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Abstract

In an identified quality improvement effort, nurses were observed regarding their workflow while in contact precaution rooms. Multiple
opportunities for hand hygiene were missed while nurses were in gloves, predominantly while moving between “dirty” and “clean” tasks. An
education initiative afterward did not show improvement in hand hygiene rates.
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Full compliance with personal protective equipment (PPE) is
challenging, with multiple barriers noted: adherence to indicated
and appropriate PPE, lack of knowledge of appropriate PPE, added
time to nursing workflow, and appropriate donning and doffing
techniques of PPE.1–4 Additionally, nurses tend to batch care to
achieve more while in the room when wearing contact isolation
PPE.3,5 Implementation of an electronic hand hygiene technology
system alerted medical/respiratory intensive care unit (MRICU)
nurses to inadequacies of performing the World Health
Organization (WHO) Five Moments of Hand Hygiene when in
contact isolation PPE with gowns and gloves.

Methods

Infection preventionists implemented the ‘Plan–Do–Study–Act’
(PDSA) framework to address the MRICU team concerns. As
suggested in systems engineering, an accurate understanding of the
independent and interdependent relationships is critical for
effective process improvement.6 A trained hand hygiene observer
spent time at the bedside observing minute-to-minute nursing
workflows in contact isolation rooms to inform the infection
prevention and MRICU regarding the nature of missed
opportunities for hand hygiene to inform next PDSA steps.
Hand hygiene adherence rates in the unit were compared using
a 2-sample t test in Microsoft Excel (Redmond, WA).

Results

In total, 6 nurses were directly observed on separate occasions
while providing bedside care to understand nursing workflow and

barriers to hand hygiene while in contact isolation PPE. The
trained observer noted all activities undertaken by nursing staff in
each individual patient room. All 6 nurses performed hand hygiene
prior to entering the room and when exiting the room. Once
donning PPE, they had variable but low compliance with any
additional hand hygiene opportunities (Table 1). The average
missed opportunities per encounter was 5.2 (range, 2–11). These
primarily were moments that would require hand washing or
sanitizer if the nurse were not gloved. Changing of gloves occurred
in 3 instances, but none of these were accompanied by hand
hygiene. Nurses frequently moved between “clean” and “dirty”
tasks without changing gloves or performing hand hygiene. Most
missed opportunities were hand hygiene prior to an aseptic task
such as accessing the clean supply drawer or manipulating vascular
access devices. An average of 9.8 tasks were achieved in each
room (range, 3–18). On average, each visit was 16 minutes long
(range, 4–30).

The next step of the PDSA cycle involved education of the
MRICU team, promoting hand hygiene on gloved hands to
address the perception that hand hygiene was not feasible while
wearing PPE in contact isolation rooms. This education was
delivered by the IP team directly to MRICU leadership and
then disseminated in shift huddles. MRICU hand hygiene
adherence was calculated before and after the educational
intervention. From October 2019 to January 2020 (4 months),
there were 122,973 complaint opportunities and 131,447 total
opportunities, with overall adherence of 93.6%. From February
2020 through December 2020 (11 months), there were 77,358
compliant opportunities and 84,390 total opportunities, with
overall adherence of 91.6%. The hand hygiene decrease after
the intervention was statistically significant (P = .009) and
coincided with a marked decrease in overall observations and
usership of the hand hygiene monitoring system after
March 2020.
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In conclusion, significant opportunity exists for improved hand
hygiene while in PPE for contact precautions. Transmission of
organisms is reduced by working from “clean” to dirty,” with
frequent hand hygiene with or without glove changes while
providing patient care and touching equipment.1 When nurses
perform care in contact isolation rooms, they may move between
“clean” and “dirty” tasks without performing glove changes as
recommended, as demonstrated here and elsewhere.5 There is
concern for cognitive overload between the tasks required in
nursing care and tasks necessitated by infection prevention
practices.5 Nurses may be more aware of the WHO Five
Moments when not wearing gloves in contact precaution rooms,
but they may lose the trigger once the gloves are on in the contact
isolation rooms. Glove use is also significantly associated with
desire for personal safety and could have been learned in lieu of
hand hygiene during their professional training.7,8 Our findings
support that providers wearing gowns and gloves need explicit
guidance for hand hygiene performance on gloved hands for hand
hygiene to occur at all during a patient care encounter.

Our low rates of hand hygiene while in the patient room
providing care to complex patients has been reported in previous
studies. In a trauma ICU with video review of hand hygiene
opportunities, only 3% were compliant with prior to patient
contact, 0% were compliant before a clean procedure, 15% were
compliant after patient contact, and 2% were compliant after
contact with the environment. Glove use was more common,
occurring 69% of the time before patient contact, and 47% after
patient contact. HCP donned new gloves 75% of the time before
bedside procedures. If glove use was incorporated into “appro-
priate” hand hygiene, compliance increased to 57%.9 In the 2009
guidance from the WHO, guidelines clearly stated “in no way does
glove use modify hand hygiene indications or replace hand
hygiene.”10 For this reason, we focused on incorporation of any
hand hygiene (regardless of whether glove changes occurred or
not) into the bundled care episodes taking place in our ICU
isolation rooms.

Unfortunately, we did not see improvement in overall hand
hygiene adherence during the follow up period to our PDSA cycle.
These data were confounded by the onset of the COVID-19
pandemic, which reached our facility in March 2020. We saw a
sharp decline in hand hygiene observations from our monitoring

system because providers were afraid to wear the badge inside
isolation rooms for fear of COVID-19 contamination of the
badges. Other limitations of this study include the Hawthorne
effect of the nurses knowing they were observed and potentially
changing their workflow during our observations. A convenience
sample was used, and the results may not be broadly applicable due
to the small sample size and workflows at one institution.

Our study highlights a gap between recommended hand
hygiene practices and the realities observed in the care of
complex, critically ill patients in contact isolation rooms. As these
patients represent our most susceptible to healthcare-associated
infections, it is imperative that we seek and offer novel ways to
achieve more frequent hand hygiene within these critical care
episodes.
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Table 1. Missed Opportunities by WHO Hand Hygiene Indication

Moment
Missed Opportunities,

N/Total Opportunities (%)

1. Before touching a patient 4/10 (40)a

2. Before clean/aseptic procedures 12/12 (100)a

3. After body fluid exposure risk 5/5 (100)

4. After touching a patient 7/13 (54)a

5. After touching patient surroundings 4/4 (100)

aGlove change occurred once for each moment type; however, none of the glove changes
were accompanied by hand hygiene so were considered to be missed opportunities.
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