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FOREWORD

Following a meeting in London,
England in 2018, a group of experts
in hygiene agreed to prepare a
consensus report summarizing
why hygiene in home and everyday
life (HEDL) is important and what
wor— needs to be done to ensure it is
L fully recognised as an equal partner
e with hygiene in healthcare and
institutional settings in controlling
Containing the burden the burden of infectious diseases

OF InJoctions Uskaids is and tackling antimicrobial resistance
everyone's responsibility 9
(AMR).

An issue highlighted in the report
was the growing threat from a

global pandemic, possibly due to

a respiratory pathogen such as
influenza. If this happened, hygiene in
our homes and everyday lives would
be the vital first line of defence to
mitigate spread before other measures, such as vaccines and antimicrobials,
become available. These fears were realised in early 2020 when the COVID-19
pandemic spread rapidly across the world in the absence of effective first-line
mitigation measures.

In light of these events, IFH has prepared this revised 2021 white paper to
explore what needs to be learned from the COVID-19 pandemic. As stated
in the 2018 paper, in the past, HEDL hygiene has tended to be considered
less important than infection prevention and control in health facilities.
Hopefully, the COVID-19 pandemic will refocus the attention of politicians,
healthcare professionals, academics and others on the vital role of public
hygiene understanding and hygiene behaviour when living with an infection
for which we have no effective pharmaceutical interventions. We need to
recognise that the next pandemic, the spread of antimicrobial resistance, is
already underway. Public hygiene behaviour has a major, but hitherto under-
recognised, role to play, by driving down infection rates and the associated
need for antimicrobial use, the main driver of AMR.

This report is intended to be constructive and pragmatic, providing a
framework for workable solutions. It centres around our understanding

of how a risk management approach provides us with the best option for
developing hygiene strategy which is effective in addressing the issues we
currently face, including sustainable use of the resources needed to perform
hygiene practices. This report calls on the many stakeholder groups including
scientists, healthcare professionals, environmentalists, the media etc to work
together to achieve the objectives set out in this report. It is only by working
together that we will be able to achieve the health benefits hygiene in home
and everyday life offers.
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SUMMARY

The report shows that hygiene in our homes and everyday lives is of paramount importance in the 21st
century and has played a critical role in fighting the Coronavirus pandemic in 2020/21. Fundamental
changes in the last 30 years have reinstated hygiene on the public health agenda. These changes include
not only threats posed by emerging pathogens, most particularly respiratory pathogens, but also new
strains of existing pathogens, particularly those resistant to antimicrobial agents. It also includes growing
numbers of those more vulnerable to infection now, living or being cared for in domestic settings.

The report evaluates how household hygiene needs to change to meet 21st century needs. It centres
around developing a risk management approach (Targeted Hygiene) for addressing the issues we currently
face.

This report also includes findings of a new study on public understanding of hygiene carried out in 23
European countries. The poll indicates that the public is confused about what hygiene means and how it
differs from cleanliness. It shows that, although the public’s actions are to some extent guided by their
perception of risk, there is limited understanding of key risk situations and when (and where] hygiene is
needed.

The major findings are:

¢ Hygiene in our homes and everyday lives (HEDL) is of paramount importance in the 21st century,
but needs to be better recognised by national and international policy makers as an equal partner with
infection prevention in healthcare and other settings, and given a more equal allocation of resources.

e If hygiene in HEDL is to be effective, it needs an approach appropriate to the issues we currently
face. Targeted Hygiene provides a framework for developing hygiene that is effective and also
addresses sustainability and other issues. However, work is needed, using new scientific methods, to
develop this approach and estimate its effectiveness in reducing infection risks.

e Targeted Hygiene provides a framework for addressing hygiene-related issues including sustainable
use of resources (chemicals, energy, microbiocides), minimizing environmental impacts and adverse
effects that cleaning and cleaning agents might have on human interaction with essential microbes.
Lack of a unified voice advocating for hygiene in home and everyday life means these issues can be
regarded as more important, leaving hygiene and its importance in second place.

e Achieving the benefits of Targeted Hygiene depends on getting the public to understand and
adopt this approach. Misunderstandings and myths around hygiene and cleanliness are currently
undermining efforts to promote hygiene behaviour change. To achieve behaviour change we need
further work to explore cognitive influences on hygiene understanding and behaviour, and better
understand the drivers for behaviour change. Only by incorporating these learnings into hygiene
promotion strategies will we be able to realise the health benefits that Targeted Hygiene can deliver.



Scope of the report

This white paper outlines the 5 key issues that need to be considered in developing and promoting home
and everyday life hygiene:

e The importance of HEDL hygiene in preventing the spread of infectious diseases.

e Development of a risk management approach whereby hygiene practices are targeted at the key
moments when there is the highest risk of infectious microbes being spread and causing infection.

e Application of new approaches for developing effective and sustainable hygiene protocols and procedures.
e Identification of barriers to changing hygiene behaviour.
e Investigation of public understanding of hygiene.

This paper is written from the perspective of domestic and everyday living in high-income countries (HICs),
where water and sanitation standards are mostly adequate to good. In principle, the recommendations are
also appropriate to low-and middle-income countries (LMICs) but need to be adapted for environments that
lack access to basic amenities (water, sanitation) essential to practicing hygiene.

Definition of Hygiene: When used in the context of this report, the term “hygiene” will refer solely to
practices aimed at promoting good health by breaking the chain of infection. We realise that a much
broader definition is often used, e.g. The Oxford English Dictionary defines hygiene as “practices through
which people maintain or promote good health” and thus includes oral and personal hygiene, and health
issues such as obesity, alcohol abuse etc. It can also include air quality and general cleanliness (absence of
dirt, tidiness and living in a clean-looking environment) which is regarded as conferring a health benefit, by
promoting a feeling of well-being.

Abbreviations of terms used in this report can be found in Annex 2



Who should read this report?

The aim of IFH is to develop and promote hygiene in home and everyday life (HEDL) settings and achieve
hygiene behaviour change. This can only be accomplished by engaging with and working with, inter alia, the
following key stakeholders groups:

Aim Target stakeholder groups

Greater recognition of the importance National and international health policy
of hygiene, and investment in behaviour makers, health agencies and health
change professionals
/
Ensure hygiene is given due recognition,
and focuses on maximum protection . .
against infection whilst also addressing tc?;'eetﬂgﬁt\f&i?r?i1?5%?35?&??&'%?1?5;
ti gnw;qnlmen_tatl lssuFAth;;:kl:mlg : microbiomists enviror'lmentalists, '
antimicrobial resistance , balancing regulators, private sector
hygiene against the need for exposure to
beneficial microbes
V.
Strengthen the scientific framework for Academia and the private sector (domestic
delivering effective Targeted Hygiene which hygiene appliance and hygiene product
focuses on breaking the chain of infection manufacturers)
/

Scientists and healthcare professionals,
together with those who communicate with
the public: peer influencers, community
workers, health-promoting agencies,

Provide the public with clear, engaging,
consistent messaging about harmful
microbes, their spread and the role of
preventive stratcgicSis hygle_ne- school curriculum developers, consumer
based products and hygiene practices agencies, mass media, private sector




Section 1. The need for hygiene in home and everyday
life settings

It is difficult to comprehend that, in the 1970s, with vaccines and antibiotics freely available, some experts
were predicting infectious diseases would soon be a thing of the past.? As a result, investment in hygiene
promotion declined. Since then fundamental changes have occurred which have reinstated hygiene on the
health agenda. Developing hygiene for HEDL, appropriate to current needs, requires an understanding of
these changes.

