may be seen as alimiting factor to
the argument in support of hand hygiene. However, studies investigating the role
of hand surface contamination in infection outbreaks can be used to move towards

this causal link.

2.2.4. Hand Contamination: Outbreaks

Following an outbreak of a specific HCAI (Acinetobacter baumannii), El Shafie et
al. (2003) assessed the spread of the infection from one admitted trauma Patient to
aresultant 21 Patients over asix month period (January-June 2001). Whilst no
molecular typing was performed across the cases, all strains analysed from
Patients and from samples swabbed from the ward environment and healthcare
professionals had the identical antibiogram. The authors noted that all the swabs
also produced carbapenemase, cephal osporinase and acquired penicillinase,
factors they argue indicate a high possibility of asingle circulating strain. Further
investigation was undertaken into the mechanisms of transmission of this strain.
Evidence suggested that spillage of respiratory secretions (during suction
procedures, leading to aerolisation) may have contaminated the immediate Patient
environment (e.g. Patient bed rails). The authors suggest that healthcare
professional hands (found to be contaminated with the same strain) then became
the vectors of transmission to subsequent Patients. This hypothesis was further
supported by an analysis of the staffing policy. Whilst the ward had a 1.1 Patient:
healthcare professional ratio, breaks were covered by staff from within the unit.

This allowed the potential for cross-contamination from a contaminated Patient to
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anon-contaminated Patient. Once infection prevention and control (1PC)
strategies (including closed suction, environmental cleaning and strict before/after
Patient care hand hygiene) had been implemented the outbreak was contained and
no further cases occurred. This supported the identification of these factors

(including hand surfaces as vectors) as mechanisms of transmission.

Further support for the role of hands as vectors from outbreak analysis comes
from Zawacki et al. (2004). Here four fatal neonatal cases of Pseudomonas
aeruginosa blood stream infection (BSI) over asix week period (13th July—30th
Aug 1997) were investigated in the setting of an 18 bed NICU (Neonatal ICU) in
New England, USA. A further case from February 1997 was identified once the

outbreak was being investigated, thus five case-Patients were included.

As part of the investigation hand cultures were taken from 178 healthcare
professionals who had working contact with the unit, five of these returning
positive for P. aeruginosa. The use of genotyping (see paper for details) allowed
four of these specimens to be excluded from the investigation, as they did not
match with the neonatal cases. Further samples taken over a seven day period
from the remaining healthcare professional revealed continuing presence of
P.aeruginosa, with samples from other body sites returning positive from the
external ear location (negative elsewhere). Analysis of care records revealed that
four of the five case-Patients had been cared for by this healthcare professional,
later identified as having positive hand cultures of the same genotype. This was
compared with other neonates of similar background (matched on, for example,

weight, gestational age) of which the same healthcare processional cared for 5 out
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of 15. The authors present this exposure to the healthcare professional asalikely

association with a significance value of p=0.05.

The outbreak was halted with the implementation of a barrage of 1PC measures,
including the reassignment of the specified healthcare professional to non-clinical
duties. Theindividual was aso treated for the P. aeruginosa ear colonisation. This
was found to lead to subsequent negative tests of both ear and hand culture
samples, in combination with a new stringent hand hygiene regime. The authors
agree that whilst the evidence for an ear-hand-Patient mode of transmission may
be persuasive, it could not be proven definitively. However, it does appear the
most likely explanation, especially in light of weaknesses cast on the adternate
explanation of contaminated equipment. Equipment was effectively
decontaminated prior to the fourth case occurring, and aso had low findings with

relation to the specific genotyped strain.

2.3. Environment as Reservoir

Thefina link in the Chain of Infection isthat of the environment as areservair,
whereby contamination in the surrounding area becomes a source of infection
through inefficient or non-existent removal of micro-organisms. These pathogens
may then find their way to a susceptible host, via other previously discussed

modes of transmission.

Boyce (2007) summarises published levels of contamination in hospitals,
highlighting the variation, with levels ranging from 1-27% of surfacesin Patient
rooms on ‘regular hospital wards', to a‘few per cent to 64% of surfacesin burns

units with MRSA patients (pp.51).
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It is acknowledged that there is a key difference between colonisation and
infection (see Glossary). Further it is understood that the maority of micro-
organism transfers from the environment to the Patient result in colonisation (Sax
et a., 2007). However preventing cross-colonisation is seen as atarget of hand
hygiene as the transfer of (multi-resistant) microorganisms can been seen to both
contribute to increasing antimicrobial resistance and areservoir of potential
pathogens (Sax et a., 2007). In terms of HCAI, cross-colonisation can lead to
exogenous cases, whereby introduced pathogens find an entry to the Patient,
particularly in vulnerable situations such as heightened immune-suppression or

existing portals of entry (e.g. IV catheters) (Bhallaet a., 2004).

2.3.1. Patient Room Occupation: An example of Environmental

Contamination (MRSA)

Boyce (2007) cites Otter et al. (2006) as an example of specific heathcare
research into environmental contamination, focusing on high-touch surfaces
within Patient rooms. In this comparative study, the authors selected eight
Patients with Gastrointestinal (GlI) MRSA colonization and concomitant diarrhoea
(cases) and six Patients with MRSA at other body sites but clear stool samples

(controls).

Sampl es taken from case rooms reveal ed that where Gl colonisation and
concomitant diarrhoea was present 59% of surfaces were contaminated with
MRSA.A breakdown of these cultured results found that the bedside rails were
contaminated100% of times. In 88% times there were MRSA positive samples on
the blood pressure cuffs. Such contamination was found on 75% TV remote

controls, and on 63% of bedside tables. Thiswas higher than the findings from
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toilet seats (63%), toilet rails (50%), toilet dressers (50%), door handles (38%)

and IV Pumps (25%).

In comparison, in the control rooms where Patients had clear stool samples, only
23% of surfaces tested were found to be contaminated, significantly lower thanin
the case rooms. When comparing specific locations, bedside rails were again
found to be most likely to be contaminated, found in 67% of samples taken.
Toilets and call buttons were the next most likely areas, both returning positive
samples 37% of times. All the other seven sitesin the control rooms returned
positive samples less than 20% of times. The implications for such findings,
regarding how they may lead to spikes and troughs of hand hygiene compliance,

are discussed in Chapter 7, a study which investigates hand hygiene behaviour.

Whilst the Otter et al. (2006) study involved asmall sample (N=14) at asingle
site, the findings are illustrative of the issue of environmental surfaces as potential
reservoirs for contamination, here for the HCAI MRSA. Though this individual
research does not demonstrate the cross-infection process, in that it does not show
infection occurring in a Patient or healthcare professional, it implies such arisk.
Thisis due to enabling the continuation of the Chain of Infection. In the case of
MRSA thisrisk isof particular concern considering evidence that routine hospital
cleaning measures are not aways effective in removing MRSA contamination

(Bhallaet al., 2004; French et a., 2004).

2.3.2. Environmental Contamination: Patient I nfection

The limitation of the Otter et al. (2006) reported findings, of alack of evidence to

support the link between environmental contamination and subsequent Patient
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infection, can be addressed using an outbreak study presented by Schultsz et al.
(2003). Thisinvestigated an MRSA outbreak within the nine bed head and neck
surgical ward (HNS) of a 703bed tertiary care University hospital in Amsterdam,

Netherlands.

Theinitial source case was identified via a positive sputum culture taken in May
2000, from a Patient admitted in April. Screening of Patients recently discharged
and currently present in the unit revealed a further four colonised cases. Thisled
to the introduction of isolation procedures for the care of in-Patients identified as
colonised. Despite staff screening and other attempts to trace the MRSA source
(i.e. previous Patient locations), no outbreak source was identified. Thorough unit
disinfection was conducted, and no new cases identified, resulting in the outbreak
being declared over in July 2000. However, afurther case of MRSA colonisation
was found through screening in mid-August 2000. The Patient had been
transferred from the unit to an additional unit (surgical intensive care unit [SICU])
and back. Screening of Patientsin the HNS found four further colonised cases
(one now moved to medical ICU), and screening of the SICU found colonisation
of three further Patients. Once more IPC measures were implemented and
disinfection of al three units (HNS, MICU, SICU) was conducted, however at the
beginning of September 2000 two further colonised Patients were found on the

HNS.

Extensive |PC measures were implemented which, the authors argue, eliminated
the potential source of colonisation being existing Patients, incoming Patients or
healthcare professionals working within the affected wards. When a further

Patient was found to be colonised four weeks post-1PC implementation, the
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environment as areservoir hypothesis was firmly suspected. This was supported
by the existence of three previously negative samples from the same Patient.
Subsequent sampl es taken from the identified Patient’s room recovered positive

MRSA samples from two ultrasonic nebulizers.

Detailed analysis found a flaw in the cleaning process had led to nebulizer dust
filters not being cleaned weekly, despite protocol recommendations. These dust
filters were the site of MRSA positive samples. Following correct nebulizer
decontamination, and a return to correct cleaning protocol, no further new Patient
colonization occurred. The outbreak was declared over in March 2001, at which
point the use of ultrasonic nebulizers on the HNS was no longer standard

procedure.

Aswith previous examples (El Shafie et al., 2003; Zawacki et a., 2004) outbreak
study designs have limitations owing to alack of control due to their retrospective
nature. Indeed the authors here acknowledge they were unable to trace the paths
of the nebulizers to conclusively prove the transmission of MRSA to each of the
colonised Patients. Thiswould have been the ideal scenario, but was not policy on
the HNS, where nebulizers were shared as a unit facility. However, dueto the
lack of new colonisation after the identification of the nebulizers as the reservoirs
of MRSA contamination, and effective decontamination, the hypothesis for their
role in the infection pathway is arguably upheld. Further support was added by
negative swabs taken from healthcare professionals and Patients prior to the final
colonised case being discovered (circa October 2000, four weeks after final

extensive IPC methods introduced).
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This study illustrates that despite extensive |PC measures, including regular
screening and barrier nursing as implemented here, HCAI may still occur if any
one of the links in the Chain of Infection is overlooked. Here aflaw in cleaning
protocol alowed the environment to become the reservoir for dangerous

pathogens.

The detailed study of Schultsz et a. (2003) carries a similar message to that of
Kumari et al. (1998) from some five years previous, describing another MRSA
outbreak, thistime in a hospital in the North-East of England. Another outbreak
study, here the source was identified as ventilation grills linked to the hospital
heating and cooling system. Occurring due to a chimney effect caused by a
power-saving exercise leading to intermittent switching on/off, airborne particles
were being sucked/blown across the environment. As the grills were never
cleaned the dust within the system became polluted with MRSA contaminated
florafrom atransferred Patient. The system became areservoir for the pathogen

in spite of cleaning elsewhere and strict IPC measures.

These two outbreak studies are only a sample of a number which illustrate
potential sources of environmental contamination which may provide the essential
link for the continuation of the Chain of Infection. Other sources of references
include Cotterill et a. (1996), similar to that of Kumari et a. (1998) and Schultz
et a. (2003) with afocus on hospital fixtures and fittings [Exhaust ducting], and
work on equipment contamination, including Livornese et a. (1992) [Electronic
rectal thermometers|, Porwancher et al. (1997) [Electronic ear thermometers] and

Falk et al. (2000) [Contaminated EK G leads|.
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Each of these studies demonstrates the importance of thorough outbreak
investigation, as well as the reactive requirement of IPC, with an emphasison
exploring the potential of the environment as a source of any HCAI. Thisis
particularly important with the issue of hand hygiene, as whilst effective hand
hygiene would reduce the risk of transmission, compliance rates to guidelines are
often found to be significantly less than 100% (Bolon 2011).Therefore the more
heavily contaminated the environment, the higher the risks are of transference
from areservoir of infection, viathe hands of the healthcare professional, to a

susceptible host i.e. the vulnerable Patient.

2.4. From Environment to Hands

Bhalla et al. (2004) allows the connection between the links of the environment as

areservoir and mode of transmission, to be seen in an HCAI example.

They investigated the hypothesis that nosocomia pathogens would be acquired
frequently on the hands of healthcare professionals having contact with surfaces
near Patients in their institution who had not been placed in contact precautions
(e.g. isolation, barrier nursing). Bhalla et a. (2004) used a culture survey
methodol ogy on eight wards of a 368bed acute care medical facility over atwo
week period. Healthcare professionals disinfected their hands prior to contact
with a Patient’s bed rail and bedside table (using an alcohol rub, and a blood-agar
plate to ensure no pathogens were present on the hand surface). Each surface was
touched for five seconds. If neither surface was available an alternative within
Patient reach surface was used. The hand was then imprinted onto an agar plate

and microbiological analysistook place over 48 hours.
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The authors found positive hand imprint cultures after contact with surfacesin 34
(53%) of 64 occupied Patient rooms for one or more of the four nosocomial
pathogens assessed for (VRE [V ancomycin-resistant Enterococcus|, gram
negative bacilli, S. aureus, and CDI). Thiswas also true for 24% (6 out of 25) of
the rooms that had been cleaned post-Patient discharge. Whilst the study failsto
provide the final link in terms of displaying Patient to Patient cross-
contamination, it does highlight that pathogens may remain in the environment,
even after cleaning, ready and able to be transferred to hand surfaces. If hand
hygieneis not effectively carried out, this could then be transferred to a suitable

host.

The authors acknowledge the limitations of their study, including the small and
arguably unrepresentative sample (i.e. predominantly elderly male Patients) and
the use of brief hand contact with surfaces which may not be representative of
daily care duties. However, as seen with Otter et al. (2006), bed rails and Patient
tables are surfaces highly likely to be contaminated. Indeed, in the earlier study of
Weber and Rutala (1997), areview of VRE colonization studies, they found that
the most commonly contaminated sites in hospitals were bedside rails, tables,
blood pressure cuffs and floors. Less commonly contaminated surfaces included
urine catheters and IV pumps. Thus the use of both bedside rails and Patient
tablesin the Bhalla et al. (2004) study may not give a misleading interpretation as
to how healthcare professional hands may become contaminated. Given that such
surfaces are located within such close proximity to the Patient, and within the
Patient Zone, they are perhaps liable to require frequent contact/moving during
daily care routines. However, it is accepted that thisis speculative, and a better

design would incorporate hand culture swabs from actual care routines. The
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relevance of the difference between these two apparent groups of hospital surfaces
(featuring high and low contamination) is discussed further in the Chapter 7 with
reference to potential links to their role in generating different levels of hand
hygiene compliance, with possibly damaging consequences. In brief, the concept
discussed, Inherent and Elective hand hygiene, suggests that it would be those
surfaces with the highest levels of contamination (e.g. bedside rails) which would
actually be least likely to trigger hand hygiene compliance. However those
featuring the lowest levels of contamination (e.g. urine catheters) would be most

likely to trigger healthcare professional hand hygiene (Whitby et al., 2006).

With regard to length of contact, increased contact through daily duties has been
seen to increase hand contamination (Pittet et al., 1999b). Therefore this study by
Bhalla may be faulty of under-estimating contamination, rather than over-
estimating. It would be expected that if longer contact times had been used in the
study they would have produced higher levels of contamination, further
supporting their findings. Therefore their l[imitation of short-contact times can
perhaps be argued to not greatly affect the underlying argument, that
environmental contamination can be transferred to the surfaces of heathcare

professional hands.

Bhallaet a. (2004) are not alone in showing that hand surfaces of healthcare
professionals can become contaminated without direct contact with Patients.
Similar supportive evidence can be found from the work of Tenorio et al. (2001),
exploring VRE within a healthcare setting, using 50 healthcare professionals
carrying out normal Patient care activities. The study was designed to test the

efficacy of glove useto protect from VRE cross-contamination, thus microbial
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analysis was taken pre-and post-glove removal. Participants already found to have
VRE contamination prior to the analysis were excluded (six in total), leaving 44
for the glove-testing phase. Of these 17 were found to acquire the same VRE
strain from the Patient when their gloves were tested. Furthermore, five of these
17were found to have the VRE on their hands once their gloves had been
removed. Thisindicated that glove usage may not be totally effectivein
preventing VRE contamination during routine Patient care. What is critical to the
argument hereisthat there were three participants who carried out Patient care
which did not include any direct Patient contact (i.e. manipulating items within
the room) who were subsequently found to have acquired Patient’s strains of VRE
on their gloves. Whilst they did not then show acquisition on the hand surface,
the glove surface finding does show support for the risk of transference between
environmental contamination and hand contamination through normal care
activities. This suggests that contamination of the hand surface would have

occurred if the gloves had not been present.

Thisfinding isin line with the earlier study of Boyce (1997), using the context of
working in aroom occupied by a Patient with MRSA in either awound or urine
sample. Almost half of sampled nurses (five out of 12) tested positive for MRSA
in aglove surface test after performing routine Patient care involving contact with

inanimate objects.

2.4.1. Theroleof Hand Hygiene and the Chain of Infection

The previous sections, both in the introduction and through the sections on mode
of transmission and environment as reservoir, demonstrate the role of hand

surfaces in the process of cross-infection. This highlights the importance of

52



effective hand hygiene to break the Chain of Infection. In the next section, on
hand hygiene compliance, the apparently counter-intuitive situation of poor levels
of compliance within healthcare will be presented. Thisincludes a brief summary
of potential factors affecting adherence levels, and wider discussion on the

complex challenge of how to accurately measure hand hygiene.

2.5. Effective Hand Hygiene

Once the need for hand hygiene has been established, through an understanding of
modes of transmission and identifying the environment as areservaoir, the
reguirement to ensure that practiced hand hygiene is effective is paramount. The
2009 WHO guidance document provides a definitive review of suitable hand
hygiene preparations (section 11, pp. 30), including considerations regarding
context specific concerns (e.g. water quality). The objective hereisnot to
reproduce such literature, but to briefly summarise key aspectsrelating to
effective hand hygiene. These have particular relevance to the concept of

measurable behaviour, a main theme of this research.

Of use in considering effective hand hygiene is the figure provided by Sax et al.
(2007) (Figure 2-2), where the authors define the concept:

Effective hand cleansing can prevent transmission of micro-organisms from
surface A to surface B if applied at any moment during hand transition

between the two surfaces. (pp. 11)
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Figure 1 Core element of hand transmission. (1) Donor surface "A" contains micro-organisms "a”; receptor surface
‘B° micro-organisms "b°. (2) A band picks up a micro-organism "a® from donor surface "A" and carries it over Lo receptor
surface "B°, no hand hygiene action performed. (3) Receptor surface "B’ is now cross-contaminated with micro-
organism "a" in addition to original flora "b". The arrow marks the opportunity for hand hygiene, e.g. the time perdod
and geographical dislocation within which hand hygiene will prevent cross-transmission; the indications for hand
hygiene are determined by the need to protect surface B against colonkation with "a" — the preventable negative
outcome in this example.

Figure 2-2: Visual representation of cross-transmission via hand surfaces
(Reproduced from Sax et al., 2007)

2.5.1. Soap and Water

Plain soap, defined as any detergent based product not consisting of antimicrobial
properties (WHO, 2009), possess limited hand hygiene benefits. The main effect
of use isto remove visible contamination rather than acting on amicrobial level.
The WHO (2009) cite data from Rotter (in Mayhall, 1999) showing the reduction
of bacterial count on skin through the use of plain soap:

...handwashing with plain soap and water for 15 seconds reduces bacterial
counts on the skin by 0.6—1.1 logio, whereas washing for 30 seconds reduces
counts by 1.8-2.8 logao.(pp. 30)
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They further cite three empirical studies’which demonstrate the failure of plain
soap to remove pathogens from the hand surfaces of healthcare professionals. In
the most recent of these (Bottone et al., 2004), investigators found nosocomial
bacterial pathogens (including MRSA, and VREF; Vancomycin Resistant
Enterococcus Faecium) remained evident on fingertip imprint analyses following
five 30 second hand hygiene cycles using a non-antiseptic soap (as used
throughout hospital hosting the research). Coupled with the finding that
contamination from the fingertips of an individual could be passed directly those
of another viadirect contact, and endure subsequent hand wash cycles, led them
to support the call for hand hygiene to be considered inefficient if soap was used
without an antiseptic or alcohol base. Thiswas in line with recent guidelines

(Boyceet ., 2002).

A further step supporting a move away from the notion of standard soap and water
use as being efficient comes from two citations within the Boyce et al. (2002)
guidelines. Here hand hygiene performed with plain soap and water is compared
with some form of hand antisepsis (pp. S7), the latter found to be favourable in
reducing HCAI. Ascited by Boyce et a. (2002), Massanari and Hierholzer (1984)
found mixed results for decreased HCAI rates associated with hand antisepsis use
on different ICUs. Maki (1989), however, demonstrated lower HCAI rates when

antiseptic hand hygiene was undertaken by healthcare professionals.

In afinal nod towards the use of alternativesto plain soap the issue of
contamination of the soap can be briefly addressed. Sartor et a. (2000) compared

hospital units known to have had the HCAI Serratia marcescens present in the

°Ehrenkranz and Alfonso (1991); McFarland LV et al.(1989); (Bottone et al, 2004); See WHO
(2009) references for full details, studies 88, 110 and 260 respectively.
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last two months (case units), with units without such an incident (control units).
(Liquid) soap, soap pump bottles and healthcare professional hand surfaces (pre
and post wash) were cultured using a matched-units design. The findings showed
ahigher rate of S marcescens contamination for soap (8/10 contaminations) and
soap pump bottles (8/9 contaminations) in the case units than within the control
units. Transfer to hands, crucial to the greater picture here, was found to be
evident via culture sampling of 63 healthcare professionals. 15 (24%) showed S
mar cescens contamination after performing hand hygiene. Therisk of
contamination was found to be 3.5 times more likely if the soap was contaminated
and 54 times more likely if the soap pump bottle was contaminated. Finally,
analysis from the research period (two months) highlighted a significant
association between soap pump bottle contamination and the occurrence of one
(or more) incidents of Smarcescens HCAI. Thisinfers apotential full circle view
of how recontamination and reinfection could occur. In recommendations for
future practice the authors highlight the dual issues of pump bottle contamination
(requiring disposable bottles for future use) and soaps able to resist specific
pathogens (in this case S marcescen). Strong support is offered for an increasein
the use of alcohol based hand disinfectants, especially in light of their documented

efficacy and efficiency, as discussed next.

2.5.2. Alcohol Based Hand Rubs (ABHR)

Alcohol preparations, outlined by the WHO (2009) as containing either ethanol,
isopropanol or n-propanol, or a combination, have become an increasingly
common site in many western healthcare settings. They offer an efficient

alternative to hand hygiene with antibacterial soap and water (V oss and Widmer,
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1997). ABHR have been tested for efficacy against amyriad of pathogens (e.g.
see Boyce et al., 2002, pp. S10; WHO, 2009, pp. 32 for detailed overviews), with
the overall summary that it is effective as a counter-measure to gram-positive and
gram-negative vegetative bacteria (e.g. MRSA and VRE), however is not effective
as a counter to bacterial spores (e.g. CDI). Work by Pittet et al. (1999b) further
confirmed the effectiveness of ABHR in comparison to unmedicated soap and

water as a method for reducing bacterial contamination on hand surfaces.

In amuch cited paper, Voss and Widmer (1997) concisely offer arationae for the
use of ABHR as atime-saving aternative to hand hygiene using a soap and water,
with a standardised setting of an ICU for context. Their calculation delivers a
proposed time saving of 13.3 hours per shift within the ICU setting studied (based
on 12 healthcare professional s working), by switching to ABHR rather than using
asoap and water approach. This striking result, from the extreme of their
comparison calculations (using an assumed 100% compliance rate), led the
authors to suggest that, amongst other benefits, hand hygiene compliance may be

positively affected by the time saving promise of ABHR.

Since the publication of Voss and Widmer (1997) ABHR has become
commonplace throughout the NHS. It was a cornerstone of the Cleanyourhands
Campaign (CYHC), whereby the avail ability of ABHR at points of care (i.e.
Patient bedsides) and ward entrances was a core intervention (National Patient
Safety Agency, 2004). The recent evaluation of the CYHC (Stone et a., 2012)
revealed dramatic risesin procurement of ABHR (3.4 to 26.0 mL per Patient bed
day), attributed by the authors, in the main, to the campaign aims. Encouragingly,

results presented by the authors indicated atrend in the last four quarters of the
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campaign (Jul 07 - Jun 08 inclusive) interpreted as an estimated reduction in
MRSA bacteraemia of 1%...for each additional mL used per bed day (pp. 3, and
Table 3, pp. 9). Furthermore Stone et a. (2012) cite the publication of the Health
Act (2006) as being associated with a significant rise of ABHR procurement.

This act included specific guidance on the use of ABHR, including the stipulation
that An NHS body must, with a view to minimising the risk of HCAI, ensure that....
(e) there is adequate provision of suitable hand wash facilities and antibacterial
hand rubs (pp. 5). By comparing the study period prior to the act publication date
against the remaining period following publication the CYHC datafound ABHR
procurement rose post-publication: from 0.68mL per bed day to 0.99mL per bed

day.

Concern has been raised about an increasing recourse to ABHR leading to a
reduction in soap and water decontamination. Such behaviour could be potentially
catastrophic in cases where HCAI pathogens are unaffected by ABHR, asin the
case of CDI (Gould et al., 2007). However, in response to the concern of Gould et
a. (2007), which directly addressed the CYHC, Stone et a. (2007) cited the
Geneva Study (Pittet et al., 2000). This study found that despite the introduction
of ABHR, recourse to soap and water hand decontamination remained stable. A
similar finding was subsequently found at the eval uation stage of the CYCH
(Stone et al., 2012).The acknowledged increase in ABHR procurement was not
found to be at the expense of soap procurement, which itself increased

dramatically: from 17.4 to 33.8 mL per bed day.

Such atrend was a so noted by Whitby and McLaws (2007) who proposed a

behavioural explanation for continued soap and water decontamination in the face
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of potentially time-saving ABHR use. To be discussed later, their view is based
upon the proposition that hand hygiene can be separated into two components:
Inherent and Elective. Inherent relates to a sense of “automatic” hand hygiene,
linked to perceptions of self-risk, performed when hands are visibly dirty, feel
sticky, or in response to contact with an emotionally dirty trigger (e.g. armpit).
Elective relates to remaining instances of hand decontamination, whereby an
element of learning of appropriate hand hygiene behaviour is required. Whitby
and McLaws (2007) suggest ABHR may be more strongly linked to Elective hand
hygiene. Thisis due to the automatic, long-standing association between soap and
water decontamination and reduction of perceived self-risk (i.e. Inherent hand
hygiene). They suggest an increased use of ABHR is seen due to increased hand
hygiene following Elective hand hygiene triggers, perhaps partly due to new
interventions (i.e. CYHC posters, availability of ABHR). However, hand hygiene
following Inherent hand hygiene triggers is unaffected by new interventions, due
to its well-established, self-protection base. Recourse to soap and water is more
automatic, therefore levels of soap procurement (as an indicator of soap and water
use) remain unaffected by alternate methods of hand hygiene being introduced.
Whilst final evaluations of the CYHC (Stone et al., 2012) do show soap
procurement increase, contrary to the origina suggestions of Whitby and McLaws
(2007), this may be explained by the accompanying spike in CDI casesin the UK
during the CYHC (see 1.2.). Thismay have led to institutional-wide emphasis on
hand hygiene with soap and water, in addition to heightened perceptions of self-

risk, further increasing recourse to soap and water.
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2.5.3. Ayliffe Technique

Whether hand hygiene behaviour occurs utilising antimicrobial soap and water or

ABHR (depending on context), to be truly effective the technique used must be

sufficient to remove unwanted pathogens from hand surfaces.

The Ayliffe technique, recommended by (amongst others) the Royal College of

Nursing (RCN, 2012, pp. 10, Figure 1) and the Health Protection Agency (HPA,

2012) outlines required steps to ensure effective hand surface coverage.

Initially featuring six-steps (Figure 2-3), hand hygiene technique posters and

promotions have recently moved towards a seven-step technique. This now

incorporates decontamination of the wrist area, with the WHO (2009c) publishing

guidance involving an eight-step guide for ABHR and an 11-step guide for hand

hygiene with soap and water (Figure 2-4).

HAND WASHING P
Agency.
Hand washing technique:
v @\
7/ )? ﬁ% ;\\
Polrn to palm nghf pulm over left dorsum Palm to palm
and left palm over right dorsum fingers interlaced
L
LY
Y
o 1
Backs of fingers to Rohhonol rubbing of Rotational rubbing, backwards
opposing palms with right thumb clasped in and ferwards with clasped
fingers interlocked ?t and vice versa Fm?ers of right hand in left
and vice versa
Refererce: Avllne GAJ, et al (1992) Contral of hospital infection; A practical handbook
Third edition, Chapman and Hall, London

Figure 2-3: HPA promotional teaching material outlining Ayliffe technique for
Hand Hygiene (here, following six steps)
(Added/Updated to HPA website 11 September 2012)
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How to Handrub? How to Handash?
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Figure 2-4: WHO (2009c) promotional teaching materia regarding How and
When to perform hand hygiene, using both ABHR and soap and water
decontamination agent

Gould and Drey (2008), in their review of the topic of hand hygiene technique,

agree that ensuring full hand surface coverage is a key component of many global

guidelines (citing Larson 1995, ICNA 2001, Pratt et a., 2007). However they
highlight that continued emphasis of most hand hygiene research appearsto be
increasing (and measuring) hand hygiene frequency, rather than evaluating

techniques being employed. Citing Gould et a. (2007b), Gould and Drey (2008)

note that of 48 interventions included, only eight evaluated hand hygiene

technique, and these were of mixed methodologica design and quality.

The need for afocus on technique was highlighted by MacDonald et al. (2006).
They utilised UV technology to assess the hand hygiene technique of 53

healthcare professionals in one orthopaedic department. Efficacy of hand hygiene
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technique was assessed using 1.75 ml of alcohol gel containing a clear fluorescent
substance, with participants asked to perform hand hygiene as normal. UV
detectors were then used to identify areas of hand surface not covered by the gel.
Coverage missed ranged from 0% to 34.7%. Feedback was given to the
participants visually using the UV detector to show areas missed by current
technique. Attention was drawn to a six stage technique (unnamed) via a poster.
Following a seven day interlude participants performed the procedure again.
Results showed areduction in overall mean surface area missed from 7.8% to
2.3%. This suggested that awareness of personal limitations with technique
combined with reminders regarding recommended technique may improve
efficacy of performed hand hygiene. Whilst asmall study, the results offered
clear recommendations, and the potential for in-house evaluations of technique to
be conducted by IPCT. Such training mechanisms have now become widely used
within the NHS (Heart of England 2007-8 report, item 6, pp. 14; Plymouth
Hospitals NHS Trust IPCT Annual Report Apr 2011 — Mar 2012, pp. 25), with the

use of the GloBox at the case study site being discussed | ater.

25.4. My 5 Momentsfor Hand Hygiene

In addition to the correct decontamination agent and effective technique, the final
piece of the effective hand hygiene jigsaw relates to when hand hygiene should be

performed in order to maximise the likelihood of preventing cross-contamination.
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In 2009 the WHO published the My 5 Moments for Hand Hygiene® to provide
guidance on key times for hand hygiene during Patient care to prevent the risk of

cross-contamination. Hand hygiene was recommended at five points (Figure 2-5).

