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Hand hygiene in health care: 20 years of ongoing advances

and perspectives
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Health-care-associated infections are the most prevalent adverse events of hospital care, posing a substantial threat to
patient safety and burden on society. Hand hygiene with alcohol-based hand rub is the most effective preventive
strategy to reduce health-care-associated infections. Over the past two decades, various interventions have been
introduced and studied to improve hand hygiene compliance among health-care workers. The global implementation
of the WHO multimodal hand hygiene improvement strategy and constant efforts to replace the use of soap and
water with alcohol-based hand rub have led to a faster and more efficient hand cleaning method. These strategies
have strongly contributed to the success of behaviour change and a subsequent decrease in health-care-associated
infections and cross-transmission of multidrug-resistant organisms worldwide. The WHO multimodal behaviour
change strategy requires a series of elements including system change as a prerequisite for behaviour change,
education, monitoring and performance feedback, reminders in the workplace, and an institutional safety climate.
Successful adoption of the promotion strategy requires adaptation to available resources and sociocultural contexts.
This Review focuses on the major advances and challenges in hand hygiene research and practices in the past 20 years
and sets out various ways forward for improving this lifesaving action.

Introduction

Health-care-associated infections (HAIs) are preventable
events associated with considerable morbidity and
mortality among hospitalised patients and a heavy burden
for society."” According to WHO, the prevalence of HAIs
at any given time is estimated to be in the range of
3.5-12% in high-income countries and 5-7-19-1% in
low-income and middle-income countries, although this
estimation might be only a small proportion of the true
prevalence, considering the under-reporting of HAIs
from many countries.** HAIs are mainly transmitted
through the contaminated hands of health-care workers
and therefore strategies to keep hands clean have always
been of utmost importance in health care.** A systematic
review of data from 1980 to 2013 reported that improve-
ments in hand hygiene compliance are associated with a
reduction of HAIs in general and multidrug-resistant
organisms, such as health-care-associated meticillin-
resistant Staphylococcus aureus infections in particular.’
Hand hygiene with alcohol-based hand rub is the global
standard of care since the late 1990s and the most effective
measure available to reduce HAIs.>** The importance of
hand hygiene extends into the community as well,
especially during outbreaks of infectious diseases, as
exemplified in the COVID-19 pandemic.”"

Although hand hygiene might seem simple, com-
pliance in health-care settings has always been far from
ideal worldwide." The average hand hygiene compliance
rate has been reported as 40% in high-income countries
and less than 20% in low-income countries.” In the
preview issue of The Lancet Infectious Diseases in 2001, we
explained the potential barriers to compliance and
examined the necessary factors for shaping a multimodal
approach to improve hand hygiene behaviour.” In
celebrating the journal’'s 20th anniversary, we aimed to
review the progresses made in the past two decades,
explain the remaining barriers to achieve optimal
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compliance, and propose a research agenda based on the
remaining gaps that still need to be bridged.

The modern era of hand hygiene
Ignaz Philipp Semmelweis (1818-65) is known as the
pioneer of the modern era of hand hygiene with anti-
septics in health care, whose suggested regimen of hand
scrubbing with chlorinated lime was shown to be effective
in decreasing maternal mortality at the Vienna General
Hospital (Vienna, Austria) in 1847 Semmelweis observed
that between the two existing obstetric wards, there was a
higher rate of maternal mortality due to puerperal fever
in the ward staffed by doctors and medical students than
in the other ward staffed by midwives. At that time,
autopsy was a new scientific field practiced only by
doctors, and Semmelweis was convinced that the
increased mortality was due to contamination of doctors’
and medical students’ hands with so-called cadaverous
particles, which they could subsequently pass on to the
women in labour” Although using hand antisepsis
reduced maternal mortality, Semmelweis’ intervention
was not accepted by his colleagues, mainly as a result of
skin irritation caused by chlorinated lime, his inability to
provide scientific explanations, and his erratic behaviour.”
After a century of stagnation in the field of infection
prevention and control, the US Centers for Disease
Control and Prevention (CDC) published a review
highlighting the major role of handwashing in preventing
HAISs in 1975, and by the mid-1980s, handwashing with
plain soap and water appeared in CDC guidelines as
the method of choice.®” At the time, antimicrobial
substances were only recommended before and after
invasive procedures or when caring for high-risk patients,
and the use of alcohol-based hand rub was limited to
environments in which handwashing facilities were
inaccessible.”” The University of Geneva Hospitals
(Geneva, Switzerland) attempted to implement the first
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First study of the hand hygiene multimodal
strategy from the University of Geneva
Hospitals

WHO launched the World Alliance for Patient
Safety; Joint Commission established national
patient safety goals on hand hygiene

First draft of the WHO guidelines on hand
hygiene in health care

ACSQHC funded a national hand hygiene
initiative in Australia

WHO issued the Hand Hygiene Self-
Assessment Framework; introduction of the
Hand Hygiene Excellence award

WHO launched Private Organizations for
Patient Safety

University of Geneva Hospitals launched the
first train-the-trainers course

WHO and UNICEF started the Hand Hygiene
for All Global Initiative to encourage sustained
hand hygiene practices
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The CDC recommended alcohol-based hand
rub as the preferred method for hand hygiene

WHO launched the first Global Patient Safety
Challenge programme (Clean Care is Safer Care)