1.1 Emergence of new pathogens and new microbial threats

A key driver has been the ongoing emergence of new pathogens, especially viral pathogens. The 1980s saw
the emergence of the norovirus winter vomiting “bug” which is highly transmissible and now endemic in the
community. Studies in England and Wales® and the Netherlands* suggest that, respectively, 1in 20 and 1 in
25 people have a bout of norovirus each year. Norovirus mainly spreads from person-to-person although
food is increasingly seen as a vehicle. It is now recognised as the most significant cause of infectious
intestinal disease in the developed world.® A 2016 review from Africa reported a mean overall prevalence of
13.5% in children <5 years old hospitalized with acute gastroenteritis.

As norovirus is not treatable by antibiotics, and there is no vaccine available, hygiene remains the first line
of defence. Since hospital outbreaks originate in the community, reducing circulation in the community is
also a means to reduce hospital outbreaks.”

1.2 The global pandemic

From 2000 we have seen the emergence of respiratory infections prompting concern about a global
pandemic. This included the previously unknown severe acute respiratory syndrome (SARS) in 2003,2 an
avian influenza virus pandemic caused by the H1N1 virus strain in 20097 and the COVID-19 pandemic in
2020. Prior to the 1970s, it was assumed that spread of respiratory viruses was via droplets and aerosols.
In the last 30 years microbiological' and epidemiological data'"'? have shown that hands and surfaces also
contribute and that hand hygiene can help limit spread. Preparedness plans recognise that in the early
stages of a pandemic public hygiene behaviour is essential to mitigating spread before other measures can
be put in place.”™'' Professor Peter Piot, Former Director of the London School of Hygiene and Tropical
Medicine said “As the historical foundation of public health, good hygiene is one of the most important tools
we have in fighting pandemics”."

1.3. Tackling antimicrobial resistance (AMR) - a global threat

AMR is one of the biggest threats to global health, food security and development today. Tackling AMR
focuses on education, surveillance, infection prevention, antibiotic use and finding new antibiotics. Where
early initiatives focussed on infection prevention in healthcare settings, policy makers now recognise that
this cannot be achieved without reducing spread in the community." An EU Health policy brief'” states
“Patients and their families are key elements in the chain of transmission in healthcare facilities. Studies of
the impact of patient and family-oriented education on the rate of hospital-acquired infections are needed”.

Collignon concludes? “Reduction of antibiotic consumption will not be sufficient to control AMR because
contagion, the spread of resistant strains and resistance genes, seems to be the dominant contributing
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factor. Measures to improve sanitation, access to clean water, governance and public healthcare
expenditure are needed to tackle AMR on a global scale”. LMICs are disproportionately affected by AMR,
exacerbated by sub-optimal WASH (Water, Sanitation, Hygiene] infrastructure?' and antibiotic misuse
exacerbated by the COVID-19 pandemic, further illustrating the need for hygiene in resource-limited
settings.?

Hygiene in HEDL addresses AMR by preventing infections, thereby reducing the need for antibiotic
prescribing. It also provides a means to reduce the spread of resistant bacteria such as methicillin-
resistant Staphylococcus aureus (MRSA), and multi-drug resistant. Gram negative strains.?242526 WHQ,%
EU? and US? action plans emphasize the need for society-wide engagement, focussing on prevention first.
At present, National Action Plans (NAPs] mostly focus on healthcare facilities. An exception is the UK** and
Canadian action plans.’' The UK plan states “when it comes to preventing infection, the public has a huge
part to play.”® It highlights the e-bug programme (www.e-bug.eu) which aims to ensure all children in
Europe leave school with an understanding of AMR and the role of hygiene.

A recent review®? shows that NAPs in low and middle-income communities (LMICs], also pay insufficient
attention to community WASH programmes. It is forecast the annual death toll from AMR infections could
reach 10 million by 2050, of which 9 million are likely to be in LMICs in Africa and Asia.*® An area where
progress is being made is the African region, where half of the seven plans® recognise the importance

of community WASH programmes. The South African NAP has implemented interventions to mobilise
communities to adopt basic infection prevention and hand hygiene and recognises access to safe WASH
services are critical to community hygiene.

1.4. Social and demographic changes

In the 1970s, in HMICs (High and Middle Income communities), the importance of hygiene was downplayed
on the basis that healthy people in home settings are at little risk of infection. Social and demographic
changes mean that, in recent years, the number of people at increased risk of infection living in the
community (referred to in this paper as vulnerable groups) has significantly increased, now accounting

for 20% or more of the population.®®3¢ |t is estimated one in five people worldwide is at increased risk of
severe COVID-19 due to underlying health conditions.*” The largest proportion is the elderly, who have
reduced immunity to infection, often exacerbated by co-morbidities such as diabetes and cancer. It also
includes the very young, patients discharged from hospital and family members with invasive devices such
as catheters. Also at risk are those with chronic and degenerative illnesses (e.g. HIV/AIDS) or receiving
immunosuppressant therapies. For immunosuppressed individuals, antibiotics increase susceptibility to
Clostridioides difficile infection.

Vulnerable groups are also at risk from opportunistic pathogens such as Pseudomonas aeruginosa,
Escherichia coli and Klebsiella spp which infect wounds, catheter-insertion sites, and contaminate medical
equipment. Other opportunistic pathogens found in home settings that particularly affect vulnerable groups
are Legionnaires’ bacillus and Aspergillus spp.'

Populations across the world that live under stress, such as those living in poverty and degradation or
who belong to racial and ethnic minorities, experience higher rates of illness and death across a wide
range of health conditions, including infectious diseases.®?* Data shows continuous stress caused by
microaggressions associated with racism have a physiological impact resulting in a constant heightened
inflammatory response and increased susceptibility to infection.® Yet again, the COVID-19 pandemic has
highlighted that addressing these issues is key to improving resilience to infectious disease threats.



1.5 Foodborne infection and home hygiene

Foodborne infections place a heavy toll on health and prosperity which could be significantly reduced by
implementation of good food hygiene.***! The evidence base for the following is set out in Appendix Note 1.
A barrier to hygiene behaviour change is that the public tends to believe foodborne infection is more likely
to occur outside the home. In reality UK data suggests 12-17% of outbreaks are associated with the home,*
whilst data from 18 European countries indicate 31% of outbreaks occur in private homes.** In US and
Canada the home was implicated in 7-46% of outbreaks.*?

Foodborne illness is a hygiene issue for which we have estimates of economic and societal gains that could
be achieved by improved food hygiene behaviour in the home. A US study* estimated the annual economic
loss from Campylobacter and Salmonella spp to be $6.9 and $4.7 billion, respectively. A 2018 UK report
estimated the burden (direct and indirect (loss of earnings, school absenteeism etc)) is around £3bn.*

1
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Section 2. Development of hygiene policy in home and
everyday life spaces to meet 21st Century needs

In line with changes over the last 30 years, it has become apparent that guidance on hygiene practices
needs to be reviewed to ensure it is appropriate to the issues we face, now and in the future. Since 1997,
The International Scientific Forum on Home Hygiene (IFH) and our partners have taken advantage of

the growing evidence base on how infections are spread, to develop an approach to hygiene in home

and everyday life known as Targeted Hygiene."*4447 Targeted Hygiene is based on risk management
approaches developed by the food and pharmaceutical industries since the 1960s to control microbial risks.
Microbiological and other data used in developing Targeted Hygiene is set out in an IFH review.'® Targeted
Hygiene means focusing hygiene practices at the times (moments) and in the places that matter most. This
approach recognises the inadequacy of C20th approaches based on the public’s belief that, by maintaining
cleanliness by regular cleaning and disinfection, it is possible to “keep” a home hygienic. There is poor
understanding that the main risk is from humans, domestic animals and food-handling."