Figure 2-5: WHO (2009) My 5 Moments for Hand Hygiene visual representation
of opportunities to use hand hygiene to prevent cross-transmission
during Patient care

Sax et a. (2007) outline the evolution of these Moments, explaining the user-

centred philosophy underpinning their conception and devel opment (see paper,

Table 1, pp. 10.). Crucial aspects included the need for ease of learning,

integration into workflow and applicability to multiple healthcare settings.

Furthermore, a strong focus was placed on the robustness of the approach, relating

toitsclarity for both trainers and observers, and also those healthcare

professionals who are to be observed. Such robustness and clarity in concept, the

® Wording of Moments underwent slight change since the original Sax et al. (2007) paper (e.g.
Moment 1 “Before Patient Contact” became “ Before Touching a Patient”, however no changein
rational e behind such changes have been discussed, and both versions of the diagram are available
on the WHO website; version as used here available:
http://www.who.int/gpsc/Smay/background/Smoments/en/
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authors argue, can reduce potentia limitations such as inter-observer variability.
They allow comparison metrics between departments and facilities, and empirical

work using the same standards (Rossini et a., 2013; Grayson et al., 2011).

The concept of the 5 Moments addresses endogenous and exogenous HCAI. A
Patient may become colonised or infected by microorganisms originating from
their own body (endogenous) or from the wider environment (exogenous). It also
addresses the role of the healthcare professionals, considering both their potential
for harm viathe exposure to bodily fluids, and their role in potential cross-

colonisation within the healthcare environment.

Sax et a. (2007) summarised these themes as prevention targets of hand hygiene,
creating four target points:

(i) cross-colonisation of patients

(i1) endogenous and exogenous infection in patients

(iii) infection in HCWs

(iv) cross-colonisation of the healthcare environment including HCWs (pp.11)
Fundamental to the 5 Moments approach is the concept of a Health-Care Area and

aPatient Zone, identified by Sax et al. (2007) and reproduced in discussion by

WHO (2009) (Figure 2-6).
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The patient zone is defined as the patient’s Intact skin and his/her immediate surroundings colonized by the patient fiora and the health-

care area as containing all other surfaces.

Symbols for critical sites with infectious risk for the patient and critical sites with body fiuid exposure risk, two critical sites for hand hygiene

within the patient zone (Figure 1.21.5a).
Reprinted from Sax. 2007 with permission from Elsevier.

Figure 2-6: Differentiation between Patient Zone and Health-Care Area as used
throughout the My 5 Moments for Hand Hygiene concept

(Reproduced from WHO, 2009)

A feature of the user-centred philosophy, the two-zone conceptualisation (Figure

2-6) alowed the model of effective hand hygiene (Figure 2-4) to be tranglated into

aformat which could be easily recognised and understood by all exposed to a

healthcare setting. The 5 Moments model is then applied using this

conceptualisation (Figure 2-7).

Figure 2-7: The 5 Moments model applied into the Patient Zone concept.

(Reproduced from Sax et al., 2007)
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The authors explain the continued focus on natural workflow as a key influencein
the formation of the 5 Moments. The numbering (1-5) of Moments relates to
habitual care workflow, thus allowing easier translation into practice by end users.
An evidence-based rationale for each of the Moments provides both details of the
negative output being targeted for prevention, examples of behaviours covered by
the specific Moment, and specified links to the WHO Guidelines on Hand
Hygienein Health Care’ document. When fully launched (2009) these evidence
points were translated into brief, easily communicated points, included on

promotional and educational material (for example Figure 2-8).

Clean hands
are safer hands.

Are yours clean?

7 Clean your hands before touching a patient when approaching

him/her.
? To protect the patient against harmful germs carried on your
hands.

# Clean your hands immediately before performing a
clean/aseptic procedure.

1¥7 To protect the patient against harmful germs, including the
patient's own, from entering his/her body.

1EN7 Clean your hands immediately after an exposure risk 1o body
fluids (and after giove removal).

?  To protect yoursell and the health-care environment from
harmtul patient germs.

7 Clean your hands after touching a patient and her/his
immediate surroundings. when leaving the patient’s side.
To protect yourself and the health-care environment from
harmiul patient germs.

M7 Clean your hands after touching any object or furniture in the
patient’s immediate surroundings, when leaving — even if the
patient has not been touched

VHY? To protect yourseif and the health-care environment from
harmiul patient germs.

Figure 2-8: WHO educational material for My 5 Moments for Hand Hygiene

7At the time of publication (2007) this was an advanced draft of the later full edition referenced throughout this thesis as WHO (2009). Original
reference of draft: WHO. Guidelines on hand hygiene in Health Care (advanced draft). Geneva: World Health Organization; 2005.
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Chou et al. (2012) question the strength of the evidence base underpinning the 5
Moments approach (Sax et al., 2007), outlining concerns with studies cited as
support for the inclusion of each Moment. Their largest concern appears to stem
from the lack of conclusive evidence that afailure to perform hand hygiene at
one/all of the 5 Moments would directly lead to a HCAI:
...the WHO has referenced mostly experimental and observational studiesto
support their guidelines. Therefore, the science used to suggest that adopting
the five moments approach will lead to a reduction in health care associated
infections is weak. (pp. 443)
The challenge of alack of direct evidence linking the practice of hand hygiene to
HCAI ratesis complex, acknowledging, for example, the often multi-faceted IPC
activitiesin place to prevent Patient infection. Thus the isolation of hand hygiene
as a specific variable may be impossible. The removal of other IPC variables (e.g.
barrier nursing, responsible antimicrobia prescribing) to allow a more focused
evaluation of the role of hand hygiene is arguably unethical, as would be a more
traditional high-quality study approach involving a Randomised Control Trial
(RCT) during which time a cohort of Patients would be exposed to a no hand
hygiene phase. Indeed, in their response to Chou et a. (2012) the original authors
of the 5 Moments (Sax et a., 2007) highlighted the ethical and practica
difficulties required to compare use of hand hygiene at the 5 Moments with any
other hand hygiene behaviour. They maintain that the provided evidence base, and
subsequent successful take-up of the concept globally, provide support for hand

hygiene as directed by the concept (Sax et al., 2012).

Finally, in support of the WHO 5 Moments, it isimportant to note that as well as

being atraining and promotional tool, the approach includes additional featuresto
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allow hand hygiene compliance measurement, specifically focusing on
performance at each of the Moments. The importance of measurement is
discussed further, asisthe importance of feedback (Chapter 5). What is essential
to note is the ability of the WHO 5 Moments to form a part of this cycle of

improvement.

2.5.5. Effective Hand Hygiene: Agent, Technique, Execution

Effective hand hygiene can be achieved through using the correct
decontamination agent, correct technique and through execution at the correct
points during Patient care to prevent cross-contamination. The WHO 5 Moments
offers a standardised, transferable and measurable concept, into which training of
technique and decontamination agent choice can be incorporated. These are linked
specifically to evidence-based rational es identifying the importance of hand
hygiene at each Moment. The key challenge, to be discussed in the next section,

isto ensure compliance with such guidelines.

2.6. Hand Hygiene Compliance

Burke and Ockene (2001) offer two definitions for compliance within the
healthcare sector. Firstly the term can be taken to mean the degree to which an
individual follows a specific recommendation (pp. 26). With a more behavioural
slant the authors cite the Haynes (1979) who defines compliance as the extent to

which a person’s behaviour coincides with medical or health advice (pp. 94).
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2.6.1. Lack of Hand Hygiene Compliance

Despite the clear, evidence-based argument that hands can easily become
contaminated through both Patient and environmental contact, there has been a
wealth of dataindicating that hand hygiene compliance amongst healthcare
professionals is much lower than would perhaps be expected. Indeed, 40% is
often cited as the average hand hygiene found in healthcare settings. Thisfigureis
identified by Bolon (2011) as traceable to an average adherence from 34 studies

performed from 1981 to 2000, cited in Boyce et a. (2002, pp. S21).

2.6.2. Factors Affecting Compliance

In what the WHO (2009) refer to as alandmark study (pp.66) Pittet et a. (1999)
used 2,834 observations to identify seven predicting variables of poor compliance

to hand hygiene guidelines:

1. Hospital Ward

2. Typeof Patient care

3. Intensity of Patient care (defined as the number of hand hygiene opportunities
[HHO] per hour of Patient care).

4. Levd of risk for cross-contamination (high-risk: before Patient contact or
care or between a dirty and a clean site on the Patient; medium-risk: after
contact with Patient or body fluid or after Patient care; low-risk: activity
involving indirect Patient contact or hospital maintenance)

5. Timeof day

6. Time of week

7. Professiona Category
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The WHO (2009) report on hand hygiene provides a comprehensive summary of
literature into factors affecting compliance (Table A-1, Appendix 14d), allowing
this issue to be explored at much greater depth than discussed here. A brief
summary of studiesrelating to variables identified by Pittet et al. (1999) allows
insight into the complexity of hand hygiene compliance, and the requirement to
understand it as a multifaceted concept. Due to the existence of the WHO (2009)
report, and differing objective of thisthesis, the aim hereis not to give a
comprehensive overview of hand hygiene compliance. Instead key issues are to be
raised for further discussion in terms of their relevance to the case study

undertaken in this research.

a) Hospital Ward and Hand Hygiene: Intensity of Patient Care

Hugonnet et a. (2002) supported the findings of Pittet et al. (1999): that context
of Patient care can affect adherence to hand hygiene standards. In their study,
based over four ICUs within the 2,300 bed University of Geneva Hospitals, they
used observational surveys to assess multiple factors affecting hand hygiene
compliance. With reference to HHO, their data indicated a median HHO per hour
score of 30 for nurses working within an ICU setting. This can be compared with
the findings from Pittet et al. (1999) for nurses on a paediatric ward. The WHO
(2009) report cites this as measuring nurses as having an average of eight

opportunities for hand hygiene per hour of patient care (pp. 66).

Data from Pittet et al. (1999) demonstrates a difference between HHO in ICU and
paediatric settings within the same hospital during the same observationa period
(across a sample of 48 wards of University of Geneva Hospital, December 1994).

Thelr results show the average HHO per hour in ICU being 43.4, opposed to a
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much lower figure of 24.4 in paediatrics. The impact on hand hygiene appears
clear, with compliance found to be lowest in the ICU, at 36%, and highest in
paediatrics, at 59%. The finding of hand hygiene compliance being lowest in the
ICU was also found by Pittet (2000),a study which also confirmed that HHO were
consistently higher in this setting than in a paediatric one (range in ICU of 297-
529, compared to range in paediatrics during study 83-139). In this later study
seven twice yearly observationa surveyswere carried out over a period of three
years. Thisresulted in 2,629 observational periods netting 20,082 HHO from 833
hours and 52 minutes of data collection. The impact of context is further
confirmed by the replication study of Pan et al. (2007) in an Italian hospital. They
followed the Pittet (1999) model investigating hand hygiene compliance after
high/low risk Patient care activities across differing units. Pan et a. (2007) aso
found much lower rates of HHO in paediatric wards, yet proportionally higher
compliance than in other adult wards used for comparison (e.g. medical ward,

surgical ward).

A further investigation involving Pittet (Pittet et al., 2003) found that in some
settings the levels of HHO can reach extremely high levels. In the post-
anaesthesia care unit studied (University of Geneva Hospitals, June/July 2000),
the highest average level reached per Patient hour of care was recorded at 82

HHO, involving multiple healthcare professionals.

Such studies closely link the ward setting to intensity of Patient care, with a strong
focus on the healthcare professional workload as an explanatory factor for levels
of hand hygiene compliance. Whilst the mgjority of ward setting studies have

focused on the intensive care/paediatric contrast, studies have also shown that a
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specific ward specidity (e.g. surgical; Pittet et al., 2004) can have detrimental
effects on hand hygiene. Hand hygiene compliance in Pittet et a. (2004) was
found to be only 36.4% for those in the surgical speciality, compared to the

highest finding in their study of 87.3% in the internal medicine speciality.

However, an alternate explanation relating to healthcare professional perception
of risk has been offered to explain hand hygiene behaviour. A focus group study
involving nurses was conducted by Efstathiou et al. (2011) to investigate factors
influencing compliance with standard precautions. An outcome theme was that
nurses saw Patients as cues of action for the use of standard precautions, with a

marked difference between the reactions generated by adult and child Patients.

Adult Patients were described as high risk, whereas child Patients were seen as
low risk. However the participants found it hard to quantify this reasoning in
microorganism/infection potential terms, instead using a more emotionally driven
explanation. Three direct quotes cited by Efstathiou et a. (2011) (pp. 7) illustrate
the nurses’ views of how their perceptions of Patients may lead to differing

adoptions of standard precautions, including adherence to hand hygiene.

Firstly, a paediatric nurse described child Patients as: ... innocent creatures, well
protected by their parents...unlikely that they have been exposed to a disease.
Thisisin amost exact contradiction to the description proposed by a nurse from
the adult ICU nurse of adult Patients being: ... independent persons, thereis much

mor e chance for them to be exposed to and carry an infectious disease.

The use of two separate participants to describe their perceptions of Patients may

lead to criticisms of reliability on the grounds of individual differences. It cannot
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conclusively be known what their views on the aternative Patient type would be
(e.g. how the paediatric nurse viewed adult Patients). However, the following

guote from an ENT (Ear, Nose and Throat) nurse provides adirect comparison of
child/adult Patients from asingle participant: ...it iseasy to forget or not think of
protection when you have a child in your hands. But it is different when you have

an adult.

The findings from Efstathiou et al. (2011) therefore suggest that the age of the
Patient, split into child or adult broad categories, has an impact on hand hygiene.
Perceptions from nursing staff were used to underpin hand hygiene behaviour.
Thus, whilst workload has been used as an indicator for hand hygiene, determined
by HHO the decision to trandlate these opportunities into behaviour may, in part,
be down to judgements made by healthcare professionals based on perceived risk,

aswell as ability alowed through time.

Whilst the findings from Efstathiou et al. (2011) appear to counter the findings
from studies cited in support of the workload hypothesis, a consideration of
intended behaviour may provide an explanation. According to Efstathiou et al.
(2011) it would be expected that higher hand hygiene rates would be found on
adult Patient wards (i.e. ICU as mentioned by Hugonnet et al., 2002) and lower
hand hygiene rates would be found on paediatric wards, as healthcare
professionals infer less risk from child Patients, and therefore perform less hand
hygiene. However it can be assumed that the higher workload in the ICU setting
interferes with intended hand hygiene. A reduction in workload on the adult units
may lead to significant increases in hand hygiene behaviour, according to the

perception of risk hypothesis proposed by Efstathiou et al. (2011).
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Should workload fall on the paediatric units, however, hand hygiene may not be
seen to rise, as healthcare professionals may already be acting on their intentions
and performing their desired level of hand hygiene, according to their perceived

level of risk.

The potential for different triggers leading to different levels of hand hygiene
compliance has already been discussed with regard to environmental
contamination, and is explored further in Chapter 3 and Chapter 7. However, it is
worth noting that the example here regarding the apparent decisions made based
on perceived risk (from adult vs. child Patients) is central to the theory of Inherent
and Elective hand hygiene (Whitby et al., 2006, 2007). The theory suggests that
hand hygiene is not a homogenous behaviour that occurs solely due to rational
decisions based on education or knowledge. Rather, some hand hygiene occurs
due to instinctive, automatic reactions which may not have any relation to
microbiological or visible stimuli, just afeeling or emotional need to clean hands
after contact with a certain person, area or object. In the Efstathiou et al. (2011)
study this may explain the difference between desire to perform hand hygiene
during care of child and adult Patients. With adult Patients this emotional need is

caused by perceptions of them being high risk.

b) Hand Hygiene and L evel of risk for cross-contamination

In asimilar thread the Pittet et al. (1999) study found healthcare professionals at
their institution were less likely to execute hand hygiene when performing clinical
activities categorised as high risk for transmission (cross-contamination).
Conversely they were more likely to perform hand hygiene for those activities

categorised as low risk for cross-contamination. Specifically they found
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compliance rates for high risk activities ranging from 39% (before intravenous
care) to 11% (care between dirty and clean body site). For low risk activities the

range was from 63% (after contact with body fluid) to 58% (after wound care).

The authors, whilst commenting that this finding was disturbing (pp. 127) did not
speculate on the potential reasons behind such an apparent counter-intuitive
behaviour. As the study took place over arange of wards, as previously discussed,
the Patient type and intensity of care may have influenced hand hygiene
compliance at some of these specific activities. However the multivariate analysis
conducted by the investigators found that element of risk was an independent
predicting factor of hand hygiene compliance. An exploration of the types of
activities categorised as low/high risk may explain this apparently unexpected
finding. Themes of self-protection are perhaps linked more strongly to activities
such as after contact with body fluid (low risk) than before intravenous care (high
risk), despite the difference in risk of cross-contamination. Such themes are

explored further in Study 3 of this research (Chapter 7).

C) Time of day/week and Hand Hygiene

The 1999 study of Pittet et al. also revealed variations in compliance depending
on the time of day observations were conducted. Measured compliance levels
were found to be lowest during the morning observational periods, compared with
afternoon and night periods. They were lower on weekdays as opposed to
weekends. As the same study aso found activity index to have a significant
impact on hand hygiene compliance, such patterns could be expected. Thisis due

to the possibility that clinical duties are more prevaent during morning and
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weekday periods, thus HHO rates would be higher, leading to reduced hand

hygiene compliance.

A later study by Sahay et al. (2010) collected data on the effect of time of day on
hand hygiene compliance. Based on a 34 bed ICU in a 650bed super specialty
teaching hospital in Indiathey used a six month prospective, observational
method. Whilst they appear to erroneously attribute findings of lower hand
hygiene rates at evenings and weekends to Pittet et al. (1999): Pittet et al.

[1999] .. .further highlighted that the compliance with hand hygiene was |ower
during evenings and on weekends. (pp. 535), their own study allows direct

comparison between hand hygiene on night and day shifts.

The setting studied afforded high opportunity to hand hygiene, with 1:1 ABHR
dispenser: bed ratio, and approximately one sink to four Patients. Of note, the
staff to Patient ratio remained constant regardless of day or night shift pattern.
Therefore variable remained unaffected by time, though naturally Patient care

duties can be expected to have differed.

The authors report that participants from all healthcare professional roles working
on the unit were not aware of being observed. Observations were carried out
discretely by atrained infection control professional using the same study
protocol as Pittet et a. (1999): 30 minute observation periods randomly
distributed during day/night hours during the six month research period. Hand
hygiene non-compliance was determined by the act of leaving a Patient’ s bedside
without decontamination, with three categories assigned thus: ** no hand washing

doneat all,”” *‘improper duration of hand washing’’ and ‘‘no hand washing after

procedure’ (pp. 536).
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Overal compliance from the six month period, which included the observation of
5,639 hand hygiene events, was 59.99%, as only 3,383 events resulted in correct
decontamination. With regard to time of day the reproduced Figure (Figure 2-9),
split by professional category, shows hand hygiene compliance was significantly

affected by time of day. Staff performed worse during the night than the day shift.
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Figure 2-9: Fig 1. Graph depicting the variation in hand hygiene compliance

during day and night shifts in three groups of health care givers.
Doctors showed highest variation in compliance during day and night
shifts. (Reproduced from Sahay et al., 2010, pp. 538)
Interestingly, in contrast to the majority of literature, that hand hygiene
compliance rates fall as position in professional hierarchy increases, Sahay et al.
(2010) found a higher rate of hand hygiene compliance in doctors than any other
category measured: doctors 66.12%, nursing staff 60.71%, and paramedical staff
38.62%. However, thistrend did not hold when separated over time periods, as

can be seen in the Figure (Figure 2-9). Nurses had higher hand hygiene

compliance than doctors at night. Indeed the difference between the rates of
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compliance during the day and night was by far the greatest for the doctor
participants. No suggestion was put forward by the authors to explain the
day/night variation in hand hygiene compliance. Another study cited (Suzuki et
al., 2002) postulates low staff numbers as a potential explanation, however here,

as noted, staff to Patient ratio kept constant.

Erasmus et a. (2010) found time of day to be afactor studied in ten articles
retained for further analysisin their systematic review of compliance to hand
hygiene guidelinesin hospitals (N=96). Of the ten the authors reported, six found
time of day showed no effect on hand hygiene compliance rates (e.g.
Watanakunakorn et a., 1998; Lund et al., 1994), whilst the remaining four
showed mixed results (i.e. hand hygiene compliance greater in daytime: Earl et
al., 2001; Venkatesh et al., 2008 vs. lower in daytime: Pittet et a., 1999; Duggan

et dl., 2008).

d) Professional Category and Hand Hygiene Compliance

The relationship between professional category and hand hygiene compliance can
be split into two sub-sections:

a) Lower hand hygiene rates are found as hierarchy position increases

b) Other healthcare professionals can affect an individual’s hand hygiene

behaviour: the Role Model effect

i. Hierarchy (Role) effectson Hand Hygiene

Review papers comment that hand hygiene compliance has been found to differ
depending on the professional category of those measured (Erasmus et a., 2010;

WHO 2009; Allegranzi and Pittet, 2009).
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The Erasmus et a. (2010) systematic review focused on hand hygiene compliance
in accordance to guidelines within hospital care. It cites an overal finding that
compliance rates were lower amongst physicians (32%) than nurses (48%). This
32% vs. 48% comparison stems from the reviewers finding nine studies which
reported hand hygiene rates of >50% in physicians, as opposed to the same
compliance rates in nurses being reported in 17 studies. The 32% and 48%
represent the median scores from these reported findings. Table 2 (pp. 288) in
their paper provides a comprehensive analysis of compliance rates for nurses,
physicians, other healthcare professionals, and remaining groups of healthcare
professionals where no clear definition was made in the origina publications.
From thistableit is clear to see a difference in compliance rates between nurses
and physicians. Of the six studies found to show over 71% compliance in nurses
(Pittet et a., 2000; van de Mortel et a., 2000; van de Mortel et a., 2001; O’ Boyle
et a., 2001; Cromer et a., 2008; Duggan et al., 2008), only one of these aso
shows the same over 71% compliance rate in physicians (van de Mortel et al.,
2001). The others finding 61-70% (Cromer et a., 2008), 41-50% (van de Mortel
et a., 2000) and <20% compliance (Pittet et al., 2000). The remaining study,
O'Boyleet a. (2001), which found between 71-80% compliance in nurses did not

involve physicians, so no direct comparison is possible.

In only one study were doctors found to have a higher hand hygiene compliance
rate than nurses at the >80 level (Muto et a., 2000). This observational study
aimed to improve compliance through the introduction of an ABHR. At the
baseline rate of compliance physicians had the highest level of compliance
amongst co-workers at 83%, as opposed to nurses at 60%. Two months after an

educational and motivational intervention, which facilitated the introduction of

79



ABHR dispensers, afollow-up evaluation occurred, and asignificant drop in
physician hand hygiene compliance was recorded. Compliance levels were
measured at 29%, much lower than nurses, who this time measured at 67%. In
discussion of their findings Muto et al. (2000) highlighted a major issue within
healthcare which directly affects hand hygiene: the potential impact of healthcare
staff hierarchies on behaviour. They observed that the high level of physician
hand hygiene compliance at the baseline measurement period appeared to be due
to high compliance of attending physicians. This was noted to be followed in
virtually every observation by compliance of the entire team of rounding
physicians (pp. 275). Conversely, during the follow-up evaluation phase thisrole
model behaviour from the attending physicians appeared lacking. This behaviour
was mirrored in that of their enlisted teams, with the authors noting that:

When other attending physicians exited rooms without washing their hands

during the follow-up evaluation, none of their residents or medical students

were observed to wash their hands.(Muto et al., 2000, pp. 275)
The impact of role models on hand hygieneis well discussed (Pittet 2004; Sax
2007; Suchitraand Lakshmi Devi, 2007). A further example to illustrate the
effect isthat of Lankford et a. (2003), whose study suggests that the influence of
co-workers can be so powerful asto overcome other intuitive infection prevention

strategies, in this case the increased access to hand hygiene equipment.

ii.  Hand Hygiene and the effect of Role Models

Lankford et al. (2003) concentrated on two key themes previously suggested as
having an effect on hand hygiene compliance: 1) building design, which had
received little empirical focus and 2) the effect of role models, the subject of the

current discussion.
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An old and new hospital facilitated the building design comparison. The aim was
to determine whether a sink-to-bed ratio of 8:33 (haematology/oncology) and 4:23
(solid organ transplant unit) in the old hospital proved to be less beneficia for
hand hygiene compliance than the situation in the new hospital. This new facility
was a private enterprise where Patients occupied single-bed rooms inclusive of a

dedicated sink for hospital personnel.

In their research hand hygiene was defined purely as an occurrence using soap and
water. No other alternatives (e.g. alcohol gel) were made available throughout the
research period. Hand hygiene was recorded (after room entry at the new
hospital) using the APIC/CDC guidelines to identify when it should be expected
(Centersfor Disease Control and Prevention, 2002).There were two distinct study
periods, the first lasting for 25 weeks (8th October 1998 — 29th April 1999), and
the second lasting for 24 weeks (7th July — 23rd December 1999). During each
research period a one hour observational period was conducted on every weekday,
between 8am and 5pm, controlling for the previously outlined variables of time of
day/week. Research period one took place at the old hospital, and research period

two took place at the new (private) healthcare facility.

Prior to the empirical work beginning four observers (a physician, two IPC
professionals and a microbiol ogist) were extensively trained regarding hand
hygiene behaviours to look for, and how to undertake observational assessments.
The observations were single-blind, the healthcare professionals at either facility
were not informed of observersintentions. If asked the observers were permitted
to explain that they were monitoring infection control measures. All healthcare

professional s entering into the zones of observation (e.g. the Patient room) were
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eligible for observation. No immediate feedback was given by the observer with

regard to hand hygiene performed, or indeed not performed.

Overal 49 separate observations were performed, providing 45 hours of research
material from 560 healthcare professional interactions featuring 729 HHO. The
study found that when a higher ranking healthcare professional was present in the
room and did not perform hand hygiene, other healthcare professionalsin the
room were significantly less likely to perform hand hygiene. Similarly, having a
peer (aheathcare professional of the same rank) in the room that did not perform
hand hygiene was also found to be an independent predictor of an individua’s
hand hygiene non-compliance. These two findings, that an individual appears
influenced by the behaviour of those who are ranked higher, or equally, link to the
findings of Donaldson and Carter (2005). They discussed the value attributed to
role modelsin the learning experiences of nurses during their educational process.
Donadson and Carter (2005) found that individuals expected, once they entered
the clinical setting, to seek direction from those around them, and monitor and

modify their behaviour accordingly.

The apparent effect of role model influence was so strong in the Lankford et al.
(2003) study that hand hygiene compliance was lower in the newly designed
(private) healthcare facility compared to the old hospital, despite the 1:1 sink to
bed ratio. The influencing factor of ahigher ranking or peer presence within a
room, who did not perform hand hygiene, appears to negate the (no doubt
expensive) attempt to improve hand hygiene compliance by increasing access to

facilitiesi.e. numbers of sinks.
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Lankford et al. (2003) admit limitations. Being carried out over different seasons
may have led to different demands being placed upon the two hospitals. Although
the Patient: staff levels were felt to be equivalent, data to confirm this was only
availablefor the ICU areas. Similarly, different staff had to be used for the
comparisons, rather than moving staff from existing roles in the old hospital to the
new (private) healthcare setting. Thus some changes in hand hygiene behaviour
could be down to individual differences. However it is unlikely such differences

would lead to statistically significant findings, such as found in the study.

As hand hygiene technique was not recorded in this study no data regarding
efficacy of the hand hygiene being carried out by healthcare professionals can be
commented on. It must also be considered that lower hand hygiene rates may
have been observed when higher amounts of staff were in the room not due to the
role modelling, but due to other observed but unrecorded factors, such asa
medical emergency. Lankford et a. (2003) link this to the previously raised issue
that time pressure has a detrimental effect on hand hygiene rates. However, again

it isunlikely that such an issue would explain the study’ s statistical significance.

€) Factors Affecting Compliance: Summary

As discussed, these seven variables do not represent a fully exhaustive account of
potentia barriersto hand hygiene compliance. The WHO Table (see Table A-1,
Appendix 14) is testament to the wide array of additional factors identified by
varying research designs. These additional factors include hand hygiene causing
irritation to the skin (Huskins et a., 1999; Pittet, 2000), lack of knowledge
(Suchitraand Lakshmi Devi, 2007) and perceived lack of institutional priority for

hand hygiene (Pittet, 2001). These, and many of the other outlined factorsin the
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table, could be explored in depth. The theme being developed here, however, isto
demonstrate the complexity of hand hygiene, to understand that it is a multi-
dimensional facet with strong links to both contextua (i.e. setting) and

behavioural aspects.

2.6.3. FactorsImproving Compliance

For compl eteness the remaining section of the WHO (2009) table on hand hygiene
compliance, highlighting research on factors found to influence good

adherence/improved compliance can be found in Appendix 1b (see Table A-2).

The individual studies are not to be discussed here, nor are each of the factorsto
be examined in detail. However both the WHO (2009) report (section 16) and the
Gould (2007b) Systematic Review (and later 2011 update) alow in-depth
investigation of thistopic, including critical assessment of studies/interventions to
improve hand hygiene compliance. In brief the Gould (2007b) review found that
whilst many interventions continue to be undertaken within the field of hand
hygiene to attempt to improve compliance rates, the methodological quality of the
vast mgjority require significant improvement. There is an acceptance that whilst
randomised-controlled trials (RCT) may be unsuitable, interrupted-timed series
(ITS) designs with at least a 12 month follow-up period may offer afeasible

starting point.

Research into hand hygiene compliance has produced two-sided findings: factors
that are both detrimental and beneficial when attempting to achieve compliance to
hand hygiene guidelines. What is particularly useful with the WHO (2009) table

(Appendix 1a, 1b), and revealing from a second Gould (2007c) review, isthe
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additional detail regarding how such factors have been discovered. Namely,
within the field of hand hygiene compliance different tools of measurement are
often used. These in turn may be argued to affect the perceived reliability and
validity of the study outcomes. The next section addresses the measurement of

compliance, a central theme of the current case study.

2.6.4. Measurement of Compliance

To understand the impact of any hand hygiene intervention on compliance rates at
a hedlthcare setting, first those carrying out the work need to know their current

benchmark. Thus accurate measurement is of vital importance.

Haas and Larson (2007) provide areview of hand hygiene compliance
measurement, using aliterature review resulting in an in-depth review of 31
articles from awider relevance scanned pool of 662. Three predominant
measurement methods emerged: direct observation, self-reporting, and indirect

measurement (via product usage or electronic monitoring).

