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Objectives: COVID-19 has highlighted the importance of hygiene in home and everyday life (HEDL) to build
population resilience against ongoing infectious disease threats. Despite having high awareness of hygiene,
people have relatively poor understanding of hygiene risk which compromises their ability to follow advice. This
paper combines new insights into hygiene science and hygiene behaviour to propose a framework for achieving
more effective behavior. It is aimed at supporting government initiatives to build hygiene resilience within the
UK population.

Study design: Non-systematic narrative review.

Methods: The review is based on findings of recent consensus reviews, prepared by acknowledged hygiene ex-
perts. It also draws on studies of hygiene understanding, drivers for behaviour change and behaviour change
models.

Results: To build hygiene resilience, HEDL hygiene requires a risk management approach where practices
combine to reduce infection risk in community populations to an acceptable level. Using this we construct a
framework showing when, where and how to practice hygiene. Based on visualization, it gives clear practical
guidance and develops better hygiene understanding. Promoting this approach using health belief models en-
sures behaviours that are embedded are fit for purpose.

Conclusions: A risk management approach to hygiene, promoted through behaviour change models, provides a
framework for developing effective resilient hygiene behaviour. To achieve this, however, the separate aspects of
HEDL hygiene (food, healthcare, pandemic preparedness) must be combined and communicated in a user-centric
manner. Leadership teams must also be established with sole responsibility for HEDL hygiene, and the power to
drive change.

1. Introduction

Significant trends, outlined in this review, highlight the importance
of the hygiene we practice in our homes and everyday lives to reduce
spread of infection, and indicate the need for re-evaluation of hygiene in
public health to meet current and future needs. Hygiene behaviours in
our homes and everyday lives range from routine practices whilst
handling food, using the toilet, caring for domestic animals and laun-
dering clothing, to dealing with situations where there is increased risk
(e.g., flu seasons, epidemics, pandemics), or where someone more
vulnerable to infection is receiving care, or caring for themselves.

In response to the pandemic, the need to strengthen hygiene resil-
ience is recognised internationally [1]. In 2021, UK Government pub-
lished its vision for a National Health Resilience Strategy, aimed at
making the UK, and UK public, better able to adapt to uncertainty and
address risk and adversity [2,3]. As stated in the UK 2019 action plan on
antimicrobial resistance (AMR) [4] “when it comes to preventing in-
fectious disease, government can only do so much - the public have a
huge role to play”.

Since 2017, The International Scientific Forum on Home Hygiene
(IFH) has been working with experts in home and everyday life hygiene
to review the status of hygiene practice in community, rather than
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clinical settings. Consensus reports published in 2018 and 2021 [5.6]
identify 3 key issues that must be addressed to develop public behaviour
that meets ongoing needs:

1. The separate aspects of hygiene (food safety, healthcare, AMR,
pandemic preparedness etc) must be unified into an approach which
recognises that they are all governed by the same microbiological
principles and need to be communicated in a user-centred manner.

2. Hygiene behaviour policies in home and everyday life must be based
on a Microbial Risk Management approach that focuses on reducing
population exposure to harmful microbes.

3. The need to develop effective hygiene behaviour change strategies.

Need for action is further demonstrated by public polling studies
(section 3.2) which indicate that relatively poor public understanding of
hygiene practice compromised their ability to adapt their behaviour in
response to advice during the COVID-19 pandemic.

The purpose of this narrative review is to evaluate current knowl-
edge of these issues, propose an evidence-based strategy that better
meets C21st needs, and identify key actions that need to be taken. The
aim is to inform policy debate in developing public hygiene behaviour to
meet current and future needs. Whilst focussed on the UK, the under-
lying principles apply globally to any community setting, with local
adaptation as necessary to address factors including disease priorities,
access to water and sanitation, educational status, etc.

2. Methods

This paper builds on findings and recommendations from consensus
reviews prepared in 2018 and 2021 by experts in different aspects of
hygiene in home and everyday life settings [5,6]. It also draws on other
expert reviews pertinent to the aims of this paper [7-14] including ex-
perts in health behaviour change [15-17], and new data obtained
through polling to evaluate public understanding of hygiene [18-21].
These insights are brought together to propose a policy for effective and
sustainable behaviour change.