2.1 The Chain of Infection and Targeted Hygiene

Understanding Targeted Hygiene depends on understanding how infections spread i.e. the Chain of
Infection (Figure 1). Targeted Hygiene recognises that the major sources of harmful microbes in HEDL
settings are not places that are “dirty”. In reality they are mainly people, foods and domestic animals who
occupy these spaces, who may carry and/or be contaminated with pathogenic or potentially pathogenic
microbes. It includes those who are clinically ill, but also healthy carriers of harmful microbes that can
cause infection in others. COVID-19 highlights the importance of asymptomatic infection, where data
suggests that 30% or more cases are asymptomatic.*® A study of UK households from April to June 2020
suggested 75% of people with SARS-CoV-2 were asymptomatic.”” Households appear to be the highest
risk setting for transmission of COVID-19.°%%"°2 Persuading the public to behave at all times as if they are
infected presents a significant challenge. Hygiene is also important in preventing the silent spread of AMR
strains across the community and onwards into hospital settings.%®

Figure 1: The chain of

infection transmission Source of Pathogens

People, pets, contaminated
food and water

Recipient Exit Route

Faeces, vomit, exudates, skin
scales, mucous, juices from
foods

All are at risk of infection,
but some are at higher risk

Portal of entry Spread of pathogens

Via hands, hand and food
contact surfaces, cleaning
utensils, clothes, linens

Mouth, nose, eyes, damaged
skin or mucous membrane




Figure 1, shows, when there is an infected person, animal or contaminated food or water source in the
home, harmful organisms will be shed from these sources into the environment during daily life activities
and can spread via surfaces (hands, body surfaces, environmental surfaces, cleaning utensils, clothing
and linens etc) and the air such that we become exposed to them via our mouth, eyes, nose, open wounds,
damaged membranes etc and can develop an infection. Hygiene practices are used to prevent this from
happening i.e. break the chain of infection. If we are not exposed to harmful microbes we cannot be
infected.

2.2 The 9 key moments when hygiene matters

Evaluation of microbiological data related to the spread of harmful microbes in living environments,®
coupled with assessment of people’s behaviour, indicates there are 9 key moments in our daily lives where
harmful microbes are most likely to be spreading:

1. During food handling

Whilst eating with fingers

Using the toilet or changing a baby’s nappy

Coughing, sneezing, nose-blowing

Touching surfaces frequently touched by other people
Handling and laundering, clothing, towels and bed linens etc

Caring for domestic animals

©® N o a M L b

Handling and disposing of rubbish
9. Caring for an infected family member

Development of the “key moments” concept of Targeted Hygiene dates from the 2019 Royal Society for
Public Health (RSPH) poll* when it became clear that, although the public say they understand Targeted
Hygiene, they tend to see it as “targeting the places that are risky”. The moments (times not places])
approach communicates a visual concept that hygiene is about taking action when harmful microbes are
likely to be spreading.

To be effective these actions need to be performed not only at the moments when harmful organisms

are most likely to be spreading, they also need to focus on the surface or airborne vectors (called control
points) through which we are most likely to be exposed to them, via the mouth, nose, eyes, etc. These
control points are identified using standard principles of risk assessment, i.e. the infection risk from
contaminated hands, surfaces, etc depends on both probability of contamination with harmful microbes at
that moment, and the probability of subsequent exposure to these microbes if they are allowed to spread,
assuming they remain viable.

Although these are not the only moments when hygiene practices are needed, it is argued that, routinely
practicing hygiene at these moments, could substantially reduce the risk of infection. It could be argued,
for example “before touching eyes, nose, or mouth” should be included as a tenth moment. Also, since
listing the 9 moments,**” data from COVID-19, has shown that infected droplets and aerosols can also be
generated by speaking, shouting and singing.® If, we can educate the public to visualize hygiene as “taking
action at risk moments” this provides a sound basis for prompting action when and where needed, thereby
building behaviour change in the future.

13



14

By examining the 9 moments, it is possible, (as shown in Fig. 2] to construct a “ranking of surfaces”
according to the likelihood they are involved (i.e. are critical points) in infection transmission at risk
moments:

1.

Surfaces with the highest risk, i.e. surfaces most often associated with the key 9 moments, include the
hands, hand contact surfaces, food contact surfaces and cleaning utensils (including kitchen cloths,
sponges, washing up brushes etc).

Clothing (particularly clothing in contact with the human body), bed linens, hand and bath towels and
face cloths etc, can also contribute to spread, although risks related to these surfaces are somewhat
lower since they may rely on additional chain links, such as hands, to transfer the microbes from the
fabric to a susceptible person.

Toilets and sink, bath, washbasin and shower surfaces can also contribute to establishing a chain of
infection although, again, data suggest risks are normally lower as they rely on the other “chain links”
such as the rates of transfer from surfaces to hands and hands to face.%

By contrast, floors, walls, furniture and other surfaces (i.e. not hand or food contact surfaces) are
considered as low risk and of less concern. Although they may look visibly dirty and have high levels of
microbes, they are considered low risk partly because harmful microbes are unlikely to be present'
and partly because we do not have frequent exposure to them. This means the daily/weekly routine of
keeping floors, furniture, etc visibly clean contributes little to preventing microbial exposure, compared
with practices carried out at critical moments.

Figure 2 - Surfaces in the home,
ranked “least to most” likely to
transmit infection at key moments

Cleaning
cloths

Clothing & & utensils
household Food contact
linens surfaces

Floors
Walls Toilets, baths, Hand contact
Furniture sinks, basins surfaces

Although this is a useful ranking, it is not a constant. Toilets are considered relatively low risk based

on data showing that they do what they were designed to do, i.e. get rid of faecal pathogens from the
home safely. But if someone has norovirus infection or diarrhoea, splashing and aerosol generation can
contaminate hand contact surfaces.®

Similarly, risks associated with floors increase where there is a crawling baby on the floor, orin
communities where it is the custom to sit on the floor to eat during family gatherings, religious festivals
etc. To contain this risk, however, hygiene practices must be used immediately before using the floor.
Particles bearing bacteria, viruses etc settling onto floors, furniture (including soft furnishings) and
other horizontal surfaces can be resuspended due to airflow patterns, or turbulence (walking, etc).%
Resuspended particles can be inhaled or resettle back onto contact surfaces.” This is a risk for drought-



tolerant organisms such as S. aureus (including MRSA), C. difficile® and norovirus.®'

Although the principles and routes of transmission of infections are the same, regardless of the setting, it is
acknowledged the 9 key moments of hygiene in their current form is not applicable in LMIC contexts where
open defecation, poor/lack of access to clean water, sanitation and electricity, high population densities

in slums/informal settlements, close contact with food and animals pose additional challenges. Targeted
Hygiene needs to be reconceptualised for these settings where vulnerabilities are exacerbated by poor
socio-economic determinants of health and wellness.

