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ABSTRACT

Background: Health care providers (HCP) who work in the operating room (OR) or post anesthesia care
unit (PACU) have a greater opportunity to cross contaminate patients because of high workloads and
frequent patient contact events. The current prevalence of health care-associated infections (HCAI) is a
major health concern and patient contact in the OR and PACU can be a contributing factor due to microbial
contamination. Methods: An observational study was conducted on the hand hygiene (HH) compliance of
HCP working in the OR and PACU of a tertiary health-care facility in Saudi Arabia. The participants in the
study comprised of surgeons, anesthetists, and circulating and PACU nurses. The observations and data
collection were performed by two OR and PACU clinical resource nurses, who had been trained by the
infection control and prevention department. Results: The study included 2300 opportunities for HH
compliance and observed 200 nurses, 100 surgeons and 100 anesthetists. HH compliance in the OR and
PACU was highest among nurses; > 90% and lowest among physicians, surgeons < 70%; followed by
anesthetists < 50%. Conclusion: Adherence to HH guidelines by OR and PACU nurses was acceptably

higher than anesthetists and surgeons.
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INTRODUCTION

Biblically, HH was first mentioned in Exodus 30:18
- 21. “So they shall wash their hands and feet, so they
dienot.” In Islam, the Qur’an (5.6) affirms that washing
and cleanliness “Wudhu” (ablution) is paramount
without exception (Mortell et al., 2013). Scientific
application of infection control practices commenced
more than 180 years ago, in the historic study by Dr.
Ignaz Semmelweis (Hebra, 1847; Hebra, 1848; Routh,
1849). HH is endorsed internationally as the single
most important factor in preventing HCAI (Momen &
Fergie, 2010; Takahashi & Turale, 2010; Ott & French,
2009; Akyol, 2007; NHS, 2007; Pratt, 2007; CDC,
2002), which is any infection that a person develops asa
result of treatment in hospital. However, despite more
than one century of HH knowledge and evidence based
recommendations; the magnitude of HCAI and the
importance of adherence to HH practices amongst
HCP, continues to be low (Takahashi & Turale, 2010;

Askarian & Khallooee, 2006; Trampuz & Widmer,
2004; Pittet et al., 2004). Non-compliance with HH
recommendations is widely acknowledged as the most
imperative amendable cause of HCAI with compliance
ranging from 20-50% (Maxfield & Dull, 2011; Mani e?
al.,2010; Ott & French, 2009; Aragon et al., 2005).

It has been estimated that HCAI are responsible for
90,000 deaths per year in the United States of America
(USA) (Maxfield & Dull, 2011; Smith & Lokhorst,
2009), Canada 8,000 deaths annually (Momen &
Fergie, 2010) and 5,000 deaths per annum in the United
Kingdom (UK) (Smith, 2009). HCAI are the most
frequently reported adverse event in health care
delivery (Kaier et al., 2012). This is a global dilemma
with more than 1.4 million people are acquiring
infections in hospitals per year (Devnani et al., 2011;
Momen & Fernie, 2010; Pittet & Donaldson, 2005),
and HCAI costs in the USA escalating to approximately
4.7 — 6.5 billion dollars per year (Stone et al., 2005;
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Trampuz & Widmer, 2004) and costing the UK
National Health Service (NHS) 1 billion pounds per
annum (Davis, 2010).

RESEARCH METHODOLOGY
Design

This study employs an observational descriptive
approach which was deemed most appropriate to
collect data about HH compliance amongst OR and
PACU HCP. The design was selected because
observation is an excellent method for the assessment
of behavior in conjunction with skills and clinical
performance (Polit & Hungler 1999). However, this
method of structured observation requires the observer
to be knowledgeable in the area under investigation
(Polit & Hungler 1999). Both of the observers were
clinical resource nurses (CRNs) from the actual
practice area of the OR. They were additionally trained
by the infection control and prevention department
(ICPD) to collect HH data accurately.