3. Results

In sections 3.1 to 3.3 we evaluate current understanding of the 3 key
issues set out in the introduction above. In section 3.4 we propose a
strategy for behaviour change.

3.1. Importance of hygiene in home and everyday life and the need for a
unified approach

Significant trends have occurred in recent years, which re-emphasize
the importance of improving hygiene in home and everyday life (HEDL)
[5,6]. One of the barriers to action is that the component parts of HEDL
hygiene are administered separately: food safety at home is dealt with as
an extension of “farm to fork”; hygiene in home healthcare is dealt with
as an extension of infection prevention in hospitals and care homes;
tackling AMR in the community is dealt with as an extension of infection
prevention and control in hospital and care home settings. As a result,
hygiene in HEDL may be overlooked. It is only when viewed collectively
that the full impact of hygiene-related disease in the community and
cost-benefits of promoting behaviour change relative to other in-
terventions, e.g., vaccines can be seen.

3.1.1. The threat of further epidemics and pandemics

In reducing the risk of emerging infections becoming epidemics and
pandemics, hygiene behaviour of the public plays a vital role before
measures such as vaccines can be put in place [5,6]. In March 2022, UK
government and industry committed to producing effective vaccines and
therapeutics within 100 days of an epidemic or pandemic threat being
identified [22]. COVID-19 demonstrated this is still short of what is
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needed to avert a pandemic of a highly infectious strain implying that
public hygiene behaviour will continue to play a key role.

3.1.2. Antimicrobial resistance (AMR)

AMR is one of the biggest threats to global health [23]. HEDL hy-
giene addresses AMR by preventing infections, thereby avoiding anti-
biotic prescribing and reducing spread of antibiotic resistant bacteria [7,
24]. A consensus review of hygiene in tackling AMR [7] concluded
“although WHO, EU and US action plans emphasize the need for
society-wide engagement, focusing on prevention first, national plans
across the world still mostly focus on healthcare facilities”.

3.1.3. Infectious intestinal diseases

The importance of everyday food hygiene in reducing the burden of
foodborne infections is well accepted, with norovirus and Campylo-
bacter being the most frequent cause [5-9]. The estimated UK burden of
gastrointestinal infection is 17 million cases annually with 11 million
days lost for people of working age [25].

A barrier to food hygiene behaviour change is that the public, and
sometimes healthcare experts, tend to believe foodborne infection is less
likely to occur in the home than in restaurants and takeaways [26,27].
Estimates from Europe, US and Canada suggest that the home is impli-
cated in 7 up to as much as 46% of foodborne outbreaks [6].

Norovirus is readily transmitted from person-to-person via hands as
well as food and is recognised as the most significant cause of infectious
intestinal disease in the developed world [28]. Studies in England and
Wales suggest 1 in 25 people contract norovirus each year [29].

3.1.4. Vulnerable groups

The number of people, living in the community, who must shield
because they are more vulnerable to infection continues to increase, and
was estimated in 2009 to account for 20% or more of the population
[10]. With an ageing population who have reduced immunity to infec-
tion, often exacerbated by co-morbidities such as diabetes and cancer,
this will continue to increase. It also includes the very young and dis-
charged hospital patients being cared for at home, sometimes with
invasive devices such as catheters. Also at risk are those with chronic
and degenerative illnesses (e.g. HIV/AIDS) or receiving immunosup-
pressant therapies.

Importantly COVID-19 showed that protecting clinically vulnerable
groups can drive health strategy; 2020/1 lockdowns were driven by
need to sustain hospital bed and intensive care availability for vulner-
able individuals who became critically ill [30].

3.1.5. Hygiene in public spaces

A key issue highlighted by COVID-19 is the importance of hygiene in
shared use of public spaces. To reopen after lockdown, offices, restau-
rants, shops, and supermarkets had to implement strategies to make
them “COVID secure”. Spraying and fogging of environmental areas and
surfaces in open spaces and deep-cleaning of indoor premises in the
mistaken belief this can make them “COVID secure” indicates lack of
understanding of risk management [31-34]. With safety depending
upon shared responsibility, managers of public venues need to not only
take responsibility for cleanliness, but also for enabling and encouraging
the public to adopt good hygiene practice.