2.3 Learnings about infections transmitted via the air and contact surfaces

SARS-CoV-2 has given new insights into virus transmission. The evidence base for the following is set
out in Appendix Note 2. For COVID-19, airborne spread is likely the main driver, although opinions differ
on the relative importance of aerosols which can travel a considerable distance and larger respiratory
droplets where close contact is required. Opinion also differs about risks from hand contact with surfaces
relative to airborne routes, some concluding that surface spread is negligible. Whilst this might be so in
public spaces, particularly outdoors, where surfaces are rarely touched, it does not apply in home settings
(thought to be the highest risk setting for transmission) where there are frequent opportunities to touch
surfaces recently touched by others. A modelling study of occupationally acquired COVID-19 infection in a
healthcare setting estimated contact routes contribute 8.2% to the total risk of infection®® which suggests,
in a large community population, efforts to reduce indirect contact routes could translate to meaningful
reductions in infection risk.

It must be recognised that the relative importance of contact versus airborne routes is different for the
different viruses of importance in HEDL settings. For influenza, data suggest that transmission via hands
and contact surfaces is significantly less than via airborne routes. By contrast, for rhinovirus and norovirus,
contact surface transmission is relatively more important, with some investigators maintaining rhinovirus
contamination of the hands followed by touching the eyes or nose may be the most important route. Since
risk management means simultaneous intervention at key control points, hygiene must be targeted at
hands and hand contact surfaces as well as airborne routes. The problem is that surfaces cannot be
disinfected every time they are touched. However, knowing they represent a risk, can act as a prompt to
decontaminate hands after touching contact surfaces and focus on contact surfaces when cleaning.

To maximize protection in HEDL settings, hygiene policies must take account of the growing database of
knowledge about differences in routes of spread of different bacteria and viruses.

2.4 Hygiene in everyday life settings

A key issue which COVID-19 has highlighted is the importance of hygiene in our shared use of public
spaces. To reopen since COVID 19 lockdown, offices, restaurants, shops and supermarkets have had to
implement strategies to make their facilities so-called “COVID secure”. Despite national attempts to
promote a targeted approach (hands, face, space, ventilation), some of the strategies adopted illustrate
the ongoing belief that untargeted, “deep cleaning” can make a public space “COVID secure”. As a result
we have seen examples of what is being called “hygiene theatre”.t*%% These are ostentatious measures
involving fogging and spraying of outdoor and indoor spaces aimed at giving peace of mind. There is a lack
of awareness that safety depends on whether the public are sharing responsibility and adopting hygienic
behaviours in public spaces. Facility managers are dependent on the public to keep facilities COVID-19
secure, and need to pay equal attention to enabling and encouraging the public to practice Targeted
Hygiene, by organizing how they are seated and move about and providing easy access to hand sanitizers
etc.®

15
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Section 3. Targeted Hygiene practices and procedures

An equally important part of Targeted Hygiene is “breaking the chain of infection”. To do this, hygiene
practices (products and how they are used) are needed which reduce organisms on key surfaces (or air) at
key moments, to an acceptable safety target level.”

3.1 Hygiene procedures and how they work

In principle (whether for hands, surfaces, fabrics or the air) there are two ways to achieve this:

e Physical removal of pathogens using soap or detergent-based cleaning followed by rinsing, or dry
wiping - usually referred to as cleaning. Masks are also a means of removal to prevent spread of
respiratory aerosols and droplets.

e Using an antimicrobial product (disinfectants, antibacterials or alcohol hand sanitizers) or processes
(heat at 60°C or above, UV light) that inactivate/kill pathogens in situ - this is called disinfection.

Used singly, sequentially or in combination, both have the potential to reduce contamination to a safe
level. While there is extensive published data on the efficacy of household disinfectants, this is not so for
physical removal processes.’” In some risk situations, removal processes are enough i.e. where microbes
can be rinsed from the surface, but for surfaces that cannot be rinsed, a microbiocidal product may be
needed.68,69,70,71

The COVID-19 pandemic has introduced a new element into Targeted Hygiene, namely the role of social
isolation, social distancing, mask-wearing, and ventilation to reduce spread of airborne viruses. Lockdown
strategies show these measures are effective, although there is uncertainty about the relative impact of
hygiene measures, versus restricted population interaction.”>” The impact such measures can have on the
burden of infectious disease is demonstrated by reports across the world showing significantly reduced
rates of influenza and other notifiable diseases during the COVID-19 pandemic.747>76.77

Breaking the chain of infection also includes behaviours that avoid initiating spread. This is particularly
important in food hygiene. Examples include automated soap dispensers, no-touch tap handles, avoiding
eating food with fingers, careful preparation and storage of food, (e.g. not washing raw chickens under
running water) and cooking food thoroughly.

3.2 Optimizing the efficacy and sustainability of hygiene procedures

A key feature of Targeted Hygiene is that it provides a framework for developing hygiene procedures that
are cost effective.” Breaking the chain of infection requires consumption of detergents, soap, water,
mechanical action, heat, disinfectants and other agents. In recent years there has been investment in
developing test models simulating use conditions to evaluate how resources work, independently or
together, to reduce contamination on hands, surfaces and fabrics’ and how processes can be optimised to
deliver hygiene with more cost-effective use of resources. An example of this is use of the Sinner circle” to
optimise laundry hygiene.®’ Each resource contributes a percentage of the total hygiene performance and
can, in principle, be compensated by the others e.g. laundering at low temperatures to save energy can be
compensated by longer cycle times or low-level microbiocidal agents.

* To be infected, we must be exposed to an infectious dose (ID) of bacteria, viruses etc. The minimum dose for different pathogens may be as little

as 10 particles for some viruses, up-to several thousand cells for bacterial species. The ID may be lower for those with low infection immunity.



We have also seen the development of Quantitative Microbial Risk Assessment (QMRA) which enables us
to evaluate hygiene efficacy based on infection risk reduction.?’® QMRA can be conducted in tandem with
environmental microbiology and/or human behaviour studies or use of published data. (Initial pathogen
level, transfer rates via hands and surfaces, infectious dose etc) to model the chain of infection and give

a quantitative estimate of infection risk from exposure (e.g. hand to mouth) and the risk reduction due to
hygiene interventions. QMRA enables us to combine removal processes with microbiocidal processes (low
or high level) to reduce infection risk to an acceptable level. It thus offers the means to develop procedures
that ensure processes (heat, detergent, microbiocides etc) are more precisely tailored to infection risk,
thereby avoiding overuse of resources.

Risk modelling can also be used to estimate the separate or combined efficacy of interdependent
interventions (e.g. hand and hand contact surface hygiene). Modelling indicates hand hygiene alone is
insufficient for limiting surface transmission 88 These approaches contrast significantly with current
regulations that disinfectants must conform to standard performance tests (3, 4, or 5 log reduction (LR) in
contamination) regardless of whether this might be greater than needed. In-use efficacy of the product plus
process is rarely assessed and regulations do not allow for procedures where low level microbiocidal action
is utilised. Recent studies show soap and detergents have measurable microbiocidal action against some
bacterial and enveloped viral strains.88

Section 1 showed that, for hygiene to meet 21st Century needs, procedures must be effective against viral
as well as bacterial pathogens. This is important because data now show that viral pathogens tend to have
lower infectious doses.?’ This is borne out by QMRA estimates (summarised in Appendix Note 3] which
indicate that LRs required to reduce norovirus and rhinovirus (cold virus) to a safe level, may be higher than
for bacterial strains.

