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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
die not." 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 as a
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 et 
al., 201 O; 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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something as simple as HH. Moreover all surgeons and 
all physicians must remember the Hippocratic Oath 
that states 'first do no 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 et 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 
(MRS A), 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 et al., 2011 ). 
In addition, Pittet et 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) 

TheNurse 

Nursing is a "caring profession" and emphasizes a 
duty of care, cause no harm? If a 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 et 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 
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