WHO tested the global implementation of the
multimodal strategy

WHO finalised guidelines on hand hygiene in
health care and launched the SAVE LIVES:
Clean Your Hands global campaign on May 5

ECDC point prevalence survey collected data
on alcohol-based hand rub consumption of
31 European countries

Alcohol-based hand rub is included in the
WHO Essential Medicines List; initiation of the
global hand-sanitising relay

More than 140 ministries of health have
signed the WHO Clean Care is Safer Care
pledge; more than 50 individual national and
subnational hand hygiene promotion
campaigns have been created worldwide

WHO initiated the Technical Advisory Group
on hand hygiene in health care and other
infection prevention interventions

Figure 1: Timeline of hand hygiene landmarks in the past two decades
ACSQHC=Australian Commission on Safety and Quality in Healthcare. CDC=US Centers for Disease Control and
Prevention. ECDC=European Centre for Disease Prevention and Control.

hand hygiene promotion campaign using a multimodal
strategy by replacing soap and water with alcohol-based
hand rub between 1995 and 1998.* This campaign greatly
improved hand hygiene compliance among health-care
workers, subsequently reducing HAI rates by 50% and
cross-transmission of meticillin-resistant
bacteraemia by 70%; it rapidly became the global model

for hand hygiene implementation.
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In 2002, the CDC published a guideline to support the
use of alcohol-based hand rub as the preferred hand
hygiene method and recommended the use of soap and
water only for visibly soiled hands or when spore-forming
organisms are present.” WHO committed to promote
hand hygiene in health care in 2005, which led to the
development of the WHO Guidelines on Hand Hygiene
in Health Care in 2006 as a draft, which was finalised
in 2009.* Indications for routine hand hygiene are
mainly identical between the CDC and WHO guidelines,
although they provide different details in implementation
sections.” Figure 1 depicts major hand hygiene
landmarks in the past two decades, following the
successful results of using alcohol-based hand rubs to
clean hands in health care.

Two decades of alcohol-based hand rub
Selecting alcohol-based hand rub as the gold standard of
care was a turning point in hand hygiene practices
that prompted further research to determine the most
effective ingredients and formulations against HAlIs.
Alcohol is the major active component used in alcohol-
based hand rubs as it is germicidal considering its ability
to denature proteins; it is mostly potent at concentrations
between 60% and 80%.* Alcohol significantly reduces the
bacterial counts on skin and inactivates all enveloped and
most non-enveloped viruses, but it cannot eliminate most
spores.” There are still ongoing debates regarding the
preference of alcohol-based hand rubs over soap and water
for specific microbes, among which are noroviruses, and
further studies are required to compare the effectiveness
of both methods.*” However, regardless of their efficacy,
alcohol-based hand rubs should always be present at the
point of care, even during outbreaks of pathogens such as
Clostridiodes difficile for which handwashing with soap and
water is mainly preferred, as alcohol is still effective against
a range of pathogens and directly effects patient safety.”
Alcohol efficacy is associated with the type of alcohol,
concentration, contact time, used volume, and whether
it is used on wet skin, which decreases its efficacy.”
The formulation of alcohol-based hand rubs can be
complex and expensive, such as some of those produced
by commercial manufacturers or simple and inexpensive
rubs, such as the WHO formulations containing
80% volume per volume (v/v) ethanol or 75% v/v
isopropanol with 1-45% v/v glycerol and 0-125% v/v
hydrogen peroxide.* Alcohol-based hand rubs with lower
emollient concentrations, such as those containing
0-5% glycerol, have also shown higher skin tolerability
with lower negative effects on alcohol efficacy than the
original WHO formulation.?* Overall, it is important to
emphasise that the alcohols used in alcohol-based hand
rubs are safe for use on skin, that these formulations are
effective in killing all but some very specific organisms,
and, because of the mechanism by which alcohol destroys
microorganisms, there is no resistance of pathogens to
alcohol-based hand rubs.
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Panel 1: Hand hygiene research agenda: 2021 and beyond—55 proposals*

Hand hygiene substances and laboratory research

1 Assessing the possible effect of emollients and gelling agents
on the efficacy of alcohol-based hand rubs and formulating
new products using in-vitro followed by in-use studies

2 Assessing and validating alcohol-based hand rubs produced
in low-resource countries

3 Assessing the efficacy of alcohol-based hand rubs on
emergent microorganisms

4 Identifying the best methods to recover microbial
pathogens from hands and doing comparative studies close
to clinical contexts

5 Developing new innovative methods to measure microbial
pathogens on hands, either directly or indirectly, that could
be used at the point of care during care delivery and ideally
allow immediate feedback to health-care workers

6 Producing evidence-based, high-quality data comparing
different formulations of alcohol-based hand rubs (ie, rinse,
gel, spray, and foam) from the laboratory (eg, antimicrobial
efficacy) to the point of care (eg, acceptability, tolerability,
frequency of use, and compliance)

7 Monitoring the effect of alcohol-based hand rubs on
skin using realistic, pragmatic clinical trials and further
clarifying their effect on the human microbiome among
high-frequency and low-frequency users in different
populations

8 Assessing the minimal level of reduction of microbial
pathogens on hands needed to be reached by alcohol-based
hand rub use to ensure patient safety

9 Studying interactions between alcohol-based hand rub and
glove use according to acceptability, tolerability, frequency
of use, and observed compliance