3.3 Longer lasting hygiene (LLH) technologies on hand contact surfaces

A key concept of Targeted Hygiene is using hygiene products at specific risk moments to prevent the
onward spread of infectious microbes. This maximizes protection against infection but also limits any
adverse environmental and health impacts from product residues (see section 5). For the risk moment
“touching surfaces frequently touched by others”, where it is impossible to decontaminate every time they
are touched, there may be a case where, properly controlled, use of LLH products could have a measurable
impact on infection rates.

The last 20 or so years has seen the development of antimicrobial coatings containing copper and other
agents, which, when applied to contact surfaces around hospital patient beds, have been demonstrated
to reduce healthcare-associated infection rates.®#709 For LLH products to be accepted, key parameters
must be met. Firstly, they must have bactericidal and virucidal’? action against pathogens associated with
HEDL settings. They must have rapid action (preferably within 1 min) to ensure the next person touching
the surface does not pick up an infectious dose. Secondly, they must be tested using new approaches,

as outlined above and demonstrate a significant impact on infection rates, which outweigh any risks
associated with product residues. It is crucial also that LLH products are not promoted in a way that
engenders a false sense of security that these products “keep the home hygienic” thereby obviating the
need for intervention at key moments to prevent spread of infection.
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Section 4. Public understanding of hygiene and
hygiene issues

A key barrier to change is public misunderstanding of hygiene, what it means and how it differs from
cleanliness. In 2018, RSPH carried out a UK online poll of 2000 people.**’ In 2020 AISE (International
Association for soaps, detergents and maintenance products), in collaboration with IFH, extended this
to a Europe-wide study in 23 countries categorised into 5 regions.” The study involved more than 4500
panellists:

e Western Europe: Belgium, the Netherlands, France, Germany, Switzerland

e  Eastern Europe: Hungary, Poland, Rumania, Slovakia, Czech Republic, Bulgaria
e Southern Europe: Greece, Italy, Portugal, Spain, Turkey

e UK/Ireland

e The Nordics: Denmark, Finland, Norway, Sweden

The initial study was carried out pre-COVID-19 in February 2020. Trends observed in UK /Ireland in this
2020 poll were similar to the 2018 RSPH poll. Detailed results of both polls are published elsewhere.*’%
Trends were largely similar across the EU but, for example, reported use of disinfectants ranged from 60%
in Nordic region to 96% in Southern Europe.

4.1 To what extent does people's perception of risk influence their hygiene
behaviour?

A key objective was to find out how the public’s self-reported hygiene behaviours reflect their beliefs about
infection risks and how their beliefs and actions align with Targeted Hygiene. Respondents were questioned
about 10 different situations ranging from actions associated with the 9 key moments for hygiene, to

others generally considered low risk. Results suggest, although their actions are to some extent guided

by perception of risk, there was significant misunderstanding of what are key risk situations/moments and
when (and where) hygiene needs to be practiced to maximise protection against infection:

e  For key moments such as using the toilet, washing hands after handling raw meat and eating food with
fingers, there was good awareness (85-89%] of risk which correlated with 83-90% respectively saying
they washed their hands appropriately.

e Similarly, there was good awareness of risk associated with coughing and sneezing (80%) but only 60%
reported washing hands at these moments.

e There was fairly good awareness (76%) of the importance of keeping pet feeding bowls separate from
family feeding utensils, but only 45% reported doing this.

By Contrast:

e  For cleaning cloths, considered as high risk, only 65% said not cleaning them after each use was high
or medium risk. Only 49% reported they always or often did this.

° For routine cleaning of surfaces such as kitchen and bathroom floors, normally considered low risk,
there was over estimation of risk and inappropriate use of disinfectants. In all, 64% said “not using
disinfectant to clean kitchen and bathroom floors” was high/medium risk and 62% reported always/
often using a disinfectant.



4.2 To what extent does people's perception of risk influence disinfectant usage?

Similarly, when self-reported disinfectant usage was evaluated, it was found that, (of the 74% who said they
used disinfectants in their home), 74% said they only used them in situations where they believed there was
risk. In reality, however, self-reported use was observed in some risk situations where they are needed,
whilst in other risky situations, they were only rarely used. Similarly, there was usage in situations normally
considered as low risk:

e Although 74% said they used disinfectants on hand contact surfaces associated with the toilet, only
48% said they disinfected surfaces after handling raw meat and poultry and only 31% used them to
clean the cleaning cloth.

e But there was widespread usage (53-65%) for routine cleaning of floors and other surfaces in kitchens
and bathrooms (i.e. overestimation of risk].

4.3 To what extent has the COVID-19 pandemic altered hygiene behaviours?

To evaluate the impact of COVID-19, the poll was repeated in June 2020. Despite the opportunity for health
authorities to promote messages which focused on targeted measures to prevent airborne and surface
spread, there was little change in public perception of risk or adoption of hygiene behaviours that better
aligned with Targeted Hygiene. However, there was increased awareness of the need for hygiene on public
transport and in shops and supermarkets. The number of people who reported washing their hands on
arriving home increased (80 to 88%]. Increased disinfectant usage (78 to 82%) was also reported. The
largest increases were in situations considered low risk (i.e. 5-9% increased use for cleaning bathroom
and kitchen surfaces and floors, but only a 2-3% increase for cleaning surfaces after handling raw food,
cleaning the toilet seat, flush handle and lid and cleaning cloths).

4.4 What is hygiene and how does it differ from cleanliness?

A fundamental concern highlighted by the UK and EU polls is the extent to which the public is confused
about what hygiene means and how it differs from cleanliness. The February 2020 poll showed that,
whereas a good proportion (58-68% across the 5 regions) agreed hygiene is more than cleaning, it's about
protection of health, a significant number (15-20%) believed hygiene and cleaning are the same thing,
whilst some (16-28%) believe hygiene means using a disinfectant and cleaning means using detergent or
soap. Lack of clarity means the latter group of consumers may misinterpret product claims; if a product is
labelled as a hygiene product, these consumers may assume it has microbiocidal action.

4.5 How do the media contribute to public understanding of hygiene?

This new data gives further support to the notion that the public still tend to believe places they perceive as
“dirty” are a primary source of harmful microbes. COVID-19 has also offered insights. As stated previously,
during the COVID-19 pandemic we have seen examples that illustrate the ongoing belief that untargeted
“deep cleaning” of a public space by fogging and spraying can make it “COVID secure” 636465

Media articles and research publications refer to these cleaning strategies as “intensified hygiene
measures” are misleading.” Risk assessment indicates intensified cleaning is a valid part of infection
prevention in controlled environments such as hospital intensive care units and isolation rooms,”? but
when applied in uncontrolled spaces they should not be regarded as “hygiene” measures because they
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contribute little to preventing spread from the major sources of infection (people, food and domestic
animals). To get the public to adopt Targeted Hygiene we need to halt the misrepresentation of “hygiene” in
the media. Articles that encourage deep cleaning to get rid of hidden germs in home settings are illustrated
by a survey of UK and US media coverage during 1998-2017.7

4.6 Changing hygiene understanding and hygiene behaviour

Overall, the survey results suggest the public has rather limited awareness of the need to target hygiene
practices and use products appropriately to break the chain of infection. The question we need to ask is
“why do the public continue to focus on visible “cleanliness” and absence of odour in their homes as their
indicator of “hygiene”. Work carried out by the London School of Hygiene, and Tropical Medicine’ argues
we are genetically programmed to avoid “dirt” and our disgust instinct to avoid faeces and putrefied
material act to increase survival and has become an evolved response. In our modern world, our instinctive
belief that disease is associated with dirt or bad odours may deter people from making informed decisions
based on risk assessment about where and when they need to practice hygiene. It may also be that our
actions are driven by childhood hygiene instruction which includes avoiding dirt and germs.