Setting and Sample

The population of the study composed of Surgeons
(100), Anesthetists (100), and nurses (200), who were
working in the OR and the PACU of a tertiary health-
care facility in Saudi Arabia. Data were collected over
a period of 6 months, by means of non-participant
structured observation. The CRNs observed the OR and
PACU HCPs through the practice day, employing the
WHO 5 moments of hand hygiene to determine HCP
compliance (Figure 1 and 2). In order not to create a
behavioral change in those HCPs being observed, the
observed HCPs were not informed about who was
being observed, why or by whom. Data was collected
periodically, by observation, between the hours of 0800
and 1600, with a definitive compilation of 2300
opportunities for HH compliance.

RESULTS

The results of the study concluded that compliance
to WHO HH guidelines by OR and PACU nurses was
superior to that of anesthetists and surgeons.

A Culture of Safety

Improving quality and safety in health-care is a
central issue world-wide and two historic reports from
the US Institute of Medicine (IOM) in 1999 and 2001
that highlighted deficiencies in the quality of care and
patient safety. Mounting confirmation discloses the
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importance of assessing and improving safety culture
in efforts to eradicate HCAI (Speroff et al., 2010;
Pronovost et al., 2006) and as a consequence a
discipline of ‘safety science’ has evolved with the
specific application to health-care delivery (Ilan &
Fowler, 2005). The goal of the culture of safety is to
reduce the risk of harm to patients. However, despite a
global transparent culture of safety and advances in
health-care systems, the provision of health-care
continues to be associated with a potential range of
threats to patient safety (Devnani et al., 2011; Mani et
al.,2010; Cronenwett ef al., 2007). Primum non nocere
‘above all, do no harm’ is considered a fundamental of
health care practice, however, the IOM (2000)
landmark report of To Err is Human, revealed that
hospitalized patients are not safe. The disturbing
escalation in morbidity and mortality among patients
amplifies dilemmas about HCP competence (Gaba,
2004) and one of the most notorious health-care
dilemmas is the continued escalation of HCAI (Momen
& Fernie, 2010) which has placed HCP under increased
inquiry to provide safe care (Needleman & Buerhaus,
2003).

Safety is defined as freedom from psychological and
physical injury (Joint Commission International, 2011;
Shojania ef al., 2001; Institute for Healthcare
Improvement, 2014) and a safe environment reduces the
risk for illness and injury, improves or maintains the
patients’ functional status, and increases the patients’
sense of well-being. The Joint Commission International
(JCI) is a USA based organization that accredits health
care organizations and programs. The JCI declared
mission is to continuously improve health care for the
public, in collaboration with other stakeholders, by
evaluating health care organizations and inspiring them
to excel in providing safe and effective care of the
highest quality. A JCI strategy to improve patient safety
and provide effective care was the implementation of the
patient safety goals (Table 1). Unfortunately, compliance
with HH recommendations remains unacceptably low.

Table 1: Joint Commission: Hospital National Patient
Safety Goals - 2011

JCI PATIENT SAFETY GOALS

Identify patients correctly Improve staff communication
Reducing harm to patients who take high alert medications
¢ Reduce the risk of Health Care Associated Infections
Preventing multi-drug-resistant organism infections
Preventing central line associated blood stream infections
o Identify Patient Safety Risks
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Susceptible patient groups who often require
assistance in achieving a safe environment include
infants, children, ‘sick’ young adults and geriatrics. All
these patient groups could possibly require surgery,
either planned or unplanned as emergencies. The care
environment in which HCP provide treatment to
patients can determine the quality and safety of patient
care (Gaba, 2004). HCP must utilize and apply
evidence-based knowledge, skills, and experience to
care for the various and changing needs of the patient.
The WHO highlighted the need for new strategies to
improve HH practices based on low compliance and
defined the ‘5 moments’ of HH to advance patient
safety (Erasmus et al.,2010; WHO, 2009).