10 Evaluating the added value of antiseptics, such as
chlorhexidine, to alcohol-based hand rubs in real-life
conditions using randomised controlled studies

11 Developing new norms for the validation and
accreditation of alcohol-based hand rubs, closer to
clinical practices requirements and recommendations

Simplification of the hand hygiene concept

12 Identifying the contribution of each of the WHO My Five
Moments for Hand Hygiene to specific infectious outcomes
and causes

13 Understanding whether a simplification of the My Five
Moments concept would be appropriate and safe

14 Proposing alternative hand hygiene concepts to improve
the overall effectiveness on patient outcomes

15 Studying the best technique to clean hands compared with
the current standard WHO six-step How to handrub
technique, using validated microbiological and clinical
performance indicators

16 Testing alternative simplified steps to improve both hand
hygiene techniques and compliance
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Compliance with hand hygiene

17 Identifying the determinants of health-care workers’
compliance in different socio-economic and cultural
backgrounds and suggesting strategies to improve
compliance

18 Assessing the effect of measuring hand hygiene compliance
on improvement in action

19 Identifying the specific determinants of physicians” hand
hygiene behaviour and the best approaches to improve it

20 Identifying the most effective educational strategies in the
short-term and long-term through clinical trials and
studying variations among different settings and
health-care professional categories

21 Determining whether education during training is more
effective or sustainable and what would be the ideal
repeated frequency among health-care workers

22 Developing games and studying the effect of innovative
approaches to teach and ensure sustainability of hand
hygiene knowledge and best practices among health-care
workers

23 Determining the effect of glove use on hand hygiene
practices, HAls, and antimicrobial resistance
cross-transmission

24 Determining whether the benefit of appropriate hand
hygiene behaviour could be better than using gloves when
contact precautions are indicated

25 Comparing glove changing with glove disinfection using
alcohol-based hand rubs in randomised controlled studies

26 Assessing the potential added value and risks of gloves
containing antimicrobial materials

27 Identifying the minimum or ideal target for hand hygiene
compliance percentage improvement to have an impact on
outcomes

Hand hygiene promotion strategies

28 Assessing the effect of hand hygiene promotion on different
types of HAls

29 Evaluating the importance of specific components of the
multimodal strategy to induce health-care workers’
sustained behavioural change and reduce HAIs and
antimicrobial resistance cross-transmission

30 Evaluating the effectiveness of hand hygiene improvement

in reducing HAIs and antimicrobial resistance cross-

transmission using randomised and controlled studies,

interrupted time series analyses, and cluster-randomised,

and stepped wedge studies

Determining how institutions succeed at implementing

complex multimodal improvement strategies and barriers

and facilitators to implementation, using qualitative

studies

32 Assessing the cost-effectiveness of hand hygiene promotion
strategies in different settings

=

3

(Continues on next page)
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(Panel 1 continued from previous page)

33 Determining the correlation between different monitoring
techniques with infectious outcomes to assess the best
prediction fit

34 Determining the relationship between different levels of
hand hygiene performance and their preventive effect

35 Identifying the best strategies to implement hand hygiene
in non-hospital settings

Implementation of hand hygiene improvement strategies

36 Identifying the best mechanisms to achieve widespread access
to alcohol-based hand rubs worldwide, including at time of
crises in which demand increases resulting in shortage

37 Determining the best approaches to facilitate system
change implementation and long-term maintenance at
institutional, regional, national, and worldwide levels

38 Determining the cost-effectiveness of alcohol-based hand
rub introduction in different settings

39 Evaluating the benefits and possible consequences of using
alcohol-based hand rubs among patients and their families

40 Producing individual health-care worker-level hand hygiene
performance data to investigate the effect of individual
performance feedback on infectious outcomes

41 Performing effectiveness studies on the preventive effect of
performance feedback and developing an overall system for
monitoring and feedback

42 Determining best strategies and parameters to apply
performance feedback and their cost-effectiveness

43 Evaluating the incorporation and cost-effectiveness of
automated systems into hand hygiene feedback approaches

44 Evaluating the effect of message framing, language, and
digital communication technologies within social marketing
strategies across different culture and contexts

45 Conducting controlled studies on improving patient
participation by proposing best methods of providing
information, the benefit of including user feedback during
the design, and implementation stages of initiatives

Choosing the right type of alcohol-based hand rub can
be just as important as choosing the right formulation.
High-quality rinses and gels have been studied the most
and have been shown to have a high efficacy. Foams and
sprays also have a lot of potential, but they are newer
products, thus the body of literature on them is still
sparse.”*** Since there is no one product that fits all
needs, facilities are recommended to provide at least
two different rubs, considering their target populations.”
Panel 1 presents the research priorities in hand hygiene
with alcohol-based hand rub that still need to be clarified
and further studied.*

COVID-19 serving as a wake-up call

Looking back at the past 20 years, advances in the hand
hygiene literature have been impressive from the early
2000s** and particularly important during the COVID-19
pandemic. Studying the frequency and trends of the most

46 Describing the perceptions of service users and patients
about a given safety climate, in both high-income and low-
income and middle-income countries

47 Identifying and explaining factors associated with successful
local adaptations of the multimodal hand hygiene
improvement strategy

48 Identifying the best approaches to ensure the sustainability
of the multimodal hand hygiene improvement strategy and
its positive results

