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ABSTRACT

Background: Health-care worker (HCW) hand hygiene (HH) is the cornerstone of efforts to reduce hospital infections but remains low.
Real-time mitigation of failures can increase process reliability to > 95% but has been challenging to implement for HH. Objective:
To sustainably improve HCW HH to > 95%. Methods: A hospital-wide quality improvement initiative to improve HH was initiated
in February 2012. HCW HH behavior was measured by covert direct observation utilizing multiple-trained HCW volunteers. HH
compliance was defined as correct HH performed before and after contact with the patient or the patient’s care area. Interventions
focusing on leadership support, HCW knowledge, supply availability, and culture change were implemented using quality improve-
ment science methodology. In February 2014, the hospital began the Speaking Up for Safety Program, which trained all HCWs to
identify and mitigate HH failures at the moment of occurrence and addressed known barriers to speaking up. Results: Between
January 1, 2012, and January 31, 2016, there were 30,514 HH observations, averaging 627 observations per month (9% attending
physicians, 12% resident physicians, 46% nurses, 33% other HCW types). HCW HH gradually increased from 75% to > 90% by
December 2014. After the Speaking Up for Safety Program, HCW HH has been > 95% for 20 months. Physician HH compliance
has been above 90% for over a year. Conclusion: Creating a specific process for staff to speak up and prevent HH failures, as part
of a multimodal improvement effort, can sustainably increase HCW HH above 95%. (Pediatr Qual Saf 2017,2:e035; doi: 10.1097/
£q9.0000000000000035; Published online July 25, 2017.)

Hand hygiene is the most important action by \\“\\“ * SAFETY P

hygiene supply availability, workplace remind-

health-care workers (HCWSs) to prevent hos-  «© €4() ers, and feedback of compliance data.*®
pital-associated infections (HAIs)."? Despite $ PEDIATRIC %, Studies have shown that these strategies
this, a systematic review showed that aver- ¥ 2 can improve the hand hygiene behavior of
age HCW hand hygiene compliance was . = HCWs, but sustained compliance above
around 40%.> Most efforts to improve = < 90% remains a challenge.7 A recent
HCW hand hygiene focus on some com- ‘\}_; g: systematic review identified goal setting,
bination of education and training, hand  ° \737 incentives, and accountability as inter-
¥

ventions that may further improve hand
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hygiene compliance.* Real-time identification
of hand hygiene failures and direct individual
accountability have been shown to improve compli-
ance between 90-95%.1%2? This type of intervention not
only identifies individual errors but if feedback is provided
at the moment of the error, it also prevents them from
reaching the patient. In these studies, real-time feedback
was provided by a limited subset of individuals who usu-
ally also performed hand hygiene observations.'!

This process of raising a concern about an observed
action by another HCW that may result in a patient safety
issue is termed “speaking up.” Although speaking up plays
a vital role in providing safe care, HCWs frequently report
challenges speaking up to others regarding witnessed
errors, which impacts implementation and sustainability
of these types of interventions.”>** Safety culture may play
an important role in facilitating or impeding speaking up.
Error prevention training (EPT) has been used by a num-
ber of health-care organizations to train their employees
in a common language and skill set to provide safe care.
Organizations that have implemented EPT as part of
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multifaceted safety programs have significantly reduced
medical errors and serious safety events and improved
patient safety culture.?>*” Efforts to improve safety culture
may catalyze hand hygiene improvement interventions such
as speaking up to observed hand hygiene failures. Our goal
was to develop a hospital-wide program to sustainably
improve HCW hand hygiene to at least 95% using quality
improvement methodology and error prevention strategies.

METHODS

Setting

This hand hygiene improvement program was developed
at Arkansas Children’s Hospital (ACH), which is a 370-
bed tertiary freestanding children’s hospital. There are 14
inpatient units, including 4 critical care units and a hema-
tology—oncology unit. This project was reviewed by the
University of Arkansas for Medical Sciences Institutional
Review Board and determined to be quality improvement.