The operating room and post anesthesia care unit

The OR and PACU is a latent patient risk
environment for the acquisition of a HCAI, as OR and
PACU HCP frequently touch patients. Failure to
implement HH strategies may result in contamination
of equipment, implants and the patient themselves
maybe reservoir for pathogens that could cross-infect
another patient (Pittet ez al., 2003). There is no doubt,
that patient contact in the OR and PACU by HCP can
contribute to HCAI, however, the data in the literature
is limited related to adherence of HH guidelines in these
sequestered specialty areas (Krediet et al., 2011).
Implementing HH strategies such as the ‘5 moments’ of
HH in the OR and PACU has been identified in the
literature as challenging due to a dearth of defining
criteria, work related dynamics, patient turnover and a
need for the comprehension of the application rationale
(Bellaard - Smith ez al., 2012). HCP fail to perform HH
in the PACU mostly during the time of admission (only
19.6%) and 12.5% among already admitted patients
who failed to continued care, with compliance ranging
from 13 -20% (Pittet ez al.,2003).

An additional concern is that HH compliance rates
for medical staff are consistently lower than those for
nurses. However, Collins & Hampton (2005) and
Nazarko (2009) claimed that physicians have excellent
HH skills compared to nurses. Yet, Figure 1 from this
observational study supports the view consistent with
the current HH data in the literature that physician
compliance remains low.

® OR nurse
= Surgeon
= Anesthetist

= PACU nurse

Figure 1: Operating room - WHO ‘5 moments’ Hand
Hygiene compliance (2009)

The Surgeon

The concept of effective HH is familiar to all HCP,
particularly surgeons, who are meticulous about
‘scrubbing’ before performing an operation. However,
effective HH should extend beyond an individual OR
and into other OR areas such as PACU, offices, staff
lounges, the patients’ clinical environment and
extended hospital areas, such cafeterias. Krediet et al.
(2011) concurred that HH was rarely performed by
members of the surgical team at the time entry or exit
from the OR. Surgeons were observed repeatedly,
touching the patients, equipment and implements
without performing subsequent HH. The study also
confirmed that surgeons who were HH non-compliant
also exited the OR with hands that were visibly soiled
on completion of a procedure or operation, (Figure 2).

The study investigates the reason of non-
compliance of many highly educated and trained HCP.
Most of the surgeons performed HH rarely, and
maintained low HH compliance rates which placed
their patients at risk. A compliance of > 70% by
physicians it appears, can be attained by on-going nurse
initiated education, observation and feedback,
(Mortell, 2012). However, without the constant support
and encouragement from nursing team members,
surgeons revert effortlessly to a non-compliance HH
compliance score of < 60% (Mortell, 2012). It is a
frightening indictment that doctors do not comply with
evidence based HH recommendations and must be
repeatedly reminded and encouraged to perform
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something as simple as HH. Moreover all surgeons and
all physicians must remember the Hippocratic Oath
that states ‘first dono harm’.