49 Determining the best methodological approaches for
comparing the WHO Hand Hygiene Self-Assessment
Framework results from health-care facilities in different
countries

50 Developing semi-automated and electronic tools to
facilitate regular and easy completion of the WHO Hand
Hygiene Self-Assessment Framework

51 Determining the time span between the implementation of
the hand hygiene improvement intervention and the
detection of a demonstrable effect on HAI reduction using
time series analyses, in high-income and low-income
countries

Hand hygiene campaigning

52 Conducting outcome research on national campaigning,
preferably versus local action

53 Evaluating the effect of hand hygiene campaign integration
versus promotion in isolation

54 Determining the optimum approach and outcome measure
for a global health-care campaign focused on hand hygiene,
and its cost-effectiveness

55 Evaluating the effects of engaging consumers and the public
in global campaigning

HAl=health-care-associated infection.

commonly used hand hygiene-related keywords from
Jan 1, 1920 to Dec 30, 2020, we identified major changes
over time with a considerable peak of studies during the
pandemic (figure 2). As the use of alcohol-based hand rub
was proved effective against the SARS-CoV-2 virus, a
growing number of studies were undertaken to improve
hand hygiene both in health-care settings and in the
community.”* Caution should always be exercised when
dealing with immense amounts of information during
crises, because there is a trend to favour quantity over
quality in decision making.**

The COVID-19 pandemic revealed shortcomings in the
field of hand hygiene, and the continued need for
behaviour improvement. Amid the pandemic, alcohol-
based hand rub, primarily developed for health-care
settings, was extensively used in the community, leading to
an abrupt shortage of supplies." Although industrial
manufacturing is the most preferable option for producing
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Figure 2: Number of publications on hand hygiene retrieved from MEDLINE by year, using Medical Subject Headings search terms and keywords from

Jan 1, 1920, until Dec 31, 2020
Considering the scarcity of publications from the earlier years, we only presented data fi

rom 1970. (A) Number of publications on hand hygiene by year. The search detail

retrieved for all keywords was: (“Hand Hygiene”[MeSH] OR “hand hygiene” OR “hand disinfection”[MeSH] OR “hand disinf*” OR “hand sanitizers"[MeSH] OR “hand

sanit*” OR "hand washing” OR “handwashing” OR "hand wash” OR "hand rub*” OR “hal

ndrubbing” OR “hand cleans*” OR "hand deconta*” OR "hand cleaning” OR

“alcohol-based hand rub*” OR “hand-antisep*” OR “surgical scrub*”) AND ((“1920/01/01"[Date - Publication] : “2020/12/31"[Date - Publication])). (B) Trends in hand
hygiene-related keywords used in medical literature. Search terms used were: “hand hygiene”; “hand disinf*”; "hand sanit*”; “hand washing” OR “handwashing” OR
“hand wash”; “hand rub*” OR “handrubbing”; “alcohol-based hand rub*”; “hand-antisep™”.

large amounts of high-quality alcohol-based hand rub,
local production of the WHO alcohol-based hand rub
formulations following guidelines and e-learning tools has
been life-saving during the pandemic, even in high-income
countries.”** However, it is common to find low-quality
alcohol-based hand rub for sale, especially owing to a
global shortage due to skyrocketed demands.” During
public health emergencies including infectious disease
outbreaks, local governments should reinforce the already
existing alcohol-based hand rub production and
distribution networks and, if not sufficient, develop new
networks by asking well equipped companies such as
perfume, cosmetics, and alcohol manufacturers to produce
alcohol-based hand rub solutions at large scale.

Barriers to compliance

Historically, one of the major barriers to hand hygiene
compliance has been time constraint, especially when

www.thelancet.com/infection Vol 21 August 2021

using soap and water, which requires at least 1 min to
reach a sink, wash hands, dry them, and return to patient
care.* Changing from washing with soap and water to
rubbing with alcohol-based hand rub reduces the time
needed for action to only 20-30 s.*** By decreasing the
duration of the hand hygiene procedure, system change to
alcohol-based hand rub has led to increased and sustained
compliance rates even in intensive care units (ICUs) where
health-care workers are often facing time pressure.**
Studies done in the past two decades have identified
multiple additional factors associated with low hand
hygiene adherence. Understaffing and overcrowding are
major obstacles for achieving appropriate compliance
levels, which worsen during infectious disease out-
breaks.”* Similarly, workload can also be a barrier;
health-care workers in settings with a high number of
hand hygiene opportunities per hour of patient care,
such as ICUs, are at risk for lower compliance.” Different
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See Online for appendix

Alcohol hand rub consumption (L/1000 patient-days) Non-visible countries
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Figure 3: Median alcohol hand rub consumption (L per 1000 patient-days),
European Centre for Disease Prevention and Control point prevalence
survey, 2011-12

Point prevalence survey data representativeness was poor in Austria, Croatia,
Czech Republic, Estonia, Norway, and Romania and was very poor in Denmark
and Sweden (indicated by asterisks). Reproduced from the European Centre for
Disease Prevention and Control.*

studies have concluded that doctors tend to be less
compliant than nurses.”"' Wearing gloves is also
considered as a predictor for non-compliance as it is
often wrongly perceived as a substitute for hand
hygiene, and misusing gloves could give a false sense of
protection and facilitate pathogen cross-transmission.**
Although reusing gloves has been strictly discouraged in
health-care settings and there is currently no standardised
glove reprocessing method, the increased rate of reuse is
alarming, especially in resource-limited settings or
during health crises.?***