Although the poll provides valuable data, further work is needed to explore cognitive influences on
hygiene understanding and behaviour in relation to public understanding of the chain of infection and
Targeted Hygiene. We also need to better understand the drivers and barriers for behaviour change
and the adoption of Targeted Hygiene. To get the public to adopt Targeted Hygiene behaviour, we must
halt the misrepresentation of “hygiene” in the media and medical literature as an inevitable cause of
immunoregulatory disorders.” We must discourage suggestions about relaxing hygiene standards and
ensure they are replaced by instructions for adopting Targeted Hygiene.**%

Getting the public to change behaviour also depends on restoring confidence in hygiene.'® We need to
persuade people of the direct benefits both to themselves (avoiding loss of income, costs of childcare,
disruption of family leisure activities) but also to others who they may infect. In the UK, people were upset
by being told COVID-19 infection can only be spread from one person to another, concluding they were
being “blamed”. The UK public also seemed to adopt the belief that activities that were allowed were “safe”
whilst those that were restricted were “unsafe”. It is imperative promotion of Health Literacy also includes
promotion of risk literacy.™

Section 5. What are the barriers to change?

As outlined in Section 3, changing hygiene behaviour is a significant challenge. In addition to getting the
public to adopt Targeted Hygiene, there are a number of other barriers to behaviour change which need to
be addressed at all levels, from government to the public, if programmes are to succeed and deliver real
benefit. A key concern is sustainability. This includes not only sustainable consumption of energy and water,
but also concerns about negative impacts of cleaning chemicals and biocides on the environment and
health. Whilst Targeted Hygiene was originally developed as a means to develop effective hygiene practice,
it also provides a framework for addressing these issues.

5.1. Targeted Hygiene, environmental and health impacts

Targeted Hygiene ensures prudent use of cleaning products and microbiocides, limited to situations
where they deliver health benefits, while at the same time reducing the release of these agents into the
environment. It thus minimises environmental impacts and maximises safety margins against health hazards.



5.2 Targeted Hygiene and antimicrobial resistance

There is concern that domestic use of microbiocidal products may be contributing to the rise in AMR.
However, despite more than 20 years research, there is still no conclusive answer as to whether
microbiocides might contribute to AMR by resistance to the microbiocide itself, but more importantly,
co-selecting for resistance to antibiotics. Since laboratory data indicate that microbiocide-induced AMR is
biologically plausible’ for some types of biocides, it is strongly recommended that use must be prudent and
appropriate. However, concerns about disinfectants must be properly weighed against the need for targeted
use in situations where other hygiene practices are insufficient. What is overlooked is that failure to use
disinfectants or hand sanitizers where infection risks are high, could increase the risk of AMR by increasing
the need for antibiotic prescribing to combat resulting infection.'®

5.3 Are we too clean for our own good?

Targeted Hygiene works to sustain interaction with the indigenous, mostly non-pathogenic microbes of our
world, which are important to build a healthy microbiome.’®? Evidence shows loss of exposure to essential
microbes from other humans, animals and natural environments is associated with the inability to develop
or sustain a healthy microbiome, which in turn is an underlying cause of a range of allergic, autoimmune
and other diseases which have become increasingly prevalent in the last 50 years. Data indicate that the
problem lies in lifestyle, medical and public health changes over the last 40-50 years, which, particularly
in early life, deprive us of exposure to these microbial “Old Friends”.'® These include an increase in
caesarean section rather than vaginal childbirth, use of formula rather than breast milk, smaller families
and fewer siblings, urbanisation and less outdoor activity. Excessive antibiotic use and altered diet (e.g. a
less diverse diet) can also affect the microbiome in a way that increases inflammatory disease risks.

In 1989 it was suggested this faulty immunoregulation was due to distortion of early life microbial inputs
by domestic hygiene practices'® a concept that was named the “Hygiene Hypothesis”. In reality there is

no good evidence to support this."® If hygiene is involved, its impact is likely to be small relative to lifestyle
factors. Unfortunately, because of widespread publicity given to the hygiene hypothesis during the 1990s,
the idea that “being too clean” is an underlying cause of these various diseases, has become received
wisdom and has worked to undermine public confidence in hygiene. In the 2019 RSPH UK online poll,*

the public were asked to identify factors that prevent children from coming into contact with bacteria they
believed beneficial to their child’s health. In all 59 and 56% of people respectively, identified lifestyle factors
such as using too many antibiotics and spending too much time indoors. However, almost as many (55%
and 52%]) held the view that keeping homes too clean and using too many antibacterials were important.

So why does the “hygiene hypothesis” concept persist? In 2017, IFH surveyed 54 media articles published
between 1997 and 2017 77 which showed that 22/25 articles mentioned home or personal cleanliness as
an underlying cause of reduced exposure to beneficial microbes. Since Targeted Hygiene works to ensure
contact with indigenous microbial flora is sustained, it provides a means to argue against the belief that
rising levels of allergies etc are related to “levels of home cleanliness”.
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Discussion and calls to action

This paper highlights the major contribution that hygiene in HEDL makes towards reducing the health,
social and economic burden of infectious disease worldwide. The COVID-19 pandemic has demonstrated
that, in any epidemic or pandemic, public hygiene behaviour has a key role in mitigating spread before
other measures can be put in place. It is to be hoped, in the light of this experience, the general public,
as well as policy makers, will now understand the devastating impact of living with a highly transmissible
infection for which we have no pharmaceutical interventions. In the future, HEDL hygiene must be fully
recognised as an equal partner with hygiene in healthcare and other settings in controlling the burden of
infectious diseases and the threat of AMR.

COVID-19 has also highlighted the significance of the large number of people now living in the community
who are more vulnerable to serious infection which may require hospitalisation. It showed how this issue
can drive health strategy; in Europe, US and elsewhere, lockdowns were largely driven by the need to
sustain hospital bed and intensive care availability.

Based on the findings of this report, we recommend the following actions:

1. Recognition of the importance of hygiene and the need for investment in
hygiene behaviour change

One of the problems in getting action from government health agencies etc is that the various aspects

of HEDL hygiene (food hygiene, healthcare hygiene, AMR, pandemic preparedness etc) are dealt with by
different agency departments, or different agencies. Thus, domestic food hygiene is dealt with by a food
agency which covers farm to fork, whilst tackling AMR in the community is dealt with by departments
responsible for developing AMR policy and healthcare-associated infections. It is only when viewed
together that the true impact of the hygiene-related disease in the community can be seen. In the future,
health agencies need to look at hygiene holistically from the point of view of the domestic grouping, what
they know and understand and what they need to know about the infectious disease issues that affect
their lives.'®™ Because different aspects of hygiene are dealt with by different agencies, the advice given
to the public is fragmented and often inconsistent. Without integration and leadership, there is also no
authoritative voice to advocate action on HEDL hygiene against competing health issues.

A question that needs to be asked is whether, during the COVID-19 pandemic, national and international
health agencies were prepared for, and effective in, engaging and supporting the public to play their vital
role.’0¢107.198 |n our experience government response was largely reactive, involving public information

and advice through the internet and media about social distancing, wearing of masks and non-targeted
handwashing. Despite extensive investment since 2003 to ensure preparedness in the health sector, there
is little evidence of investment in ensuring the public would be able to understand and respond effectively
and be prepared to take personal responsibility. In recognition of this, a group of experts are calling for the
establishment of an international coalition for behaviour and social preparedness for epidemics, focusing
on non-medical methods of cutting viral transmission rates.'?