Of these the authors note that direct observation is considered the gold standard
by the WHO. Thisrating iswidely cited, including by Bolon (2011), Boyce
(2008, 2009) and the Joint Commission (2009). To understand the preference for
this approach, the advantages and disadvantages of the other two main
measurement methods highlighted, self-reporting and indirect measurement, are

worth briefly considering, before assessing direct observation in more detail.
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a) Self-Reporting as a measurement method for Hand Hygiene

In the WHO (2009) Guidelines on Hand Hygiene in Health Carereport, itis
acknowledged that self-reporting can be used to monitor hand hygiene
compliance; however the comment is made that:

It has been demonstrated, however, that self-reports of compliance do not

correlate well with compliance measured by direct observation, and self-

assessment mar kedly over estimates compliance with hand hygiene.(pp. 159)
Self-reporting does, though, offer a significant saving of resources, as no
additional individuals or equipment are required for data collection. However
Haas and Larson (2007) advise caution with regard to validity. Haas and Larson
cite Moret et a. (2004), who used self-reporting of hand hygiene as a comparison
with direct observation. Using 25 different units at a University Hospital in
France, the study findings demonstrated a major flaw in the approach. Categories
of participants, physicians and nursing attendants were found to be significantly
over-estimating their hand hygiene rates, whilst nurses under-estimated their
compliance. Tibballs (1996) aso noted discrepancy in compliance rates, finding a
stark difference between self-reported hand hygiene rates of doctors (73%)

compared to that from observations performed during the same period (10%).

Larson et al. (2004) recorded the number of gloves, hand washes, uses of ABHR,
and approximate time spent wearing gloves. Participants or researchersfilled in
identical diary cards, to allow either self-report or direct observation as tools of
measurement. Methodological issues prevent afull comparison on validity
between direct observation and self-reporting, as the diary card collection period
and direct observation period did not necessarily overlap. Therefore accuracy,

what level of hand hygiene actually occurred, could not be determined. An
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improved design may have included individual identification, allowing a
participant to be observed and their own self-reported hand hygiene score for that
period to be compared with the data collected by the researcher observing.
However due to the use of anonymised data this was not possible here. What can
be seen from the Larson study is that the overall reporting of ABHR use from the
nurse participant diary cards (self-reporting) was significantly higher than the
figure recorded by direct observation (mean 1.55 vs. 0.98). Thiswas the opposite
for hand hygiene performed at the sink: self-reporting was significantly lower
than that recorded by direct observation (mean 1.24 vs. 1.86). Discussed in more
detail in the next chapter this finding may suggest a heightened awareness by
healthcare professionals for hand hygiene behaviours which are specific to the
workplace (e.g. use of ABHR). This awareness may be over and above that which

IS seen as automatic, or every day, community based (e.g. sink use).

Elridge et a. (2006) employed both observation and self-reporting to measure the
impact of five Six Sigmainterventions on hand hygiene. The authors found that
the already high levels of compliance self-reported by participants did not change
significantly throughout the study: 87.8% pre-interventions, 86.5% post-
interventions. This was in comparison to the compliance rate measured by
observation, which was much lower at the pre-intervention stage (47%) and rose
to 80%. Thisdiscrepancy infersthat participants routinely and consistently over-
estimate their hand hygiene compliance rates. The authors note that this makes it
much harder to communicate the need for change in hand hygiene practice.
Individuals may already feel they are performing highly within this given area.
This may aso be the case when assessing the type of hand hygiene being

performed. It has been seen that hand hygiene with ABHR appears more

87



susceptible to over self-reporting than that using sinks, which appears under-
reported (Larson et al., 2004).Interventions aimed at increasing hand hygiene with
ABHR may therefore be met with confusion, even resistance, as healthcare

professionals may perceive their hand hygiene in this areato aready be high.

To summarise, Boyce (2011) reviews the literature within thisfield, reaching the
same findings regarding inconsi stencies between participant estimations of
compliance and findings from direct observational studies: ...experts do not
currently recommend the use of self-reporting methods as a primary method for

establishing compliance levels.(pp. 4)

b) Indirect Measur ement as a measurement method for Hand Hygiene

Indirect measurement cal culates how much product (e.g. ABHR, liquid soap,
paper towels) has been consumed to establish hand hygiene rates, often over a set
time period. Thisis often expressed as hand hygiene events per 1000 Patient-days
(Boyce, 2011; Pittet et a., 2000), or Patient care/bed day (Larson et al., 2005;
McGuckin et al., 2009). Rates can be used as benchmark figures, the impact of
interventions assessed by re-measurements of product usage. Increasesin product

usage are usually taken as positive indicators for an intervention under evaluation.

Product measurement can be used in conjunction with measurement using direct
observation (Eckmanns et al., 2006; Pittet et al., 2000). Boyce (2011) found that
77% (10/13) of studiesin hisreview found observed compliance rates increased in
line with increased of ABHR. Intheir summary of hand hygiene literature the
WHO (2009) report mixed results regarding findings from indirect measurement

compared to direct observation. Whilst citing, in agreement with Boyce (2011),
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studies that show correlations, (Bischoff et al., 2000; Pittet et al., 2000; Hugonnet

et a., 2002), they also cite those that do not (van de Mortel and Murgo, 2006).

The van de Mortd et a. (2006) study allows the apparent discrepancies between
outcomes using alternative measurement methods to be seen clearly. Their four-
phase intervention study returned markedly different results from product and
observational measures. After measuring abaseline in an initial month period,
three further monthly periods of measurement were carried out in conjunction
with interventions aimed at increasing hand hygiene compliance (e.g. including
written reminders, new starter orientation, Patient participation). Of interest here
is the results showing that whilst al three intervention phases showed increases in
product usage, the hand hygiene adherence measured by covert observation

actually fell in phase two, before rising again in the last two phases.

This finding suggests that in phase two at least it would be hard to link therisein
product usage to arisein hand hygiene at the specific times/moments deemed
appropriate for measurement for direct observation. As the authors note, this may
suggest that direct observation has a weakness in not being able to capture all
moments of hand hygiene. Therefore direct observation under-estimates how
much hand hygiene occurs, represented more by the increase in product usage.
However, of particular importance when looking at adherence to specific
moments of Patient care (e.g. the 5 Moments) is the limitation of indirect
(product) measurement of obtaining information about the appropriateness of
incidents of hand hygiene product use. It isimpossible to know for what purpose
and in what context the measured product has been used. For example, an

increase of 50% product usage over a study period cannot guarantee that hand
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hygieneis correctly being carried out according to specified guidelines unless
other monitoring activities are conducting in parallel e.g. direct observation. This

issue is highlighted by both the WHO (2009) and the Joint Commission (2009).

This issue may be overcome with a move towards electronic tools to aid indirect
monitoring, whereby specific areas of care are monitored and hand hygiene
compliance is measured, with data being collected for analysis. These systems are
discussed in detail in Chapters 3 and 6, thus will not be discussed in-depth here.
However, electronic tools have been used to aid measurement using indirect
methods through, for example, automatic counters within ABHR or liquid soap

dispensers (Larson et a., 2005; Kinsellaet ., 2007; Marra et a., 2008).

C) Self-Reporting and Indirect M easur ement: Advantages and

disadvantages summary

The respective advantages and disadvantages of the alternative methods to direct
observation, self-reporting and indirect measurement, are summarised in Table.
The next section examines in more depth the use of direct observation as a
measurement tool for hand hygiene compliance, examining its respective
advantages and disadvantages, before outlining the need for systematic

measurement within the field.
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Table 2-1: Summarising advantages and disadvantages of alternativesto gold

standard of hand hygiene measurement (direct observation)

Method Advantages Disadvantages
Self- e Non-labour intensive e Poor reliability/validity (linked to
Reporting e Large sample size over/under reporting)
possible e Sampling Bias (studies may only
e Canusediary cardsto select certain professional
reduce recall decay® categories, shift patterns etc.)
e Canidentify individuals | ¢ Non-standardisation of methods
(wards, units etc.) make cross-comparison of
findings difficult
e Cannot assess hand hygiene
technique
Indirect ¢ Non-labour intensive e Cannot identify individuals
Measurement | e arge sample size e Cannot link to appropriateness of

possible

e Can measure at
ward/unit levels

e Sampling Bias removed
(can run 24/7)

use (e.g.at Patient care moments)
e Mixed results on validity when
compared to observed findings
e Cannot assess hand hygiene

technique

d) Direct Observation as a measurement method for Hand Hygiene

Having briefly reviewed the advantages and disadvantages of the alternative two

main methods of data collection for hand hygiene compliance the third option,

already noted as being hailed as the gold standard, is now to be assessed.

Observation can be overt, where no attempt is made to conceal either the data

collection or the reason for data collection (i.e. that hand hygiene datais being

collected), or covert where various means may be employed in order not to

%.g. hand hygiene can by recorded ‘as and when', asin the prospective study of Larson et al.
(2004), rather than retrospectively after the event




disclose that hand hygiene datais being collected. The WHO (2009) give detailed
guidance for carrying out an ideal observation method (e.g. Part 111, section 1.2,
pp. 159). This covers the need for trained and knowledgeable observers, a clear
evidence-based objective and observation form, and precise methods of data
analysis. However, as this next brief summary on advantages and disadvantages

of the method as awhole will determine, there are still limitations.

i.  Advantages of Observation

The WHO see direct observation as the gold standard for the measurement of
hand hygiene (WHO, 2009; Boyce et a., 2002). They argue it provides the only
method allowing information to be gathered regarding the number of HHO
occurring, the context in which these HHO arise, and the ways in which hand
hygiene could be correctly applied within the specific sequence of care being
monitored. Thus any resultant data could be fed back using the same context,
vital for effective training and learning opportunities. Thisis unlike indirect
measurement, where the datais unrelated to context, and self-reported measures
which may be open to over/under estimation of actua hand hygiene behaviour.
Thisisaso highlighted by Haas and Larson (2007), who confirm that a particular
advantage of direct observation isthe ability to ...pinpoint areas of strength or

weakness in HH [hand hygiene] behaviour (pp. 7).

Of particular importance in settings where a variety of decontamination options
are available (e.g. ABHR and soap and water, asin most NHS settings) isthe
ability of direct observation to determine whether the selected option is suitable
for the Patient care activity performed. For example, exposure to a CDI Patient

must result in hand hygiene with soap and water, not ABHR (Department of
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Health, 2007). Indirect measurement would be unable to provide this information,
and self-reporting may be unreliable if the individua was unaware they had made
an incorrect or inappropriate decontamination choice, or if they failed to enter the
correct preceding activity. Thisrelates strongly to the ability of direct observation
to be able to assess hand hygiene technique (Haas and Larson, 2007), alimitation
of the previously discussed data collection methods (Table 2-1). Reviews reveal
this advantage appears seldom exploited in favour of observations based on
frequency (Erasmus et al., 2010; Haas and Larson, 2007). However the
opportunity is at least available for data collectors to objectively assess the
efficacy of the hand hygiene practice being observed, ideally comparing it to
evidence-based guidelines to ensure effective hand hygiene (WHO 5 Moments,

Ayliffe technique).
ii.  Problemswith Direct Observation
1) Labour Intensive

A striking limitation with the use of direct observation stemsis how labour
intensive the method is, accepted even by the WHO (2009) whilst they uphold it

as the gold standard measurement technique.

Using their example (pp. 158) of typical average hand hygiene density being 10
HHO/hour they explain that it would thus take a total observation time of 50°

hours to collect data on 500 HHO. Thiswould be further complicated and labour

® Original source — pp. 159 (WHO 2009) states “ For example, with a typical average density of 10
hand hygiene opportunities per hour, a total observation time of 80 hoursis required to obtain
500 opportunities.” However, this does not appear to make mathematical logic, and in the
absence of reference to the source, or further explanation as to addition of possible time for
validation checking or extra procedures, the assumption has been made that the “80” value should
read “50”.
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intensified if the desired HHO sample were to be as representative as possible,
taken from a wide range of professional categories, shift patterns and healthcare
settings. To be representative the sample sizes would be required to grow, as
discussed shortly, creating a greater overall observational time for the data
collection period. In the systematic review of Erasmus et a. (2010) they found
that whilst there was vast variation in sample size (number of observations) the
majority of studies (N=76) based their findings on between 500-1,500
observations. Thiswould infer, using the WHO (2009) example, alabour

investment of between 50 — 150 hours for data collection for each sample size.

2) Observation Bias/Hawthorne Effect

The effect of being observed can lead to changes in hand hygiene behaviour, often
skewing resultsin favour of higher rates of hand hygiene compliance (Eckmanns
et a., 2006; Kohli et a., 2009). It can also potentially lead to unnecessary hand
hygiene at moments not linked to ensuring safe Patient care (WHO, 2009; Bolon,
2011). Inatwo period observationa study by Eckmanns et al. (2006), set in five
ICUs within a 2,200 bed tertiary care university hospital in Berlin, healthcare
professionals were initially observed performing hand hygiene without explicit
knowledge (covert period). A repeat session followed where they were told in
advance that they were to be observed (overt period). All observations were made
with regard to the use of ABHR for hand hygiene, and details regarding healthcare
professional category and before/after procedure compliance were collected. In
respect to the Hawthorne effect, specifically study objective, Eckmanns et .
(2006) found a 55% compliance increase when the observation was made known

to the healthcare professionals (the overt phase) compared with the covert stage.
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Interestingly the authors also comment that compliance levels were higher in the
overt phase even though this phase was characterised by an increased level of
procedures per hour of Patient care. Thisis despite workload aready being shown
as an independent predicting factor negatively affecting compliance rates. This
suggests that the presence of known observers, the Hawthorne effect/observation
bias, may be significant enough to overcome other limiting factors to hand
hygiene, for example intensity of Patient care. On the one hand this appears a
positive solution, if the objective isto ensure that hand hygiene rates improve,
increasing Patient safety. However, another implication is that data collected
using overt observation may not be atrue reflection of the behaviour exhibited
should overt observation be removed, especially considering other contextual

factors e.g. intensity of Patient care.

Whilst covert observation may reduce the Hawthorne effect, by removing the
observation bias and potential elements of “performance” from the healthcare
professionals being studied, it may lead to distrust amongst those from which the
datais collected once the observation is revealed (WHO, 2009). This may have
further negative effects should the data be the basis for future hand hygiene
improvement interventions. These are often found to be most successful if
launched in a culture of positive teamwork, where shared goals and motivation for
change are strong drivers (for example, in SICU, Earl et d., 2001). Kohli et al.
(2009) further studied the impact of overt and covert observation on healthcare
professional hand hygiene. They concluded that whilst it may be useful to explore
the use of covert measures in areas where high compliance is the usua standard,
areas of known low compliance appear to be | ess vulnerable to observation bias

effects.
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Bolon (2011) also discussed the issue of ecological validity (see 2.2.2.), whereby
the results of hand hygiene compliance studies may be affected by their
experimental setting. In the example she gave it is the research issue of observer
effect that may cause the problem, with the concern that these studies may also
not reflect real-life hand hygiene behaviors because the participants knew they
were being studied (pp. 27: citing specificaly Boyce et a., 2002; Girou et al.,

2002; Pietsch, 2001).

It isimportant to note that it is not only the participant’s behaviour that can skew
results, but also that of the data collectors. Observer bias, defined by WHO as
systematic error introduced by inter observer variation in the observation method
(pp. 159) must be addressed through training and validation exercises (e.g.
parallel observations and inter-rater reliability cross-checking), although these
standards need to be regularly refreshed to ensure that individual bias may not

unconsciously alter the observers stance over time.

3) Selection Bias

In anideal scenario direct observations would be carried out using randomised
samples, drawn from pools which represented the entire healthcare setting being
studied, including al professional categories of staff, al units of care of interest,
and carried out over all periods of care (i.e. 24 hours a day). However, due to the
previoudly discussed issue of labour intensity direct observation is often only a
snap shot method. This selection bias may also be influenced by accessibility, for
example observers may only be available/allowed access on certain days, shifts
and to certain areas. Astime of day and ward context have already been

discussed as having independent influences on hand hygiene compliance such
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inability to provide more representative observation may further skew reported
findings. Inthe comparative observational study by van de Mortel et al. (2006)
the authors estimated they only managed to observe 0.4% of the total HHO
occurring within the unit during the month deemed best. This classification was
based on observations achieved. The 0.4% finding stemmed from an
understanding of the ‘ snap-shot’ nature of the observational method, which by
design infers that many other hand hygiene events occur during periods of non-
observation. Thisisin addition to realising that routinely many events are likely to

occur in areas not visible to the observer e.g. behind Patient curtains.

4) Sample Size

Asdiscussed earlier whilst it is desirable to have a representative sample, to avoid
selection bias, the issues regarding labour intensiveness and accessibility can
hinder the ability of the data collector to fulfil such desires. Certainly the findings
from Erasmus et al. (2010) suggest there are wide variations within the field of
direct observation when it comes to sample size. Between seven and 1,050
healthcare professionals made up the sample size groups returned in their
systematic review, with between 19 and 20,082 observations carried out across
the selected studies. The authors also commented that the magjority of studies
(N=56) failed to mention the actual number of healthcare professional's observed,
the standard reporting measure usually the number of observations. Thusthereis
alack of uniformity as to what constitutes the “sample’” when using observation.
Lack of reporting details such as professional category further reduces the ability
of cross-study comparison. The section on sample size in the WHO (2009) report

(pp.159) alows specific consideration to be taken as to the statistical significance
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of sample size, yet observationa study samples are often too small and research

designs too weak to successfully meet such criteria (Gould et a., 2007c).

Evaluation of Direct Observation asa Measurement Tool

Gould et a. (2007c) provide awide ranging review of hand hygiene compliance
methods. Their main objective was to evaluate studies that have used direct
observation, yet their inclusion criteriaallowed for studies using methods
alongside observation, therefore the review also examines research using self-
reporting and indirect measurement. It is beyond the scope of the debate here to
present the findings of the in-depth review, suffice to say the authors found
fundamental flaws with regard to rigour used in the design of studies returned
from their search criteria. These included issues with 1) scope: e.g. high tendency
to focus on hand hygiene frequency over efficacy; settings often limited to single
units rather than a range of contexts; participant popul ations often drawn from
single healthcare professional category, and 2) validity and reliability of data: e.g.
studies predominantly poor in detailing how data collectors were trained; how
detailed data was collected in-situ; whether inter-rater reliability was considered

or addressed.

In the systematic review by Erasmus et al. (2010) only 17 studies (out of 96
papers passing inclusion criteria) reported any reliability testing with regard to the
procedure they used when performing direct observation. However the authors
comment that this small minority did show good reliability results (Cronbach
alpha>0.7). Their review aso reveaed the myriad of methods and research
designs used when employing direct observation (and in some cases self-reporting

in parallel). These included the use of individualised observation forms, vast
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variances in sample sizes, and differencesin both Patient care activities and
professional categories being observed. Such variations make comparisons
between resultant compliance rates from studies very difficult. Intheir review
paper Braun et al. (2009) attest to the limitations of current measurement methods
for hand hygiene. They also highlight lack of standardisation across study design
methods leading to difficulties in making meaningful comparisons either between

settings, or within settings over different time periods.

Alongside this, and the two reviews by Haas and Larson (2007) and Gould et al.
(2007c) the conclusion appears to be that whilst direct observation may currently
be the most desirable method for collecting hand hygiene data, it is by no means
the ideal solution. The documented flaws, summarised here and discussed in
detail elsewhere (McAteer et a., 2008) indicate a need for a more systematic
approach to measurement. Thiswould alow accurate, comparable and less labour

intensive data collection on this vital Patient safety practice.

€) Systematic measurement for Hand Hygiene

The application of measurement for hand hygiene at a more systematic level, as
opposed to individual studies can be explored through the evolving topic of
auditing, which has risen in prominence within healthcare over the past 15 years.
As part of the national Clinical Governance Framework (Starey, 2001) Clinical
audit is seen as a key parameter to ensure quality Clinical care. Within this

domain the measurement of hand hygiene compliance has not been ignored.
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2.7. Quality Management and Auditing

The need for hand hygiene compliance has been established in the earlier sections
of thisthesis, through an exploration of the linksin the Chain of Infection.
However the previous section demonstrated how this process is often not
practiced to required standards. To investigate the scope of thisfailingin
adherence to standards, and to assess the impact of interventions introduced to
improve hand hygiene compliance, accurate measurement tools are required.
Nonetheless, the difficulty in measuring hand hygiene has been highlighted.
Auditing tools offer away to standardise measurement, using robust, validated
and objective instruments which allow collected data sets to be compared
alongside other data sets generated using the same tools. This section explores the
concept of Quality Management (QM) and auditing in brief, then specifically
addresses their application to the context of hand hygiene and how thislinksto the

case study site selected for the current research.

2.7.1. Quality Management

The QM movement is predominantly seen as emerging from Japan during the
1950s (Moen and Norman, 20?7?,pp. 5-10). Often conceptualised through the use
of the terms Quality Improvement (QI) and Continuous Improvement (Cl), QM
employs tools designed towards continual incremental improvement, to achieve

specified objectives (Powell et al., 2010).

Walley and Gowland (2004) note the influx of “process redesign tools’ adopted
by the NHS from both manufacturing and service organisations. In their narrative

review of QI modelsin healthcare Powell et a. (2010) note that Total Quality
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Management (TQM) and Continuous Quality Improvement (CQI) are often
applied as catch-all labels for general QM interventions, over and above other
approaches explored (e.g. Lean, Six Sigma). Where TQM could be identified as a
clear approach (Joss and Kogan, 1995) financial savings were found to be
possible, however Powell et a. note a number of problems. These included
obtaining corporate support for a quality approach, standards of measurement
used, alow inclusion rate of clinical staff in TQM interventions, and alack of
integration between TQM initiatives and audit processes. A systematic review by
Nicolay et a. (2011) found strategies applied to surgical settings used a variety of
methods under the QM umbrella, including Six Sigma, CQI, Plan-Do-Study-
Act/Plan-Do-Check-Act Cycles, TQM, Lean, and Statistical process/Quality
control (SPC, SQC). They summarise the vast potential for such methods to be
applied within the surgical healthcare sphere, however conclude that current

interventions reported in the literature are limited by poor quality study design.

2.7.2. Quality Management Applicationsto Healthcare

Gill et a. (2011) document the formation of aQIT (Quality Improvement Team)
in 2003, tasked with reducing neonatal HCAI within aunit caring for 80+ infants
at any one time. An initial priority was to follow the evidence—base supporting the
use of ABHR to increase hand hygiene. Accessto ABHR was vastly increased at
prominent areas within the unit, including at point of care (i.e. infant cots). To
monitor effectiveness, observational tools were designed to measure hand
hygiene, with data being fed back to unit staff. Other interventions, including
those to improve practice involving central lines, peripheral intravenous catheters,

blood culture handling and overcrowding were al so addressed using evidence,
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monitoring and feedback by the QIT. Effectiveness of the QIT formation and
intervention was established by statistical analysis of neonatal HCAI over a7 year
study period (2003-2009) during which time 990 infants were admitted to the unit.
The paper presents compelling evidence for a steady decline in neonatal HCAI
over this period. Fundamental to their approach the authors support the use of
clear charting to communicate progress and engender support and enthusiasm for

the required continuous change needed to achieve maintained improvement.

A CQI approach is the subject of study for Wall et a. (2005) who outline the
background problem of high rates of catheter related bloodstream infection (CR-
BSl) in their setting of amedical ICU (MICU). The study objective was to
establish whether real-time measurement of CV C (central venous catheter)
insertion was feasible within MICU settings, thisinitial step being crucial to
enable CQI stepsto reduce CR-BSI rates. A checklist was ultimately designed
and trialled based on arefined version of existing processes within the MICU.
This included hand hygiene, the need for adequate supervision of trainees, correct
use of sterile barriers (e.g. personal protective equipment [PPE]), the use of
chlorhexidine and a detailed context as to CV C insertion circumstances (e.g.
emergency or standard). The authors noted that the checklist, as well as being
designed for measurement, served a duel purposes, with a secondary role as an
intervention due to its ability to create a reminding presence for those involved in
CVC care. Alongside the checklist the advantage of multifaceted interventions
was further exploited by the implementation of education and audit and feedback

programmes.
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Datawas collected for atwo year study period (2002-2004), capturing the
insertion of 360 CVC. Anaysisof individual factors on the checklist (e.g. use of
sterile barriers) allowed further investigation of specific trends and targeted
responses to be devel oped. Resultant trends were analysed in return. The CR-BSI
level measured at the end of the study period was found to be at a historically low
level for the unit. However the authors comment that they perceived the
development and adoption of the CQI approach to be the bigger achievement. Key
to this belief was the performance of unit staff, who moved from being reactive,
driven by clinical requirement when faced with poor performance, to being
proactive, looking for ways to improve performance, trial potential improvement

methods and assess outcomes.

Both these examples, of Gill et a. (2011) and Wall et al. (2005), are small scale,
individual site studies. They are included not to purport to be representative of al
QM work in the area of healthcare, nor even of work within their specific fields,
but to show the potential for QM (incorporation QI and CI) within individual,

context defined healthcare settings.

Essential for successin both cases, and in all settings, is strong leadership, clear
goals, and a systematic approach to establish the need for change, and the effects
of any implemented intervention (Powell et a, 2010). The regular collection and
analysis of datais seen as akey QI activity, whichever QM approach or tool is
adopted, to assess performance of both individuals and processes implemented

(Powel et d., 2010).
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2.7.3. Auditing

QM as an umbrellafield offers atoolbox of approaches and methods, of which
audit isfirmly established as a core element. Audit can be adapted to best suit the
setting for which improvement isrequired. A plain English interpretation of the
terms and definitions section of the 2011 International Organisation for
Standardisation (1SO) 19011 offered by Praxiom.com (2013), defines audit as:
...an evidence gathering process. Audit evidence is used to evaluate how well
audit criteria are being met. Audits must be objective, impartial, and
independent, and the audit process must be both systematic and documented.
Crucial to the process of audit isthe need for clear criteria against which to
evaluate collected data, and the need for impartiality on behalf of those involved
in amassing the audit data. Following their definition, afurther distinction is
made depending on where the auditor (individual/s carrying out the audit) is based
or originates from: internal, from within the same organisation, or external, from a

separate organisation, an independent body or a regulatory body.

In healthcare, auditing is often defined as “ Clinical audit”, and is seen as away of
ensuring that not only is the right thing being done, but it is aso being done in the
right way (Benjamin, 2008; Smith, 1992). Powell et a. (2010) attribute the
notable presence of auditing within healthcare, in part, to asignificant drive
towards seeing clinical audit as avehicle to drive QI during the 1990s. Benjamin
(2008) further outlines the process of audit in a healthcare setting, identifying
three main strands it may investigate: Structure of Care, Process of Care and
Outcome of Care. Within the UK the process of clinical audit is used asatool to
ensure “Quality Care for Patients’, through being part of the Clinical Governance

framework. Quality Care, the goal to which clinical audit is applied to achieve
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within healthcare, can be seen to draw similarities from QM. Both possess the
conceptual desire to drive improvement throughout the organisation, involving
those within the organisation whilst considering the needs of the “consumer”
(Patient). Asdiscussed auditing has successfully been used in healthcare settings
as part of QI interventions, including reduction of neonatal HCAI (Gill et al.,

2011) and real-time measurement of CVC carein adult MICU (Wall et al., 2005).

2.7.4. Auditing within Hand Hygiene

Measurement in hand hygiene, usually employing either self-monitoring, in-direct
measurement or direct observation (or a combination) is required to alow
baseline compliance rates to be established prior to interventions being launched.
This allows the efficacy of these interventions to be gauged. Observational
methods also alow contextual data about hand hygiene to be collected, allowing
further opportunities for improvement to be gained. For example observation may
allow potentia barriers to hand hygiene and specific workflow patternsto be
recognised. However, as has been established, no methods are without limitation.
Kilpatrick (2008) comments on the commonality of auditing as a method for
monitoring hand hygiene, referring further to the existence of a number of
differing tools existing for this purpose. Auditing offers the opportunity for
systematic data collection, with a set purpose and meaningful objective as to how
to use the data to improve future practice. For hand hygiene this may be the
development of a new initiative, specific interventions within one ward, or with
specific individuals. Here three examples of existing tools are briefly presented to
attest to the current role of auditing within the field of healthcare hand hygiene

measurement.
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a) Health Protection Scotland

Health Protection Scotland produced a tool to enable mandatory auditing in
Scotland as part of their multimodal national hand hygiene campaign (Kilpatrick,
2008). Thistoal, including both electronic and paper components, was devised
through rapid review of existing audit tools, and incorporation of current
guidelines relating to hand hygiene technique (i.e. images including WHO 5
Moments). A full outline of the development of the tool is provided by Kilpatrick
(2008), which fully explores the rigour and levels of review required to develop a
working audit tool suitable for widespread use. Training days were held to aid
Local Health Board Co-ordinators (LHBCs) and | PC staff to use the tool, which
ensured a standardised method would be used throughout the proposed audit
period. Such training sessions also alowed for the tool to be tested with
healthcare professionals, whereby feedback could be gathered as to,(for example)
its ease of use. The audit tool was trialled through the execution of a widespread
audit of hand hygiene compliance across NHS Scotland during a defined national
audit period (9-20"March 2009), with protocol details and findings published by

Health Protection Scotland (HPS, 2009).

Whilst accepting the limitations of audit involving observation (e.g. observer bias,
selection bias, observation bias) the conclusions from the review of the first bi-
monthly report on hand hygiene compliance, using the new audit tool, were
positive (HPS, 2009). It was possible to collect datafrom awide source at a
national level, and provide analysis based on areas for further investigation, such

as NHS Board and professional category. Such analysis alows for more specific,
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rigorous research to be directed, bridging the gap between audit and research

(Smith, 1992).

b) WHO Hand Hygiene Observation Tools

On aglobal scalethis overview discussion of hand hygiene audit tools would not
be complete without an acknowledgement of the widely tested and used WHO
tools for calculating hand hygiene compliance. As part of aguide for
implementing their multimodal hand hygiene improvement strategy (WHO,
2009d) specific tools have been developed to allow for standardised, methodical
evaluation and feedback (pp. 22 — 26 in Guide).Of particular relevance to this
discussion are the Hand Hygiene Observation Tools, consisting of an Observation
Form (WHO, 2009b)(designed to be used for observations of hand hygiene within
routine care practices) and two Compliance Calculation Forms (WHO, 2009b).
Rather than being standal one tools, these are intrinsically linked to the methods
and educational themes within the multimodal WHO approach. This allows users
understanding as to context of the hand hygiene they are observing. This
knowledge is a so important once the data has been collected and calculated, as it
can be used as abasis for feedback and dissemination, and in turn further
education and training. Furthermore, both components of the Hand Hygiene
Observation Tools (Observation and Calculation) are complemented by an over-
arching “Hand Hygiene Technical Reference Manua” (WHO 2009¢). The manual
ensures all observers have access to the same level of instruction on how to use
the tools, helping to reduce observer bias. This can lead to a greater chance of

validity in cross-comparison of collected data.
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C) ICNA Hand Hygiene Audit T ool

The ICNA Hand Hygiene Audit Tool (Appendix 1c) is part of the wider ICNA
(2004) “Audit Tools for Monitoring Infection Control Standards 2004” document.
It consists of 40 points, separated into 32 alphabetised questions, allowing
assessment of environmental factors (e.g. availability of hand hygiene equipment,
including paper towels, soap and ABHR), observational factors (e.g. whether hand
hygiene is performed at key moments of Patient care) and knowledge factors (e.g.
whether healthcare professionals are aware of when they should be performing

hand hygiene).