It is well documented that health-care workers have a
higher incidence of irritant contact dermatitis than the
general population due to frequent hand hygiene
practices.” Using alcohol-based hand rub has been shown
to be much less damaging to skin than handwashing with
soap and water.**” Still, alcohol is a solvent that can destroy
the lipids surrounding the corneocytes in the stratum
corneum.” Conceivably, it is essential for institutions to
choose alcohol-based hand rubs with high acceptability
and tolerability, such as those that contain emollients and
humectants to avoid skin irritation.” Other barriers
include nurses’ perceptions that patient needs should take
priority over hand hygiene and that this action interferes
with their relationship with patients.”* Some health-care
workers can be reluctant to encourage patients to ask
them if they have cleaned their hands as they believe that
this is not considered to be a patient’s responsibility, and
both health-care workers and patients could feel
uncomfortable in this situation.**

The global implementation of the WHO multimodal
hand hygiene improvement strategy with five major
components vanquished many previous barriers to
compliance to a large extent. System change from soap
and water to using alcohol-based hand rubs addressed the

issue of time constraint, standardised educational
programmes and guidelines have become available
worldwide in different languages to ensure appropriate
knowledge among health-care workers, evaluation and
performance feedback strategies were prioritised and new
validated monitoring tools were developed, reminders in
the workplace have prevented forgetfulness, and insti-
tutional safety climate supported the active participation
of leaders, awareness of individuals to improve their
practice, and the contribution of patients to their care.”
However, despite the success of the multimodal hand
hygiene improvement strategy and continuous im-
provement, barriers still exist, and new effective means to
improve hand hygiene compliance are yet to be identified.
In 2011-12, the European Centre for Disease Prevention
and Control point prevalence survey gathered alcohol-
based hand rub consumption data from 31 European
countries (figure 3), highlighting the need for further
progress in hand hygiene practices.”

Towards simplification of the hand hygiene
concept

The My 5 Moments for Hand Hygiene approach was
designed by WHO to highlight hand hygiene indications
to facilitate understanding, training, and monitoring in
a broad range of health-care settings worldwide
(appendix).>**¥ This concept has been universally
adopted and it forms the core of the WHO multimodal
hand hygiene improvement strategy. The ubiquitously
used My 5 Moments for Hand Hygiene poster has also
been adapted to different settings, such as the Your
Moments for Hand Hygiene Vaccination Campaign, Your
Moments for Hand Hygiene Pediatric Consultation,
and Your 5 Moments for Hand Hygiene Haemodialysis
in ambulatory care.” Although globally accepted, some
countries recommend alternative concepts to describe the
hand hygiene indications, such as the Your 4 Moments
for Hand Hygiene campaign that is used in Canada.
More studies should be done to identify alternative and
simplified concepts that could eventually improve overall
effectiveness on patient outcomes.

Another important mainstay of the multimodal hand
hygiene improvement strategy is the WHO guidance on
how to perform hand hygiene, the How to Handrub
approach, which is a six-step technique using a palmful of
alcohol-based hand rub for 20-30 s (appendix).” Regarding
volume, 2-3 mL of alcohol-based hand rub has been
shown to be adequate, but the size of the hands should
also be considered for whole hand coverage.® Regarding
duration, an experimental study reported that hand
rubbing for 15 s was not inferior to 30 s in terms of
bacterial reduction on hands.” Despite the continuous
efforts to provide a user-friendly technique, only a few
health-care workers complete the six-step technique,
which has prompted researchers to evaluate modified and
simplified alternatives.”” The Fingertips First technique
is an example of a modified sequence of the standard
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WHO technique that suggests rubbing fingertips to be the 100 COVID-19 —p 9 100

first step instead of the sixth.” This approach has shown | _ 2009 HIN1 pandemic g
greater bacterial reductions compared with the standard § 80 pandemic A8 g
WHO technique, as fingertips are heavily colonised and y 6, 66 6566 ¥ ¢, 707070 696969 6, 70 721 g 2
strongly implicated in cross-transmission” A cluster- | = 60 o, 57 S 60 é S
randomised trial has also been done to compare the WHO | £ 48 ] L et ot f 1 < g
six-step technique with a simplified three-step technique % 40- 1T T 4o 5 §
consisting of covering all surfaces of the hands, rotational | & . 5
fingertip rubbing in the palm of the other hand, and g‘ 20 20 2 g
rotational rubbing of both thumbs.”” According to the < z
results of this study, the simpler three-step technique T T T AT 0 o T T 6T 6T o 00 T o o 60l Loha Lo © “
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hygiene indications (51-7% vs 12-7%) and technique Year

0 0 : ;
(75 +9% s 65- Q/))f an(fl the reducnon.Of bacterial COlony Figure 4: Compliance with hand hygiene and use of alcohol-based hand rub at the University of Geneva
counts was similar in both techniques. Because of ospitals, 1994-2020
the paucity of evidence for the most effective alternative  Purple bars represent compliance with hand hygiene and the red line indicates consumption of alcohol-based
technique, the WHO six-step technique is still recom- handrub.Compliance with hand hygiene practices has been monitored throughout the University of Geneva

mended as the standard approach, and future research is Hospitals (Geneva, Switzerland) as indicated in the study by Pittet and colle;.igues,22 from 1994 t.o 1997;
subsequently, the method was adapted to the My 5 Moments for Hand Hygiene concept according to Sax and
necessary to evaluate other methods.

colleagues,® to monitor practices from 2005 to 2020. Between 1998 and 2004, compliance was recorded using a
different approach in specific wards; therefore, compliance levels of this period have not been shown in the figure.