The Anesthetist

Anesthesia is a high risk environment which is
prone to potential patient infections due to the numerous
invasive procedures required and performed daily in the
OR. However, the data on HH in anesthesia is also
limited, with minimal research on HH opportunities,
activities or compliance according to the WHO
recommendations (Biddle & Shah, 2012; Loftus ef al.,
2011; Krediet, 2011; Koff et al., 2009). The insular
character of anesthesia care is such that a HCP functions
without much observation from other members of the
operating team as they are obscured by the draped
patient. This is in contrast to the surgeon and nurses who
are in constant view of each other, scrutinized under a
penetrating culture of asepsis. Nevertheless, the
available literature purports that anesthetists have been
found to contribute to pre and intra operative bacterial
transmission due to demanding workloads and multiple
time limited patient encounters. As a result working with
contaminated hands is predictable (Petty, 2013; Petty,
2009). Loftus et al., (2011) identified that prior to patient
contact; hands of anesthetists were discovered to be
tainted by Methicillin Resistant Staphylococcus Aurous
(MRSA), Vancomycin resistant enterococcusand
Methicillin- Sensitive Staphy lococcus Aurous. It was
observed that only 17% were performing HH all the
time. However, Krediet et al., (2011) observed close to
100% noncompliance of HH activity by anesthetists
prior to patient contact and documented 2% compliance
with HH on entering the OR and 8% when exiting.
Anesthetists were also observed to wear non sterile
gloves for aseptic procedures or for excessive lengths of
time when not required. However, when required to
wear gloves, less than 25% did so (Krediet ez al., 2011).
In addition, Pittet ez al., (2003) recognized that HH
adherence in the PACU with physicians was only 9% ,
confirming a lower compliance rate in anesthetists
compared with physicians from other disciplines (Pittet
et al., 2004). Thus, illustrating that adherence to HH
guidelines globally by anesthetists is unacceptably low,
which was also confirmed by the observations in this
study (Figure 1 and 2).
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Figure 2: Operating room - WHO ‘5 moments’
Hand Hygiene compliance (2009)

The Nurse

Nursing is a “caring profession” and emphasizes a
duty of care, cause no harm? Ifa nurse’s hands transmit
pathogens to a patient, harm can and is being done.
Nurses’ hands come into contact with patients and are
frequently contaminated during routine patient care,
such as patient identification, physical assessment,
recording vital signs or while touching contaminated
surfaces or materials such as trolleys (Kampf, Loffler &
Gastmeier, 2009); Ogunsola & Adesiji, 2008). Since
nurses perform their duties 24 hours/ day; 7 days/ week
in a health-care setting such as the OR and PACU; it is
essential that nurses adhere to HH recommendations
and policies. Furthermore, nurses are obligated by
global registration councils such as the UK, Nursing
and Midwifery Council (NMC), to ensure patient
safety, as patient advocates. Nurses’ attitudes to HH
however have been associated with non-compliance
and a lack of ownership; ‘not my problem’ (Maxfield &
Dull, 2011; Morrow et al., 2011; Cambell, 2010) and
Pittet ez al., (2003) documented that PACU nurses’ HH
adherence was only 20%. In addition, nurses assumed
that gloves were alternative to HH, often providing care
to multiple patients and failing to remove gloves for
proper implementation of HH (Ott & French, 2009).
The WHO (2009) recommends the usage of gloves,
first to protect the HCP from body fluids and to reduce
the risk of germ dissemination not as an alternative to
HH. Nonetheless, there is currently an extensive
misuse of glove usage which extends beyond the
recommended indications (Eveillard, Joly-Guillou &
Brunel, 2012; Fuller, Savage & Besser, 2011; WHO,
2009). However, these outcomes were not endorsed by

| THE MALAYSIAN JOURNAL OF NURSING



OPERATING ROOM HAND HYGIENE PRACTICES m

the HH compliance provided by the OR and PACU
nurses’ working in this study, as compliance was
consistently >90% (Figure 2).

The Patient

Itis important to acknowledge that patients must be
considered as part of the integral practice associated
with HH compliance. Collins and Hampton (2005)
reported that patient involvement actually increases
HCP HH compliance by 50%. However, Duncan &
Dealey (2007) added that some patients may be
reluctant to ask HCP about HH, as it indicates a betrayal
of trust and may label them as ‘troublemakers’. Penzias
(2010) added that when patients observe HCP
performing ‘proper’ HH, they are reassured which is an
essential element to comfort patients prior to any
operation. This is an imperative consideration in the
perioperative period as the public are well informed
that MRSA is a common cause of a surgical site
infection (Kaye et al., 2009) and that 20% of HCP are
persistent carriers and 30% are intermittent carriers
(Van Belkum et al., 2009). Biofilms are ubiquitous
throughout hospitals; within our bodies and because of
constant shedding of organisms from biofilms, OR and
PACU HCP are constantly inoculating anything they
come in contact with; this includes patients (Edmiston
et al., 2005; Sheretz, Bassetti & Bassetti-Wyss, 2001).
Therefore, HH is vital link to disrupt the cascade of
infection and HCAL