Thetool is designed to be used by trained individual s using observation; however
the overt/covert nature of this method is open to interpretation and personal
choice. This may have a bearing on the behaviour of those individuals being
studied, as discussed previously. Thisissueis addressed in Chapter 5, when this
method is explored in full at the case study site during interviews and

participatory observation.

Alongside the manual observation stage of the ICNA (2004) tool, a standardised,
ready to use Microsoft Access database allows observed data to be translated into
compliance scores. These are categorised into Compliant (85% or above), Partial
Compliance (76-84%) and Minimal Compliance (75% or less) ratings. Thisrating
can then be used for further action and reporting purposes. The tool, whilst
enabling data to be collected according to a standardised framework, has an
apparent imbalance in focus on environmental factors rather than actual observed
hand hygiene behaviour, demonstrated with 20 questions attributed to

environmental and only seven to observation. Thus award with full soap, paper
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towel and ABHR dispensers, exhibiting clean sinks, could score well on an audit,
even if no one performs hand hygiene correctly. Thisis opposed to award where
al hand hygiene observations are correctly observed, yet some ABHR or soap
dispensers may be empty. However, it must be remembered that this tool was
developed at atime when data regarding hand hygiene was collected in avery ad-
hoc manner, if at al. Thistool offered arelatively smple way to collect data
which could be used to begin to make benchmark comparisons, both across

settings, and across time spans as interventions were rolled out.

In 2008 IPS (previously known as ICNA) published a report documenting their
findings from a questionnaire review of users of their suite of ICNA Infection
Control audit tools, including the hand hygiene section. The data returned came
from 148 completed questionnaires (102 hospital/46 community settings),
predominantly from England, although all UK countries, ROI and a respondent
from Gibraltar were represented. In terms of hand hygiene 73% of those using
acute tools (hospital setting) reported use of the ICNA (2004) hand hygiene tool.
Whilst further individual data about the hand hygiene tool is not reported, the
overall feedback about the ICNA (2004) audit toolsis generally positive, with the
section on Themes arising from use of the ICNA Audit Tools citing:

The tools were described as comprehensive and easy to use, providing clear
national standardised evidence based criteria for monitoring practices and the
environment.

Respondents indicated that the wording of some criteria caused confusion and
required review and that the 2004 tools were too long with repetition in some
areas. Shorter versions of the audit tools similar to the original West Midlands
audit tools were preferred as those tools enabled all high risk areas of practice
to be reviewed in one go.(IPS, 2008, pp. 3)
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A repeated issue in the report (pp. 3;pp. 5) is that of the use of alternative audits,
either in conjunction or as alternatives to the ICNA, due to perceived weaknesses
in the current tool. These included the tool being too long, with over half the
respondents (59%) saying they would like to see shortened tools developed, and
the database needing simplification. The authors (IPS) maintained that future
work must therefore be done on developing additional tools to ensure availability
of national tools to allow for continued standardisation, ultimately leading to the

launch of the QIT range in 2011.

2.8. Chapter Summary

Chapter 2 has developed the Chain of Infection theme from Chapter 1 to
emphasi se the importance of hand hygiene as an infection prevention and control
strategy within healthcare. However, even with such evidence the chapter has
also demonstrated how despite evidence-based guidelines to ensure effective hand
hygiene, expected compliance is seldom found. This has generated a need for the
devel opment of improvement strategies within this field. Finally the discussion
has presented the first of three core themes of the current research, that of hand
hygiene measurement, highlighting the challenges faced in ensuring reliable, valid
and easily sourced data from which to form intervention benchmarks. Systematic
measurement, in the form of auditing as a component of QM, has been seen to
have success within the healthcare sector, with auditing tools being developed

specifically for the purpose of hand hygiene measurement.

The next chapter addresses the two parallel themes at the heart of this current
research, the potential of technology to measure hand hygiene compliance and the

role of human behaviour.
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Chapter 3

Hand Hygiene: Technologies and

Human Behaviour

A review of the literature
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Part A: Hand Hygiene Technologies: Structured Literature Reviews

The problem of ensuring timely, accurate measurement of hand hygiene
compliance has been established. Even the gold standard method of direct
observation has been seen to have well documented, widely acknowledged
limitations. These include affecting observed behaviour of healthcare
professionals and being a burden to undertake, especially to produce sufficient

amounts of datato perform detailed anal yses.

Recently there has been arise in prominence of Electronic Monitoring Systems
which claim to be able to perform audit tasks in healthcare settings, delivering
hand hygiene compliance data to healthcare professionals and their respective
organisations (Boyce, 2011; Thomas, 2010). The purpose of the literature review
here was two-fold. Firstly to discover the types of hand hygiene related
technologies currently available, so that examples could be used in discussions
with healthcare professionals. Secondly to establish their Fit for Purpose (FFP)
with regard to the case study site auditing needs. The results of thisliterature

review chapter provided the foundation for Study 2 (Chapter 6).
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3.1. Types of Hand Hygiene Technology

3.1.1. Database Searching

Aninitial literature search into technologies within the field of hand hygiene was

carried out between October 2009 and February 2011. Using a multidisciplinary

approach this searched nine databases from four disciplines: Medicine, Business

Management, Engineering and General Knowledge (Table 3-1)

Table 3-1: Details of databases used from a multidisciplinary background to

provide wide search scope

Discipline Database Dates Covered
Medicine MEDLINE 1966 — Oct 2009
Cinahl 1982 — Oct 2009
Embase 1974 — Oct 2009
Business ABIl/Inform Global 1971 — Oct 2009
Management Emerald 1989 — Oct 2009
Business Source Premier 1922 — Oct 2009
Engineering CSA High Technology Research | 1960 — Oct 2009

Ei Engineering Village

1969 — Oct 2009

General Knowledge | ISI Web of Knowledge

1970- Oct 2009

The key words were split into two category strings, one to represent hand hygiene,

and one to represent technology (Table 3-2).

Table 3-2: Strings used to generate hand hygiene and technology articles

Hand “hand washing” or “hand wash” or “hand hygiene” or “hand
Hygiene clean” or “hand cleaning”

"sensor” or "sensors' or "electronic” or "electronics’ or
Technology | "technology” or "technologies' or "automatic" or "automation"

or "robot" or "robotics" or "ultraviolet" or "light"
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These strings, with the words separated by the operator OR were then connected
by the operator AND and were used to perform literature searches in the

aforementioned databases.

3.1.2. Article Selection Criteria

Due to the multidisciplinary background of the topic being researched, and the
high likelihood that articles returned may be of anon-empirical format (e.g.
informative articles from technology companies) a strict Cochrane inclusion
criteria (Cochrane EPOC Review Group, 2002) was not followed. Thus research
which was of non-rigorous design and non-empirical articles were accepted into
the review, asthe aim of the literature review was to explore the available
documentation, rather than critically assessit. There were, however, some limits

applied to articles returned by the database searches, outlined in Table 3-3.

Table 3-3: Limits applied to articles returned from database searches

Considerationsfor Type of Technology Literature Review articles

Dueto the skill set of the researcher and time available for analysis, only articles
written in English were included.

The key behaviour being targeted by the review was hand hygiene, however
articles describing this in any recognisable form were accepted e.g. hand washing,
hand sanitisation, and cleansing of hands. It was not the direct term hand hygiene
that was the target object, but the behaviour to which it refers.

Technology can cover awide range of potential solutions, applications and
devices depending on the field and interpretation of the user or setting. For this
review only technology with an electrical component was deemed relevant, dueto
the co-existence of the term electronic monitoring in the context of hand hygiene
(Boyce, 2011). Therefore returned articles which discussed hand hygienein
relation to any other technology (e.g. use of Plasma, UV light and hydrogen
peroxide decontamination) were discarded.
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3.1.3. Search Methodology

Articles were included that discussed any type of participants, be they adults,
children, from the healthcare profession or from the general public. No
restrictions were placed, indeed articles where no participants were mentioned
were also included e.g. articles purely about technology or patents. Whilst the
research here is focused on technology for the healthcare setting, at the initial
stage no restriction was placed on the inclusion of articles discussing aternative
settings e.g. food sector. Similarly although the current research is based within
an NHS setting, no restriction was placed on the geographical location cited
within articles. These decisions were made in recognition of the aim of the
literature review, to explore documentation on hand hygiene technology, with no

pre-conception as to whom the intended audience or user may be.

Where returned articles discussed empirical findings relating to technologies,
explicit notes were taken. These notes were retained as indicators of the potential
quality/usefulness of the specified technology. However, articles that did not cite
empirical testing or evidence of quality assurance were not discarded from the

review, for reasons discussed earlier.

3.2. Types of Hand Hygiene Technology Results and Discussion

Theinitia search returned atotal of 5,197 articles, reduced to 587 after a
relevance review of thetitle. A detailed analysis of abstracts, and a search for
duplicate articles reduced this further, leaving 95 articles for review. The
preliminary findings from the search confirmed that technologies had been

developed specifically for the healthcare industry. After further analysis those
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articles which discussed innovations within the food industry (14 articles), or were
otherwise not healthcare related (37) were discarded in favour of retaining only

those with a healthcare focus (44).

The resulting 44 articles were published between 1991 and 2010, with only two
websites having no date of origin available. A clear increase was apparent with
regard to the number of articles published on thistopic in recent years. more than

2/3 of these articles (68%) were published from 2006 onwards.

Further articles were discarded at this stage based on availability of full text (3),
due to the article having an alternative focus (e.g. behavioural change) (6), being
literature reviews (5), or not featuring el ectronic technology (6). Decisions made

during the literature search can be seen visually in Figure 3-1.

Of the 24 articles retained for final analysis 12 were reports, 11 were empirical
studies, and one was a patent. Both quantitative and qualitative studies were
reported including controlled trials, before and after studies, cross-over studies

and observational studies.
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5,197 articles returned J

4,610 rejected
(non-relevant)
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492 rejected
(duplicate, non-relevant)
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95 articles retained for
full review s ~
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(food industry, non-
healthcare)
) . J
44 articles retained for
further review
J (" 20 rejected )

(no full text, alternative focus,
literature reviews, not
\_ electronic technology) )

24 articles retained for final
analysis, containing reference
to 18 unique technologies

Figure 3-1: Inclusion and exclusion decisions made during literature review
search to identify types of hand hygiene technologies

3.2.1. Usesfor Current Research: Identifying Unique Technologies

The literature review had a specific objective: to identify the scope of application
of technology within the context of hand hygiene in preparation for interviews
underpinning Study 2. Each of the remaining 24 articles (Figure 3-1) were
categorised to provide areference resource for “ Type of Technology", based on
the main characteristics of the system being discussed. As many of the articles
were industry reports (12) all were re-screened to identify how many unique

technologies could be identified.

18 individua technologies were identified from the 24 articles, either by existing

trade/brand name, parent company name, or from a description given from the
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article author/s. Where no distinctive features could be distinguished from the

article a generic category was assigned e.g. Electronic Counters in Dispensers.

Three articles discussed the same technology being developed at an institute in
Canada (Anon, 2010; Birch, 2008: Boscart et al., 2008), five articles discussed
uses of electronic countersin ABHR or soap dispensers to monitor hand hygiene
levelsin various settings (Marraet a., 2010; Boyce et a., 2009; Marraet al.,
2008; Kinsellaet a., 2007; Larson et al., 2005), whilst the remaining technologies

were adl featured in one article each.

3.2.2. Categorisations of Technologies

The returned articles showed awide spread of technologies, with little repeat
reporting of innovations (barring the use of electronic counters in dispensers).
Thisindicated alack of available literature within the rapidly developing area of
hand hygiene technology. Thisis despite clear time and financia effort being
invested within the field, reflected in the presence of nine fully devel oped,
identifiable, market available technologies within the returned search articles. The
lack of such literature raises concerns as to the empirical rigour underpinning the
design and devel opment of technologies within the domain of hand hygiene,
leading to the question “are they Fit for Purpose?’ discussed further in the next

section (see 3.3.).

Of the 18 identifiable technol ogies (nine of which were classified as market
available, being commercia products) the majority (13/18) could record rates of
hand hygiene, either individually or collectively viacommunal facilities e.g.

ABHR dispensers. Capabilities were present to record hand hygiene at room entry
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and exit, or at amore advanced level, linked to a specified Patient zone. Of those

unable to monitor hand hygiene rates two were auditing tools, two were

automated/heated sink innovations, the other was an el ectronic prompting sign.

The 18 technol ogies were a so categorised into four main “Types of Technology”

(Table 3-4), based upon their overall design. These categories were: a badge

monitoring individual hand hygiene behaviour, a dispenser monitoring individual

product usage, a surveillance system able to monitor both individual behaviour

and product usage within a specified area, and other.

Table 3-4: The 18 identifiable technol ogies split into four main categories from

which to draw examples for Study 2 participants

Type of Technology Overview No. of
Examples
Healthcare Professional | Worn data collection devices. Tracking 3
Badge system ability to measure individual compliance
Healthcare Professional | Worn data collection devicesissuing 2
Dispenser system decontamination aid. Ability to measure
individual compliance
Healthcare Professional | Complex systems able to monitor and 5
Surveillance System measure hand hygiene within specified
area
Other Heated Wash Basin; Automated Sinks; 8
Sensing Beams (Room Entry/Exit; Sign
triggering); Counters in Pumps; Data
Entry/Collection system

Removal of innovations unable to track individual behaviour (e.g. collecting

collated data, such as al uses of a shared product dispenser) reduced the 13

monitoring technologies to ten, and eliminated the other category.
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Three examples from the ten technol ogies with individual based monitoring
capabilities, one from each of the three remaining “ Type of Technology”
categories (Table 3-4), were extracted (Appendix 2a). These formed the basis for
discussion for Study 2, investigating the views of healthcare professionals on the
potential for technologies for the monitoring, measurement and feedback of hand

hygiene performance within an NHS acute setting.

3.2.3. Observations of Technology limitations regarding WHO 5 Moments

A descriptive review of the 18 unique technologies returned by the literature
review designed to identify the types of technology currently available within the
hand hygiene context appeared to reveal none able to replace manual auditing at
the WHO 5 Moments. None were able to independently monitor, measure or
provide feedback at each of the WHO 5 Moments. The closest technology type,
designed at an institution in Canada (Boscart et al., 2008), was able to detect
activities related to three out of the 5 WHO Moments (identified as Moments 1, 4
and 5'%). However the majority of the technologies appeared unable to detect any.
Whilst 12 were able to detect activity at door entry/exit the level of overlap this
may have with Moments 1 and 4 (Before Touching a Patient, After Touching a
Patient) isimpossible to ascertain, as the chance of contamination between
entering aroom and reaching a Patient, and contaminating the environment/other
individuals after leaving a Patient and before exiting aroom, remains. Crucial to
note when considering the 5 Moments is the intention of the healthcare
professional when performing the hand hygiene. For example, Moment 1 relates

not to entering a specific area, but to the intention to make contact with a Patient.

19 Here the Canadian system used a 4 Moments design, with Moment 4 representing both Moment
4 and 5 of the WHO “My 5 Moments for hand hygiene” system.
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Thus expecting hand hygiene merely due to entering a specified zoneis not

wholly within keeping with the approach.

Asthe literature review began in 2009, the year the WHO launched the 5
Moments globally (Sax et a., 2009), it is not surprising that such guidelines were
not part of the development of the technologies identified. It is highly likely that
the magjority, if not al, of the innovations featured were devel oped prior to the 5
Moments reaching global audiences. However, as auditing based on the WHO 5
Moments has been widely and successfully implemented (Allegranzi et a., 2013;
Sax et a., 2012), and amain aim of hand hygiene technologiesisto reduce the
burden of manual auditing (time saving potential, Boyce, 2011; reducing manual
efforts, Wright 2008) the potential for a synergy between the two requires
investigating. This concept, of whether hand hygiene technol ogies can be
considered ‘ Fit For Purpose’ with regard to handling the demands of hand hygiene

auditing is considered in depth in the next section.

3.3. Establishing Fit for Purpose

The WHO 5 Moments have been established as a successful, user-centred and
evidence based approach to considering when to practice hand hygiene within a
Patient care scenario (Allegranzi et al., 2013; Sax et a., 2012). Hand hygieneis
recommended at five specific moments to prevent the cross-transmission of

contamination, and thus reduce the risk of HCAI (Figure 3-2).
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Figure 3-2: WHO 5 Moments for hand hygiene, based on key points of risk for
Cross-transmission

A second literature review was performed with a more specific search criteria

based on the output of thefirst literature review. This had recovered no

technologies specifically designed around the WHO 5 Moments.

However, asthe original search criteriadid not explicitly include the term My 5
Moments a conclusion as to their non-existence could not conclusively be made. It
may have been aflaw in the search that led to no articles being returned
demonstrating technologies able to fulfil the goal of monitoring, measuring and
providing feedback at these key Moments. Thus, the second literature review
aimed to identify the existence of any current technol ogies able to monitor,
measure and provide feedback at each of the WHO 5 Moments, as would arguably
be required to provide an effective, reliable and suitable alternative to direct

observation.
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3.3.1. Database Searches

Six databases covering a multi-disciplinary scope (Medicine, Ergonomics,
Engineering, and General Knowledge) were used along with expert consultation
and internet searches, between November 2011 and November 2012.Three word
sets were used to generate articles (Table 3-5). Hand hygiene literature shows
varied nomenclature for the practice of hand decontamination, thus key texts

(WHO 2009; MeSH terms) were reviewed to provide search terms for Set 1.

Table 3-5: Word sets used for article generation in FFP literature review

Set 1 Hand “hand hygiene” or “handwashing” or *“handrubbing” or
Hygiene: “hand rubbing” or “hand antisepsis’ or “hand
decontamination” or “hand degerming” or “hand

cleansing” or “hand disinfection”

Set 2 Technology: | “electronic technology” or *hand hygiene technology”

Set 3WHO 5 “My 5 Moments of Hand Hygiene” or “WHO 5 Moments”
M oments:

Words within sets were separated using the operator OR, sets were conjoined
using the operator AND. Databases were date limited to 2009 (WHO 5 Moments
published) to Current Date. Default language was set to English. The search field,

dependent on database (Table 3-6), was selected to maximise article returns.

3.3.2. Search Methodology

Articles mentioning electronic technology being applied to a healthcare setting to
monitor, measure or provide feedback on hand hygiene were selected for analysis.
Numbers of articles matching the criteriafor each set were recorded, as were the
number of articles returned through interactions between sets using the AND
operator (Table 3-6).
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Table 3-6: 193 articles returned from literature review, split by Sets

Setl Set2 Set3 Articles Returned
Hand Hygiene Technology WHO 5
Moments

Sets Combined

hand hygiene or electronic My 5 Set 1 Set 2 Set 1 “AND”
handwashing or technology Moments of | “AND"” “AND" Set 2 “AND"”
handrubbing or hand | or hand Hand Set 2 Set 3 Set 3
rubbing or hand hygiene Hygiene or

antisepsis or hand technology WHO 5

decontamination or Moments

hand degerming or
hand cleansing or
hand disinfection

Medline
Search Field: 1293 19 1 o] 0 o
Keyword
PubMed

Search Field: All 1841 14474 58 47 0 0
Fields

Ergonomics
Abstracts Online

Search Field: Tx All 69 914 10 0 2 o
Text

Scopus

Search Field: 1889 1437 106 33 7 2

Advanced Search

Engineering Village

Search Field:
Keyword 340 58615 24 23 0 o
Database: All
Web of Knowledge
Search Field: 4322 12055 231 79 o Q
Topic

182 9 2

Returned Articles = 193

A finitelist of technologies was identified from the returned articles (Table 3-6),
which were assessed for Fit for Purpose using a bespoke matrix (Figure 3-3).

Fit-For- Purpose Award score if...
Capability
Monitoring Technologies discuss ability to monitor healthcare professional

hand hygiene - can the technology detect whether hand hygiene is

being performed?

Measurement Technologies discuss ability to measure healthcare professional
hand hygiene - can the technology provide information about hand

hygiene performed?

Feedback Technologies can provide feedback about healtheare professional
hand hygiene - either Real-Time (such as beeping, flashing,
vibrating prompts) and/or through data reporting.

WHO 5 Moments All of the above should be around the 5 Moments:
1. Before Touching a Patient
2. Before Clean/Aseptic Procedure
3. After Body Fluid exposure risk
4. After Touchinga Patient
5. After Touching Patient surroundings

Figure 3-3: Fit for Purpose (FFP) Matrix
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The FFP matrix was developed to allow each identified technology to be rated on
their ability to monitor, measure, and provide feedback around each of the WHO
5 Moments. The matrix allowed a scorecard approach to be used for analysis,

with each technology scoring a‘1’ per capability it could achieve. The maximum

score would thus be ‘8’ ; the minimum score would be ‘0'.

The process of FFP assessment was conducted independently by two reviewers
(the researcher and a colleague), with discrepancies recorded then resolved
through discussion and joint review. For completeness both reviewers performed
afurther search using references, expert consultation and a Google Search of hand
hygiene technology in January 2013, with the matrix scorecard being applied

jointly.

3.3.3. Fit for Purpose Results and Discussion

Theinitia review from the six databases returned 193 articles, of which 178 were
rejected as duplicates or as not relevant (e.g. technology not being the subject of
the paper, hand hygiene not being the subject of the paper, being Systematic
Reviews within the area). 15 were retained for full review. Both reviewers
examined the 15 articles for relevance. Five were rgjected due to relevance (for
being review articles or the technology not being the subject of the paper).
Therefore atotal of ten articles were retained for full analysis containing reference
to seven unique technologies. Further searching in January 2013 identified 12
additional technologies which were also assessed using the FFP matrix scorecard
approach (Figure 3-3). This resulted in 19 unique technologies being assessed for
FFP and available for discussion. The process of the review is outlined in Figure
3-4.
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193 articles returned

for title/abstract
review
178 rejected
(duplicate,
non-relevant)

5 rejected
(non-relevant)

10 articles retained
covering 7 unique
technologies

15 articles retained for
full text review

Additional search
sourced 12 unique
technologies J

19 unique technologies
assessed using matrix
scorecard

Figure 3-4: Flow-diagram of inclusion and exclusion decisions during the review
process resulting in 19 unique technol ogies being assessed by the Fit

For Purpose matrix

3.3.4. Usesfor Current Research: Assigning Fit for Purpose

Aswith the previous literature review the research results highlighted diversity in
the range of technologies available, with innovations employing (for example)
radio frequency identification (RFID), infrared detection, wireless networks and
video monitoring. Of note, details regarding technical specification, system
capabilities and testing to date was limited, especially for the 12 technologies
found from non-database sources. Of the 19 technologies found (see Table A-3,
Appendix 2b), none were deemed fully Fit for Purpose in their ability to monitor,
measure and provide feedback at the WHO 5 Moments. Moments 2 and 3 proved

most problematic for technological solution (Table 3-7).
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Table 3-7: Number of technol ogies possessing each FFP criterion

FFP Variable Number of Technologies
possessing criterion

Monitor 19

Measure 19

Feedback 19

Moment 1 15

Moment 2

Moment 3

Moment 4 14

Moment 5 3*

*  See3.3.4 a) for further discussion.

a) Monitoring at Moment 5

Fourteen out of the nineteen technol ogies were able to provide monitoring,
measurement and feedback at both Moments 1 and 4, albeit sightly more based at
aroom entry/exit level (8 technologies), rather than specifically based around the
ideal Patient Zone concept (6 technologies). Limitations regarding this have

previously been noted (see 3.2.3.).

Definition of detection of Moment 5 was not necessarily clear. No technologies
specifically made reference to being able to measure or detect contact with the
Patient environment. However three technol ogies had the capabilities to
specifically detect healthcare professional activities within the Patient Zone.
Thereforeit could be inferred that potential contact with the Patient environment
could be deduced from hand hygiene data collected via such mechanisms. Based
on the evidence that hands can become contaminated through activities involving

routine contact with objects within the Patient environment (Tenorio et a., 2001,
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2.4.3.) arecommendation for technology developers may be that thisis an area
which would benefit from equal attention as Moments 1 and 4. To add weight to
this notion, the current research has a specific focus on areas of potential
weakness, both perceived and actual, in terms of performing and measuring hand
hygiene. These findings are to be discussed in regard to the current capabilities of

hand hygiene technologies, and recommendations for future developments.

b) Monitoring at Moments2 and 3

The finding that no current technol ogies are able to monitor, measure or provide
feedback at Moments 2 and 3 supports the finding reported in areview by Boyce
(2011), and may not be surprising considering the specific requirements of these

Moments.

Moment 2 requires hand hygiene to be performed Before Clean/Aseptic
Procedure. Therefore any technology designed to aid hand hygiene must be able
to predict such aclinical activity is about to occur in order to capture the
healthcare professionals hand hygiene behaviour accurately, and/or deliver a
prompt to action if necessary. Such behaviour predicting technologies, a potential
outcome of future work within the emerging field of cognitive neuroscience, are
certainly still along way from the high-demand, high-work intensity environment
of the busy clinical setting, if ever feasible. Furthermore, should such innovations
occur the question of whether healthcare professionals would engage with
technologies able to “read their minds” to deem what actions they may take next
is doubtful, considering existing hesitancy when faced with the idea of hand

hygiene technologies as a concept (Ellingson et a., 2011).
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Moment 3 requires hand hygiene to be performed After Body Fluid exposure risk.
The challenge for any technology designed to aid healthcare professionals to
improve compliance at this Moment is the detection of such arisk having
occurred. Various clinical Patient care duties may characterise Moment 3
including wound dressing, drawing up and manipulating fluid samples and
handling waste (e.g. bandages). Crucially these do not necessarily have to involve
the visible soiling of hands (Sax et al., 2007). Therefore technologies able to
detect the physical presence of bodily fluids (e.g. fluid sensors) would not be
sufficient. It isthe risk of hand contamination that is the driver behind Moment 3,
the potential contamination of the hand surface, rather than only being applied to
situations where actual physical soiling has occurred. Often contamination may be

at amicrobid, invisible level.

c) Monitoring at Moments1,4and 5

Of the 19 technologies, three were able to detect Moments 1, 4 and 5.
Monitoring, measurement and feedback was possible by all three technologies at
all three Moments. This offers the potential for healthcare professionals to both
collect data about performance, essential to measure the impact of interventions,
and have the opportunity for real-time reminders to be given for individuals to

perform required hand hygiene.

Feedback has been shown to improve hand hygiene performance both with
technology (video surveillance; Armellino et al., 2012; Ghosh et al., 2012)

el ectronic measurement tools (RFID system Sahud et a., 2012; ABHR sensing
badges; Edmond et a., 2010) and with multi-modal interventions (Pessoa-Silva et

al., 2007; Pittet et al., 2000).
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The advantage of systems with the ability to provide individual data about specific
Moments of Patient care (Moments 1, 4 and 5) is the opportunity to identify areas
of strengths/weakness which are linked to pre-existing themes of training and
awareness. The WHO 5 Moments are globally recognised evidence based
standards for hand hygiene and have a vast resource to allow organisations to
deploy training and education. Therefore systems which can measure performance
based upon the same recognisable standards can provide meaningful feedback to
all levels of staff, allowing for abeneficial continuous improvement cycleto
occur. Targeted interventions can be designed to develop interventions at specific

Moments with lower hand hygiene compliance.

3.3.5. Potential for Hand Hygiene Technologies

Whilst no technologies were found that proved Fit for Purpose for all 5 WHO
Moments, this may not infer that electronic monitoring has no place in the clinical
setting. With the acknowledged limitations of the observational method, and the
clear advantage of accurate, relevant data for healthcare professionals to improve
their hand hygiene, technology could be seen as an ideal aid to measurement,

rather than a one stop solution.

An advantage of technologies using infra-red and radio-frequency is their ability
to monitor behind the curtain, an often cited problem of the direct observer (see
Boyce, 2011). In these scenarios many opportunities to observe heathcare
professional behaviour are missed or interrupted by Patient care taking place out
of sight of the observer, often literally behind the curtain, within the Patient Zone
(van de Mortel and Murgo, 2006). Thisis often for privacy reasons (the observer

being unable to follow), however sensory technol ogy, once passed by hospital

130



regulators, is not restrained by such barriers, therefore data could continue to be
collected undisturbed. Further, it has been suggested that technology may
significantly reduce observation effects (Cheng et a., 2011).When comparing
electronic and manual surveillance Cheng et al. (2011) demonstrated measured
compliance levels 2.8 times higher for manual observation sessions than for
electronic survelllance only sessions. Hand hygiene technol ogies may therefore

provide a source of less skewed data from which to plan future interventions.

Crucially, though, the Fit for Purpose literature review uncovered clear limitations
in current abilities to detect all the WHO 5 Moments. Whilst an objective of the
current research is to ascertain the views of healthcare professionals as to the
significance of such afinding to their perceptions regarding hand hygiene
technologies, these limitations remain. Interestingly, however, behavioura theory
used to explore hand hygiene motivations may provide an aternate area for

exploration in terms of how to “bridge” such limitations going forwards.

Part B: Hand Hygiene and Behaviour

Thetopic of hand hygiene and behaviour has been alluded to previously. Here the

specific theory of relevance to the case study research isto be examined in detail.

Curtisand Biran (2001) offered insight into hand hygiene behaviour, based on
their cross-cultural work involving Africa, Europe and India. Despite notable
cultural differencesin socially normal behaviours relating to hand hygiene the
authors identified a consistent trend: the avoidance of disgust was a key motivator

for hygienic behaviours.
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That disgust would be a unifying principle across culturesis not surprising
considering the authors review of disgust as a basic human facet, citing Darwin’s
inclusion of disgust as one of six basic emotions. Explanations of disgust may be
both psychological and microbiological, yet Curtis and Biran propose an inherent,

evolutionary origin, designed to protect the individua from coming to harm.

However, hand hygiene also occursin situations where disgust is not present, and
indeed thisis often imperative for effective hand hygiene in healthcare settings.
Therefore further theoretical models have sought to explore in more depth the

motivations underpinning hand hygiene.

3.4. Hand Hygiene and Behaviour Models

From the myriad of theoretical models that have been explored with an
application for hand hygiene Nicol et al. (2009) report the predominant model
used has been the Theory of Planned Behaviour (TPB, Ajzen, 1991). The TPB is
designed to explain intended behaviour, using constructs of Attitudes, Social
Norms and Perceived Behavioura Control (Figure 3-5). Behaviour is seen to be
determined by the output of the intention, mediated by the level of control

perceived by the individual at the point of decision making.

132



Attitude
toward the
behavior

Subjective
norm

Behavior

Perceived
behavioural
control

Figure 3-5: Theory of Planned Behaviour (TPB) (Reproduced from Ajzen, 1991,
pp. 182)
An early application of the TPB to hand hygiene was carried out by Jenner et a.
(2002). They used a survey of heathcare professionals to create and validate a
TPB model specifically for hand hygiene, incorporating additional constructs
which may affect both intention and behaviour (e.g. barriers, personal
responsibility). Attitudes were found to predict intentions, though the authors note
that only 1/3 of participants said they always liked/expected/intended/wanted to
wash their hands before and after contact with each patient (pp. 321). Personal
responsibility, an additional construct of Jenner et al. (2002) was aso found to
significantly predict intention. Neither subjective norms nor perceived
behavioural control, nor the additional construct of barriers, were found to

significantly predict behavioural intention.