Adoption of a multimodal strategy

The accumulated evidence has suggested that multimodal
promotion strategies are more effective than single
interventions in changing health-care workers’ behaviour,
considering the complex and multifactorial determinants
of hand hygiene compliance.”” In subsequent years,
multimodal strategies became paramount in managing
different HAISs including surgical site infections, ventilator-
associated pneumonia, and central venous catheter-
associated bloodstream infection.”” WHO developed the
multimodal hand hygiene improvement strategy in 2005
on the basis of the successful results and cost-effectiveness
of the Geneva hand hygiene improvement multimodal
strategy.”** Different studies have reported improved com-
pliance and reduced HAIs following the implementation of
the multimodal hand hygiene improvement strategy in
many countries with different income levels.*”

System change, as one of the five major components of
the multimodal strategy, represents necessary actions to
ensure the availability of hand hygiene supplies at the
point of care, especially alcohol-based hand rubs, and
running water, soap, and single-use towels.* WHO
has introduced various tools to support health-care
administrators and governments to preferably provide
high-quality alcohol-based hand rubs for health-care
workers.* Alcohol-based hand rubs are increasingly being
used instead of soap and water for hand hygiene in
health-care settings; for instance, more than 99% of hand
hygiene actions are with alcohol-based hand rubs at
University of Geneva Hospitals with progressive
consumption rates, in particular during the COVID-19
pandemic (figure 4). Global access to alcohol-based hand
rubs will make hand hygiene best practices feasible in
settings with lower levels of resources for infection control.

Education of health-care workers is the next key
component of the multimodal hand hygiene improve-
ment strategy that should mainly focus on the importance

www.thelancet.com/infection Vol 21 August 2021

of hand hygiene, and when and how to clean hands using
the recommended techniques.” It has been shown
that single-element implementation of techniques and
traditional education are less effective than multifaceted
institution-wide strategies with strong and positive
leaders in improving behaviour, including the education
of administrators and cleaning personnel in addition to
health-care workers.®* A systematic review published
in 2019 emphasised that hand hygiene adherence results
were higher among nurses when audiovisual media was
used than when traditional teaching methods were
used.® WHO has developed various educational tools in
the form of PowerPoint presentations, training videos,
brochures, and leaflets available in many languages.® To
support countries with capacity building for training
infection prevention and control professionals, the
Infection Prevention and Control programme and WHO
Collaborating Centre on Patient Safety at the University
of Geneva Hospitals launched and piloted so-called train-
the-trainer courses in hand hygiene.* This educational
model has been successful in many countries. Infection
prevention and control experts can use this training
method to train and disseminate knowledge and best
practices to other health-care workers.

Evaluation and feedback are known as key performance
indicators and an integral part of the multimodal hand
hygiene improvement strategy.” Hand hygiene monitoring
and feedback should be promoted continuously to ensure
maintenance of acceptable compliance levels.*** There is
no perfect indicator for hand hygiene performance, but it
is usually calculated as the number of hand hygiene
actions done within opportunities divided by the total
number of opportunities. Direct observation by a
validated observer is the gold standard for monitoring
compliance that allows detection of opportunities even in
complex situations, and provides additional data on glove
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use and hand hygiene technique.” On the downside, this
method is time consuming and demands a specific trained
workforce who are susceptible to error. The Hawthorne
effect is another major drawback, which occurs when
individuals change their behaviour in response to an
observation and assessment of their activities, resulting in
an inflated estimation of compliance.” Some approaches
used to diminish this occurrence are doing observations by
the same observer, doing covert or discrete observations,
and decreasing the duration of the observation session.”*
Self-assessment by health-care workers is another
monitoring method that could lead to substantially over-
estimated compliance. Electronic monitoring enables
precise and continuous evaluation without being affected
by the Hawthorne effect while saving human resources.”
Although monitoring all five moments for hand hygiene
has not yet been fully achievable using technical
systems, innovations in this field could result in major
improvements in hand hygiene behaviour.” Alcohol-based
hand rub consumption is often monitored as an
inexpensive surrogate marker that could correlate with
hand hygiene compliance, but it does not reflect whether
hand hygiene actions were done at the right moment or
with the appropriate technique and duration.”
Performance feedback enhances behaviour by magni-
fying discrepancies between perceived and actual
behaviour. It is most effective when it is immediate,
individualised, and followed by goal setting, and it is best
achieved by direct observation.”"® However, setting high
and unachievable hand hygiene targets (eg, 90-100%
compliance), which are used in some health-care settings,
are less likely to improve compliance and encourage
behaviour change.” Considering that few health-care
workers might benefit from resource-intensive perso-
nalised feedback that only covers a small number of
opportunities, alternative methods have been proposed.
Group feedback is another approach that includes an
increased number of observations with more accurate
compliance estimates.”™" The main feedback content is
hand hygiene compliance that could be provided in verbal
format during direct observation sessions, or written
format such as letters, emails, posters, and cards that could
illustrate hand hygiene compliance trends over time."”
Reminders in workplaces, as one of the five major
components of the multimodal strategy, are necessary
tools that should be present at the point of care to help
health-care workers keep hand hygiene at the forefront of
their mind. Reminders must be noticed to be effective,
thus it is important to design them to stand out from the
visual information overload often found in hospitals.””
Posters are the most frequently used reminders as they
are inexpensive and usually able to convey hand hygiene
best practices to patients and visitors.™ The WHO My
5 Moments for Hand Hygiene image has been
internationally recognised as the visual branding of hand
hygiene for health-care workers (appendix). However, it
should be kept in mind that continuous exposure even to