Calls to action:

e National/international policymakers, health agencies and professionals need to recognise HEDL
hygiene as an equal partner with hygiene in healthcare, food safety etc.

e  Change requires effective leadership and an integrated approach that addresses hygiene from the
point of view of the “family unit” and the interdependent and conflicting hygiene issues they have to
deal with.

e Appendix 1 of the 2018 IFH White paper1 reviews current strategies to promote hygiene behaviour
change. These need to be integrated rather than developed independently. HEDL hygiene needs to
be part of national and international self-care initiatives.""’

2. Ensure Targeted Hygiene is given due recognition, as the means to
maximize protection against infection whilst also addressing other issues

This paper sets out a risk management approach to hygiene. We believe getting the public to adopt this
scientifically proven approach could have a significant impact in reducing spread of infection. This is needed
not just in tackling the COVID-19 pandemic but in addressing the whole range of ongoing issues outlined in
Section 1.

To deliver the health benefits of Targeted Hygiene, however, we need wider acceptance and collaboration
between agencies and stakeholders, and support for this approach by health and food safety policymakers
and those who advise them. For health professionals, data from intervention studies are still the gold
standard for setting evidence-based policies. They are less familiar and thus less accepting, of risk
management approaches where interventions act in an interdependent manner to produce a single
outcome. The need for alternative approaches to developing public health interventions is set out in a 2005
document produced by the UK Health Development Agency."

COVID-19 has highlighted the importance of hygiene not just in our homes but in everyday life settings.

As outlined in Section 2.4, preventing spread of infection in schools, universities, workplaces, shops,
supermarkets, restaurants, public transport etc is mostly down to the public, to practice Targeted Hygiene
whilst using the facility. By recognising and implementing this partnership and encouraging personal
responsibility, hygiene could significantly reduce spread of all types of infections, such as colds, influenza
and norovirus in public settings.

Targeted Hygiene offers the means to develop effective hygiene; but is also a framework for addressing
otherissues including sustainable use of resources, minimizing environmental impacts, minimizing effects
that cleaning and cleaning agents might have on human exposure and interaction with essential microbes.
Lack of a unified voice advocating hygiene in home and everyday life means these other issues can take
precedence.
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Calls to action:

e  We need health and food safety policymakers to accept and adopt the principles of Targeted
Hygiene in developing public hygiene policy.

o  We need managers of public spaces to recognize and implement policies that facilitate and
encourage the public to practice Targeted Hygiene.

e  We need stakeholders such as allergists, environmentalists and regulators, to take a more
balanced approach, where Targeted Hygiene (including targeted use of microbiocides] is given
recognition because it reconciles the need to protect against infection with the need to protect the
environment and mitigate AMR etc.

3. The need for effective and sustainable hygiene procedures

For Targeted Hygiene to be effective, we need hygiene procedures that are effective in breaking the chain of
infection. Whilst standard laboratory tests establish “proof of principle”, they do not demonstrate “fitness
for purpose”. We need to generate and share new data using models simulating use conditions, not only
on efficacy of disinfectants, but also of soap and detergent-based practices which work by removal of
contamination, for which there is currently little data available. These test models should also be used to
demonstrate how removal and inactivation can be combined to deliver hygiene.

Increasing understanding of how microbes are spread, together with QMRA now provides us with the
tools to develop hygiene procedures that not only meet performance criteria based on standard tests, but
also estimate how contamination can be reduced in compliance with agreed safety target levels based on
infection risk.

This offers significant opportunities for industry to develop novel hygiene products and technologies
that maximise protection against infection and sustainable use of resources. This approach however has
implications for regulatory processes because it means we can no longer think of procedures as being
either mechanical or microbiocidal. Current regulations do not allow for hygiene procedures that employ
low-level microbiocidal action produced by product components such as detergents or active oxygen
bleaching agents.

Another aspect COVID-19 has highlighted is that homes should be better designed to reduce the risks of
infection spread. In designing kitchens, little attention is paid to layout, i.e., designing such that raw and
ready-to-eat foods are stored, handled, prepared in different areas of the kitchen. Other features could
include no-touch tap handles, toilet flush handles etc. and placement of hand sanitizers at the doors into
high traffic shared areas such as the kitchen, toilet and bathroom. Ventilation should also be considered.

Calls to action:

e  Academia, the private sector and regulatory bodies need to work together to take advantage of new
insights and approaches for developing products and procedures and demonstrate their ability to
reduce infection risks to a safe level, at key risk moments with sustainable use of resources.

e Industry needs to recognise cleaning and hygiene products have an essential role in preventing
the spread of infectious diseases and take greater responsibility for providing data on the in-
use effectiveness of products and procedures to inform evidence-based development of hygiene
policies for HEDL.



4. The need to educate the public with clear and consistent messaging

Delivering the benefits that a risk management approach to hygiene could offer, depends on getting the
public to adopt this approach. In recent years, misunderstanding has developed around hygiene which is
undermining efforts to promote behaviour change. This has been exacerbated by an incorrect assumption
that excessive cleaning and disinfection is depriving us of exposure to microbes which are essential to
health.

The UK and EU polling surveys suggest the public has limited awareness of how harmful microbes are
spread and poor understanding of the key risk situations/moments where hygiene is needed. COVID-19
further highlights public perceptions and behaviours still tend to be rooted in 20th Century where “home
cleanliness” was seen as the means to protect against infection.

The poll further supports calls to action made in the 2018 IFH White paper’ that, if hygiene promotion
activities aimed at behaviour change are to be successful, they must be accompanied by public education
on basic concepts of Targeted Hygiene and dispelling the myths which are still being reinforced through
media and other published articles. We need further work to explore cognitive influences on hygiene
understanding and behaviour, and to better understand the drivers for behaviour change. Only by
incorporating these learnings into hygiene promotion strategies will we be able to achieve behaviour
change.

Calls to action:

e  We need to work collaboratively with those who communicate with the public including community
workers, the education system, media and the private sector to engage the public on the
importance of hygiene and their role in preventing infection. Targeted Hygiene provides a simple
plausible approach which, when communicated to the public, can dispel current misunderstandings
and build confidence in how hygiene benefits health. In particular we need:

e government health policymakers to recognise public hygiene behaviour change will not happen,
unless we also work to change public understanding of hygiene.

e education authorities to accept hygiene must be a compulsory subject in the school curriculum
lincluding the principles of Targeted Hygiene).

e government health authorities to develop adult education programmes. “Healthy Hygiene” (which
balances protection against infection, against exposure to microbes essential to our health] needs
to be seen as an equal partner with other health promotion strategies (exercise, healthy eating,
etc.).

e manufacturers of cleaning and hygiene products and household appliances, to recognise their
responsibility for:

- Engaging with and persuading consumers to adopt “Targeted Hygiene

- Engaging and educating consumers in a way that encourages them to restrict disinfectant use to
risk situations.