Intervention Development

In February 2012, members of the infection prevention
program formed the hand hygiene improvement team.
The Medical Director of Infection Prevention (W.M.L.)
and an infection preventionist (M.H.) led the team.
Members of hospital leadership, public relations, envi-
ronmental services, the hospital’s software development
group, frontline nursing, and the pediatric residency
program were engaged at various points in the project to
assist in development and testing of various interventions.
A key driver diagram was developed to show the rela-
tionship between the project goal, key factors associated
with improvement, and interventions (Figure 1). The key
drivers included leadership support, HCW knowledge,
supply availability, and culture change. These key driv-
ers were identified based on guideline recommendations
and evaluation of our own process."*® The final project

Key Drivers/ Processes
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goal was to improve hand hygiene compliance to > 95%
by July 2014. Appropriate hand hygiene practices of
HCWs were defined based on published guidelines.'?
We defined correct hand hygiene as covering the surfaces
of the hands with an alcohol-based hand rub or washing
hands with soap and water and turning off the faucet
without using the fingertips or palms of the hand. For
patients on transmission-based isolation precautions,
hand hygiene needed to be performed before donning
and after doffing personal protective equipment.

Improvement Activities

The Model for Improvement was the primary improve-
ment framework used. Plan, do, study, act cycles
were used to test and refine various interventions.?’
Interventions were usually tested on 1 or 2 units.
Successful interventions were spread throughout the
hospital.

Leadership Commitment.Leadership at both the
senior and unit-based levels was engaged in the improve-
ment project.

e Unit leadership makes hand hygiene a priority:
unit leadership was expected to support various
interventions, review monthly unit-based hand
hygiene data with their staff, and reinforce the
hospital’s hand hygiene expectations.

e Hand hygiene designated as primary safety
initiative for the hospital: senior hospital lead-
ership showed their commitment to excellent
hand hygiene by designating hand hygiene as
the primary safety initiative for the hospital.
The goal for 20132014 was 90%, and the goal
for 2014-2015 was 95%. This was reinforced
by regular messaging from senior hospital and
medical leadership.

Interventions
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r improving hand hygiene

1. Hand hygiene is primary safety
initiative for hospital
2. Unit leadership makes hand hygiene
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To improve hospital-wide hand correctly
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Education and Training
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\ 5.

&
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4. Correct hand hygiene is the

Behavior Change

1.  Sharing compliance data with staff
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area.

HCW is healthcare worker.

2. Hand hygiene identify and mitigate
champions

3. Hand hygiene data linked with
bonus structure for staff

4. Error prevention training of staff

5. Speaking Up for Safety Program

Fig. 1. Key driver diagram depicting the relationship between interventions to improve HCW hand hygiene and the improvement goal.
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Education and Training. HCWs needed to have a clear
understanding of how, when, and why to perform hand
hygiene correctly.

e ACH Moments for Hand Hygiene signs posted:
hand hygiene expectations were encapsulated
in a reminder sign that was placed by elevators,
unit entrances, and other locations throughout
the hospital at the onset of the project. In May
2012, we placed additional signs on all doors to
patient rooms.

e Online education module: we created a brief
electronic education module, which reviewed
the indications for how, when, and why to
perform hand hygiene correctly. Staff, including
physicians, accessed the module through the
hospital’s online training system, which also
allowed unit leaders to track staff completion.
Approximately 77% of staff completed the on-
line education module by June 30, 2012.

e Hand hygiene expectations incorporated into
new employee orientation: we incorporated
hand hygiene education and the hospital’s
expectations to perform hand hygiene into new
employee and new resident physician orienta-
tions.

Hand Hygiene Supplies Readily Available. Hand
hygiene supplies must be readily available at the point of
care.

* Hand hygiene supplies placed in the path of
care: with staff input, we standardized the place-
ment of hand hygiene supplies throughout the
hospital.

e Reliable stocking process developed: the im-
provement team worked with Environmental
Services to ensure there was a reliable restocking
process for hand hygiene supplies.