the most appropriate signs could induce habituation over
time, reducing the occurrence of the anticipated actions."”
Different nudging approaches have been suggested in the
past few years to attract attention and influence mindless
choosing rather than conscious thought, such as using
olfactory (eg, citrus smell), visual (eg, emojis and various
posters), and auditory cues, but, as of yet, there is no
specific design of these reminders to maximise their
efficacy.*™ According to a cluster-randomised clinical
trial by Vander Weg and colleagues™ it is also essential to
consider that frequent change of reminders can lead to
lower compliance.

The institutional safety climate is the overarching
component of the multimodal hand hygiene improve-
ment strategy that emphasises the social burden of HAIs
and antimicrobial resistance, known as major patient
safety issues.” This component recommends developing
an environment and attitude focusing on patient safety
to motivate health-care workers, senior managers, and
patients to optimise hand hygiene performance. One of
the major elements of a successful institutional safety
climate is the active participation of leaders as role
models in hand hygiene who set an example for other
team members in a positive manner.* Education of staff
members and raising awareness about hand hygiene
and its effect on reducing HAIs are helpful means to
improve attitudes and behaviour.* Patient participation
has gained traction with the aim of educating and
empowering patients and asking them to remind
health-care workers to perform hand hygiene."
Obtaining satisfactory patient participation requires the
implementation of a multimodal strategy to engage and
educate all stakeholders, including patients and their
relatives, health-care workers, and decision makers, as
single strategies using only posters usually lead to
failure.”

The WHO Hand Hygiene Self-Assessment Framework
tracks the level of progress with hand hygiene according to
the WHO multimodal hand hygiene improvement strategy
and evaluates improvement over time." This tool helps
health-care facilities to develop an action plan and an
ongoing review to ensure long-term sustainability of
improved hand hygiene compliance and infection
prevention and control practices. The most recent
WHO global survey from 2019 using the WHO Hand
Hygiene Self-Assessment Framework reported data from
3206 health-care facilities in 90 countries worldwide
(abstract submitted to the 6th International Conference on
Prevention & Infection Control, Sept 14-17, 2021)." Most
health-care facilities reported an intermediate or high level
of hand hygiene implementation, and additional key
elements for improvement included availability of
resources, leadership, and organisational support. Further
improvement is needed particularly in low-income settings
and publicly funded health-care facilities, if health systems
worldwide are to provide safe care, with the ability to
prevent and control outbreaks.
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Despite the proved effectiveness of the multimodal
hand hygiene improvement strategy design, widespread
adoption of this approach is challenging because of its
complexity.* Therefore, considerable research efforts
should be directed at disentangling the components of
this strategy, deciphering the most effective combination
of multifaceted interventions to guide infection prevention
and control teams in their daily practice while reducing
the burden of complex approaches with potentially
ineffective components (panel 1). Bundled interventions
using some of the approaches recommended by the
multimodal hand hygiene improvement strategy or even
adding further interventions such as goal setting, reward
incentives, and accountability have shown favourable
results in improving compliance.”

Worldwide and national hand hygiene
campaigns

Hand hygiene campaigning has been a very successful
approach, first launched by WHO as the global SAVE
LIVES: Clean Your Hands campaign in 2009." Since
then, May 5 has been designated as World Hand Hygiene
Day and is celebrated globally with different themes each
year (panel 2). Participating countries and health-care
facilities can use available resources and toolkits
developed by WHO to celebrate World Hand Hygiene
Day with the aim of improving hand hygiene. Many
innovative approaches were developed following the
SAVE LIVES: Clean Your Hands campaign.

Accordingly, the Hand Hygiene Excellence Award was
introduced in 2010 in Asia-Pacific as a platform to
recognise and honour the multimodal hand hygiene
improvement strategy success stories of health-care
facilities,” and was later expanded as a global award. In
another effort, the WHO Service Delivery and Safety
Department launched Private Organizations for Patient
Safety in 2012 to gain support from private industry
companies and improve the WHO hand hygiene
recommendations worldwide.” The global hand-
sanitising relay is among other new ideas to fight
campaign fatigue and motivate health-care workers in
improving hand hygiene. In 2014, a hospital in Hong
Kong organised a human chain to perform hand hygiene
that awarded a Guinness World Record; this activity led
to compliance improvements, and eventually became
a worldwide programme in 2015.2" Social media
platforms have been key in distributing campaign
materials, including hand hygiene songs and dances, all
over the world.”" As of May 5, 2021, health-care settings
from 192 countries have registered to join the campaign
and more than 140 ministries of health signed the First
Global Patient Safety Challenge Clean Care is Safer Care
pledge to show their commitment to reduce HAIs.*"”