3.1.6. COVID-19 — an opportunity for change

Heightened awareness of hygiene provides an unprecedented op-
portunity to improve public hygiene behaviours. Online public polling
in England in 2022 by the IFH and the Royal Society for Public Health
[20,21] (Table 1) showed that more than 70% agreed that COVID-19 has
shown why practising good hygiene is important. An earlier 2018 poll
[11,18] showed that people are also aware that poor hygiene contributes
to AMR, and good hygiene reduces pressure on the NHS by preventing ill
health.

Dramatic falls in levels of influenza, gastrointestinal infections,
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Table 1
Online polling of public opinion on the importance of hygiene.

Polling Population Area Question posed % Ref
date size Agree

April 2084 England  Covid shows why 79% [20,
2022 practising good hygiene 21]
is important to protect
against infectious
diseases
I intend to continue to 77%
make greater effort to
practise good hygiene
Adopting hygiene 70%
behaviours to reduce
transmission of infection
is as important as
changing behaviours to
reduce climate change
July 1730 UK Poor hygiene contributes ~ 50% [11,
2018 to antimicrobial 18]
resistance
Hygiene is important 74%
because it reduces
pressure on the National
Health Service by
preventing ill health.

respiratory syncytial virus and rhinovirus, and reduced antibiotic pre-
scribing during the pandemic demonstrate the extent to which infection
can be contained through public-driven interventions that reduce
exposure to pathogens [35-38].

Although it appears that the public would be receptive to, more
hygiene guidance, to capitalize on this opportunity, key issues, as out-
lined in 3.2 and 3.3 below need to be addressed. These reflect the view
[5,6] that to change hygiene behaviour, it must be approached from the
point of view of the public and their daily life actions to avoid exposure
to human, food-and animal-borne pathogens, and respond to specific
threats.

3.2. Behaviour change strategies must include changing public
understanding of hygiene and hygiene issues

An important finding of recent polling is the extent of public
misunderstanding about hygiene and how it differs from cleanliness [11,
18-21]. An IFH survey of media coverage [39] suggests we still largely
see hygiene as synonymous with cleanliness aimed at eradicating dirt —
inappropriately regarded as the main source of harmful microbes. An
objective of the 2018 [11,18] poll was to elucidate how hygiene be-
haviours reflect beliefs about risks. Misperception of “what is risky”
appears to be influenced by the belief that dirt and cleanliness are key
indicators of infection risk prompting them to practice untargeted
routine cleaning behaviours with little hygiene benefit.

These problems were also highlighted in the 2022 poll [20,21] which
showed misunderstanding of how to prevent spread of COVID-19.
Importantly 86-90% of respondents identified “after coughing, sneez-
ing and nose blowing, after touching surfaces touched by others, when
returning home and before eating food with fingers” as important mo-
ments to wash hands. But at the same time 90 and 84% respectively
mistakenly believed that handwashing after using the toilet and before
handling raw meat and poultry (actions to prevent spread of gastroin-
testinal pathogens) could prevent transmission of COVID-19, demon-
strating lack of understanding of the route of infection of this disease.
Poor understanding of the route of COVID-19 infection [20,21] was also
demonstrated by the fact that 31% mistakenly believed they could be
infected by virus penetrating through the skin of their hands. This may
be a reason why 59% said wearing gloves was important to prevent
spread of COVD-19, failing to recognise that gloved and ungloved hands
can transmit infection to the eyes, nose and mouth.

During the pandemic, official advice focussed on “wash your hands
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frequently” but gave little guidance on when and why we need to do
this, which could explain why some people thought they could be
infected through their hands. Additionally, 57% said that, after someone
in their home has had COVID-19, it needs to be “deep cleaned” to get rid
of the virus, and 49% said they had started using an antibacterial cleaner
for cleaning their home [20,21]. Inability to distinguish risk surfaces
(hands and hand contact surfaces) from rarely touched, less risky envi-
ronmental surfaces is unsurprising in view of media images of indis-
criminate spraying surfaces in public places [31-34]. It seems people
were misled by myths and misunderstandings about cleanliness into
taking inappropriate actions which would have little effect on spread of
COVID-19.

