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Review: Domestic hygiene and diarrhoea - pinpointing the

problem

Valerie Curtis', Sandy Cairncross' and Raymond Yonli’

1 London School of Hygiene and Tropical Medicine, London, UK
2 Regional Centre for Health Education and Sanitation, Ministry of Health, Bobo-Diowlasso, Burkina Faso

Summary

Introduction: clearing away the fog

Improving domestic hygiene practices is potentially one of the most effective means of reducing the global
burden of diarrhoeal diseases in children, However, encouraging behaviour change is a complex and un-
certain business. If hygiene promotion is to succeed, it needs to identify and rarger only those few hygiene
practices which are the major source of risk in any setting. Using biological reasoning, we hypothesize that
any behaviours which prevent stools from getting into the domestic arena, the child’s main habitar, are likely
to have a greater impact on health than those practices which prevent pathogens in the environment from
being ingested. Hence safe stool disposal, a primary barrier to transmission, may be more important than
hand-washing before eating, which constitutes a secondary barrier, for example. We review the epidemi-
ological evidence for the effect of primary and secondary barrier behaviours and suggest that it supports this
conclusion. In the absence of local evidence to the contrary, hygiene promotion programmes should give
priority to the safe disposal of faecal material and the adequate washing of hands after contact with adult

and child stools.
keywords hygiene, diarrhoea, excreta, hand washing, developing countries
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Process. Prcgramml:s haw: to focus l‘|1|:ir t'ffurts ona sma]l
number of messages of proven public health importance if

Hygiene is a complex and confusing subject. Whilst hygienic they are to avoid wasting the resources both of programmes
practices play a fundamental role in the prevention of infec- and of the communities which they target (Loevinsohn 1990;
tious disease, they also serve other needs. Amongst these are Hurtly et al. 1997). Public health planners have thus to make
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Water, sanitation and hygiene for the
prevention of diarrhoea

Sandy Cairncross,'* Caroline Hunt,' Sophie Boisson,' Kristof Bostoen' Val Curtis,' Isaac CH Fung
and Wolf-Peter Schmidt®

"London School of Hygiene & Tropical Medicine, Department of Infectious & Tropical Diseases, London, UK and *Department of
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* Comresponding author. London School of Hyglene & Tropical Medicne Eeppel Stmeet, London WO LE THT, UK.
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Background Ever since John Snow's intervention on the Broad St pump, the
effect of water quality, hygiene and sanitation in preventing
diarrhoea deaths has always been debated. The evidence identified
in previous reviews is of variable quality, and mostly relates o
morbidity rather than maortaliry.

Methods We drew on three systematic reviews, two of them for the
Cochrane Collaboration, focussed on the effect of handwashing
with soap on diarrhoea, of water quality improvement and of
excreta disposal, respectively. The estimated effect on diarrhoea
mortality was determined by applying the rules adopted for this
supplement, where appropriate.

Results The sriking effect of handwashing with soap is consistent
across various study designs and pathogens, though it depends on
access to water. The effect of water treatment appears similarly
large, but is not found in few blinded studies, suggesting thar it
may be partly due to the placebo effect. There is very little rigorous
evidence for the health benefit of sanitation; four intervention
studies were eventually identified, thnugh they were all
quail raﬂdn ized T e were in

Conclusiofi We propose diarrhoea risk reductions of 48 17 and 36%,

associated respectively, with hﬂﬂdwaih[ﬂg with soap, improved

needed, but the e'ﬂdenee is nnnethele“ itmng enﬁugh to iup[:nrt
the provision of water supply, sanitation and hygiene for all.

Keywords Water, sanitation, hygiene, diarrhoea, morality
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Reviews

Effect of washing hands with soap on diarrhoea
risk in the community: a systematic review