Making Hand Hygiene the Social Norm. The key to
sustained improvement in hand hygiene is to alter the
habits of HCWs. Staff had to not only be aware of their
own behavior but also feel that consistent correct hand
hygiene was the expected social norm.

e Sharing of compliance data with staff: in March
2012, monthly reports summarizing inpatient
HCW hand hygiene compliance were electron-
ically distributed to hospital leaders, including
physician leaders, and visibly posted on each unit.

e Hand hygiene data linked with bonus structure
for staff: hospital employee bonuses were linked
to achieving the annual hand hygiene goal,

90% for fiscal year 2014, 95% for fiscal year
2015. Bonuses were given to all ACH employees
only if the overall hand hygiene goal was met.
Physicians were not employed by the hospital;
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therefore, they were not connected to the bonus
plan.

e Hand hygiene champions: beginning in October
2012, we identified hand hygiene champions on
2 test units and trained them to identify hand
hygiene failures at the time of occurrence and
prevent the failure from occurring by speaking
with staff in a nonconfrontational way. The in-
tervention was later spread to 2 additional units.
We were unable to sustain or further spread this
intervention because the hand hygiene champi-
ons found it challenging to be the only people
speaking up to others.

e  Formal EPT of all staff: beginning in February
2014, the hospital began formal EPT of all
hospital employees and medical staff.’® This was
completed in March 2015, with over 5,000 em-
ployees and physicians completing the training.

e Speaking Up for Safety Program: The Speak-
ing Up for Safety Program utilized the error
prevention tool, ask, request, concern, chain of
command, as a standardized framework for all
staff to speak up and mitigate witnessed hand
hygiene errors.>® We developed scripting to pro-
vide examples of what to say to colleagues.

Ask: Did you perform hand hygiene?
Request: Can I offer you some hand gel?
Concern: I have a concern that you are
not performing hand hygiene

If any resistance was faced by staff when speaking
up, the local nursing director or the Medical Director
of Infection Prevention spoke with the resistant HCW.
Speaking up events were documented on small cards,
which served as a tracking system. During early imple-
mentation, the tracking cards were also used as raffle
tickets for weekly drawings for prizes. The more a per-
son spoke up, the more opportunities they had to win.
Data showing the relationship between speaking up and
hand hygiene were shared with staff. Between February
and June 2014, the Speaking Up for Safety Program was
spread to all inpatient units.

Data Collection

For the purpose of observation, hand hygiene compliance
was defined as correct hand hygiene preformed before
and after contact with the patient or the patient’s care
area (patient’s bed, over-the-bed table, and any medical
equipment connected to or associated with that patient’s
care). Hand hygiene observations were made by over 100
HCW volunteers and recorded covertly during routine
care. Observations were made daily on all units and all
HCW types and recorded electronically. Data were trans-
ferred real-time to an electronic data visualization pro-
gram viewable by all staff. We have previously reported
the details of this observation program.3!
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Analysis

Run charts were created using Microsoft Excel to display
monthly hand hygiene compliance over time.*> We anno-
tated the run charts to show the relationship between
interventions and the monthly hand hygiene compliance.
Nonrandom changes in the data were detected using stan-
dard run chart rules: shift (6 or more points all above or
all below the centerline) and trend (5 or more points all
going up or all going down).*?

RESULTS

Between January 1, 2012, and January 31, 2016, there
were 30,514 hand hygiene observations, averaging 627
observations per month (9% attending physicians, 12%
resident physicians, 46 % nurses, 33% other HCW types).
Other HCW types included patient care technicians,
respiratory therapists environmental services, medical
students, and various other ancillary staff. HCW obser-
vations for patients on transmission-based isolation pre-
cautions accounted for 28 % of observations. Half (54%)
of the observations were during day shifts, and 46 % were
done during night shifts. One quarter (24%) of the obser-
vations were on weekends.

Figure 2 shows the annotated run chart displaying the
relationship of interventions to improve hand hygiene
and the change in HCW hand hygiene compliance over
time. Baseline hand hygiene compliance was 75%. After
the initial interventions (education, reminder signs, data

100%
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feedback), hand hygiene compliance increased to an aver-
age of 82%. In association with an ongoing institutional
focus on hand hygiene and efforts to identify and miti-
gate hand hygiene errors, HCW hand hygiene continued
to gradually increase to 90% in December 2012 and aver-
aged 91% for the next 18 months. After implementation
of the Speaking Up for Safety Program and the start of
EPT, overall hand hygiene compliance increased to 95%
and has been sustained for 20 months.

Figures 3-6 show the change in hand hygiene com-
pliance over time for different HCW types in relation to
the various improvement efforts. Baseline hand hygiene
compliance was highest for nurses (86%) and lowest for
resident physicians (62%). Since June 2014, the average
hand hygiene compliance of all HCW types, except resi-
dent physicians, (nurses, attending physicians, and other
HCW types) has been at least 95%. Resident physician
hand hygiene compliance increased to an average of 93%
by November 2014.