In terms of actual behaviour, intention and perceived behavioural control were
found to be significant predictors, the latter being mediated by two of the four
included specific barriers (time; number/avail ability of sinks). The survey findings

led to the formation of an adapted TPB model for hand hygiene (Figure 3-6).
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Figure 3-6: TPB Modéd for hand hygiene from Jenner et al. (2002)

Nicol et al. (2009) provides afurther adaptation of the TPB for hand hygiene,
including additional el ements which may influence the main constructs (attitudes,
social norms and perceived behavioura control). Amongst these additional
elements was the influence of past experience, which was seen to form attitudes.
Both Nicol et a. (2009) and Jenner et a. (2002) use their work and subsequent
models to support the view that hand hygiene education requires an experiential
element, based on the evidence for the influence of experience on constructs to

behavioura intention, ultimately an influence on behaviour itself.

Whilst the TPB isuseful in providing a conceptua framework in understanding
hand hygiene behaviour, no version or study employing this approach has been
able to demonstrate consistent results translating reported intention into actual
behaviour. The focus of the current research investigates a behavioural theory
which seeks to no longer consider hand hygiene as a singular homogenous
behaviour, rather considering it as consisting of two elements, which may have

separate, distinct constructs.
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3.5. Inherent and Elective Hand Hygiene

The emergence of Inherent and Elective hand hygiene can be traced back to the

work of Whitby et al. (2006).

They used focus groups involving nurses, mothers and children aged 9-10 to elicit
views regarding hand hygiene, both in daily life (community setting) and within a
healthcare setting. Children were heavily influenced by what they were taught at
home (here explored through mother’ s views). Such training was found to
commence from the time of weaning and/or toilet training, with continual
reinforcement. The child participants were able to display knowledge of the need
to perform hand hygiene to rid hands of contamination, understanding that
although water can get rid of surface dirt on hands, it is necessary to use soap to
ensurethat “ germs’ arekilled (pp. 485). The adult participants, mothers and
nurses, attributed hand hygiene to a habitual process, rather than believing that
each incident stemmed from a conscious association with specific actions. They
did note, however, that both physical and psychological drivers may cause them to

perform decontamination on occasion.

Using focus groups investigating hand hygiene behaviour when facing specific
scenarios (e.g. such as playing on aswing, using a public or home bathroom)
Whitby et al. (2006) found participants considered context to play akey rolein
their decisions:

The need to wash hands after using the toilet was even more important if the
toilet was for public use, because children perceived a public toilet as having
the potential to harbor “ more germs’ than their toilet at home. This attitude
was unanimously supported by both mothers and nurses, who held public

toiletsin very poor regard because they are “ grotty” and a “ haven for germs’
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(Pp. 486)

In a healthcare setting the nurse participants considered that hand hygiene was not
always essential for Patient contact, with “non-intimate” tasks less likely to lead
to abelieved need for hand hygiene. For example, taking the blood pressure of a
Patient, deemed “ non-intimate touching of a Patient”, or the use of “inanimate
Patient objects’ such as clean linen/Patient clothing, were less likely to motivate

hand hygiene when compared to tasks requiring prolonged physical contact.

Nurses reported that when performing their hand hygiene “requirement
assessment” akey driver was the concept of dirtiness. A task perceived as dirty,
either physically or emotionally, would lead them to perform hand hygiene. This
would occur in spite of other constraints e.g. time, multiple job pressures. When
under time constraints nurses admitted the necessity of hand hygiene was
assessed, thus opportunities not eliciting the category of dirty, such as interactions
with clean Patient linen, would be likely to be missed. This requirement

assessment process was labelled a“Hierarchy of Risk” (Whitby et al., 2006).

Following feedback regarding motivators and attitudes towards hand hygiene
from both focus group and questionnaire analysis Whitby et a. (2006) surmised

that two hand washing practices could be identified: Inherent and Elective.
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a) Inherent Hand Hygiene' Behaviour

Whitby et al. describe hand hygiene behaviour occurring when hands are
physically dirty, they feel sticky, or after instances when hands have been

somewhere considered emotionally dirty.

Emotionally dirty: This concept describes instances involving Patient areas such
asthe groin, axillae or genitals. Such activity may not leave the hands physically

soiled, but can still evoke a strong desire to perform hand hygiene.

b) Elective Hand Hygiene Behaviour

Here activity requiring hand hygiene does not instinctively drive the behaviour,
instead it may consist of actions such as non-invasive touching of a Patient (e.g.
taking a pulse), or interactions with equipment or belongings within their

surroundings (e.g. curtains, bedside table).

This hand hygiene may be seen by the individual as something that could be
avoided. Thisisnot to be implied that it should be avoided, as contamination of
the hand surfaces may still occur through such activities (see 2.3, 2.4.). The
implication is that the behaviour must be decided upon, rather than being an
automatic reaction. Thus within healthcare there may be hand hygiene
reguirements (should) that individuals may not perform (could) after deciding

hand hygiene lacks priority compared to other tasks.

1 Whitby et al. (2006) use the term Inherent handwashing throughout their literature. However, as
previously explained (see Glossary) — the predominant descriptive word for hand cleansing in this
thesisis hand hygiene, thusto avoid confusion, unless a direct citation the terms Inherent and
Elective hand hygiene are to be used going forwards.
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3.6. Internal “Hierarchy of Risk” decison making for Hand Hygiene

O'Boyleet a. (2001) found that observed hand hygiene adherence fell when
activity in anursing unit increased. Time pressure and workload have been found
to be independent predictors of low hand hygiene compliance (Hugonnet et al.,
2002; Pittet et al., 1999). Interms of the work of Whitby et al. (2006) this may
suggest that the observed individuals (critical and post-critical care nurses)
accessed an internal “Hierarchy of Risk” during this pressured time, making hand

hygiene decisions based on could rather than should.

This appears further supported by the finding of O’ Boyle et a. (2001), which
showed a higher rate of self-reported hand hygiene than observed hand hygiene
(average self-reported rate 82%, average mean observed rate 70%). Participants
were asked to provide feedback regarding the percentage of times they performed

hand hygiene at key points within the healthcare setting (Table 3-8).

Table 3-8: Activities used by O’'Boyle et al. to compare self-reported and

observed hand hygiene performance

Activity

Before care

When care was interrupted

Between Patients

Before performing an invasive procedure

After contact with contaminated material and before beginning a clean

procedure on the same Patient

After removal of gloves

After direct contact with body fluids

Before touching own mouth, nose, eyes, and face with contaminated hands
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The same participants were also observed for a period of two hours, or until ten
hand hygiene opportunities had occurred. Hand hygiene opportunities were
recorded using the Handwashing Observation Instrument (HOI; Larson et al.,

1997) (Table 3-9).

Table 3-9: Hand hygiene opportunities recorded by O'Boyle et al. (2001) using
HOI (Larson et a., 1997)

Hand Hygiene Opportunities

Before beginning care and/or resuming care

After completion of care

Before invasive procedures

Moving from dirty to clean procedures

After removing gloves

After contact with body substances

Before the nurse had contact with his’her mouth, eyes, nose, and face (with

contaminated hands)

They found participants were over-reporting their hand hygiene behaviour. The
self-reported hand hygiene figure was higher than the actual observed hand

hygiene figure. Thisimplies the individuals were aware of when they should be
carrying out required hand hygiene behaviour, but at some point were making a

could decision not to.

Further support for the hypothesis comes from the additional theme in O’ Boyle et
al.’s (2001) work, in which the TPB model was applied to investigate the
underlying behavioural motivations of nurse’s hand hygiene behaviours. Using
the Handwashing Assessment Inventory (HAI) (O’ Boyle et a., 2001b)

motivational themes for each participant were assessed.
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The results found that motivationa themes were positively associated with
participant intention to perform hand hygiene, and also their self-reported levels
of hand hygiene. However, the HAI results were not associated with the actual
observed hand hygiene behaviour. It was the contextual addition of how busy the
nursing unit was that was associated with the observed level of hand hygiene.
This further suggests that whilst the staff were able to form behavioural intentions
regarding hand hygiene (should) behaviour, they then performed different

behaviour (could) in the face of difficult contextual circumstances.

What is unknown from O’'Boyle et a.’s study and subsequent model is how the
“Hierarchy of Risk” process would have influenced the potential decisions made
by the staff between the formation of their intentions and the performance of their
actions within the contextual environment. It isthe moving from the should to the
could, where understanding the Inherent and Elective aspect may be of key
importance. The current work may offer an insight into thistransition. By
identifying whether certain activities are more likely to result in hand hygiene
than others it may be possible to identify activities more liable to be associated
with low hand hygiene due to problems successfully translating from should to
could using the internal “Hierarchy of Risk”. Thiswould be especially useful

when healthcare professionals are under additional external pressures.

3.7. Decontamination Agent Choice: Driven by Inherent Hand Hygiene

The introduction and increase in prevalence of ABHR, with corresponding
literature as to usage, offers an interesting opportunity to explore the phenomenon
of Inherent and Elective hand hygiene further. Stone et al. (2007) reported early

data from the national NHS (England and Wales) Cleanyourhands Campaign
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(CYHC). They found the campaign had significantly increased the use of ABHR
(akey aim) without significantly influencing the rate of hand hygiene with soap
and water. Indeed, in a separate report (Stone et al., 2007b) the authors strongly
defend their work from critique, noting that the increase in ABHR had not been at
the expense of soap usage. A further response within this debate came from
Whitby and McLaws (2007) who highlighted the similar findings from the
original Genevawork of Pittet et a. (2000), where (targeted) ABHR use similarly
increased without an increase in hand hygiene with soap and water. Their
explanation, based on their 2006 work establishing Inherent and Elective hand
hygiene theory, postulated that hand hygiene with ABHR is likely to only reflect
moments of decontamination related to Elective activities. Therefore the
increased usage in conjunction with specific interventions is unsurprising, as
Elective hand hygiene requires specific training, rather than being driven by
instinctive behaviour. As both the Geneva model (Pittet et al., 2000) and the
CYHC were multimodal in design, containing supportive aspects to model
changes in behaviour (e.g. information), the increase in hand hygiene using
ABHR islikely to reflect new learning at Elective activities. The stable level of
hand hygiene using soap and water arguably reflects Inherent hand hygiene,
driven by themes of dirtiness and self-protection. Such incidents of

decontamination are unlikely be affected by interventions.

Furthermore, in studies where additional sink provision has not been found to lead
to significantly higher levels of hand hygiene (Preston et al., 1981; Vernon et al.,
2006; Whitby and McLaws, 2004) the lack of success may be attributed to the
underlying Inherent hand hygiene explanation. Whitby and McLaws (2007) argue

that Inherent hand hygieneis linked to recourse to decontamination involving
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soap and water. As this behaviour is practiced based upon established patterns
from childhood and the community, measured values will already be at (close to)
maximum levels. The introduction of new sinks are unlikely to significantly
increase hand hygiene rates (unless severe restrictions were previoudy in place) as
individuals would already have been following strong drivers of dirtiness and self-
protection to perform decontamination when hands were visibly soiled, felt sticky
or asense of emotional dirtiness existed. The introduction of ABHR may lead to
observed/measured increases in hand hygiene levels, as discussed, yet these would

be at Elective moments, which may previously have been overlooked.
3.8. Current Research

The current research aims to establish how hand hygiene is currently measured at
the case study site (Study 1), and then explore the perceptions of heathcare
professionals based there with regard to the potentia of hand hygiene
technologies (Study 2). Using the technology examples and information
concerning Fit for Purpose the possible use of such innovations are to be

discussed, to alow recommendations for technology devel opers to emerge.

Based upon behavioural theory (Whitby et al., 2006) the current research amsto
explore methods to empirically further Inherent and Elective theory (Study 3).
Using both healthcare professional perceptions and an observational study the
research investigates whether activities categorised as Inherent may be more
likely to result in hand hygiene than those categorised as Elective. The potential
for such research to aid technology innovationsin light of their known limitations
(inability to detect Moments 2 and 3) will be addressed. Using findings from all
three studies implications for future systems of measurement, both manual and
technological, will then be discussed.
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Chapter 4

Methodology
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4. Introduction

The current research consisted of three individual studies designed to address a
single research question. This chapter details the methodological approach
underpinning the research, including rational e for methods chosen to conduct each

study. The case study siteis also described, with justification asto its suitability.

4.1. Methodological Approach

The research gquestion looked at the importance of both domain knowledge and
human behaviour for devel oping successful audit processes and technologies,
within the field of hand hygiene measurement. Due to the scope of the question,
the background of the researcher, and the objective of the research to produce
recommendations for both healthcare and industrial settings, the research was
multidisciplinary in nature, drawing on the approaches and theory of

manufacturing, psychology and human factors.

Creswell (1998) suggests that five major traditions of inquiry exist within
gualitative research: Biography, Case Study, Ethnography, Grounded Theory, and
Phenomenology. The selection of one of these may be influenced by the
researchers held paradigm, or world-view, which Creswell goes on to represent
with a further five philosophica assumptions: Ontological, Epistemological,

Axiological, Rhetorical and Methodological.

The current research agrees with the ontological characteristic outlined by
Creswell (1998), whereby reality is understood to be subjective and multiple, due
to the numerous perspectives of thoseinvolved. Similarly the epistemological

approach here followed comparabl e subjective characteristics, whereby the
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researcher attempted to |essen any distance between themselves and the area of
research. Thisincluded the use of explicit methods (participatory observation)

and involvement in activities with participants, including IPCT activities.

Of particular relevance to the current research, Creswell (1998) also proposes that
researchers may use social science theories as a method of explaining how the
world operates. Here, the emerging theory of domain knowledge was introduced
due to the importance it places on the involvement of those within a process, to
enable understanding and perception of all aspects of the identified process
(Hovengaet al., 2005). Whilst this has parallels to phenomenol ogical research,

Creswell identifies the case study as an independent, valid route for inquiry.

4.2. Mixed M ethods

Carrying out the three separate studies employed a mixed methods approach, with
a predominantly qualitative angle. According to Creswell and Plano Clark (2011)
the core function of mixed methods isto use both quantitative and qualitative
approaches to better understand a research problem. Indeed, in the current
research the use of methods from within the qualitative field (Studies 1 and 2)
allowed a deeper understanding of the issue under review, specifically from the
view point of those playing arole within the phenomenon. A quantitative
investigation (Study 3) allowed aframework to be developed and piloted
investigating a specific hypothesis underpinned by existing theory and emergent
themes from the preceding two qualitative studies. A case study design was
chosen as the appropriate vehicle for the mixed methods approach, asisto be
discussed, with Figure 4-1 outlining the structure, showing flow of information,

and contributions of each study to the whole.
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Case Study

Study 1: Exploring the Current State of Hand Hygiene
Measurement at the Case Study Site Qualitative

Recommendations for
Objective: “To determine the current state of hand hygiene measurement at the case healthcare setting

study site and identify strengths andweaknesses of the process as
perceived by healthcare professionals "

Flow of information
Flow of information

Study 2: Investigating the potential for Hand Hygiene technologies at
the Case Study site Qualitative

Recommendations for

Objective: “To explore the view of current healthcare professionals on the potential lechnekigy develapers

for technology to measure, monitor and feedback hand hygiene
compliance to the WHO “My 5 Moments for Hand Hvgiene " in an NHS
acute setting "

Flow of information

v

Study 3: Exploring Inherent and Elective Hand Hygiene Behaviour
In-situ: A Pilot Study Quantitative Recommendations for
future research

Objective: “To investigate the impact of Inherent and Elective trigger activities on
hand hygiene behaviour inan NHS acute setting”

Research
Question
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Figure 4-1: The mixed methods case study structure, consisting of three separate studies each contributing independent outputs feeding into the
main output for the research question
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4.3. Use of Case Study

Hendrick et al. (1993) suggest a categorisation scheme to allow research method

selection, using the often cited what, who, where, how and why series. By

considering the category of research question, decisions regarding the appropriate

method can then be made. Here, as seen in Table 4-1,decisions regarding the

appropriateness of a case study to answer each of the main research question

categories were considered.

Table 4-1. Exploring how type of research question can determine
appropriateness of case study usage
Research Discussion of Appropriateness Case Study
Question Appropriate?
Category
What Questions leading to explanatory studies.

These could potentially be grounded in any of the
five main research methods (Yin, 2009).

For example, there would arguably be merit in
conducting an explanatory survey, experiment or
case study, depending on the suitability of the
research at hand.

Questions relating to how many.

Here anarrower selection of research methodsis
suggested as applicable, such asthe
survey/archival approach, where quantitative
anaysis and enumeration of findings would be
easier. Yin (2009) further attests that case studies
are unlikely to be appropriate to specifically
address these type of what questions.
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Who, Quantifiable methods such as surveys and the
Where analysis of archive data are more applicable when
the research question focuses in on who or where.
Thisis particularly true when the goal isa X
description of, for example, prevalence of a
particular phenomenon, or to work towards
predictive scoping of future outcomes.

How, When the research is focused on how or why a
Why phenomenon occurs, Yin (2009) proposes that as
these questions are more explanatory in nature,
the use of case studies, histories and experiments
are appropriate. Thisliesin the understanding v
that researching a how or why question focuses on
issues arguably more complex than recording
frequencies and incidences, including operational

links and organisational frameworks.

As akey objective of the research was to understand the process of hand hygiene
measurement within an NHS acute setting, the advantage of a design to alow in-
depth analysis of how and why certain actions occur was particularly apt. Coupled
with the fact that the research question was primarily awhat question, the

selection of a case study approach was considered highly suitable.

4.3.1. Case Study as a Methodology

Baxter and Jack (2008) characterise the case study as a methodology, one that
employs multiple data sources to explore a given phenomenon. Accordingto Yin
(2009) case studies alow insight into holistic and meaningful characteristics of
real-life events, and contribute to the knowledge of individual, group and
organisational phenomenon. This positioning within the real-world context is
further supported by Feagin et a. (1991), who see the case study at the opposite
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end of a continuum to the standard |aboratory experiment. In a case study the
researcher records people engaging in redl life activities, whereas in an

experiment the setting is an artificial construction of life.

Yin (2009) states that case studies differ from historical analyses by their
consideration of contemporary accounts, employing data collection methods
involving the direct observation of events, and interviews with the people
involved in these events. This differs from the historical analysis, which solely
relies on the use of other sources of data, in likeness to case study, including
primary documents, secondary documents and cultural/physical artefacts. The
similarities shared by these two approaches allow in-depth focus of a phenomenon
through wide-ranging sources of data. However the use of real-time observation
and interaction with actors involved in the event/s studied are unique tools

available to the case study design.

Thus with the present research, similar to the historical analysis method, existing
documents were firstly examined as aguide. The ICNA guidelines were examined
as the measurement standard that the audit process needed to fulfil, with the
monitoring and feedback elements identified as the input and output elements.
However, where the research distinguishes itself as a case study is through the
application of participatory observation and interviews, to ascertain how and why
this document is used to carry out hand hygiene measurement at the selected NHS
acute site. Furthermore, through the use of participatory observation, the
researcher was able to walk the process, and gain insight into the challenges and

complexities of performing the measurement within the NHS acute setting.
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With the case study seen as a methodol ogy appropriate for studying a
phenomenon within areal-life setting, using multiple data sources and collection
methods, and direct interaction with the actors involved within the phenomenon
itself, it was this approach that was determined as suitable for the current research

investigating the hand hygiene measurement within an NHS acute setting.

4.3.2. Case Study Design

Yin (2009) acknowledges that case studies can have a mixture of quantitative and
qualitative evidence within them, thus fitting well with the mixed methods stance

taken by the current research.

Amongst four illustrative definitions of how a case study could be of use Yin
argues that the case study can be employed to explain presumed causal links,
especialy when these links are too complex in nature to be explored by a more
guantitative method, such as a survey or standard experiment. Secondly, they can
be used in a descriptive manner, to add context to an intervention, recounting the
detail in which it occurs. Interms of the current research such advantages
allowed the exploration of existing processes (for hand hygiene measurement) and
the development of recommendations as to how such processes could be
improved moving forwards (Study 1). Thisincluded the views of current
healthcare professionals on the potential for technology, considering its Fit For
Purpose (Study 2). Use of acase study aso allowed the development of a
framework allowing context to be added to quantitative testing of theory for Study

3 (see Study chapters for details).
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Citing work on the development of observational studies, such as Study 3 in the
current research, Yin (2009) emphasises the fundamental requirement that case
studies require theory development prior to beginning research. In the case of the
Rosenbaum (2002), the term multi-phasic (pp. 6) was used to explain that by
exploring the existing knowledge base future observational studies should be
designed to explore al possible causal hypothesis for a chosen phenomenon,
rather than aiming to over-simplify and thus under-explore an event/theme. Thus,
previous work can be used to both inform the direction of study (the
propositions), and aso be used as atemplate to compare empirical results of a
study. Such considerations guided the design of the case study used here,
whereby the final investigation (Study 3) was based both on previous work
carried out in this research (Studies 1 and 2), and also existing theory and

evidence.

4.3.3. Generalisability

The linking of case study outputs to development of new research isakey tool in
defending the method against criticisms of weakness in the domain of
generalisability. Here the term generalisable refers to analytic generalisation
rather than the statistical generalisation. The latter is arguably more desirable
when using a more quantitative approach (Shavelson and Townes, 2002).
Analytic generalisation has the goa to generalise findings to theoretical
propositions, rather than populations as a whole, the goal of statistical
generalisation. The argument is not which approach is best or most desirable

simply which is most appropriate to the research being conducted. What is
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important for both, after all, isrigour, reliability, validity and clarity of method,

allowing repetition.

4.4. Case Study Site

Following the method of Mitchell (1983) the case study site was chosen dueto its
ability to provide suitable context to explore the theories and phenomena
underpinning the current research. These were namely processes of hand hygiene
measurement, perceptions of healthcare professional s regarding hand hygiene
technologies, and observations of hand hygiene behaviour in an NHS clinical

setting.

University Hospitals Coventry and Warwickshire (UHCW) isalarge NHS acute
Trust, comprising two hospital sites: University Hospital, Coventry, and Hospital
of St Cross, Rugby. Both sites were used as locations for the current research. In
2011/2012 the Trust employed approximately 6,000 staff, and provided care
through 531,774 outpatient appointments, treating 173,177 Accident and
Emergency visitors and admitting 136,633 Patients (University Hospitals

Coventry and Warwickshire NHS Trust, 2012).
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4.4.1. Infection Prevention and Control

The case study site has afull time Infection Prevention and Control team (IPCT),
headed by a consultant microbiologist and managed by a senior matron. At the
time of the research the team also consisted of five IPCT nurses, one IPCT
healthcare assistant (with specific responsibilities for hand hygiene training and
promotion Trust wide) and a dedicated analyst. The team is based on site at
University Hospital, Coventry, and carry out regular visits at the satellite site at
Rugby (Hospital of St Cross). IPCT representatives are on call regarding |PC
issues Trust wide 24/7. The IPCT have a clear sense of shared purpose,

manifested through their own aims and objectives (Table 4-2).

Table 4-2: Views of IPCT with regard to their function as part of overall Trust
(reproduced verbatim)

IPCT views on key rolesand responsibilities: eight specific elements

Infection prevention and control practice is an essential component of policy

and care

Our roleisto produce guidance that reflects evolving knowledge, through

research

We collect, monitor and interrogate data which then informs practice

We work alongside staff to produce wor kable evidence based practice to
prevent infection occurring where possible and to reduce risks whereit is

not

Our responsibility is to both the individual and community, both patients
and staff
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Our aimisto support and educate staff to make safe clinical decisions that

benefit patients and staff by reducing infection rates to the lowest possible

Ensuring that all staff has a zero tolerance approach to healthcare acquired

infections

To develop a motivated and questioning attitude from staff to remove

complacency

Throughout the course of the research the IPCT offered open access to their
resource. Thisincluded allowing the researcher to sit in on aspects of hand
hygiene and infection prevention training, take part in hand hygiene promotional
activities and discuss related infection prevention campaigns being developed and
launched by the team (e.g. Get Stool Smart). Such involvement enabled the
researcher to develop an understanding of the wider subject area, with the
additiona benefit of building a strong collaborative environment from which to

base the research.

4.4.2. Involvement of Healthcar e Professionals from Case Study site

For Studies 1 and 2 Trust wide publicity alerted healthcare professionals to the
opportunity to participate in the research through a variety of ways, categorised in
the Information Documents as Direct and Indirect participation (Appendix 3a, 3b).
e Direct: participation with a face-to-face element, either through involvement
with participatory observation, one-to-one interviews or group interviews.
e Indirect: participation with no face-to-face aspect and involving access and

contribution to aresearch group website.

Following the recommendation of Uwe (2006) meaningful cases were sought

when identifying participants:
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[Interviewees] should have the knowledge and experience of the issue of object
at their disposal for answering questions in the interview or —in observational
studies — for performing actions of interest. (pp. 69)
Therefore atarget population was identified for specific studies, using guidance
from the IPCT Matron, Chief Nurse, Modern Matrons and Ward Managers
involved in the research study. Thisisdetailed in each of the study chapters. All
Modern Matrons/Ward Managers interviewed were invited to involve members of

their clinical teamsin further interviews, and given a deadline to respond.

All participants who responded to opportunities to take part in the research, either
as aresult of publicity or targeted invitations, opted to become direct participants.
The option of aresearch group website was found to be unnecessary, and was
therefore withdrawn once interviews had been completed and analysed for both

Studies 1 and 2.

Theoretical saturation led to the sample sizes being 30 for Study 1 and 20 for
Study 2, as no further recruitment was required after analysis of the transcripts
was completed. For this research a process similar to that used by Cavazos et al.
(2008) was used to determine theoretical saturation, whereby a specified number
of consecutive interviews (in this research two) had to be found to contribute no

new major themes for continued sampling to not be required.

Power calculations for Study 3 resulted in 20 participants being recruited. These
participants were recruited viatheir Ward Manager, in a setting that had been
identified as suitable during the previous studies. Details as to this process and the

participants for each study can be found in each of the Study chapters.
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All participants were required to provide informed consent before participation in
any of the three research studies, in line with ethical standards of the case study

site and national guidelines (see 4.7.3, and Appendix 3f).

45. Methods used to conduct Studies 1 and 2

Both interviews and participatory observation were used as predominant methods
to explore the current state of hand hygiene measurement, the aim of Study 1.
These involved the sample of 30 healthcare professionals, separated into specific
groups based on their role within the current audit process, discussed in detail in
the Study chapter. Study 2, investigating the potentia of technology at the case
study site, involved 20 participants. It used interviews, which complimented the
two structured literature reviews already discussed (Chapter 3). To maximise
efficiency and reduce impact on the case study site, the interviews for both studies
were carried out simultaneously, using one session with each participant. Twenty

participants contributed to both studies, whilst ten only contributed to Study 1.

45.1. Interviews

A semi-structured approach was adopted to conduct the interviews at the case
study site. Whilst amore formal, fully structured interview approach may have
also alowed information about the current state to be accessed, it may have
inhibited the generation of themes, thoughts and opinions from participants which
they felt were highly relevant to the function of the current state, yet which had

not been included in the interview schedule (Gideon and Moskos, 2012).

Gideon and Maoskos highlight the usefulness of interviews for researchersto

emphasi ze the weakness of their role in the examined society (pp. 110). Asthe
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purpose of the interviews conducted for Study 1 was to gain knowledge and
understanding of a process familiar to the interviewees, yet new to the researcher,
this approach allowed a clear distinction between Knowledge Gatekeepers

(healthcare professionals) and Knowledge Seeker (researcher).

The use of the semi-structured approach allowed both the researcher and the
participant to contribute themes for discussion, whilst the researcher retained

control around the overall aim of the interview (Berg, 2012).

For one group of participants (Subjects of Observation: see Chapter 5 for further
description) the researcher proposed the use of group interviews for those sharing
roles/clinical locations, to allow for discussions to be built, and to reduce potential
participant anxiety at being asked views about perceived weaknesses in a process
they were not able to change (Uwe, 2006). The term group interview, as used
here, differs from that which may be used to describe focus groups, which have an
aternative use. Krueger and Casey (2000) identify a key feature of the focus
group being their “naturalistic” format, through which emergent views can be
sought. Anideal participant group size to achieve this format has been proposed
at six-eight (Krueger and Casey, 2000; Patton, 2002). Here, the group interviews
maintained the identical semi-structured approach used for the one-to-one
interviews, with both featuring three participants each, significantly less than the
recommended sample to conduct a productive focus group. Similarly, rather than
allow discussion of emergent themes to be the dominant feature of the interviews,
as would be the purpose of afocus group setting (Patton, 2002) the researcher

ensured that discussion centred on pre-determined topics (Berg, 2012). These
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were set out in the interview schedules (Appendix 3d).This proposed method was

accepted by all those approached (six participants).

A similar approach was used to discuss the research themes within a pre-
scheduled Link Nurses meeting (seven participants). Rather than adopting a
focus-group approach, based around discussion and development of themes
(Patton, 2002), the data was extracted from this existing meeting using clear,
structured probes taken from the interview schedules. Discussion was permitted,
but restricted to the topic of the probe, thus elaboration outside of the area was

curtailed, as with the semi-structured interview design (Berg, 2012).

A one-to-one interview format was retained for exploring the role of the
Consultant within the current state of measurement, due to their differing clinical
role, healthcare area, and likelihood of having different experiencesto the other
participants within the category. The Consultant participant was a so kept
separate from the remaining participants due to pre-established knowledge

regarding the effect of role models within hand hygiene (see 2.6.2.d).

An interview schedule was designed for individuals within each section of the
Audit Process Involvement diagram (API diagram, Study 1, Figure 5-3), alowing
similar but not identical themes to be examined (Appendix 3d). Probes within the
interview schedule were directly linked to a study aim, ensuring relevance of the
participants selected (Gideon and Moskos, 2012), topics introduced, and allowing

deductive analysis around specific themes to occur.

The order of topics raised followed a standard pattern, however flexibility was
ensured to alow movement of probe order depending on the natural pattern of

conversation within theinterview. All interviews started with an overview of the
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reason for the interview and invitation of the participant, culminating in the
presentation of the origina Current State Map (Study 1, Figure 5-1). This map
allowed an explanation as to the research to date, and information as to what
topics wereto follow e.g. participant’s role within hand hygiene measurement
process, perceived areas of strength/weakness in the process, role of feedback.
Topics relating to the current state followed, before the interview moved on to
additional topics being investigated for Study 2. Here participants discussed
examples of technol ogies promoted as being able to improve hand hygiene

measurement processes and corresponding behaviour.

Efforts were made to ensure the comfort of the participant, including conducting
the interviewsin their familiar, relevant workplace (Crang and Cook, 2007),
ensuring individual interviews were conducted in private (King and Horrocks,

2010), and building up arapport through the use of small talk.