Val Curtis and Sandy Cairncross

We set out to determine the impact of washing hands with
soap on the risk of diarrhoeal diseases in the community
with a systematic review with random effects meta-
analysis. Our data sources were studies linking
handwashing with diarrhoeal diseases. Seven intervention
studies, six case-control, two cross-sectional, and two
cohort studies were located from electronic databases,
hand searching, and the authors’ collections. The pooled
relative risk of diarrhoeal disease associated with not
washing hands from the intervention trials was 1-88 (95%
Cl 1.31-2:68), implying that handwashing could reduce
diarrhoea risk by 47%. When all studies, when only those
of high quality, and when only those studies specifically
mentioning socap were pooled, risk reduction ranged from
42-44%. The risks of severe intestinal infections and of
shigellosis were associated with reductions of 48% and
59%, respectively. In the absence of adequate mortality
studies, we extrapolate the potential number of diarrhoea
deaths that could be averted by handwashing at about a
million (1-1 million, lower estimate 0-5 million, upper
estimate 1-4 million). Results may be affected by the poor
quality of many of the studies and may be inflated by
publication bias. On current evidence, washing hands with
soap can reduce the risk of diarrhoeal diseases by 42-47%
and interventions to promote handwashing might save a
million lives. More and better-designed trials are needed to
measure the impact of washing hands on diarrhoea and
acute respiratory infections in developing countries.

L anrat Infact Die 2003 3= 276501

Figure 1. Handwashing, a barrier to transmission of enteric pathogens.

We carried out a systematic review of the effects of
washing hands with soap on diarrhoea risk and estimated
potential reductions in diarrhoea mortality.

Methods
Search
We aimed to identify all studies published in English up to the
end of 2002 relating handwashing to the risk of infectious
intestinal or diarrhoeal diseases in the community. Medline,
CAB Abstracts, Embase, Web of Science, and the Cochrane
Library were systematically searched using appropriate
textwords and thesaurus terms for papers relating to
handwashing, use of soap, as well as disease terms such as
A hal
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71% know TV ad
69% can sing song
Reported HWWS

-after defecation
+ 13%

-before eating
+41%

For truly clean hands










Articles

Effect of a behaviour-change intervention on handwashing
with soap in India (SuperAmma): a cluster-randomised trial

Adam Biran, Wof-Peter Schmit, Kiubas: , R Kumar, Kstle Greendand, Sy Gopatan, Robert Aunger,

ValCurtls

Summary

Background Dmboea and lﬁp\'ﬂlﬂ)’ infections are the two biggest causes of child death globally. Handwashing with
soap could sub ly reduce d and infiections, but prevabence of adequate handwashing is low.

‘We tested whether a scalable village-level intervention based on emotional drivers of behaviour, rather than knowledge,
could improve handwashing behaviour in maral India.

Methods The was done in Chittoor district in southern Andhra Pradesh, India, between May 24, 2011, and
Sept 10, 212 Eligible villages had a population of 700-20040 people. a state-run primary school for children aged
813 years, and a preschool for children younger than 5 years. 14 villages {chosters) were selected, stratified by
population size {1200 vs >1200), and randomly assigned in a 1:1 ratio o intervention or control (no intervention).
Chusters were enrolled Iy the smdy manager. Random allocation was done by the study statistician using a random
number inchuded ity and school-based events incorporating an animated film,
skits, and public p]edslng ceremonies. Qutcomes were measured by direct observation in 20-25 households per
village at baseline and at three fB“Dwil'p\'lSlls [sm:dss & months, and 12 months after the intervention). Observers
no tion with the i and participant dds were told that the study was about
domesticw :m:luselnmdlm:ﬂlemkufhlas_ No other masking was possible. The primary cutcome was the proportion
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of handwashing with scap at key evenis {after defecation, after cleaning a child's bottom, before food and
before eating) at all follow-up visits. The control villages received a d version of the i before the
final follow-up round. Outcome data are presented as village-level means.

Findings Handwashing with soap at key evenis was rare at haseline in both the intervention and control groups (1% [SD 1]

Fieahth Sclences, Bangalore,
[

i,

(X S¥aradtarganMs:

D Rajararman PO, R Kumar MSc
2nd Cemre of Gy,
Eanglore, Kamarakc, India

vs 2% [1]). At 6 weeks' follow-up, handwashing with soap at key events was more common in the i group than
in the control group (1935 [SD 21] v 4% [2]: difference 15%, p=0-005). At the ¢-month follow-up visit, the proportion
handwashing with scap was 37% (5D 7) in the intervention group versus 6% (3) in the control group (difference 31%:;

p=0-02). At the 12-month follow-up visit, after the control villages had received the shortened intervention, the proportion  Fgene!

handwashing with soap was 20% (SD 9) in the intervention group and 20% {13} in the control group.