DISCUSSION

Through implementation of a multimodal initiative, we
were able to improve HCW hand hygiene compliance to
90% or greater for 38 months and 95% or greater for 20
months. In addition, the average hand hygiene compli-
ance of all physicians has remained above 90% for over
a year. Our ability to sustainably improve physician hand
hygiene is a noteworthy success.
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Fig. 2. Annotated run chart showing hospital-wide hand hygiene compliance percentage by month from January 2012 through

January 2016.
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Fig. 3. Annotated run chart showing hospital-wide hand hygiene compliance percentage by month for nurses from January 2012

through January 2016.

Use of a multimodal approach is recommended
to improve HCW hand hygiene. The World Health
Organization recommends a combination of education
and training, supply availability, feedback of compliance
data, workplace reminders, and an institutional focus
on improving hand hygiene.”® Two recent systematic
reviews support the effectiveness of this combination
of interventions to improve hand hygiene.** Although
this bundle consistently improves HCW hand hygiene,
compliance rarely exceeds 85%.%°"7 In addition, physi-
cian compliance usually lags, averaging 10-15% below
overall compliance.>*!121617 Qur initial interventions
(education, reminder signs, institutional focus, and data
feedback) were similar to the WHO bundle, and consis-
tent with other studies, our average hand hygiene com-
pliance between May and September 2012 improved to
only 82%. In general, interventions such as education,
increased awareness, reminders, and feedback help cre-
ate a standardized process and increase awareness of that
new process but typically only improve process reliability
to 80-90%.%%*

Multiple studies that measure hand hygiene compliance
by self-reporting have shown that HCWs believe their
hand hygiene behavior is better than it actually is.2%3%3¢
Providing individual real-time feedback has been shown
to increase hand hygiene compliance above 90%.'%-2
Despite awareness that speaking up can prevent unsafe
care, research shows HCWs frequently remain silent
when faced with an opportunity to speak up and pre-
vent an error.>>>° In a case vignette study of HCWs on an

oncology unit, only 68% expressed a high likelihood of
speaking up about a hand hygiene error, but actual speak-
ing up behavior would likely be less.?® Factors influencing
a HCW’s decision to speak up include the perceived safety
risk, clarity of when to speak up, fear of reprisal, per-
ceived efficacy of speaking up, leadership support, pres-
ence of an audience, and prior experiences.?>* The hand
hygiene champion intervention was our first attempt to
have HCWs speak up to prevent witnessed hand hygiene
errors. This intervention utilized only a few trained
HCWs (not necessarily observers). The hand hygiene
champions found it challenging to be the only people
speaking up. The inability to sustain this intervention was
likely impacted by failure to address factors known to
influence speaking up.?*2° Although hand hygiene com-
pliance increased to 90% after starting the hand hygiene
champion intervention, the sustained increase was also
a result of continued leadership focus on hand hygiene,
regular data feedback to employees, clear hospital-wide
goals, and employee incentives. Our program later imple-
mented the Speaking Up for Safety Program, which cre-
ated a standardized process using error prevention princi-
ples designed to address common barriers to speaking up
such as fear of reprisal and perceived efficacy. Addressing
these barriers likely contributed to the success of this pro-
gram. Initially, HCWSs had to speak up more frequently to
not only address more frequent failures but also set the
behavioral expectation. Over time, less frequent speaking
up was necessary to sustain compliance above 95%. This
is likely due to hand hygiene becoming the social norm.
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Fig. 4. Annotated run chart showing hospital-wide hand hygiene compliance percentage by month for attending physicians from
January 2012 through January 2016.