3.3. The need for a user-centred approach to hygiene based on risk
management

Developing HEDL hygiene behaviour that meets current and future
needs requires a rethink, and acceptance that infection control guide-
lines formulated for clinical settings (e.g., deep cleaning, glove wearing)
are not necessarily appropriate or effective in everyday life settings.
Rather than focusing on zero tolerance (elimination of pathogens), as
demanded in clinical settings, HEDL hygiene needs to be addressed by
using a risk management approach aimed at reducing population
infection risk to an acceptable level.

A core principle of risk management [40] is that a hazard (harmful
microbes) may be present on hands, surfaces or in the air, but whether
this poses a risk to health depends on the probability of being exposed to
them. This being the case, rather than trying to eliminate harmful mi-
crobes, impossible in everyday life settings, hygiene advice should focus
on reducing exposure: those not exposed to microbes cannot become
infected. This allows us to identify times and places where pathogens
represent a significant risk, and importantly differentiating places where
removal by cleaning and/or disinfection has little impact [5-7,12].

Progressively risk management is being accepted as a practical,
evidence-based approach to developing public health measures, partic-
ularly those requiring a multibarrier approach [13]. Ever-increasing
access to quantitative data on spread, exposure and infectivity rates
for harmful microbes, and application of Quantitative Microbial Risk
assessment, now provide tools to estimate the impact of hygiene pro-
tocols on infection rates in community settings. These data enable
validation of interventions in situations where data from intervention
studies are unavailable or unreliable because of difficulties in control-
ling such studies [41-43]. A case in point occurred at the outset of the
pandemic, when the public were advised against wearing face coverings
on the basis that clinical data supporting efficacy was “not very strong”
[44]. This advice was later changed based on risk modelling data indi-
cating significant infection risk reduction in community populations
[45].

Whilst it is recognised, as shown in Fig. 1, that there is no clear
distinction between routine daily hygiene carried out by the public, and
clinical care delivered at home by family members or carers, e.g., care of
patients recently discharge from a health-care setting, overall hygiene
protocols for home settings should be based on risk management.

3.4. Proposal for a user-centred approach to hygiene based on risk
management

Since 1997, IFH has been developing an approach to hygiene based
on accepted principles of risk management, known as Targeted Hygiene
[5-7,11,12,14]. This focuses hygiene practices at the times when
harmful microbes are most likely to spread, and the places through
which they are spread, to break the chain of infection. It is applicable to
all hygiene-related infections, including gastrointestinal, respiratory
and skin infections. Targeted Hygiene focuses on hygiene as experienced
by the public, as a set of interrelated, interdependent actions performed
throughout daily life to reduce exposure to harmful microbes. In this
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Targeted hygiene
based on risk
management

Public hygiene
behaviour in home
and everyday life to

reduce isk of infection
to an acceptable level

Clinical
evidence-based
intervention

¥

Infection
prevention delivered
at home to family
members in high risk
healthcare situations

Fig. 1. The interaction between everyday life hygiene and hygiene in home healthcare.

way it provides a framework for communicating hygiene in a
user-centric manner to be better understood.

Microbiological and behavioural assessment suggests there are 9 key
moments in our daily lives when harmful microbes are most likely to be
spreading such that we can become exposed and infected (Fig. 2) [46].
Microbiological and epidemiological data underpinning development of
Targeted Hygiene is detailed in an IFH review [14].

What makes this approach user-centric is that it communicates hy-
giene actions in the sequence in which the public need to receive it. It
starts by identifying the moments in our daily lives WHEN practising
hygiene is important (e.g., handling raw foods or using the toilet), and
the places WHERE we need to act at that moment (hands, surfaces etc).
Thirdly it identifies HOW to practise hygiene in those places (hand-
washing, surface cleaning, mask wearing etc) [46]. Although hand-
washing is central to all moments, this approach shows when it needs to
be performed and the need to combine it with actions at other critical

points, to maximise impact on infection risk. Although 83% of people
polled in 2022 [20,21] said ‘None of the measures we take are 100%
effective, so it’s important to follow as many recommended measures as
possible”, messaging has so far failed to convince the public to continue
wearing masks voluntarily in crowded places [47].