Each of the interview schedules were designed to allow topics from Study 1,
investigating the current state of measurement, to set the scene for the research by
being discussed initially, and Study 2 topics regarding the potential role of
technology to be introduced second. Flexibility was enabled through the use of a
semi-structured approach with participants able to revisit topics from Study 1 or 2

throughout the interview session.

4.5.2. Participatory Observation

Emerson (2001) outlines participatory observation as emphasising “ close,
intimate, and active involvement, strongly linked with the goal of studying others

cultures (pp. 17-18, in Yin 2011). For this research, participatory observation was
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used to achieve what Crang and Cook (2007) define as intersubjective

under standings between researcher and researched (pp. 37). Having achieved the
required step of immersion (Crang and Cook, 2007) via one-to-one interviews
with IPCT members the participatory observation stage was devel oped to allow
further context to be added to descriptions of the current state of measurement.
Participants were able to provide real-life examples of topicsraised in the
interviews, and the researcher was able to gain an understanding of the

practicalities of conducting measurement within the current state.

Using guidelines from Angrosino (2007) a specific data collection form was
designed for Study 1(Appendix 3e). This ensured data could be obtained for each
of the seven key categories recommended: 1. Statement about setting
2.Enumeration of participants (number, general demographics) 3. Objective
description of participant/s 4. Chronology of events 5. Description of physical
setting — all material objects 6. Objective descriptions of behaviours/interactions

7. Records of conversations/verbal interactions.

Thisform also enabled additional ad-hoc commentary to be documented outside
the defined boxes, allowing unexpected issues to still be captured for future
consideration. To maintain rapport and comfort of participants, all those
facilitating the participant observation (i.e. being shadowed whilst performing
data collection) were fully briefed as to the aim of the sessions. They were shown
the data collection form prior to beginning the session, and were reassured that

their individual practice was not being assessed in any way.
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4.6. Study 3

The quantitative element of the mixed methods design came from Study 3, an
observationa study based within the cardio-thoracic ward at the main site of the
Trust, University Hospital, Coventry. Following the mixed methods approach this
study built upon themes developed from preceding qualitative work (Studies 1
and 2), and tested emergent assumptions using quantitative measures, as described
in the study chapter. Direct observation was used to measure binary data
(Yes/No) regarding the hand hygiene responses of healthcare professionals to
specific clinical activities. These activities were categorised using a novel
framework based on behavioural theory. Field note commentary was used to
provide context to the issues surrounding the observations, alowing decisions to
be made regarding the appropriateness of inclusion for HHO. This commentary
also alowed thoughts and observations regarding development of the method and

study design to be captured in-situ, useful at this pilot study level.

Due to the quantitative nature of Study 3 statistical methods were used to analyse
the collected data, the appropriate test being a McNemar test of difference. This
test allows the difference between related pairs of data points to be tested for
significance. For Study 3 the test was used to determine if there was a significant
difference between hand hygiene behaviour depending on the activity, categorised

based on behavioural theory (i.e. Inherent or Elective).
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4.7. Additional Considerations

4.7.1. Triangulation

To defend against the criticism of Researcher bias, Feagin et al. (1991) suggest
the triangulative method of case study research increases the likelihood of
validity. They propose that the researcher can assemble complementary and
overlapping measures of the same phenomenon, and can thus use thisto cross-
check and validate observations or assumptions. For example, a case study
method involving both interview and observational data collection tools can use
cross-validation between interviews and observations featuring the same
individuals. Thiswas a key feature of Study 1, where to increase the validity of
the New Current State Map (Chapter 5, Figure 5-10), direct comparisons were
made between the information given during the interviews with the IPCT
participants and the later participatory observations carried out with IPCT
members performing hand hygiene audits. Follow-up in-situ questions were then
asked to clarify any apparent discrepancies between what had been discussed or
interpreted from the interview, and what was witnessed or interpreted from the

observed audit process.

Triangulation is aso heralded as a primary strategy for quality case study design
by Baxter and Jack (2008), to allow the selected phenomenon to be explored from
multiple perspectives. Furthermore, they add that a post-data collection tool of
Member Checking, sending full or extracted samples of research findings back to
participants, may be employed to ensure that researcher perceptions agree with the
intended projections of those involved in the research. Once again, thisisto guard

against Researcher bias, and misinterpretation, and was used repeatedly to
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validate the New Current State Map, and also in the development of the

framework for Study 3.

4.7.2. Thematic Coding and Grounded Theory

All interview transcripts were coded using thematic analysis, designed to extract
the key themes from the data. Furthermore, thematic analysis allows for

categories to be identified within the data.

Thematic analysisis akey component of Grounded Theory (Strauss and Corbin,
1998), whereby theory is built through the process of research, rather than
research being designed to test existing explicitly outlined theories. Whilst it is
important to acknowledge that the research design used here does not employ
Grounded Theory, dueto its use of existing theory and knowledge as afoundation
for, (for example) sample selection and interview schedule design, the use of
thematic analysisis still required to extract the themes from the data to build

meaning and new theory.

A Grounded Theory approach seeks to develop themes purely from an inductive
perspective, in that the researcher seeks to follow those themes that emerge from
the data. However, Boyatzis (1998) advises that thematic analysis can follow a
pattern whereby themes may be generated inductively, from the raw information
itself, but also deductively, using existing theory and prior research. In
accordance with this the analysis of the transcripts for Study 1 and 2 followed
both an inductive and deductive framework. It used topics raised by the

participants, through the flexibility afforded by the use of the semi-structure
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interview design, as inductive guides, and used the interview schedul e probes,

based on existing theory and prior research, as the deductive guides.

In addition to deductive analysis generated by previous research, Boyatiz (1998)
identifies that the presence of “tacit knowledge” can help the researcher perceive
and make sense of patterns in the data, aiding the identification of new themes
through inductive means. For Study 1 the use of the participatory observation
phase was of key importance to add context to issues raised in the IPCT
interviews, and in the formation of themes raised in the interviews with Modern

Matrons/Ward Managers and healthcare professionals.

4.7.3. Ethical Approval

Both local (NHS Trust Research and Development: UHCW R& D) and national
(NHS Research Ethics Service: NRES) ethical approva was sought and obtained
prior to the current research being undertaken (Appendix 3f). Full NRES
approval was granted from the West Midlands Committee — Staffordshire.
However, regulation changes in September 2011 (i.e. harmonised edition of
GAfREC) mean that research solely involving healthcare professionals no longer
requires NRES approval. Therefore the research was not required to provide
NRES with feedback throughout the duration of the research (Appendix 3f).
Communication with the UHCW R& D was maintained throughout the research

Process.

4.8. Summary

This chapter describes the current research as a mixed methods case study,

consisting of three separate studies which employ both qualitative and

165



quantitative methods in order to address the core research question. Thus whilst
the studies presented in the following three chapters have independent aims,
methods and results, leading to their own implications and recommendations,
combined they are part of one holistic case study designed to meet the challenges

of asingle research question.
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Chapter 5

Exploring the Current State of Hand

Hygiene Measurement at the Case Study

Site
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5. Introduction

To explore the potential for technology to aid with capturing hand hygiene
behaviour at the case study site, first the current state of measuring hand hygiene
compliance had to be understood. This involved the concept of “Domain
Knowledge “being established and utilised. This concept is considered to be the
accessing and harnessing of tacit understanding and awareness from those
involved in the process investigated (Hovenga et a., 2005), here the hand hygiene
audit process (current state of measurement). This chapter presents Study 1, a
qualitative study using interviews and participatory observations designed to
establish a definitive picture of this current state by using the healthcare

professionals involved in the audit process.

5.1. Study Design

5.1.1. Study Objective and Aims

The objective was To determine the current state of hand hygiene measurement at
the case study site and identify strengths and weaknesses of the process as

perceived by healthcare professionals.

This was underpinned by five separate aims (Table 5-1), used to guide research

and analysis methods.

168



Table 5-1: Individual aims underpinning Research Objective for Study 1

AimNo | Aim

Aim1 Identify tools used

Aim 2 Understand/Portray how hand hygiene compliance is currently
measured/monitored within an NHS acute setting

Aim 3 Clarify whether healthcare professionals consider this processto
be aburden AND whether they think it has the potential to be
improved

Aim4 Clarify whether healthcare professionals consider the tool being

used (ICNA) is exacerbating the burden e.g. would a change of

tool help?
Aim5 Clarify whether healthcare professionals have concerns over data
accuracy

Prior to commencing Study 1 a series of meetings were held involving senior
members of the IPCT to provide an understanding of the case study site, confirm
appropriateness as a setting for the planned study, and gain approval for the
research protocol. The existence of a well-established audit process, carried out
by a number of different IPCT individuals using a standardised tool yet with
apparent scope for individual interpretation, alongside the availability of a stand-
alone data analyst assigned to the IPCT, led to the case study site being deemed

highly suitable as a research setting.

5.1.2. Original Current State Map

A map of the current state (Figure 5-1) was specifically designed for this research
based on a series of initial meetings. This provided avisual representation of the
current state, based upon a number of partial descriptions of the way hand hygiene

compliance was currently measured at the case study site, and assumptions as to
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how data would naturally flow through the existing process. In this research the
term “current state” is based on the usage within the manufacturing domain,
where “mapping the current state” is acommon tool employed to facilitate
process improvement, notably within the concept of Lean improvement (Womack
and Jones, 2003). A copy of the audit tool being used (ICNA 2004 Hand Hygiene
audit tool, see Appendix 1c) was provided to the researcher for initia review,
however no details as to how it was applied or interpreted were discussed prior to

the onset of the study.
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Figure 5-1: Origina Current State Map

Study 1 Aims 1 and 2 were directly linked to validating this Current State Map: 1)
to clarify exactly what tools were used and how, 2) what the process |ooked like at
the case study site with regard to monitoring, measuring and feeding back hand

hygiene compliance performance.

5.1.3. Audit Process I nvolvement Diagram (API Diagram)

The audit process was considered to involve healthcare professionals over and

above those based within the IPCT, who were considered to hold a responsibility
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for its management and execution. Based on the initial stakeholder meetings
discussed previously, a breakdown of healthcare professional categories was
attributed to each of the areas of the audit process, seen as being split into two

distinct groups: (i) Measurement and Monitoring, and (ii) Feedback (Figure 5-2).

API Category

Audit Process Component GoD | SoO | RoF | Public/Patients

Measurement and Monitoring

Perform Audit (Infection Prevention and Control) v

Be Audited (Healthcare Professional) v v

Feedback

Receive Feedback (Direct - Modern Matron/Ward
Manager)

Receive Feedback (In-Direct — Healthcare Professional) v

Receive Feedback (In-Direct - Other) v

Produce Feedback

Disseminate Feedback (1) (ICPT) v

Disseminate Feedback (2) (Direct - Modern
Matron/Ward Manager)

Disseminate Feedback (2) (In-Direct - Other) v v’

Figure 5-2: Measurement, Monitoring and Feedback Roles by Stakeholder Group
within audit process (Key: GoD = Generators of Data; SoO =
Subjects of Observation; RoF = Recipients of Feedback)

To understand how these roles overlapped, for example, how one group may have

responsibility for disseminating feedback, yet also be part of the pool whose hand

hygiene isthe focus of the audits themselves, aVenn diagram was constructed to

explore relationships within the audit process (APl Diagram, Figure 5-3).
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Perform Audit

Generators of Data

Produce
Feedback

Generators of Data

Be Audited

Affected by
Process
Outcomes

(Public/Patients)

Recipients of Feedback
Subjects of Observation

Figure 5-3: Audit Process Involvement (API) Diagram representing relationships
between groups with existing audit process at case study site
The API Diagram was generated using the matrix in Figure 5-2. Overlaps between
circles represented multiple responsibilities held by API groups. For example,
between Perform Audit and Produce Feedback (GoD), and between Disseminate
Feedback (2) and Be Audited (RoF and SoO).Where circles did not overlap API
groups within both circles would not be responsible for performing both tasks. For
example, as GoD are not audited by the process, there is no overlap between Be

Audited and Perform Audit.
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The use of this process ensured involvement of healthcare professionalsin the
research, by comprising individuals from all relevant areas of the API diagram. A
lack of involvement has previously been identified as risking disfranchisement,
posing a potential barrier to implementing any resultant change identified through
the audit process, in turn hindering potential improvements in Patient safety

(Eccles et al., 1996).

No involvement was sought from those populating the Affected by Process
Outcomes pool (Public/Patients).This was because the study focus was the
function of the process, rather than concepts regarding potential effects e.g.

increased hand hygiene leading to improved Patient Safety.

5.2. Method

Interviews and participatory observation sessions took place between April to
October 2012 across both locations of the case study site, involving participants
from the three main groups outlined on the API Diagram (Figure 5-3). Additional

participants were also involved as identified during the research process.

Figure 5-4 represents the flow of data generation which underpinned Study 1,
whereby interviews and participatory observations with the GoD predominantly
preceded the involvement of any further sources, to alow an understanding of the
current state to be developed by the researcher. Additional interview probes were

then integrated for use with RoF and SoO, discussed in full shortly.
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Figure 5-4: Flow of data generation for Study 1 from April to October 2012
employing both participatory observation and interview methods
involving GoD, RoF, SoO and Additional Source (AS) participants

5.2.1. Interview Design and Purpose

Interview topics aimed to uncover participant knowledge of the current state of
hand hygiene measurement at the case study site, including the participant’s role
within the process, information about any training they may have received for this
role, and their perceived strengths and weaknesses of the tool used for this
process. Datafrom the interviews was used to modify the original Current State

Map (Figure 5-1).

As discussed (see 4.5) the research design allowed for both Study 1 and Study 2
aims to be investigated using the same interview sessions, limiting the time and

commitment required from the participants.
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5.2.2. Interview Sample

Participants from the three main API groups (GoD, RoF, SoO) were interviewed
(Table5-2). Theinterview process involved: a semi-structured approach, the
original Current State Map (Figure 5-1) and purposefully designed interview

schedules allowing specific focus on study aims (Appendix 3d).

Table 5-2: Participants contributing to interview phase of Study 1: API group,
gender split and interview schedules used (Appendix 3d)

Participant Group Number of Number of Interview
Participants | Interviews Schedules
Used
Generators of Data 7 (5femae2 |7 1,234
(GoD) male)
Recipients of Feedback | 7 (6femae/l | 6 5
(RoF) male)
Subjects of Observation | 14 (13 4 6
(S00) female/l male)
Additional Sources 2 (1femae/l | 2 n/a
(AS) male)
Totals | 30(25 femae/5 | 19 (15 individual/
male) 4 group)

a) Generatorsof Data: Interview Details

The seven members of the IPCT, identified as the “ Generators of Data’, were
individually interviewed between April and August 2012, to enable an
understanding of their role within the current state to be gained by the researcher,
and as a precursor and follow-up to the participatory observation stage (Figure
5-4, and see 5.2.4.). The sample size (N=7) of GoD was based on inviting all

members of the IPCT for interview, and receiving a 100% rate of participant
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agreement. The invitation was extended to all members of the IPCT dueto
previously gathered knowledge regarding the current state of measurement
(during scoping meetings), indicating alarge degree of individual variationin

methods used to compl ete standardised audits.

Five of the participants were members of the IPCT with individua responsibility
for specific areas of the case study site and tasks central to the functioning of the
team. Of the two remaining participants one was the Matron of the IPCT, charged
with managing and coordinating the day-to-day running of the IPCT, and finally
the IPCT Data Analyst, charged with generating, managing and analysing IPCT
data produced and required by the team. Four specific interview schedules were
used: an identical one for four IPCT members, one slightly different one for the
IPCT member responsible for hand hygiene training across the case study site,

and specific ones for the Matron and Data Analyst (Appendix 3c).

Except for the Data Analyst interview all IPCT interviews employed alaptop to
display a PowerPoint based visual reference alongside the topic probes. This
allowed the Current State Map to be presented, and the titles of the probesto be
displayed during each segment of the interview. This approach ensured
consistency of data provided across al interviews, and provided a separate non-
verbal focus for the participant, to reduce any unease they felt with the one-to-one

interview format (King and Horrocks, 2010, pp. 53).

Finally those participants who had raised information regarding their physical role
in conducting audits within the case study setting were invited to participate in the

participatory observation stage (N=3).
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b) Recipientsof Feedback: Interview Details

Five Modern Matrons, one Ward Manager and one Practice Development Nurse
were interviewed between September and October 2012 to investigate their role
within the current state of measurement, primarily identified as being “ Recipients
of Feedback”. The sample size (N=7) was determined by contacting Modern
Matrons/Ward Managers from a diverse range of wards, using data from the
literature review regarding influences on hand hygiene compliance (see 2.6.2.),
and recommendations from both the IPCT Manager and the Chief Nursing Officer
of the case study site. The datafrom Pittet et al. (1999) and other literature
reviewed previously (see 2.6.2.9)led to the selection of wards including intensive
care and surgical settings. Paediatric involvement was unsuccessfully sought,

however Pre-natal and Maternity was included as arelated alternative.

The recommendations from the IPCT Manager and the Chief Nursing Officer
were based on likely openness to participating in research and known heightened
awareness of infection prevention issues (e.g. wards known to recently have had
HCAI), making the potential participants highly likely to be meaningful cases for

the research (Uwe, 2006).

RoF participants came from the areas of Trauma and Orthopaedics, M aternity,
Cardio-Thoracic, General Medical, and Critical Care. The two areas unable to
involve in the study were Paediatrics and Clinical Decisions. Upon completion of
the six interviews (five individual and one group) no further recruitment in this
group was deemed necessary, based upon the obtainment of theoretical saturation

(Cavazoset d., 2008).
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C) Subjectsof Observation: Interview Details

Ten Nurses, three Healthcare Support Workers and one Clinical Consultant were
interviewed between August and October 2012, to investigate their role within the
current state of measurement, primarily identified as being “ Subjects of
Observation”. Sample size (N=14) was achieved through recruitment of
healthcare professionals via Modern Matrons/Ward Managers involved in the
study, and personal recommendation from the IPCT. Participants came from the
areas of Cardio-Thoracic, Elderly Care and Rena Medicine, and from a
multidisciplinary team of infection prevention Link Nurses based at the satellite
site hospital of the case study site. Upon completion of the four interviews (one
individual interview, and one multidisciplinary-based (N=7) and two
homogenous-discipline based group interviews (two N=3) theoretical saturation

was met.

5.2.3. Summary of Interview Procedure

Prior to conducting the interview, participants were provided with an Information
Document (Appendix 3a, 3b) viaemail, which they were invited to read at their
leisure. With the exception of the Link Nurses group interview, the collection of
informed consent (Appendix 3c) was performed with each of the participants at
the time of their interview. With the Link Nurses, the IPCT member hosting a
monthly Link Nurses review meeting introduced the researcher. Informed consent
for generated data to be used within the research was obtained through provision
of email addresses and signatures, based on a specific Information Document

provided (Appendix 43a).
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All participants were interviewed within their own workplace setting, in quiet
areas of their clinical context or, for the Link Nurses, within a meeting room at
their healthcare setting, familiar to all present. Dataregarding specific age was
not collected as it was predicted that such information would not have a bearing

on requirements of individual roles within the current state of measurement.

Interviews were recorded using an electronic Dictaphone. Notes and verbatim
quotes were taken in the Link Nurses meeting (where electronic recording was felt
to be unsuitable due to the multifaceted purpose of the meeting), and in two RoF
interviews (where electronic recording was unfeasible due to the clinical

location).

Following the GoD interviews a laptop was no longer used to provide visual cues
for discussion. Thiswas due to the feasibility of using the laptop on aclinical
ward, and the growth of the researcher interview skills, alowing rapport with
participants to be achieved more quickly than in theinitial interviews. Visual tools

(e.g. Current State Map) were provided using paper print outs (Appendix 4b).

All interviews concluded with an opportunity for the participant to raise or add
topics they felt important to their role within the current state of measurement, and

details of how to contact the researcher.

5.2.4. Participatory Observation Design and Purpose

Participatory observation was used as atool for adding context to the information
gathered through the GoD interviews, for validating and devel oping the New
Current State Map, and providing the researcher with experience of the practical

challenges of the current method of measuring hand hygiene at the case study site.
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5.2.5. Participatory Observation Sample

During the interview process three GoD participants highlighted they were
currently responsible for conducted hand hygiene audits across various settings at
the case study site. Based upon this they were approached regarding the potential

to be shadowed completing this process. All agreed.

Observations were conducted individually with each participant on three separate
days. Each participant conducted the process as they would normally, visiting
areas of responsibility, and spending the time considered necessary to collect the
audit data. The researcher gathered information on a bespoke data collection form
(Appendix 3e), and aso helped with completion of the ICNA (2004) audit form,

to gain an understanding of what thistask entailed.

Table 5-3: Details of number and duration of participatory observations

undertaken with each participant

Participant Number of areas Total length of
observed observation (mins)
GoD a 3 130
GoD b 5 103
GoD ¢ 2 118
Total | 10 351
Range (13 - 63)

5.3. Analysis

Data from participatory observation sessions was used to supplement analysis of

the interviews, through guiding the formation of categories used on the coding
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schedule, and adding further material for discussion, predominantly around the

topics of standardisation, and synergy between training and auditing priorities.

All interview transcripts were coded using thematic analysis (see 4.7.2.), designed
to extract the key themes from the data. The process of the analysis can be seenin

Figure 5-5, and is discussed in detail herein.

STEP 1:
Transcripts analysed. Categories assigned

to portions of text (represented by codes)

STEP 2:
Axial coding performed to identify links
between categories

& N
STEP 3:

Emergent themes established based on:
a) Links identified between categories
b) Issues heavily discussed by

participants

e

STEP 4:
Emergent themes assigned to categories

STEP 5:
Frequency count conducted based on
emergent themes

Figure 5-5: Process of analysis conducted for Study 1

182



5.3.1. Coding Schedule: development and use

A coding schedule was devel oped, which was then used to extract themes from
the data. Each participant contributed data relating to their experience of hand
hygiene compliance measurement, using the same prompts (S1/A1-S1/A5). The
semi-structured interview approach allowed participants to develop their answers,
providing scope for wider discussion. Thematic coding allowed this context rich
data to be analysed through categorisation, based on forming relationships
between aspects raised by participants. Each interview transcript was analysed in
accordance to the thematic analysis approach presented by Boyatzis (1998). Here
initial deductive themes are “looked for” in raw data, and inductive themes are
noted as they emerge. This process allowed a coding schedule to be developed

(Table 5-4).

Each interview prompt ((SI/A1-S1/A5) was used as an initial deductive theme,
whilst inductive themes were added as they appeared. Each portion of interview
text was assigned a category which represented wither an initial deductive theme,
or anew inductivetheme. To aid ease of analysis, abbreviated codes representing

these categories were used during the coding process (Table 5-4).
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Table 5-4: Coding schedule used to analyse interview data, showing initial deductive themes and inductive themes produced from participant

transcripts. Categories shown were assigned to segments of text, using the abbreviated codes displayed. Axial coding alowed links

between categories and themes to be identified.

I"Axial Coding Notes

FEEDBACK
BURDEN

EDUCATION

/FEEDBACK
BURDEN

Initial Theme

Category |

Codes

Deductive

51/Al: Identify Tools Used

Audit Tools used - other required standards involved

Audit Tools

S$1/A2: Understand/Portray how hand hygiene compliance is currently
measured/monitored within an NHS acute setting

Direct responses to assumptions about the Curent Audit Process
Description, reaction to Current State Map Version 1

The Curent Audit Process - Description, Process Map

References to individual roles

Role

References to Individual methods, non-standardisation

Individual Method

Experience of training to perform the Audit process

Training - Audit

Experience of training to interpret Audit Data

Training - Interpret

Experience of training to perform Hand Hygiene

Training - HH

Specific Hand Hygiene Audit Training (RoF)

RoF HH Audit Training

Process Map lssues - Discussions of Analysis

Process Map Issues - ANALYSIS

Process Map Issues - Discussions of Clinical Structure

Process Map |ssues - CLINICAL STRUCTURE

Hand Hygiene Audit - RoF on Feedback Process

RoF HH Audit Feedback

Discussion of Doctors knowledge of Audit Process

DR Knowledge of Audits

S$1/A3: Clarify whether healthcare professionals consider this process
to be a ‘burden” AND whether they think it has the potential to be
improved

The Curent Audit Process for Monitoring and Measuring

The Curent Audit Process for Monitoring and Measuring

Process Map Issues - General Comments about Feedback

Process Map Issues - FEEDBACK - GoD

Process Map Issues - FEEDBACK - RoF

Process Map Issues - FEEDBACK - So00

Process Map Issues - Discussions of Required Standards

Process Map Issues - REQUIRED STANDARDS

51/A4: Clarify whether healthcare professionals consider the tool
being used (ICNA) is exacerbating the ‘burden’ e.g. would a change of
tool help?

Failings of Audit Process

Failings

Process Map Issues - Comments about Feedback Interpretation

Feedback Int

Process Map Issues - Comments about Feedback Use

Feedback Use

Process Map Issues - Comments about Feedback Meaning

Feedback Mean

S1/AS: Clarify whether healthcare professionals have concerns over
data accuracy

Doctors view of Audit Data Usefulness

DR View of Audit Data Usefulness

Discussions of Direct Observation problems

Problem of Direct Observation

Discussions about specific information about Audit Data

Audit Data/Real Data

Inductive

Overuse of Gloves

Glove Use - Over-Use Opinions

Gloves - Over-use

Glove Use - When Used

Gloves - Used

Lack of Education and Feedback Synergy (linked to 51/A4) (link: Not
seen as tool per se, but the content of tool not being linked to
educational/training priorities i.e. 5 Moments)

Causes of Burden - Failings of Audit Process Feedback -
UNPROMPTED (IPCT)

Feedback Burden (Inductive)

Education and Audit - not linked

Education Audit unlinked (section in The Current Audit
Process for Maonitoring, Measuring, Feedback)

Role Models

Role Models - Unprompted

Role Models - Unprompted

Workload

Work overload - unprompted

Work overload - unprompted

MNeed for public education (view of S00)

Public education - unprompted SoO

Public education - unprompted SoC

Concepts of HH (simplicity, difficulty)

Concepts HH

Concepts HH
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Initially three GoD transcripts were analysed. Any inductive themes emerging
from the data were noted. These were then listed with their respective categories,
and the resultant coding schedule was used against the final four GoD transcripts.
Inductive themes emerged from the final four transcripts, and were added to the

coding schedule.

Primary analysis of the datafrom both interviews and participatory observations
involving the GoD participant group was carried out prior to interviews with the
remaining participants. Information from these participants was required to
develop interview schedules used in interviews with RoF and SoO participants. A
key issue, that of an apparent discrepancy between training priorities and auditing
themes (e.g. 5 Moments not appearing in the auditing material) was added into the
RoF and SoO interview schedules as adirect result of GoD interviews and

examples raised during participatory observation sessions.

The transcripts from the RoF and SoO were analysed using the same coding
schedule as the GoD. Inductive themes were added to the schedule during

anaysis.

Transcripts from all participants were anal ysed a second time once data collection
had been completed, using the final coding schedule, to ensure that themes that
had emerged over time were looked for in al data obtained from all participants

(Figure 5-6).

185



3 GoD 4 GoD RoF/So0 All Transcripts
Transcripts Transcripts Transcripts (GoD/RoF/So0)
Inductive

Themes? /\
._wdmg Analysed
Schedule

Data

Inductive Inductive
Themes? Themes?

Output Coding Coding
Schedule Schedule
Participatory
Observations

RoF/So0
Interview
Schedules

|. Output

Figure 5-6: Pathway of Coding Schedule devel opment. Refinement of RoF/SoO
Interview Schedules influenced by identification of Inductive Themes.
Pathway destination = all data analysed using full Coding Schedule

5.3.2. Axial Coding

Axial Coding was performed on the data to allow connections and relationships
between the categories to be explored (Strauss and Corbin, 1998; Creswell, 1998).
This allowed identification of the link between the inductive theme of Lack of
Education and Feedback Synergy and the deductive theme of SL/A4: Clarify
whether healthcare professionals consider the tool being used (ICNA) is

exacerbating the burden e.g. would a change of tool help?

Other links, including that between SI/A3: Clarify whether healthcare
professionals consider this process to be a burden AND whether they think it has
the potential to be improved and the aforementioned S1/A4 highlighted the role of
feedback as the predominant perceived burden associated with the audit process

(Table 5-4).
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5.3.3. Emergence of Major Themes

Following the completion of axial coding the creation of three main emergent

themes was possible:

1. Incomplete Feedback Loops/Lack of Clarity with regard to Feedback
2. Lack of Synergy between Training and Feedback

3. Data Accuracy

Some categories related to more than one theme (Table 5-5) therefore each
participant quote within each category was assessed to identify which emergent

theme best represented it.
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Table 5-5: Grouping of categories from the coding schedule to allow identification of three main emergent themes

[Axial Coding Notes Initial Theme ] Category ] Codes Emergent
Deductive Theme
51/A1: Identify Tools Used Audit Tools used - other required standards involved Audit Tools 2
51/A2: Understand/Portray how hand hygiene compliance is currently | Direct responses to assumptions about the Curent Audit Process
measured/monitored within an NHS acute setting Description, reaction to Current State Map Version 1 The Curent Audit Process - Description, Process Map 1,2
References to individual roles Role 2
References to Individual methods, non-standardisation Individual Method 1,2.3
Experience of training to perform the Audit process Training - Audit 2,3
Experience of training to interpret Audit Data Training - Interpret 1,2
Experience of training to perform Hand Hygiene Training - HH 2
Specific Hand Hygiene Audit Training (RoF) RoF HH Audit Training 1,2
Process Map Issues - Discussions of Analysis Process Map Issues - ANALYSIS 1
Process Map Issues - Discussions of Clinical Structure Process Map Issues - CLINICAL STRUCTURE 1
Hand Hygiene Audit - RoF on Feedback Process RoF HH Audit Feedback 1,2
Discussion of Doctors knowledge of Audit Process DR Knowledge of Audits 1
$1/A3: Clarify whether healthcare professionals consider this process | The Curent Audit Process for Monitoring and Measuring The Curent Audit Process for Monitoring and Measuring |1,2
to be a ‘burden’ AND whether they think it has the potential to be Process Map Issues - General Comments about Feedback Process Map Issues - FEEDBACK - GoD 1,2
FEEDBACK |improved Process Map Issues - FEEDBACK - RoF 1,2
BURDEN Process Map Issues - FEEDBACK - So0 1,2
Process Map Issues - Discussions of Required Standards Process Map Issues - REQUIRED STANDARDS 1,2
S1/A4: Clarify whether healthcare professionals consider the tool Failings of Audit Process Failings 1,2
being used (ICNA) is exacerbating the ‘burden’ e.g. would a change of |Process Map Issues - Comments about Feedback Interpretation |Feedback Int 1
tool help? Process Map Issues - Comments about Feedback Use Feedback Use 1,2
Process Map lssues - Comments about Feedback Meaning Feedback Mean 1,2
$1/AS5: Clarify whether healthcare professionals have concerns over Doctors view of Audit Data Usefulness DR View of Audit Data Usefulness 2
data accuracy Discussions of Direct Observation problems Problem of Direct Observation 3
EDUCATION Discussions about specific information about Audit Data Audit Data/Real Data 2,3
/FEEDBACK |Inductive
BURDEN Overuse of Gloves Glove Use - Over-Use Opinions Gloves - Over-use n/a
Glove Use - When Used Gloves - Used nfa
Lack of Education and Feedback Synergy (linked to S1/A4) (link: Not | Causes of Burden - Failings of Audit Process Feedback -
seen as tool per se, but the content of tool not being linked to UNPROMPTED (IPCT) Feedback Burden (Inductive) 2
educational/training priorities i.e. 5 Moments) Education Audit unlinked (section in The Current Audit
Education and Audit - not linked Process for Monitoring, Measuring, Feedback) 2
Role Models Role Models - Unprompted Role Models - Unprompted n/a
Workload Work overload - unprompted Work overload - unprompted n/a
Need for public education (view of So0) Public education - unprompted So0O Public education - unprompted SoO nfa
| o — — — |Concepts of HH [simplicity, difficulty) Concepts HH Concepts AN =
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This process allowed a frequency count to occur (Table 5-6).