National hand hygiene promotion campaigns have
been done in many countries. The campaigns have
provided an immense opportunity to gain new skills and
some have inspired action in other health-care facilities
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Panel 2: Themes and calls to action of the WHO SAVE LIVES: Clean Your Hands May 5

World Hand Hygiene annual campaign, 2009-21"

+ 2009: Global launch of the 1st annual campaign SAVE LIVES: Clean Your Hands on

May 5

+ 2010: Participation of health-care facilities in a Hand Hygiene Moment 1 Global

Observation Survey

+  2011: “Track your progress, plan actions, and aim for hand hygiene sustainability”;

participation of health-care facilities in the first WHO Hand Hygiene Self-Assessment

Framework global survey

+ 2012: “Create your action plan based on your facility’s results using the WHO Hand

Hygiene Self-Assessment Framework”

+ 2013: Focusing on hand hygiene monitoring and feedback, and reminding health-care

facilities that patients have a voice too

+ 2014: “It'sin your hands, prevent sepsis in health care”; participation of health-care

facilities in the second WHO Hand Hygiene Self-Assessment Framework global survey

+ 2015: “Safety starts here”

+ 2016: "See your hands, hand hygiene supports safe surgical care”

+ 2017: "Fight antibiotic resistance—it's in your hands”

+ 2018: “No action today; no cure tomorrow—make the WHO 5 Moments for Hand

Hygiene part of protecting your patients from resistant germs”
+ 2019: “Clean care for all—it's in your hands”; participation of health-care facilities in

the third WHO Hand Hygiene Self-Assessment Framework global survey

» 2020: "Nurses and Midwives, clean care is in your hands”
» 2021: "Seconds save lives—clean your hands”

around the world.”® The Australian National Hand
Hygiene Initiative was established in 2008 to implement
a uniform culture-change programme targeting
Australian hospitals with the aims of improving
compliance levels and alcohol-based hand rub
consumption, introducing a local compliance auditing
system, and reducing HAIs.”” According to the
preliminary results of this intervention published in
2011 and further analysed in detail 8 years later,
sustained improvement was observed in hand hygiene
compliance and HAIs were decreased, showing
successful model applicable to other health-care
facilities.”*" This initiative highlights the impact that
national and state health organisations have on imple-
menting any national hand hygiene improvement
strategy. Similarly, the Joint Commission in the USA
supported hand hygiene improvements by establishing
a National Patient Safety Goal based on guidelines from
CDC and WHO in 2004."* Experiences obtained from
the Joint Commission suggested that achieving best
practices demands a well structured and auditable
measurement system and that this goal might not be
fulfilled without specific programmes for each
individual organisation as they differ in needs. Another
intervention is the US Veterans Healthcare System
Affairs initiative that provides guidance for establishing
the basic requirements for hand hygiene practice in a
wide variety of health-care settings.” The Asia Pacific
Society of Infection Control, Infection Control Africa
Network, and the International Federation of Infection
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Search strategy and selection criteria

References for this Review were identified through a search of
MEDLINE from Jan 1, 2000, to June 10, 2021. The search
terms included "healthcare-associated infection”, “hand
hygiene”, “alcohol-based hand rubs”, “disinfectant”,
“handrubbing”, and "handwashing”. Other relevant
references were identified from key online sources (eg, WHO)
and authors’ personal files. Only articles published in English

were included.

Control are among other launched campaigns led by
regional and global organisations.

Conclusion

Since the first hand hygiene Review published in The Lancet
Infectious Diseases in 2001, there have been a growing
number of studies addressing the proposed research
questions of that time.” Today, more than half of the issues
surrounding hand hygiene education, the preferred hand
hygiene solution, and laboratory-based research that were
discussed in 2001 have been solved or better understood.
Importantly, however, new aspects and challenges are
discovered continuously (panel 1). WHO is actively
continuing to promote hand hygiene best practices, and
organising the Technical Advisory Group has been its latest
effort to evaluate the scientific aspects of hand hygiene in
health care and define a research agenda for the next
5 years.”™ The attitude towards alcohol-based hand rubs and
adoption of behaviours that lead to increased compliance
are unfortunately not only affected by scientific evidence.
There is an enormous amount of misinformation around
alcohol-based hand rubs, which negatively affects their use
in health-care and community settings.” Thus, in addition
to the need for more resources to pursue the proposed
research agenda, clinicians and researchers should be
aware of the infodemic.”

Hand hygiene with alcohol-based hand rub is the
cornerstone of infection prevention and control and
possibly the single most effective measure to reduce HAIs
and the spread of antimicrobial resistance, both responsible
for silent global pandemics.” Hand hygiene was among the
very first measures recommended with the emergence of
the COVID-19 pandemic that quickly became the centre of
attention among health-care workers and the general
population. Hence, the time is ripe to harness this
unprecedented opportunity to arm everyone against
potential infectious diseases and be better prepared to face
similar health crises. Good preparation cannot be achieved
without providing equitable and global access to
high-quality alcohol-based hand rubs, continuing the
implementation of the multimodal hand hygiene
improvement strategy to reach worldwide acceptable levels,
and doing scientific studies to overcome the existing
barriers to achieve optimal hand hygiene compliance in
health care.
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