Establishing a “when, where, how” framework works to build resil-
ience to change; because it is common to all hygiene-related infectious
diseases it enables the public to easily understand, adapt and respond to
“enhanced” or intensified hygiene advice when necessary.

3.5. Targeted hygiene - a tool for developing behaviour change strategies

In the last few years, we have seen development of the Health Belief
Model [15,16] and COM-B [17] (Fig. 3) for changing hygiene behav-
iours. Targeted Hygiene provides a hygiene practice policy which, when
combined with these models not only promotes behaviour change, but
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Fig. 2. The key moments for hygiene in home and everyday life settings (Copyright: International Scientific Forum on Home Hygiene).
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CAPABILITY (C)]  toO assess risk.

e Adequate knowledge, understanding, ability and skills — understanding the
chain of infection, and when and where to take action to reduce risk. Ability

OPPORTUNITY - .
) behaviours easier

e External factors such as ready access to soap and water/hand santizers and
disinfectants at key moments which make adopting better hygiene

MOTIVATION

e Psychological factors that drive decision-making to practice good hygiene.
Include perceived susceptibility, perceived severity of illness and cost benefit
M) analysis - what is in it for me? Peer pressure, nudges to action.

J

Fig. 3. Targeted Hygiene Behaviour Change based on Health Belief Models.

also ensures that hygiene behaviours and messages are effective in
protecting against exposure to infection.

Fig. 3 shows that Targeted Hygiene works not only to communicate
knowledge (i.e., effective practice communicated in a way that builds
cognitive understanding), but also to develop positive, constructive
messaging (motivation) which build on “opportunities” such as provi-
sion of hand hygiene facilities. Rather than giving prescriptive guidance,
Targeted Hygiene can be communicated through visual images, graphics
and YouTube videos that work to dispel myths and misunderstandings
and engage and empower the public to practice effective hygiene (as
opposed to visible cleanliness) at key moments [46].

Targeted Hygiene, applied with behaviour change models was used
to control transmission of COVID-19 and other infections, in public areas
at the 2021 COP26 Glasgow summit [48,49]. Public messaging and
strategically placed hand santizer stations were deployed to promote
targeted hand hygiene.

4. Discussion

From the 1970s when experts were predicting the end of the era of
infectious diseases [50], 2020 brought a pandemic with 6 million re-
ported deaths, long-term health problems, and global disruption of
public and economic life. The evidence given in the above narrative
indicates that to build public hygiene understanding and resilience that
meets current and future needs, the following actions are needed:

4.1. Action 1. establish effective leadership

The separate aspects of HEDL hygiene (food safety, healthcare, AMR,
pandemic preparedness) need to be brought together under a dedicated
leadership team with power and investment to drive change. Developing
a consistent approach to public messaging that recognises that all as-
pects of hygiene are based on the same underlying principles requires a
strategy that is user-centric. With separate aspects of HEDL hygiene
being dealt with by different agencies or different departments within
agencies, vital data on the overall health, economic and societal costs of
hygiene-preventable diseases are lacking and need to be generated.

The leadership team must be supported by advisory groups from a
wide range of disciplines, departments, agencies and NGOs (environ-
mental health, food safety, pandemic preparedness, healthcare and
AMR).

4.2. Action 2. adopt a risk management approach to HEDL hygiene

HEDL Hygiene requires a risk management approach, focussed on
reducing infection exposure risk to an acceptable level. Targeted

Hygiene provides a framework to address all types of infection risks
(respiratory, skin, intestinal, etc) by communicating when, where and
how to practise hygiene, but also provides a tool for building hygiene
understanding and resilience. Further work is needed to develop
Quantitative Microbial Risk Assessment models that utilise the database
of quantitative information about how pathogens spread in occupied
settings, to produce quantitative estimates of the impact of public hy-
giene behaviours in reducing infection rates.

4.3. Action 3. develop effective behaviour change strategies

Despite high awareness of the importance of hygiene, people are at
risk because of their poor understanding of the nature of infection routes
and risks they encounter. Hygiene behaviour change models together
with the Targeted Hygiene framework need to be further developed and
tested as a means to develop more effective and resilient hygiene
behaviour.
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