- Creating a dialogue within the industry to agree on consistent and coherent approaches to
terminology, product claims and usage advice.

e to educate editors and authors working in the media about the value of Targeted Hygiene and
ensure they do not give confusing and counterproductive messages.
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Looking to the
future ------7

A key question that needs to be asked is - to what extent the pandemic will
impact on attitudes to hygiene and hygiene behaviour in the future, both that
of the public, but equally that of health policy makers and health agencies?
Data cited in this report show the hygiene measures adopted during the
pandemic had a significant impact on the prevalence of other notifiable
infectious diseases, which suggests if we can achieve sustained improvement
in public hygiene behaviour, it could have a significant impact on global
health and prosperity. A key aspect of hygiene, as compared with vaccines
and antimicrobials, is its potential to prevent a much broader spectrum

of infectious diseases cost-effectively. If there was ever an opportunity to
change public hygiene behaviour, it is now, whilst concern about COVID-19 is
still a priority.

An even bigger challenge for the future is persuading the public to view their
microbial world in a fundamentally different way. We need them to recognise
the need to practice hygiene to protect against communicable diseases, but
also the need to adopt lifestyles that reconnect them with essential microbes
that can protect them against a wide range of non-communicable diseases.
To do this however, we must first persuade the public that the latter is about
lifestyle choices, not about relaxing hygiene standards, as “experts” and the
media would have us believe, by referring to this concept as the “Hygiene
Hypothesis”.""? Although the costs of a campaign to educate the public, the
media and health professionals on these interconnected issues and dispel
current misconceptions, would be substantial, the health gains of reducing
the burden of both communicable and non-communicable diseases would be
very considerable - and sustainable.
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Appendices and References

Appendix Note 1 Foodborne infection and home hygiene.

WHO has estimated that unsafe food causes 600 million cases of foodborne diseases and 420,000 deaths
each year worldwide.** Norovirus and Campylobacter spp are the most frequent cause. Evaluating the
proportion of foodborne illness attributable to the domestic setting is challenging.*? UK data suggests 12-
17% of outbreaks are associated with the home*? whilst data from 18 European countries indicates 31% of
outbreaks occur in private homes.*® In USA and Canada the home was implicated in 7-46% of outbreaks.*
Cognitive studies indicate consumers believe foodborne infections are more likely to occur outside the
home."3114115.116 This is linked to the concept of optimistic bias'” indicating foodborne disease in the home
is under-estimated.'811%-120

A US study* estimated the annual economic loss from Campylobacter spp in poultry to be $6.9 billion,
Salmonella spp. in chicken and pork to $2.8 and $1.9 billion, respectively and Toxoplasma gondii in pork to
$1.9 billion. A UK report estimated the burden for 2018 (both direct and indirect (loss of earnings, school
absenteeism etc]] arising from the 13 main pathogens was around £3bn. Norovirus imposes the greatest
burden (estimated annual cost £1.68bn) followed by Campylobacter spp (£0.71bn) and Salmonella spp).*®

The Safeconsume project (www.safeconsume.eu) In 2018 a five-year EU Horizon 2020 programme was
initiated with the aim of changing consumer behaviour to reduce exposure to food-associated pathogens
and decrease risk of infection. The project involves researching consumer food hygiene behaviour and
barriers to behaviour change and estimating population risks through risk modelling. It also involves
development of tools products, information strategies, education and food safety policy.

Appendix Note 2 infections transmitted via the air and contact surfaces

Data generated for SARS-CoV-2 have provided new insights into airborne routes of transmission of
viruses. Airborne transmission involves droplets of infected mucous which travel only short distances
and smaller infected droplet nuclei (<5um) which can remain airborne for minutes, to hours, and travel
longer distances. There is disagreement on whether droplet nuclei should be regarded as airborne but
for this report we use this term to distinguish droplet and aerosol transmission from surface and hand
transmission.

Surfaces can be contaminated by settling of droplets and aerosols onto surfaces, or via the fingertips of

an infected person who has picked up infected mucous or saliva by touching their mouth, nose or eyes.
Laboratory studies show inability to detect viable SARS-CoV-2 within minutes on porous surfaces, to hours/
days on non-porous surfaces but conclude that, under real-world conditions, risks of surface transmission
are minor after 72 hours.'”

For COVID-19, modelling and outbreak evidence indicate that person to person airborne transmission

is likely the main driver of transmission,®*¢272122123 glthough opinions differ as to the importance of
aerosols'?'% relative to droplets.'?"'% The extent of the risks from hand contact with surfaces relative to
airborne routes is also uncertain. Some experts maintain transmission risks via surfaces are very low. In
expressing this opinion, they are referring to non-targeted fogging and spraying of public spaces®*“® where
risks posed by these rarely touched surfaces will be less than in home settings, where there are frequent
opportunities to touch surfaces recently touched by others. A number of studies suggest households are
the highest risk setting for transmission of COVID-19,126.127.128:129

Other studies®122130-31.132 conclude hands and hand contact surfaces make a non-negligible contribution

to spread of SARS-CoV-2. Using modelling techniques and data from the Diamond Princess Cruise Ship
outbreak,® it was estimated the contributions of short-range, long-range and surface transmission to
infected cases were 35%, 35%, and 30%, respectively. Estimated contributions of large respiratory droplets
and small respiratory aerosols were 41% and 59%. Another modelling study*? of occupationally acquired



COVID-19 infection among healthcare personnel, suggests droplet and aerosol transmission predominate
over the contact route, contributing 35%, 57%, and 8.2% respectively.

For other viruses of importance in HEDL settings (influenza, cold virus (rhinovirus) and norovirus), data
generated since 1970 suggest the relationship between droplet, aerosol, surface and hand transmission
is variable. For influenza virus, which like SARS-CoV-2 is an enveloped virus that has a relatively higher
infectious dose and is relatively unstable on surfaces, data support transmission via hands and contact
surfaces, but suggests it is less than via airborne routes. By contrast, for non-enveloped viruses, rhinovirus
and norovirus, which are more robust and have a relatively low infectious dose, data suggest surface
transmission is more important. Some investigators''3413* maintain that, for rhinovirus, inoculation of the
eyes or nose by contaminated hands may be the more important route of infection. These relationships

are borne out by quantitative modelling which suggests risks from hand contact surfaces depend on dose-
response relationships and the expected concentrations of pathogens on fomites. This is likely to be higher
for norovirus and rhinovirus than influenza and SARS-CoV-2 virus.'3¢1¥

Appendix Note 3

In a 2014 study®' a QMRA model was constructed; using data from the literature on ambient levels of
pathogens typically found on domestic surfaces. Transfer rates were estimated where a contaminated
surface was touched with the fingers and the fingers then touched the mouth, nose, or eyes. It was
estimated, for a single touch, on average, 2LR was sufficient to achieve a 10 safety target level for E.coli
and Listeria, whilst norovirus required an LR of 3.44. From this, they assessed that, for Pseudomonas spp,
Salmonella spp, and S. aureus, no hygiene process was required in these situations (i.e., situations not
associated with a key moment for hygiene). For norovirus, because of its low infectious dose, a hygiene
procedure is required to achieve the same safety target level.

In a further study,’™® QMRA was used to estimate the LR on surfaces needed to reduce surface, to hand, to
face infection risk for rotavirus, rhinovirus and influenza virus. Because of its relatively high infectious

[IDSU 9.45 x 10%), it was estimated that no intervention would be required for influenza virus, whilst for
rhinovirus (ID,, may be as little as 10 particles] a 5LR is required to reduce the risk level to 10°.

A QMRA study using available data for coronavirus SARS CoV-2"*7 suggests that, under low viral bioburden
conditions, minimal LR values may be needed to reduce infection risks for a single hand-to-fomite touch to
reduce risk levels to 10°¢, whilst, for higher bioburdens, LR values more than 2 may be needed.
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