Interpretation This study shows that substantial increases in handwashing with soap can be achieved using a scalable
intervention based on emotional drivers.

Comespondencesc:
Dr A Biran, Londen Schodiof
& Tropical Mecicine,
London WClE FHT, LIE

adam bisan Gstm.ac uk.
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Disgust

Psychology tests

Test your sensitivity to disgust and take part in 2 real science s eriment.
It has 20 questions and should take beboeen 510 minutes

The quedionnaire is split inte buo seclions. Seclion one consists of 19 questions. Seclion e consists of a single
wote,

a] The DeguH... : 1 It wiaz developed by Dr Wal Curliz of the London School of Hygiene and Tropical Medicine.
%j yalerie Curkis Plaase fill inthe demographic data below

- Wile wwill not pass on your peonal details to any ofher organisation withoul your permission exeepl for the
&] WSSCC We... purposes of processing the data for this experiment.
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Age: [ ]

Gender:  ala C Famale

Do you have a child aged urder 24 morths? Cves  He
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Evidence that disgust
evolved to protect from
risk of disease

Val Curtis’, Robert Aunger and Tamer Rabie
Hygiene Genire, London School of Hygiene and Tropical Medicine,
Kepple Street, London WCIE 7HT, UK

~ Author for corvespondence (val.curtis@ishom. ac. uk).

FRecd 14.10.03; Accptd 17.11.03; Published online 19.01.04

Disgust is a powerful h ion that has been
little studied undl ly. Cu theories do not
coherently explain the purpose of disgust, nor why
a wide range of stimuli can provoke a similar
emotional response. Over 40 000 individuals com-
pleted a web-based survey using photo stimuli.
= of obj holding a ial di threat
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adaptive sexual pairings (Fessler & Navarette 2003). We
have proposed that disgust is an adaptation serving to bias
behaviour away from risks of infectious disease in general,
not just via the oral route (Curtis & Biran 2001). For
example, the bodily excretions and secretions of others are
avoided because they can contain high concentrations of
t ial and viral pathogens. These parasitic agents enter
the host's body through the nose, skin or sexual organs,
as well as by the mouth. All schools of thought agree that
disgust has also been extended into the social domain,
where it may be elicited by immoral and unjust acts.
The hypothesis that disgust is an adaptation that serves
o prevent disease has never, to our knowledge, been
quantitatively d 1. If di did arise to p
disease then it should: (i) be felt more strongly when faced
with a disease-salient stimulus than with a similar stimulus
with less salience; (i) operate similarly across cultures; (iii)
be more pronounced in females, since they play a double
role in protecting both self and offspring from disease; (iv)
become less potent as an individual’s reproductive poten-
tal declines; and (v) be more igly evoked by
with strangers than close relatives, because strangers may
carry novel pathogens. We report a test of these predic-
tions using data provided by almost 40 000 participants
in an international Web site experiment emplovine visual

www.necbi.nlm.nih.gov/pmc/articles/PMC1810028/...
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Figure 2. Disgust sensitivity by age and gender.
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Reinforcement learning



Presenter
Presentation Notes
An agent receives a numerical reward signal, which it seeks to maximize. The environment provides this signal as a feedback on the sequence of actions that has been executed by the agent. Agents relate the reward signal to previously executed actions to learn a policy that maximizes the expected future reward. (Sutton and Barto 1998)
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Behaviour Centred Design

Assess + Build

Create

Behaviour Setting
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Presenter
Presentation Notes
In the very first step, Assess, BCD goes to the BCD BD (Evo-Eco) model to check out what is known/unknown about the BC Challenge:

Who is the target audience?
What exactly are the current and target behaviors? 
When and Where are they practiced?
Why might behavior change?
How can the target audience be affected?