Not all the inductive categories fitted into the emergent themes (Table 5-6). Upon

analysis these categories were found to occur less than those contributing to the

emergent themes. Therefore, whilst they were acknowledged as being of interest

to the wider discussion of hand hygiene compliance (i.e. Overuse of Gloves, see

8.6.), they were not followed up here, due to the specific focus of Study 1 on the

hand hygiene measurement process.

Table 5-6: Frequency count of data points relating to each of the emergent

themes, and remaining inductive themes

Separate sub-table showing further analysis of emergent themes using

API category, highlighting distinctions between perceptions held by

participant

(Pp = Participants;, GoD = Generators of Data; RoF = Recipients of Feedback;
Subjects of Observation; AS= Additional Sources)

Data Points Contributed

Final analysis by API category allowed wider exploration of healthcare

professional’ s perceptions to be considered (see 5.4.3.a.).

Emergent Themes Data Points| Pp | GoD | RoF | SoO | AS
Incomplete Feedback Loops/Lack of clarity with regard to Feedback 40 18 20 12 6 2
Lack of Synergy between Training and Measurement 14 11 9 2 3 0
Data accuracy 21 12 15 5 0 1
Inductive Themes

Overuse of Gloves 10 12 4 2 6 0
Role Models 9 7 6 3 0 0
Workload 5 5 3 0 2 0
Need for public engagement 3 3 0 0 3 0
Concepts of HH 4 3 3 1 0 0
API Category Analysis Data Points |Pp

a) Generators of Data; Where does data go? 11 3

b) Recipients of Feedback: How to use data? 6 3

c¢) Subjects of Observation: What does data mean? 3 3
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5.3.4. Thematic Saturation

The use of the interview schedule, with probes linked to study aims (Appendix
3d), allowed for deductive coding investigating each. Inductive coding returned
data relating both to the specific study aims, and to categories which gave awider
context to the objective of the study. This was given structure through the process
of axial coding. Interviews were conducted for each participant until thematic
saturation was obtained. For this study the experience of two consecutive

interviews contributing no new major themes was considered the saturation point.

5.4. Discussion of Results

Study 1 investigated the current method of measurement for hand hygiene
compliance at the case study site. Participatory observation and qualitative
interviewing methods allowed the five aims of the study to be achieved, with a
New Current State Map produced (Figure 5-9; Figure 5-10). Involvement of
participants from the three main groups allowed each aim to be explored from the

perspectives of those involved in different aspects of the process (Table 5-7).
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Table5-7: Aimswith methods for data generation and API groupsinvolved in

exploring each (IN = Interview, PO = Participatory Observation)

Study 1 Aim GoD | RoF | SoO

Aim 1. Identify tools used IN/PO

Aim 2: Understand/Portray how hand hygiene
compliance is currently measured/monitored withinan | IN/PO | IN IN
NHS acute setting

Aim 3: Clarify whether healthcare professionals
consider this process to be a burden AND whether they | IN/PO | IN IN
think it has the potential to be improved

Aim 4. Clarify whether healthcare professionals
consider the tool being used (ICNA) is exacerbating the | IN/PO | IN IN

burden e.g. would a change of tool help?

Aim 5: Clarify whether healthcare professionals have
IN/PO | IN IN
concerns over data accuracy

The three emergent themes are to be discussed within the wider context of how
they impact on the current state of measurement at the case study site, namely that

they cause a burden.

First, the issue of incomplete feedback loopsisto be discussed through the use of
visual means, demonstrating how the study data transforms what is known about
the measurement process. Secondly, the results of these incompl ete feedback
loops — alack of clarity with regard to feedback- combined with alack of synergy
between training and measurement are discussed together, under a global heading
of “meaningless data’. This stems from the perception of participants that
currently the data produced by the hand hygiene measurement process lacked

meaning to them.
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5.4.1. Incomplete Feedback Loops. Implicationsfor Current State Map

The original Current State Map (Figure 5-7) was constructed following a series of

scoping meetings with stakeholders prior to Study 1 beginning.

Hospital/Trust
Management 4§44

s
Modern Ry Required Standards of
Matron Al Hand Hygiene
/ v \\ / v \
| Healthcare Worker ##4 Observer #'44
2 ¥ ¥
2 Hand Hygiene ~ | Observed ’
A Activity bidd = Performance #/#4
| Measurement | | Monitoring |

" \ Clinical A“M'V \ \ Infection Control Acﬁw'v

Data Interpretation Manual Audit
(ICT Analyst/Report Compilers) 144 (Paper Form)
T 1
Data Analysis Manual Data Entry
(ICT Analyst) H "i_ (ICT Observer)
Upload Data

(Central Database) . | i
Infection Control Activity

Figure 5-7: Origina Current State map as used in Study 1 interviews and
participatory observation sessions (see 5.2.)

All seven GoD participants confirmed that the measurement of hand hygiene

compliance at the case study site took place using an externally designed audit

tool, namely the ICNA (2004) Hand Hygiene audit tool (Section 4.9.) (Appendix

1c). Thiswas further confirmed during the ten participatory observation sessions,
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when the ICNA tool was physically used to carry out audits across nine settings,

with the researcher having the opportunity to perform the same process.

The interviews and observations revealed that hand hygiene technique is
measured according to a required standard, referred to as the Ayliffe technique
(modified to an eight-step procedure). This was volunteered (both demonstrated
and named) in two of the initial interviews with GoD participants, and then
mentioned and/or recognised by 12 of the remaining participants when raised in
their respective interviews. Further investigation, facilitated by attending both
annual and introductory training sessions (Appendix 4c) revealed this technique to
be clearly disseminated to all healthcare professionals during training, with
explanations as to the theoretical underpinning (i.e. ensuring full hand coverage
for effective decontamination) and appropriateness of using ABHR or soap and

water depending on context (e.g. the latter when hands physically contaminated).

Interestingly, as will be discussed later, the WHO 5 Moments for Hand Hygiene
were a so discussed during these training sessions, however no explicit reference
was found to these guidelines within the ICNA audit tool (due to being published
five years before the WHO 5 Moments). Thus they did not form any part of the
observational audit criteria carried out by the GoD. Implications for this omission

became apparent in discussions regarding feedback.

In Aim 2 participants were probed on their understanding of the current process of
measurement of hand hygiene compliance, based upon their specific roles. From
the data collected, the main bulk of the New Current State Map was constructed,
with changes made to the original version (Figure 5-7) to create the final version

(Figures5-8, 5-9). A one-page accompanying commentary was produced based
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upon data amassed from the participants, which explained the process map and
flow of data. Following the processes of verification (Patton, 2002) and member
checking (Baxter and Jack 2008) both the New Current State Map and the
commentary (Figure 5-8) were discussed with al GoD and two RoF, to ensure

they reflected the process as they collectively saw it.

Two distinct differences emerged from the original Current State Map, referring
to:
a) Internal Audit Process

b) Presence of incomplete Feedback Loops

A fuller description is provided below.

a) Internal Audit Process

In theinitial interview with a RoF participant (N=7) a monthly governance matrix
was mentioned, involving auditing of hand hygiene on their specific clinical unit.
Following this, al six further participants within this group were asked whether
their clinical setting completed this matrix, confirming that it was a Trust wide
tool rather than award specific process. In terms of internal and external audits,
defined previoudly, thisward level process can be seen as an internal audit on two
fronts, not only being carried out at an Organisational level, but also by an
individual from within the sasmeward. Thisdifferentiatesit from the Trust wide
auditing carried out by the GoD (the main focus of the case study) which has a
more external aspect, as each ward is audited by an individual who is not from

that areai.e. carried out by a GoD. The GoD can be seen as the regulatory body in
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thiscase. Therefore, for clarity, the main Trust wide audit process is known as an

external audit in this case study.

A separate process map (Figure 5-8) was constructed to represent this additional

internal process.
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Figure 5-8: Internal Audit Process Map outlining non-involvement of IPCT, dual

Feedback loops, and lack of clarity with regard to compl eteness of
Feedback loop 1, indicated by purple dashed lines

All RoF participants confirmed involvement in the governance matrix, including:

...on some wards the Ward Manager doesit, and on other wardsit isthe
Modern Matron, like here, | doit. (RoF a)
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...the audits, we, we do a monthly audit on the clinical areas ourselves. The
ward managerswill do that, and it’s part of something called the Governance
Matrix, which looks at various Key Performance Indicators within the area of
Quality aswell, so it’sthings along the lines of: has the Crash trolley..?...will
be checked, erm, has the Cleaning Book been signed every day? Erm, and
then we'll look at hand washing at that point as well. And the staff who
complete that are supposed to observe at least 5 members of staff washing
their hands, um, and then that’ s our opportunity to look at jewellery, and
technique, um and have they got rings on and so on. Um, so that should be

done on a monthly basis and reported. (RoF b)
Clarification was sought from the GoD as to whether the data collected from this
matrix was used as part of their analysis and feedback system, to which the

conclusion was negative:

The governance framework is another monitoring systemthat is collected by
ward managers monthly it includes hand hygiene but fromlocal data. It
differsto that collected on the OLM system. This system sets a target from
April to March and not as the DH [Department of Health] require for a whole
year. Thisis kept on a separate management drive and is discussed at various
forums. Matrons discussit as part of their quality meetings. It is also made
available to commissioners and is defended by the Chief Nurse. (GoD)

RoF and SoO, whilst clear on how the data was collected, and where it was

presented, were satisfied only with regard to feedback internally (Feedback Loop

2). They were unclear on how the data was effectively used to improve practice,

especially from an external point of view (Feedback Loop 1), leading to an overall

perception of meaningless data.
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b) I ncomplete Feedback L oops

Upon presentation of the original Current State Map participants from all API
groups added input regarding the previously unknown feedback process, however
this input was predominantly in the form of queries or expressions of confusion:

| didn’'t realise that bit [feedback |oops] happened... (GoD)

...they [IPCT] don’t say “What have you done about this?’, or “ | notice you
fell down on all these different areas, have you done something about
it?’...it'sjust given to us to do whatever we want with it. So you're not always

maybe closing the loop.” (RoF)

[Researcher: And just to clarify at the moment you don’t receive audit
feedback?]
>>|"ve not seenit... (So0 @)
>>\What about the communication books...? Sometimes we get the audits....?
(SoO b)

>>0Oh yeah, we do get the Infection Control audits, yeah... (SoO a)

Thisled to the New Current State Map (Figure 5-9, Figure 5-10) featuring
blurred lines (dashed purple lines) leading to query boxes regarding the

actions of feedback.
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Information was gathered regarding where feedback was submitted, from which a
subsequent interview was arranged with the management representative ultimately
responsible for defending and actioning this data (Additiona Source (AS)):

My role on the Board is to provide assurance to them, to essentially the Board
itself that we have systemsin place to do that. One of the vehicles | have for
doing that is the audit process around hand hygiene because it relates to a very
core part of our business...making sure we have a clean, safe environment.

Reliability and confidence in the existing system of audit was voiced during the
AS interview, based upon the use of avalidated tool (ICNA, 2004), a dedicated
IPCT, and the systems of training in place for conducting the process:

| suppose there are always, um, concerns about the accuracy of the audit, and
the audit system that we have in place...using a validated tool like the
ICNA....isone way of reducing one of the variables...having the ICT do it, for
me, um, is another way of providing assurance that | get consistency in, in the
quality of the assessment, accepting the fact that even within a team as small as
ours[IPCT has 7 members], there will be individual variation on, on, on
reliability...my view would be that, um, the ICT have a systematic approach in
terms of training through [IPCT Matron] and the leader ship, and in terms of,
for themto be able to do that role, they would have had to go through a set

training process, to do it. (AS)
However, GoD interviews revealed differing viewpoints, especialy in relation to
training on how to execute the process. Of the four GoD who discussed their audit
performance training two mentioned learning on the job. One discussed previous
job history as being their main source of knowledge, the other felt it justifiable to
use personal interpretation to explore ways to conduct the process, for example:
Well | just sort of shadowed somebody, and they showed me how to do audits,

and | did do, the hospital did do like a 1-day training scheme for audits... I’ ve
learnt on-the-job... (GoD a)
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...you'reasking meif | specifically came in and one of the team said to me ‘this
is how we monitor hand hygien€e' ... ‘ Thisis how you should be doing
it"...That, that never happened. It was something that | took upon myself, and
asaBand 7....I don't think that’s wrong. In my remit, if I’'m going to go out
there and teach it...| need to make surethat | know what I’'mdoing, and I...l
did. So | wasn’t concerned. If I had been concerned then | would’ ve asked
someone to go through it with me. (GoD b)

Therefore the conception of a systematic approach in relation to training, as

assumed by the management representative (AS), may not be accurate.

A similar contradiction in conception of the current state of measurement emerged
during discussions of actions taken with feedback. Asdiscussed, alack of clarity
had been expressed from all participant groups with regard to feedback loops.
However, the response from the management source was quite different.

AS expressed a belief of clarity and established procedure that was only
mentioned by one other interviewed participant:

...asan example, [if] we have a number of poor scoresin an area that would
be flagged to me in a monthly report, or even an ad hoc report...directly from
the ICT, um, that would be dealt with at a local performance management

framework with the individual Matron...
Therole of feedback, here relating to the data collected during the hand hygiene
audits carried out in the current state of measurement, was seen as important by
the source, with an understanding of the complexity and additional planning
required to ensure a feedback process is effective:

...the people who do the audits often get the feedback, and it’s that devolving
the information out to the people who have been audited... ...so my
expectations are very clear that people should feed that back to the Band 2 and
the Band 5 on theward.... Because if I'mtrying to affect change, there' s very
little effect in me going down to the wards and saying “ Y our score’ s rubbish”.
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It might have some sort of Primary Effect......People go “ Oh my God, the
[management level] is down here and he' s not happy with our score”, but that’s
not going to be sustained. It’s only going to be sustained if the team themselves
accept the challenge of poor performance... (AS)
Again, thisinformation was in some contradiction to that contributed by other
participantsin all groups, who expressed concern about the lack of involvement of
management in hand hygiene data feedback and alack of awareness of data being
fed back to ward based staff. Worryingly this scenario may lead to clinician
resistance, highlighted by Bowie et al. (2010), where audit is perceived as futile,
especially in cases where datais routinely collected yet seen to be used for
managerial purposes, with scant resource being made available to effect

identified, required changes.

5.4.2. Creation of New Current State Map

In summary, Aim 2 revealed details underpinning two hand hygiene auditing
processes at the case study site, highlighting a key area of uncertainty emanating
from al API groups: that of the use of generated data. The remaining Aims
pursued this theme further, investigating perceptions of burden and views on
individual methods of measurement and interpretation within the current Trust

wide process.

Aims 3, 4 and 5, probed the strengths and weaknesses of the current process,
based on the ability of the audit tool to monitor and measure hand hygiene
compliance, the production and use of feedback data, and the accuracy of any data

produced.
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5.4.3. Causesof Burden

Two main causes of burden, (i) Lack of clarity with regard to Feedback, and (ii)
Lack of Synergy between Training and Measurement, were identified through the
interview and participatory observations. Both causes were associated with the
role of feedback within the current measurement process. Combined, these
weaknesses led to an overall perception that data stemming from the hand hygiene
audit process had atendency to become meaningless. Such aperceptionisin
keeping with the findings of Ivers et a. (2012) who performed a Cochrane
Review on audit and feedback within healthcare. They established that whilst
evidence regarding the effect of feedback on healthcare professional behaviour
was mixed, feedback may be most effective when it includes clear targets and a

corresponding action plan.

Issues of data accuracy, both known (related to the manual process) and unknown
(related to individual interpretation) were uncovered, and are discussed in terms of

their potential exacerbation of the causes of burden presented.

The need for the process to be manual, whilst acknowledged as being time
consuming and having expanded over recent years, did not emerge as a major

burden.

a) Meaningless Data

Feedback was identified as a major weakness within the current state of
measurement by all the groups involved (GoD, RoF, SoO). Thisled to the New

Current State Map having blurred lines to indicate the scope of the problem.
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Differences were found between the main questions and concerns regarding
feedback stemming from the three groups involved, indicating a potential role-

related perception of burden connected to hand hygiene measurement (Table 5-8).

Table 5-8: Main questions regarding hand hygiene measurement data stemming
from each API group

API Group Feedback: Main Emerging Theme
Generators of Data Where does data go?

Recipients of Feedback How to use data?

Subjects of Observation What does data mean?

i. Generatorsof Data: Where does data go?

Five out of the seven GoD interviewed about the current state of measurement
volunteered concerns regarding weaknesses about how the data generated by the
existing audit process was used. Of the remaining two participants, one did not
discuss feedback explicitly in their interview, and the other had a positive

viewpoint of the current situation.

Data was perceived to travel in two main directions, UP to the management of the
Trust, referred to as the Trust, Management or (Exec) Board, and DOWN to the
areas which the data had been collected from, usually referred to as the Modern

Matrons, however also acknowledged to include Ward Managers (Figure 5-10).
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Figure 5-10: New Current State Map with Feedback Loops 1 and 2: seento
represent hand hygiene data flow UP and DOWN respectively

UP: Feedback 1

A formal reporting procedure was outlined by the IPCT Analyst (GoD),
responsible for preparing data as required for all meetings/reports where IPCT
(here, hand hygiene) progressis to be discussed:

.... we do have a good, um, communication process, | mean we have the
various meetings, we have the Infection Control Committee meeting, which is
every month as well, so it, and the members of which are fromthe um, PCTs,
aswell asthe Clinical Directors, um, Associate Divisional Nurse Directors, so
quite, quite senior people, so... ... if | wasto do, like, a quarterly report on the

common themes it would get to those people...
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When probed further, as to whether they felt that this was a successful process,
this procedure for UP reporting received a positive appraisal :

It would get minuted and everything...it does get recorded. Um, so any actions
as presented in the report get minuted, and then we have an action matrix that

we' ve done anyway, so we always have to, you know, close the loop...
However, frustrations voiced by other GoD indicated that whilst the procedure for
reporting may be in place, with data supplied on a frequent, organised basis, the
outputs from this data supply appear less clear:

...the Exec Board aren’t on board, in my opinion...they want the audits,
because the Department of Health, we have to comply with certain things at the
Department of Health, but the [xxx — removed for anonymity reasons]...I" ve
had meetings and [xxx will] moderate something to take these things back to
your areas, but wouldn’t come back in 2 weeks' time and say “ What have you
done about it, how have you rectified it?", or “ Thisisthe 6th audit that you've
failed, your hand, hand hygiene” ... " Now what are we going to do?’ (GoD a)

You fail it, you fail it, you fail it, you fail it. Ther€'s no, there’'s no answer ... No

one, no one has to stand up there and answer why it still continues. (GoD b)

This theme of frustration, regarding no apparent action stemming from collected,

reported data, carried over to the flow of data going DOVWN to the clinical areas.

DOWN: Feedback 2

...you re-audit, and re-audit, and re-audit you find the same things, so I’ ve
been in Infection Control now for 5 years...some of the same thingscome up in
the same places all the time....I know there's clinical waste bins at [Site 2] that
shouldn’t be there, they should be domestic. | fed it back when | started at
[Site 2], they still haven't rectified it, and in Public toilets over at [Site 2] I've
got clinical waste bins and not domestic waste bins. For the Public washing
their hands. And that isa cost, and that’s nearly 5 years, and | have sent email
after email and they promise me they’ll look into it and they don’t. (GoD a)
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This specific example was clarified during the participatory observation with the
same GoD. They explained how frustrating it was to have to report the same
failings at every audit they did, and used this example to show that this was not

only specific to the ICNA hand hygiene audit process.

Finally, the GoD revealed frustration at their own impotence in being unable to
provide the solution they knew was required and possible:
And | haven't got the remit or cost code to say | want that out, that out, and
domestic waste bins put in there...
Lack of ability to produce change was echoed by other GoD, primarily in relation
to theinability in the current processto track if or how audit data was used:
...I struggle. You know, you' re doing the work...but there’'s nothing come back
fromit. Which isa bit frustrating... (GoD b)
The concept of closing the loop was independently volunteered by three GoD,
referring to the lack of clarity with regard to following through on the findings of
completed hand hygiene audits. These comments demonstrated an awareness of
the audit process, with a central flow of data, as represented in the New Current
State Map, yet with the acknowledgement that this process was not complete:
I don’t think we close the audit loop as, as we should do, really....by getting the

action plans back. (GoD a)

We do, we know what needs to be done, we go and audit it, we get the results,

we don’t ever sort of, really, complete the cycle... (GoD b)

...it sometimes feels from our perspective that although we're carrying out the
audits, and we do get the results, they are disseminated back through the Key
Performance Indicators... ...Err, to the Modern Matrons, but how they take
that back to the wards we never get fed back on —what they’ ve done, or how
they’ ve actioned it, to remedy the shortfalls... (GoD c)
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Findings that data relating to “poor performance” or areas “requiring attention”,
generates no action appears in contradiction to the understanding of the process
discussed by the management representative: If there is seriously poor
performance then there should be an appropriate management framework in

place to deal with that, which is what we' ve got. (AS)

Whilst Zbabada et al. (1998) highlight the issue of organisationa subcultures
making TQM implementation difficult (e.g. friction between clinical/managerial
staff), the issue at the case study site appeared to relate to the process, rather than
alack of willingness by management or clinical staff to use or action available

data. However, this notion was not explicitly investigated by the current research.

A standardised approach, discussed shortly in 5.4.4, where following through on
feedback is as important as generating the data, may remove the perceived failure
to complete the audit cycle. A change in focus from generating data for various
reporting loops, to concentrating on demonstrating change from one audit cycle to
another may allow management and API groups to have similar understandings of
the workings, requirements and practicalities of the measurement processin use.
Such areaddressing of focus may be greatly aided by consideration of the Plan,
Do, Study, Act (PDSA), aso known as Plan, Do, Check, Act (PDCA) cycle, a
well establish Quality Management (QM) tool. Evolving from a 1951 model, the
Deming Wheel (Moen and Norman, 207?), the PDSA cycle has undergone a
number of refinements through the last 60 years, Moen and Norman citing the
major influences of Moen and Nolan (1987), Deming (1993), and Langley et al.

(1994, 1996, 2009). Raobbins (2005) highlights the application of the PDSA in the
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world recognised 1SO BS EN*QM system. The author further explains how this
PDSA approach alows each activity to be planned, carried out, then monitored
and improved (pp. 414). The cycle has been adopted by the NHS Institute for
Innovation and Improvement 2006-2013, promoted as a quality and service
improvement tool (Figure 5-11).

Model for Improvement

What are we trying to accomplish?

How will we know if a change is an
improvement?

What changes can we make that will
result in improvement?

7-[-
\ [/

Figure 5-11: PDSA Diagram (reproduced from NHS Institute for Innovation and

Improvement Quality and Service improvement tools webpage)

Within the Plan stage, the appropriateness of any proposed intervention is
established, resultant action being carried out during the Do stage. Data collected
is then analysed and interpreted for meaning during the Study stage. Decisions
concerning whether roll-out or withdrawal of trialled interventions should occur

are made during the Act stage (Figure 5-12).

2 International Organization for Standardization / British Standards / European Norm
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Act

= What changes = Objective
are to be made? | e« Predicitions
Plan to carry out the
« Next cycle? *
yel cycle (who, what,
where, when)

Plan

* PFlan for data collection

Study Do
+ Analyse data « Carry out the plan
« Compare results | » Document
to predictions observations
* Summarise * Record data

what was
learned

Figure 5-12: PDSA Cycle detailing actions occurring at each stage. New Current
State Map revealed predominant focus on the Do stage, with data
collected and recorded, yet alack of perceived Study activity

Currently, the audit process at the case study site has a predominant focus on the

Do phase. Datais routinely collected, yet healthcare professionals perceive little

focus spent on the Study or Act stages. The loop is not seen to be being closed.

ii. Recipientsof Feedback: How to use data?

The concept of the unclosed loop contributing to a lack of feedback clarity was
not restricted to the GoD. The RoF aso explained alevel of personal
interpretation was needed when receiving hand hygiene audit data, and that the
process itself could sometimes feel incomplete:

[Researcher: You don’t get a copy of that actual report (ICNA tool)?]

>>No. That would be useful actually. Cos | always like to see where you’ ve
gonewrong...rather than just getting feedback | like to see for myself what
we did...I don’t know how it’s weighted... (RoF @)
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Here the participant revealed concerns, clarified as lack of meaning in audit
feedback. Despite information successfully being fed back from the GoD (via
Feedback route 2: DOWN), they felt they were unable to relate this data to actual
instances of practice occurring within their clinical setting. Therefore planning
how best to move forward (e.g. interventions, training plans) was not clear. In
their qualitative study on the role of audit feedback in combating Surgical Site
Infections (SSI), Nessim et al. (2012) found positive feedback from participants
about the provision of individualised feedback (specifically data regarding
individual compliance to SSI guidelines). Usefulness of being able to link actions
with specific outcomes, ability to use data as a prompt to remember (new)
interventions, and having an objective measure of performance to enable areas of
potential need-for-change, were all documented by the authors as supportive

perceptions of individualised audit feedback cited by the participants questioned.

A lack of knowledge as to the weighting of the audit feedback score was aso
highlighted as an area of confusion by RoF a. This demonstrated how single point
feedback (in the form of a percentage corresponding to a grading category, see

2.7.4.c), failed to give meaning in terms of future actions.

The participant reported experiencing a summary feedback approach, with further
examples coming from similar RoF working in different clinical areas:
I may see the percentage, | don’t see a full report — I might see a summary, the

good practice or summary of areas of concern. (RoF b)

And then if, with any audit, if we're not compliant with any area they normally
send me an email to say that it was a problem —we had staff wearing rings
when they shouldn’t be, or watches, or that kind of thing.... (RoF c)
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These quotes (RoF b and RoF c) indicate an inclusion of key areas of strength and

weakness, which would allow meaning to be extracted from hand hygiene audit

data, and appropriate remedial planning to occur (action plans discussed by the

GoD previously). However, as outlined by afurther member of the RoF, and

already discussed by GoD, the efficacy of these action plansis unclear:
[Researcher: Does anybody ever check up on...?]

>>That you' ve done actions? No. Erm, you have like—1 think thereisan
Action Plan with it...and | think normally what | do is action them, but we
just keep them for our own records....l don’t know whether all Matrons are
the same. Some might do their own and send them back to the Infection
Control Team, um, but if we' ve done alright then they don’t seem to come
back, but | do seemto find that even if we haven’t done alright they don’t
always come and talk to us... (RoF d)
Larson et al. (2013) outlines the main predications of audit and feedback as
including the presumption that recipients are both willing and able to modify their
behaviour and agree on the goals of change with those delivering the audit and
feedback intervention (pp. 230). The interview data from the RoF participants
suggest that at the case study site willingnessis apparent. However alack of
communication, through the identified incomplete feedback |oops, prevents the
able aspect from being possible. The RoF are unable to fully extract meaning from
their audit feedback. Further, they cannot be confident that modifications in their

behaviours or targets set in their specific areas are related to the objectives and

findings of the GoD, tasked with delivering the audit and feedback intervention.

A second assumption outlined by Larson et a. (2013) relates to the specific
content of the feedback provided, in that it is often assumed to be relevant and

meaningful and delivered in a way that is readily accessible to the learner and
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that the learner knows how to interpret and act on the results once they are
received (pp. 230). Thiswas highly prevalent as a cause of concern to the SoO
(discussed shortly) yet is aso linked here with the RoF, as both groups of
participants contain healthcare professionals who receive audit feedback. In brief,
the lack of linkage between the priorities of hand hygiene training within the case
study site (i.e. 5 Moments) and the feedback given (predominantly linked to the
ICNA points, or only a compliance percentage score), was felt to remove the
relevance and meaning of the audit feedback data, and therefore make it unclear to

the RoF (and SoO) how to interpret or act upon the provided results.

lii. Subjects of Observation: What does data mean?

All SoO participants agreed that they have access to audit feedback, partialy
confirming the second assumption of Larson et al. (2013), although this was
unclear in some cases and required discussion within a group setting. However the

issue of meaning was once again the dominant concern raised.

This concern related to the lack of synergy between two key areas: training and

measurement (Figure 5-13). Training priorities (the WHO 5 Moments) had been
observed and discussed during specific sessions and GoD interviews (Appendix
4c and a)). Measurement standards (ICNA, 2004) had been observed during

participatory observations and discussed during GoD interviews.
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4.0 Audit tools 4.9 Hand hygiene 1of3
INFECTION CONTROL AUDIT TOOLS
Hand hygiene

Standard: Hands will be decontaminated correctly and in a timely manner using a
cdeansing agent, at the facilities available to reduce the risk of cross infection

Liquid soap is available at all hand washing sinks

Liquid soap must be single use cartridge dispensers

1
2
3 Dispenser nozzles are visibly dean
4

Soft absorbent paper towels are available at all
hand washing sinks

5 Wall mounted or pump dispenser hand cream is
available for use

6 |Antibacterial solutions/scrubs are not used for
social hand washing

7 |Antibacterial solutions are used for invasive
procedures and surgical scrubs

8 |There are no nail brushes on hand wash sinks in
clinical areas

9 The hand wash sinks are free from used equipment
and inappropriate items

10 |Hand wash sinks are dedicated for that purpose

Figure 5-13: Healthcare professionals at the case study site are trained with high
emphasis on the WHO 5 Moments (top), yet measurement employs a
standardised tool (ICNA, 2004, extract, bottom) which pre-dates this
strategy, thus contains no reference to the training material

So0 were explicitly asked whether they found this discrepancy difficult, if they

did not raise the topic themselves (Interview Schedule 5, probe 3, Appendix 3d).