—@— Hand hygiene

= === Median
= = Goal
100%
90% |=— = — e— e— — ——— —_—————_— —
3 80%
c
8
£ *02/12: Leadership support, reminder signs, positive
S 70% feedback
o *03/12: Online education, data reports
.§ *05/12: Reminder signs
;_0 60% *10/12: Identify and mitigate 2 units
I ° * 03/13: Identify and mitigate 2 intensive care units
'g * 02/14: Speaking Up for Safety started, Error prevention
g training started
g 50% * 06/14: Speaking Up for Safety spread hospital-wide
©
S
c
]
e
2 40% l
30%
v Nz v v 7z v > > > > > > \J > g » ™ \J e ] \J \J ] e (J
34 3% % 34 ' y Y N 2 Y 2 y \ 3\ 4 \ 4 \4 3\ H N 3 H N 3\
R N S U R T S S S U S S S I N S i

Month

Fig. 5. Annotated run chart showing hospital-wide hand hygiene compliance percentage by month for resident physicians from
January 2012 through January 2016.

Social norms are informal understandings that dic-  social norms.?! There is a social dilemma associated with
tate the behavior of society or groups.’” Hand hygiene, HCW hand hygiene. Because it is easier to omit hand
like many behaviors, is guided by ingrained habits and  hygiene, this drives individual HCW behavior toward
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Fig. 6. Annotated run chart showing hospital-wide hand hygiene compliance percentage by month for other HCW groups from
January 2012 through January 2016. Other HCW groups include patient care technicians, respiratory therapists environmental ser-

vices, medical students, and various other ancillary staff.

noncompliance. Conversely, the benefits associated with
hand hygiene (reduced HAIs) are only achieved if all
HCWs consistently perform hand hygiene. To create a
social norm in which HCWs consistently perform hand
hygiene requires not only changing personal attitudes
but also social expectations.’” Although education and
supply availability can change HCW attitudes about
hand hygiene and increase their perceived self-efficacy,
these interventions do not adequately alter the social
expectation to perform hand hygiene. By demonstrat-
ing that enough HCWs are performing hand hygiene
correctly and that enough HCWs believe hand hygiene
should be performed and would negatively sanction
the omission of hand hygiene, consistent HCW hand
hygiene can become the new social norm.’” In our ini-
tiative, by providing regular feedback of hand hygiene
behavior, HCWs were made aware that the majority of
HCWs were performing hand hygiene. The Speaking Up
for Safety Program created the normative expectation
to perform hand hygiene. Hand hygiene improvement
efforts frequently include education, supply availability,
and data feedback. The addition of a process to speak
up to prevent hand hygiene errors may be important to
alter social expectations and make HCW hand hygiene
the social norm.

There were a few limitations associated with this proj-
ect. This project was performed at a single children’s
hospital, and interventions may not be readily applied
to other health-care settings. Despite efforts to ensure

accurate and consistent hand hygiene data collection,
observers may have recorded some observations incor-
rectly or may have been subject to observer bias. In
addition, Hawthorne effect may have resulted in HCWs
adjusting their behavior due to awareness that their
hand hygiene was being observed.*® Based on surveys
of our staff, most HCWs were unaware when they were
being observed; therefore, Hawthorne effect was likely
limited.*' It is possible that the improvements in hand
hygiene were not directly related to our interventions.
This is unlikely as hand hygiene improvements were
temporally associated with the various interventions
implemented, and the degree of improvement associated
with each intervention was consistent with published
literature.** Although resident physician hand hygiene
improved, it was less than other HCW groups and failed
to meet the hospital’s goals. The reason for this is unclear.
It is possible that some resident hand hygiene opportuni-
ties occurred separate from team rounds and, therefore,
lacked the positive influence of peer behavior and attend-
ing physician role modeling. It is also possible that nurses
still may have been less likely to speak up to resident phy-
sicians, despite the Speaking Up for Safety Program. We
were not able to show a relationship between increased
hand hygiene and a reduction in HAIs. During this proj-
ect, the hospital implemented a new diagnostic test for
respiratory viruses. This resulted in increased detection
with a subsequent increase in respiratory viral HAIs and
an increase in overall HATs.
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CONCLUSIONS

Sustained improvement in HCW hand hygiene requires
both infrastructure, such as education, reminders and sup-
ply availability, and interventions to drive social expec-
tation toward the desired social norm. Our Speaking
Up for Safety Program facilitated staff speaking up to
prevent hand hygiene failures. Over time, speaking up
helped successfully create a new social norm and helped
us sustain HCW hand hygiene above 95%. Additional
work is needed to determine whether interventions like
Speaking Up for Safety can be implemented in other
health-care settings or applied to improve other HCW
behaviors.
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