Hoffman et al, BMJ, 2014 have produced a list of criteria for describing and evaluating an intervention which they call TIDieR:
WHY: rationale, theory
WHAT: Materials and procedure
WHO: provided intervention
HOW: Mode of delivery
WHEN and HOW MUCH: dose of exposure
HOW WELL: Planned compared to actual delivery (i.e., fidelity of implementation, noting modifications in plans during the course of the study)

Who is the target population profiling that marketing doe
What is identification of the target behaviour
When/Where is isolation of the contexts within which the target behaviour occurs currently (and potential intervention settings); includes roles, routines, objects, infrastructure
Why is planning, motivation or habit as cause of the behaviour, and choice of which motives/strategy might be best to produce BC



Food Hygiene in Nepal
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Do settings matter? Can they be used to change behaviour? Yes they can, powerfully. 
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Setting disruptions
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Script: feeding without HWWS
Role: no cleaning associated with feeding
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Prevalence of key food hygiene behaviours

100 -

> m Before (n=120) m After (119) a8

5 90 - 86

>

o 80 - 7

2]

O

o 70 _ 67 67

c

=

z 60 - 55

D

3V a3

>

8 40 -

3

o 30 -

c

3

= 20 -

>

S 10 5

S i

S 1 3 3 1

LL O |

All Cleanliness HWWS by HWWSby  Proper Thorough Water

of serving mother  child before storage re-heating & treatment
utensils before eating maintained

feeding temp


Presenter
Presentation Notes
Go from culture of not doing the right thing to doing all the right things, even though disparate behaviours, because link them all to a setting. 
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A behaviour we want to change
No messaging, about behaviour
No knowledge, about emotion, reward
Universal, the parable
No death disease or doctors
Strong levers to unlock a routine
Surprise, revaluation, performance
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= Automatically seals
to eliminate flies.
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We’re Not Animals DESIR ABLE

A couple of takes on this were suggested...

A dog can't use latrine, but you can.

Have a Latrine yet?
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: tables to show
dogs being
This proposition was inspired by this WASH more civilised
communication which our experts stated has than us - at
triggered movement from open defecation to school, at
a home toilet toilet. work, getting

married, etc.

The image is disgusting but also has an
implicit status message - I’'m above that.




Everyone’s doing it - Ideas A jisie

What’s that guy doing
down there?

Oh my god he’s not...he
is! Don’t look!

Create a PR stunt where a lone guys wanders
onto the cricket pitch, wearing his lungi with
his little pot of water and starts to squat before
realising he’s all on his own - and being
watched. A message comes up on a screen
“Don’t be left behind everyone else get a
toilet”.

Households name the date they plan to get a
toilet by and then have a plaque put on their
door. (They could be incentivised to complete
on time). Even if it’s a long way off they get a
plaque. These make visible intention and puts
social pressure on others to commit too.

-
I
m
)
x
o
)
]
4
=]
o
=
n




FEAR I

No Prying Eyes DESIRABLE

A Prying Eyes campaign with big eyes on billboards and near
open defecation sites.

If we are clever these could have a double impact: a trigger to
purchase as they heighten anxiety around being watched and,
for those with prying eyes, a reminder that they are not
invisible... The link belo shows how in a social science
experiment eyes encouraged ‘good’ behaviour.

http://www.sciencedaily.com/releases/2006/
06/060628091247.htm
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This more humorous take focuses on boys who maybe
do the prying. Inspired by Kamil Kar’s anecdote about
more toilets leading to less boys up palm trees trying to
spy on the girls once toilets were installed!

“What Sanjeev does now..."”” would show a wistful
Sanjeev who since stopping spending all his time
watching the girls has had to find other things to do. As
aresult his studies improved, he got a good job and now
works in IT and has been able to buy his own family a
toilet, TV, fridge, bike...
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Eor! truly clean hands
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100% better germ protection’
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Conclusions

Find the gaps

Follow your nose

Go Global

Build a team
Communicate, advocate
Personal success vs impact




PhDs can change the world!



Thanks

« Bob Aunger, Adam Biran, Micheal
deBarra, Katie Greenland, Jessie
deWitt Huberts, Wolf Schmidt, Sian
White, Om Gautam, Gaby Judah,
Myriam Sidibe, Sandy Cairncross,
Thierry Mertens, Anke Neihof

 Funders: Wellcome, ESRC, DFID, SHARE,

World Bank, Unicef, Gates, GAIN, EU,
WaterAid, WSSCC, Unilever.



e Follow me on twitter @val23curtis
e Website www.ehqg.lshtm.ac.uk
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