Comments from the participants ranged from overall confusion, to frustration and

a sense of unfairness about the audit process:

How can you be measured on something you' re not trained on...? (SoOa)
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No...that’s not right. If you're not trained correctly, you can’'t audit something
you haven't been taught.... Because, at the end of the day you would expect

your audit results to reflect your training... (SoO b)

| just can’t see the point really —everything is 5 Moments, 5 Moments, 5
Moments — but if that’ s not what we' re measured on, then how does anyone
know if we'redoing it right? | haven’t even seen that [ICNA] so | feel like I’'m
being cheated... (SoO c)
Discussions with the SoO suggested a lack of understanding as to how audit
feedback could relate to their clinical practice, in terms of the procedures and
standards to which they had been trained. As per the API diagram SoO also

receive audit feedback, therefore their ability to interpret and act upon resultsis

equally important as RoF, for collectively they make up the same clinical team.

The limitation of the current feedback content being disconnected from the
training focus was not lost on the GoD:

I mean, | think for instance, what we need to be looking at now, if we're, we're
implementing WHO and the 5 Moments, we need to be reflecting that in our
audit...Whilst thisisrelevant [ICNA, 2004, points 32a-g], very relevant, [it]
doesn't reflect what now we teach. (GoD a)

And being succinctly concluded thus;

...we're harping on about the 5 Moments, but like you say there’ s nothing in
that audit tool to suggest that we're actually looking at anything to do with the
5 Moments... (GoD b)
Therefore arecommended action for the case study site, in order to address this
specific issue of imbalance between training and measurement content, would be

to consider a change to the use of an alternative measurement tool, which

explicitly incorporated the WHO 5 Moments. For example the WHO has an
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existing observation tool which has proven to be successfully embedded in a
range of contexts on aglobal scale (Allegranzi et a., 2013; Sax et a., 2012). IPS
have recently launched new auditing tools (QIT) with a dedicated hand hygiene
section based upon the WHO 5 Moments (discussed further, see 8.2.2.). Whilst a
changeover would undoubtedly cause disruption a move would provide an
opportunity to ensure previously identified issues regarding standardised training
could be addressed, as well as enabling awider incorporation of global guidelines
for hand hygiene into the infection prevention strategy. Resultant data should
also, then, possess more meaning across al groups of the API diagram, asit
would relate to specific shared aspects of education and training (WHO 5

Moments, Sax et a., 2009).

The importance for meaningful data, related specifically to desired behaviours

(i.e. here, following the 5 Moment concept) is discussed shortly.

b) Data Accuracy

A core element of any improvement strategy based on data is ensuring accuracy
(Rosof, 2012), especially when datais to form the basis of future improvement

interventions (e.g. the Act stage within aPDSA cycle, Figure 5-12).

Findings from participants varied according to role, with the most apparent
difference being found within the GoD. Here both positive and negative beliefs
regarding the accuracy of hand hygiene datawere voiced. The Anayst offered
confidence in the validity of the datathey were provided to analyse, and

ultimately fed back via a host of reports, yet other members of the team
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highlighting process issues they felt may be affecting the validity of collected

data

i.  Known Accuracy |ssues

Within the GoD group one individual was identified as being responsible for the
co-ordination and analysis of collected data, to identify trends and provide detail
for awide range of feedback mechanisms (including Management meetings, ad-
hoc reviews). They were found to have a positive belief in the quality of this data,
based primarily on the experience and roles of other members within the team:

[Researcher: Do you have any concerns about the data that comes to you? With
regard to validity or accuracy?]
>>..not really, because, er, since, um, [IPCT responsible for training] has
been doing them for quite a while now, er, it’s, like, it's down to um [IPCT
responsible for training] really, and [IPCT Matron] to double check the
validity of the data really. (GoD a)
However, interviews with GoD responsible for collecting hand hygiene data
revealed they felt less confident about the accuracy and validity of the resulting
data, primarily due to the well documented issues stemming from the Hawthorne

effect (see 2.6.4.d.ii). Revealing comments from GoD members included:

...it'sall biased, costhey’re putting more effort in, to their normal... (GoD b)

They're corrupt. These hand hygiene audits...there s nothing valid about them.
(GoD c¢)

...when people know that you' re watching them, they’ll do it anyway. (GoD d)

Within the main and ward based audit processes, RoF also offered insight into

awareness of issues they felt may affect the validity of data collected:

216



| would never pre-announce to anybody here that I’ m doing an audit, but they
see [IPCT member] when he comesin, they know what [they’ re] doing...

>> [Researcher: And do you think people’'s behaviour changes?]

>>Yep. I’m convinced it does, yeah. (RoF a)

People definitely perform differently when we' re auditing them, and we know

that, but you have to accept it. (RoF b)
The concept of internal and external audits was previously introduced, and has
been applied at the case study site in terms of differentiating between the internal
audit and Trust wide audit (see 5.4.). Whilst there was a perception that observer
bias may be higher for the internal process (see 2.6.4.), due to the data collectors
having a vested interest in their area performing well, this did not emerge from the
interviews. Participants from al groups were more aware of how people changed
their behaviour when they were being audited, whether discussing the internal or

external audit.

The problems surrounding direct observation have been discussed in detail
elsewhere, and these findings indicate that the case study site is no different to
other settings: data collected using an observational method is acknowledged to
be at risk of validity issues due to behavioural changes. Interestingly, however,
Study 1 at the case study site al'so uncovered that data accuracy may be being

affected in additional ways to these known issues of direct observation.

ii.  Unknown Accuracy Issues: Lack of Process Standardisation

A key feature of the Quality Management (QM) approach within which the audit
processisatool, isthe use of standardised measurement. Within hand hygiene the

WHO (2009) and Sax et a. (2009), for example, are very clear on the need for
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standardised, validated observational tools and observer training, to ensure
consistency in reported measures. Interviews with the GoD revealed that whilst a
standardised tool was used for data collection (Aim 1), much emphasisis placed

on individual interpretation, leading to alack of clarity in terms of data collected.

The GoD interviews revealed high levels of personal discretion and individual
interpretation were used when carrying out hand hygiene audits. Thiswas
confirmed when conducting participatory observations alongside three different
GoD. Despite using identical ICNA forms for data collection, the approach and
interpretation of the scope of the audit process differed significantly. For example,
time taken to complete an audit varied significantly (Table 5-3), dependant on
observational opportunities, with each GoD allowing different amounts of time to

pass before allotting an N/A to an opportunity and deeming the audit completed.

Crucia to thiswas the individual interpretation around what constituted each of
points within the observe practices section of the ICNA form (questions 32a-g,
Appendix 1¢). When questioned by the researcher the GoD demonstrated high
levels of differing opinions as to what would be deemed an activity right to be

observed.

For example, there was a discrepancy around defining Clinical Procedures:

[Researcher: What isa Clinical Procedure?]
>>, . .probably get a different answer from each of the team...! (GoD a)
>>0h God —there' s hundreds...! Setting up an IV line, um, say you were
filling up an NG tube into a Patient, aspirating an NG tube... ....Taking

temperatures and stuff like that, yeah, observations.(GoD b, underlining

emphasis added by researcher)
>> .. manipulating a urinary catheter in any way, taking blood, changing a
dressing..........taking a blood pressure, studying a pulse..... ...... A blood




pressure...yeah...Whether that’sright or wrong...that’s my definition

anyway... (GoD c, underlining emphasis added by researcher)

>>Clinical procedure | would see as more invasive; like your peripheral

cannulas, urinary catheters, management of a central line...if you're

changing IV fluids, that to me would be more of a Clinical procedure than

Patient Contact... (GoD d)
Naturally many different examples were given, as can be seen from the statements
above. However the pertinent issue regarding clarity can be seen when comparing
these to a subsequent quote, from a discussion with GoD d, asked to discuss
ICNA point 32a Following Patient Contact:

[Researcher: How would you class taking blood pressure, pulse?]

>>That’s more * Patient Contact’, maybe, | would see that as. (GoD d)
Here, the clinical duties of taking a blood pressure or monitoring a Patient pulse
(also known as performing observations), are being classified into the 32a
Following Patient Contact ICNA point. However for other GoD (GoD b, ¢) such

activities had been classified under the 32c Prior to /32d After a Clinical

Procedure ICNA point (see underlining emphasis, pp.218).

Referring back to the definition of auditing (see 2.7.3.) thisfindingisin
contradiction to the concept of audits being objective, impartial, and independent
and questions whether the case study site is able to use audit evidence to evaluate
how well audit criteria are being met. The implications of this relates to both the
role of feedback and data accuracy. In brief, such discrepancies arguably affect
the validity of the collated audit data, asit isimpossible to confidently discuss or
plan actions regarding hand hygiene compliance at, for example, Prior to Clinical

Procedures, if the measured data relates in some cases to activities including
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(e.g.) monitoring blood pressure and taking a pulse, yet in other instances these

duties would be included in a separate category i.e. Following Patient Contact.

Individual interpretation was a so found to be a feature for the two other API
groups, asthe interviews revealed no formal or structured introduction to the
individual roles within the current method of auditing. In reaction to thislack of
formal introduction, those finding themselves part of the audit process, either
within the RoF or SoO groups, appeared to use their own initiative to develop
methods of interpreting the audit process:

| think a lot of it’s left then to us to go back and do...really, and it’s up to you

what you do with it. They expect that we feed it back, erm, which | do. (RoF)

But then it’s kind of if you chose to read the communication books... (SoO a)
>> [Researcher: Soit’s, er, personal choice? It's not part of your...]
>>You don’'t have to tick to say you' ve seen it, or understood it... (SoO a)

A further example from another SoO group interview revealed development of a
different feedback strategy, again demonstrating the role of personal initiative,
rather than any structured or formal feedback process being in place:

[Researcher: And who gives you the feedback?]
>>|t'd be the boss. In the office. (SoO b)
>>Yeah. Matron normally will get the feedback back from Infection Control,
| get an email back from Matron, Matron talks to the Ward Manager, um and
then depending on whether — if we’ ve done alright on it then | normally go
round and tell the girls how well we' ve done, and obvioudly if there's
something that needs picking up, um, then they’ll bring it up at a ward
meeting....I’'mhere and it’s not that often that we fail...much on hand hygiene

because | tend to keep a check on them, so... (SoO ¢)

This lack of standardisation within the feedback strategy may exacerbate poor

efficacy within the use of collected data, with different methods having lesser or
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greater impact of communicating performance and required action change. This
is not to suggest that standardisation must equate to aone sizefits all approach
when generating and disseminating audit feedback, asis to be addressed shortly,
however it isimportant as an approach when generating datafor valid, meaningful

comparison.

5.4.4. Causesof Burden: Implications

Throughout the discussion of the causes of burden the theme of alack of
standardisation has been recurrent. It may potentially lead to mixed interpretations
of how the current process of measurement works and contribute to issues of data
accuracy, previously unknown by those handling the audit data. Therefore current
systems may be perceived as effective by those taking part, however the lack of a
singular overall concept of process from those who have ultimate responsibility
for ensuring the improvement of hand hygiene within the Trust (i.e. GoD) may be
alimiting factor in the effectiveness of the process. The development of the AP
Diagram (Figure 5-3) offers the opportunity to identify individuals from all areas
of the audit process, including clinical and managerial, allowing a more collective
approach with singular vision to be developed in the future. Encouragingly,
Walley and Gowland (2004) note that the bulk of literature relating to TQM
interventions support the notion of management and clinician involvement and
commitment, with it being seen as essential for success. Both parties already

appear to show commitment at the case study site.

Research by Gill et al. (2011) and Ward et al. (2005) within the healthcare sphere
is testament to the importance of relevant data feedback for successful QM

strategies. In both cases, the former in neonatal care and the latter in adult care,
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reduction of HCAI rates stemmed from strategies designed to fall under a QM
approach. Further support for the application of a QM approach, based upon the
use of data for improvement, as opposed to simply collecting surveillance data,
comes fromvan Tidl et al. (2006). Here a PDSA cycle was applied to assess
practice around defined infection control standards during and after cardio-
thoracic surgery to reduce post-operative infection (e.g. wearing of face-masks,
removal of jewellery, wound care procedures). Data was compared from a
baseline measure with two follow-up measures to demonstrate an improvement in
compliance to standards with the authors acknowledging, yet refuting, the
limitation of a potential Hawthorne effect. A key recommendation by van Tiel et
al. (2006) was the benefit of longer-term monitoring, due to compliance rates
fluctuating between the two follow-up periods. Thisis further supported by
Powell et al. (2010) who aso highlight the need for longer-term monitoring and
trials of TQM and associated QM interventions to fully assess their efficacy.
Therefore a system of continued surveillance, combined with meaningful
feedback around specific standards, is seen as a potential improvement strategy
within infection control. The current case study site already has the resources and
culturein place to carry out regular, long term monitoring within the domain of
hand hygiene, therefore the provision of a measurement tool which would deliver

meaning could be assessed over time using these existing variables.

Of specific importance is the incorporation of all phases of the PDSA cycle,
should it be used, rather than the predominantly found scenario of an over-
emphasis on Do rather than Sudy and Act (Walley and Gowland, 2004). This
phenomenon, present at the case study site, was characterised by the participants

sense of not closing the loop. Failure to complete audit cycles ultimately limits
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their usefulness in engendering change, and therefore the desired aim of

improving Patient safety (Eccles et a., 1996).

5.4.5. Meaningful Data: Adaptation of Hysong et al. (2006) M odel of

Actionable Feedback

In QM measurement data must possess meaning if those involved in the process
areto consider it useful. Hysong et al. (2006) used a qualitative approach to
compare high/low performing healthcare facilities to produce an emergent model
(Figure 5-14). This described variables required for actionable feedback, aterm
equivalent with the concept of meaningful data used in the current research. In
accordance with Larson et al. (2013) both termsinfer data that is relevant and
meaningful to all receiving feedback. These recipients are then able to both

interpret and act upon the provided results.

Receive
Feedback

Optimal® effect
on performance

Individualized?

no
Diminished Diminished or PO.S.S'D‘V
No effect on - iialih GREGE diminished
periomance Prforme;nce on gerfom;a nce efect on
Pe pe performance
Figure |

A Model of Actionable Feedback. *The use of the term optimal to describe the effect on performance is relative — by this we
mean optimal, given the variables in the emergent model. There are certainly other factors which could affect performance,
although they are not exhibited here.
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Figure 5-14: Emergent Model proposed by Hysong et al. (2006) outlining
variables contributing to the creation of Actionable Feedback
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Their model contains four hierarchical variables, required for audit feedback to
reach an optimal level of positive effect on performance. Feedback must aim to be
timely, focus on individual performance, have a non-punitive attitude and ideally
be flexible in nature. This flexibility allows methods to be customisable to enable
engagement with the recipient, providing active sense-making rather than a
passive datareceiving experience. The authors based these variables on their
comparison of high/low performing healthcare facilities, with a greater proportion
of variables being found in the high performing healthcare facilities than low
performing facilities, although no facilities had yet been able to achieve

customizability.

Findings from this Study suggest that such amodel could be auseful guidein
trand ating the established current process (New Current State Map) into a more
effective process, with a suggested working model for discussion presented in
Figure 5-15. Currently audit feedback is provided in atimely manner (according
to agreed reporting schedules for Feedback Loop 1: UP, and within 48 hours for
Feedback Loop 2: DOWN, however the remaining three variables in the Hysong

et a. (2006) model show room for devel opment.
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Receive
Feedback

1. Unit and Individual

no

No effect on
performance

Figure |

A Model of Actionable Feedback. *The use of the term optimal to describe the effect on performance is relative — by this we

Level (ICNA)

Moments as the
‘right target’

2. Focus feedback on 5

Supportive,
collaborative
approach across
AP| groups

Explore potential of
technology for
customisability

Individualized?

yes

no

yes
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mean optimal, given the variables in the emergent model. There are certainly other factors which could affect performance,
although they are not exhibited here.

development of a new feedback process at the case study site

Figure 5-15: An adaption of Hysong et a. (2006) Model of Actionable Feedback (Figure 5-14), proposed as aworking model for supporting the
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5.4.5.1. Individualisation: Recommendationsfor the case study site

In terms of individualisation (Variable 2) Hysong et a. (2006) explain the need
for aclear relationship between the level at which datais measured and that which
it isfed back to (i.e. those from whom the measurements are taken):

Snce clinical practice guideline adherence is measured at an individual level

(i.e., the data from which adherence measures are constructed concern

individual level behaviors such as ordering a test or performing an exam),

clinician feedback should be about their individual performance rather than

aggregated at a clinic or facility level to maximize its effectiveness.

(Hysong et a., 2006, pp. 5)

At the case study site hand hygiene compliance is measured based on either
individual clinical unit or individual healthcare professional performance. Thisis
dependent on the section of the ICNA (2004) form being completed i.e.
Environmental Section; Observationa Section; Practice Section (Appendix 1c).

Feedback may therefore be more meaningful if designed to be delivered to the

level of measurement, be that the clinical unit or healthcare professional.

Aninformal feedback practice was identified through the participatory
observations sessions and interviews involving both GoD and RoF:

| always speak to the staff, so any instances that people aren’t, um, aren’t
complying | don’t just do my audit I go and speak to the staff at the time...
(GoD)
Feedback is given directly to the team, but is given to theindividuals at the

time by the ICT/Ward staff member, whoever is carrying out the specific audit.

[Researcher notes from interview with RoF, electronic recording not available]
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Thisfinding implies that a new process, formalising this approach and
incorporating it into a standardised process, would be possible and beneficial,
allowing maximum benefit in terms of potential improvements on hand hygiene

compliance performance.

Incorporation of the WHO 5 Moments would be ideally suited to this proposed
new process, with individualised feedback to healthcare professionals referring
specifically to their 5 Moments hand hygiene training. Such feedback was
observed being undertaken by all three GoD participants carrying out audits
during the participatory observations, and by incorporation into a standardised

process such practice could be expected by the whole team.

Furthermore, a move towards using a5 Moments measurement tool, for which
interest was shown by the GoD (discussed further in Chapter 8) would allow unit
level data on overall performance at these key areas of hand hygiene compliance
to be fed back to the RoF, and in turn the SoO, which should aid those receiving
the datato find a greater level of meaning than they currently perceive. Having
this data linked directly to their training principles should, according to both
Larson et al. (2013) and Hysong et al. (2006) allow the case study site to interpret
and use the audit feedback data, finding that it now becomes actionable, rather

than meaningless.

5.4.5.2. Non-Punitive: Recommendationsfor the case study site

Hysong et a. (2006) include non-punitive astheir third variable, with two of the
three high performing healthcare facilities explicit in their approach to not be

punitive when delivering feedback, as opposed to explicit reference of negative,
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punitive attitudes employed at one of the low performing facilities (remaining

facilities provided non-directiona evidence regarding this variable).

The current study did not explicitly explore the theme of feedback style (i.e.
punitive vs. supportive), however no overtly negative examples or themes relating
to feedback attitude were either observed or emerged through the interview
process. The omission of negative issues relating to feedback being raised for
discussion by participants was considered. However, as the researcher spent a
significant period of time with participants the concept of such participant bias,
displaying only behaviour designed to please the researcher, was deemed unlikely.
Thiswas considered particularly doubtful considering alack of hesitancy to
provide examples of other areas of perceived weakness with the current state of
hand hygiene measurement at the case study site. Such behaviour implied an

ability to provide aless than perfect picture to the researcher.

As discussed, the main frustrations for all those identified as having API related to
incompl ete feedback |oops and meaningless data, rather than from perceived
frictions between API groups. The prospect of more feedback was often
welcomed, and the existing system of action plans employed at the case study site

may enable collaborative, supportive use of datafor improved practice.

5.4.5.3. Customisability: Recommendationsfor the Case Study Site
Customisability was defined by Hysong et a. (2006) as the ability to view
performance data in a way that was meaningful to the individual provider. (pp. 5).
This was seen by the authors as the final variable completing their model, thus
achieving the desired goal of actionable feedback for an optimal effect on
performance. Of the six healthcare facilitiesincluded in their study (three high
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performing, three low performing) none reported use of customisable feedback
mechanisms. However the possibility of such systems was reported in some
(number not specified) high performing facilities. Interest in the capability to

provide this resource was reported from both high and low performing facilities.

At the case study site discussions with the IPCT Analyst (based within the GoD)
suggested that customisability is both possible and is executed as part of the
routine handling of data within the current feedback process, with specific reports
and investigations relating to the data being carried out upon request:
Say 98% of the hand hygiene was good, but if [IPCT management] wants me
to delve deeper into what the common themes that keep, that they keep on
failing across the wards, then [they] would ask me.
Further exploration of different methods currently employed by both RoF and
So0 to interpret and disseminate audit feedback may offer interesting insight into
opportunities to customise feedback specifically to unit level. The efficacy of
these approaches could be explored, with the appreciation that what works in one

areamay not be suitable for another (Gardam, 2013).

Due to the previoudly identified and discussed problems with incompl ete feedback
loops, and the lack of clarity with regard to feedback data, the opportunities
available to customise feedback may not currently be being used to its full
potential. Certainly findings leading to the output of the New Current State Map
indicate that whilst data may be being delivered to senior management (Feedback
Loop 1: UP) via customised, prepared reports, or to clinical areas (Feedback Loop
2: DOWN) via unit specific action plans, it is the lack of perceived action from
these reports that is amajor source of frustration to the GoD, seen as a major

cause of burden and hindrance to improved performance:
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We don't follow up any actions that we’ ve found, necessarily. Anything that

we' ve found from the audit we don’t necessarily chase that up... (GoD a)

That’ s one of the frustrating things about our job. That’s what, cos, cos we

haven’t got, erm, Exec support —we used to. (GoD b)

| think, when we're finding the same issues, and we are finding the same i ssues,

when you speak to [IPCT Analyst] you'll see that, non-compliances around the

same things. Um, we never, we never, we never finish the loop. (GoD b)
Removal of such burdens, through afocus on closing the loop and investigating
causes of perceived lack of empowerment for change (e.g. lack of Executive

support) are likely to be afundamental need if the benefit of customisable data,

outlined by Hysong et al. (2006), isto be felt at the case study site.

5.4.6. Meaningful Data (Actionable Feedback): Prospective Future State for

Case Study site

With clear feedback loops and the ability to perform required changes, these
findings suggest that the case study site would have the potential to move towards
an audit feedback process encompassing al four variables outlined by Hysong et
al. (2006). Datais aready analysed and feedback delivered in atimely manner
(usually within 48 hours), and indications from current informal feedback
practices suggest that individualisation of data could be adapted into a
standardised approach. Ensuring the feedback process remains non-punitive, and
collaborative, with recognised and shared goals may have the additional benefit of
encouraging aloop closing culture. However current issues of a perceived lack of
executive support would need to be addressed with priority for meaningful change
to occur. Finally, customisability viathe availability of an IPCT Analyst and an

existing interest from participants across the API groups in the meaning of the
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data, suggests that this area of the audit process has strong devel opmental
potential. The widening of focus, using a PDSA cycle approach may enable the
future state to change from a strictly auditing-to-collect-data (Do) stance to
measuring-to-enable-change (Sudy, Act) position. Combined with the steps
proposed to ensure that generated feedback would be meaningful for al involved
in the process, the prospective future state for measurement of hand hygiene at the

case study siteis arguably positive.

Further, the potential for the involvement of technology, the focus of the next
study (Chapter 6) may offer useful tools for engagement and analysis to achieve
the goal of actionable feedback as proposed by Hysong et a. (2006), delivering
useful, meaningful data that can be interpreted and acted upon as recently

recommended by Larson et al. (2013).

5.5. Study Limitations

Whilst the study involved individuals from all sections of the APl it is
acknowledged that the sample only contained one consultant, and no doctors, with
the remaining participants either being nurses, healthcare support staff, IPCT
members or having specific managerial/administrative roles (i.e. Director of
Nursing/Practice Facilitator). Aspast literature has shown that role has an effect
on hand hygiene behaviour (see 2.6.2.d) the lack of representation from these
guarters may be alimitation of the study. However participants were included
based on their fit within the API groups, rather than their professional role. The
interview schedul e probes (Appendix 3d) focused on the current role of the
individual within the audit process, and their knowledge of it, as a representative

of the API group, rather than as a representative of their professional category.
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This, along with the successful obtainment of theoretical saturation, may suggest

that the sample mix was not amajor limitation to the study outcome.

It is acknowledged that the sample size (N=30) represents a very small proportion
(0.5%) of the staff employed at the case study site (6,090 entire staff, including
non-clinical). However following the guidance of Seale (1999) and Shavelson and
Townes (2002) the objective of the work isto provide analytical rather than
statistical generalisation. Here an emphasisis placed on providing a detailed
descriptive overview of the chosen context, including sample selection, allowing
external readersto intuitively decide whether emergent proposed themes could be
expected/recognised within settings known to them, based upon likely similarities.
In terms of generalisability the goal of the research is the ability to be able to
generalise the findings to theoretical propositions, which other individuals and

researchers can then use and consider going forwards.

5.6. Chapter Summary

Study 1 established a New Current State Map based on the exploration of the
process of monitoring, measurement and feedback of hand hygiene behaviour
currently employed at the case study site. All five study aims were achieved,
through a combination of interview and participatory observation, allowing a
greater understanding of the process, including perceived burdens, from the

viewpoints of the three main groups of individuals involved in the audit process.

The critical themes emerging from the study related to validity of measurement, a
lack of clarity and consistency in content of audit feedback and the lack of

synergy between training content and content of audit feedback data. The
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identified weaknesses within these critical themes led the magjority of participants
(N=22/30) to conclude that audit feedback data at the case study site is often
meaningless. Through the use of an existing model of audit feedback, Hysong et
al. (2006) Model of Actionable Feedback (Figure 5-14), recommendations for
overcoming these perceptions of meaningless data and existing process
weaknesses were proposed, leading to an adaptation of the model (Figure 5-15)

and recommendations for a prospective future state.

The potential for the measurement of data, with additional focus on creating

meaning, through the use of technology became the focus of Study 2.
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Chapter 6

Investigating the potential for Hand

Hygiene Technologies at the Case Study

site
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6. Introduction

Following Study 1, the potential for technology to improve the efficiency and
accuracy of hand hygiene measurement was investigated, specifically focussing

on whether technology may be able to provide meaningful data.

6.1. Background to Study

Study 1 revealed two perceived burdens relating to the current state of
measurement at the case study site: (i) Lack of clarity with regard to Feedback,
and (ii) Lack of Synergy between Training and Measurement. Compounded by
data accuracy concerns, these contributed to the maority of participants
(N=22/30) concluding that audit feedback data at the case study site is often

meaningl ess.

Study 2 was based upon the findings of two separate literature reviews (Chapter
3) investigating current technologies aimed at measuring hand hygiene

compliance.

Theinitial literature review (see 3) identified arange of current technologies
aimed at the measurement of hand hygiene, a sample of which were used to
investigate healthcare professional’ s views on such technologies at the case study
site. The second literature review (see 3.3.), investigated the Fit For Purpose of
technologies currently being promoted for measurement of hand hygiene
compliance. This allowed discussions regarding their achievement of

measurement at the WHO 5 Moments, and the generation of meaningful data.
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6.1.1. Study Objective and Aims

The objective of this study was: To explore the view of current healthcare

professional s on the potential for technology to measure, monitor and feedback

hand hygiene compliance to the WHO * My 5 Moments for Hand Hygiene” in an

NHS acute setting.

To achieve this objective five separate aims were established (Table 6-1).

Table 6-1: Individual aims underpinning Research Objective for Study 2

Aim
No

Aim

Aim1

Determine whether any current technologies available
measure/monitor hand hygiene at the WHO 5 Moments

Aim 2

a Clarify if healthcare professionals consider any of the ICNA
(2004) Hand Hygiene Audit Tool observational questions (i.e. 32a-Q)
particularly difficult to monitor, measure, feedback on, or comply
with

b: Clarify if healthcare professionals consider any of the WHO 5
Moments particularly difficult to monitor, measure, feedback on, or

comply with

Aim 3

Using existing case study site hand hygiene audit data identify
potential areas where compliance appears particularly a problem
Doesthis relate to heathcare professional perceptions (Aim 2)?

Isthere potential for technology to develop a solution?

Aim4

Reactions to technology — do current healthcare professionals view
existing innovations as useful for measurement/monitoring/feedback

of hand hygiene compliance in their setting?

Aim5

Reactions to technology — do current healthcare professionals view
existing innovations as useful for measurement/monitoring/feedback

of compliance with regard to WHO 5 Moments?

237



6.1.2. Technology Examples

From theinitial literature review four categories of technology “Types” were

established. The other category was re-analysed. Technologiesin this category

were found to be unsuitable for auditing as they could not provide measurement at

an individual level, and therefore the category was removed from the review. This

left three main categories, totalling ten technologies with individual based

monitoring capabilities (Table 6-2). An example from each category was selected

(based on availability of detailed usage descriptions) and used to aid discussion of

hand hygiene technologies with participants (Appendix 2a).

Table 6-2: The ten identifiable technologies split into three main categories from

which examples were drawn for discussion with Study 2 participants

Type of Technology Overview No. of
Examples

Healthcare Professional | Worn data collection devices, using 3
Badge system tracking ability to measure individual

levels of compliance
Healthcare Professional | Worn data collection devicesissuing 2
Dispenser system decontamination aid, ability to measure

individual levels of compliance
Healthcare Professional | Complex systems able to monitor and 5

Surveillance System

measure hand hygiene activity within

specified area
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6.2. Method

6.2.1. Interview Design and Purpose

Interview topics aimed to probe participant views on how hand hygiene was
measured at the case study site, specifically based on the challenges of manual
practice and views on technology examples. The process for interview used: a

semi-structured approach, examples of technology types (Appendix 2a) and

interview schedules alowing specific focus on study aims (Appendix 3d).

6.2.2. Interview Sample

Participants from the three main groups identified through the API diagram (GoD,

RoF, So0), were interviewed (Table 6-3) (the same participants as for Study 1).

Table 6-3: Details of participants contributing to interview phase of Study 2,

including originating API group, gender split and interview schedules

used

Participant Group Number of Number of Interview

Participants Interviews Schedules Used
Generators of Data 6 (5 female/ 6 1,34
(GoD) 1 male)
Recipients of Feedback | 7 (6 female/ 6 5
(RoF) 1 male)
Subjects of 7 (6 femae/ 3 6
Observation (SoO) 1 male)

Totals | 20 (17 femae/ | 15 (12 individual/
3mae) 3 group)
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a) Generatorsof Data: Interview Details

Six members of the IPCT were individually interviewed between April and
August 2012, allowing views about the challenges of the current process and
potential for technology to be explored. One member of the IPCT interviewed for
Study 1 was not asked questions relating to technology (Study 2) due to their

specific role.

b) Recipients of Feedback: Interview Details
To explore perceptions of technology as a method to measure hand hygiene within
the case study site five Modern Matrons, one Ward Manager and one Practice

Development Nurse were interviewed between September and October 2012.

C) Subjectsof Observation: Interview Details
Three Nurses, three Heal thcare Support Workers and one Clinical Consultant
were interviewed between August and October 2012. Technology was not
discussed at the Link Nurses meeting, unlike the topic of the current measurement

process, thus they did not participate in this study.

6.2.3. Summary of Interview Procedure

Interviews for this study explored measurement requirements which potential
technol ogies would need to possess. Participant perceptions of both conducting
auditing (GoD) and performing hand hygiene correctly (GoD, RoF, SoO) at
specific moments of the audit tool used at the case study site (ICNA, 2004) were
investigated. Participants were shown questions