DISCUSSION

Despite remarkable scientific, medical and health
care advancement over the last century HCALI still exists,
resulting in substantial mortality and morbidity (Mortell,
2012). Hands are the principal route by which HCAI in
the OR and PACU occur and an effective hand wash (not
a surgical scrub) takes between 30-60 seconds and an
effective hand rub between 20-30 seconds (WHO, 2009).
The CDC (2002) even recommends a vigorous hand rub
or hand wash for 15 seconds as effective. Yet research
confirms that compliance to HH recommendations rarely
exceeds 20-50%. It is essential that all HCP in the OR
and PACU are aware they are responsible for their own
practice and can be held accountable for acts of omission
which endanger the safety of their patients (NMC, 2002).
Omission includes failure to comply with HH
organizational guidelines.

Countless factors underlie meager HH compliance
among HCP, these include lack of awareness,
skepticism due to lack of supporting scientific data
(Mani, Shubangi & Saini, 2010; Akyol, 2007). Lack of
proper infection control training programmers
(Karabay et al., 2005). Although 90% of NHS trusts
provide infection control data during induction
training, many trusts fail to provide annual updates
(Nazarko, 2009).

Misconceptions regarding HH also contribute to
low compliance, examples include, gloves as an
alternative to HH (Morrow, 2011) along with notion
that skin irritation occurs due to frequent HH practices
(Mani, Shubangi, & Saini, 2010; Karabay et al., 2005).
In addition these we must also take into account
increased workloads, under-staffing, limited time, lack
of role models, lack of organizational commitment to
effective HH practices, disagreement with policies and
protocols, lack of HCP motivation (Kampf, Loffler &
Gastmeier, 2010; Mani et al, 2010). Lack of HH
facilities such as running water, sinks, antiseptic or
non-antiseptic soaps, alcohol rubs and proper hand
towels also play a role in low compliance with HH
practice (Mani et al., 2010; Kampf, Loffler &
Gastmeier, 2009).

The list is boundless, with strategies to improve HH
compliance including, staff training and follow up,
leadership to ensure that HH products are available and
easily accessible (Kampf & Loffler 2010). Campbell
(2010) even recommends that non-compliant staff
should be disciplined to avoid violation of hospital
policy.

This HH dilemma is a patient safety and advocacy
concern which is categorized as a failure to implement
known knowledge and expected practices related to
HH, essentially validating a "theory-practice-ethics
gap" (Mortell, 2012). The evidence, derived from the
literature suggested that indifference to evidence based
practice recommendations. HCP at most levels have
been provided with the HH education, are aware of
organizational HH recommendations, yet choose to be
blatantly noncompliant. One possible explanation for
HH noncompliance maybe, there is an "ethical gap"
between failures to “dono harm” (Mortell ez al.,2013).
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CONCLUSION

History has demonstrated that HH compliance will
undoubtedly continue to be problematic and that HH
compliance will remain low, regardless of the evidence
based practice recommendations or endorsements for
more education and research. Scientific and educational
arguments are not sufficient and in light of this. Thus the
authors’ recommendations purport that that leadership in
health care organizations (HCO); first, emphasize the
moral and ethical obligations of HH to the HCP,
especially to physicians, surgeons and anesthetists on
commencement of employment, during employment
and enduring as a contractual obligation. Second, that
HCO leadership must provide on-going feedback to all
HCP which informs and validates their compliance or
noncompliance. Third, strategies must be employed,
emphasizing a message of safety and a duty of care when
caring for the patients. In addition, infection control
departmental HH surveillance must include segregated
specialty care areas such as the OR and PACU in order to
accomplish 100% HH compliance.
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