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Abstract

Handwashing with soap (HWWS) has been estimated to have the potential to prevent 35
percent of the 704,880 deaths per year caused by diarrhoeal infectious diseases (UN
Millennium Project, 2018), its wider risk reduction influence subsequently accentuated in
times of COVID-19. However, this depends on place specific risk communication that leads
to behaviour change, particularly amongst children in economically poor neighbourhoods. A
study centred on five schools in the informal settlement of Kawangware, Nairobi found that
puppetry, shadow shows and school model making produced effective risk communication
and engagement spaces. Increased HWWS occurred when children designed, owned, and
were able to apply risk communication.

Key words: Infectious Disease Risk, Handwashing, Communication with Children, Risk
Engagement Spaces
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1. Introduction

Risk communication for infectious disease reduction involving interventions such as
handwashing with soap (HWWS) are well-recognised by humanitarian, disaster prevention
and health development sectors (WHO, 2019, 2021). However, the efficacy of risk reduction
actions varies from one location to the next depending on how they are locally understood
and communicated, perceptions, community engagement and municipality level monitoring
(Collins and Lucas et al., 2006; Williams and Collins et al., 2010). Earlier work linked to the
current paper going back 20 years found that combinations of environmental, social and
economic influences, as evidenced in urban Mozambique, produced complex disease risk
terrains (Collins, 2002, 2003). Subsequent research in Bangladesh identified how self-care
supported by social networks and education channels (Edgeworth and Collins, 2006)
reinforced health related coping and agentive capabilities (Ray-Bennett and Collins et al.,
2010). A challenge in achieving full risk reduction impacts within these studies was found to
be in communicating infectious disease risk interventions in a way that delivers sufficient
engagement. Addressing this challenge through children’s communication is both relevant to
enabling behaviour change in public health emergencies, and to engaging risk reduction in
multi-hazard environments.
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Building on the earlier work, the study reported in this paper goes some way to illustrating
innovative risk communication and engagement techniques, based on puppetry, in a poor
neighbourhood of Nairobi. The findings are important in understanding infectious disease
and other risk communication needs through locally grounded risk engagement spaces,
particularly those of women and children (Nahar and Collins, et al., 2013; Mudavanhu and
Manyena, 2015; Muzenda-Mudavanhu and Manyena et al., 2016; Ray-Bennet and Collins et
al., 2016). Child-led approaches are becoming better accepted in disaster risk reduction (Save
the Children, 2015), but are generally under-developed in terms of risk communication for
managing infectious diseases and the multi-hazard exposure situations faced by children and
all of society.

No Strings International (NSI) and Northumbria University (NU) trialled an action-based
project orientated to HWWS communication issues with local partners in Nairobi. Child
centred approaches led to HWWS via participant communication of risk reduction
enactments. In 2020, COVID-19 brought added impetus to promote handwashing here and
elsewhere to lessen the spread of the virus. Although the science also argues the virus is
transmitted through aerosolization and is less linked to transmission on surfaces,
handwashing is still widely acknowledged as a reflection of improved hygiene behaviour in
general. Further, success in bringing about behaviour change linked to HWWS would be
exemplary of a whole host of similar types of risk reduction behaviours that could be
supported through the approach developed. This rationale is accentuated by the reality that
effective implementation of measures such as HWWS remained beyond the reach of billions
of people (UNICEF 2020), particularly children who are high-risk spreaders of infection
(MGH News and Public Affairs, 2020). This paper uses the 2017-2020 research findings in
Nairobi to analyse how communicating risk through puppet facilitated engagement overcame
barriers to handwashing among children in schools of poor neighbourhoods.

The specific objectives of the study were to:

i.  understand how puppetry, and its aspects of play and creativity, can increase positive
behaviour change and HWWS,

ii. explore best practices and understand barriers preventing behaviour change, finding
resolutions and new effective systems,

iii. develop a risk communication and engagement application that enables innovative
hygiene promotion activities in resource poor neighbourhoods.

A working hypothesis was that puppetry evokes positive associations with HWWS and
encourages risk reducing behaviour change amongst children in schools, which is influential
on the wider locale within which the children reside. The study addresses questions about the
impacts of puppetry as a risk communication tool amongst the children and their minders,
whether the NSI programme led to other unintended outcomes, how widely the methodology
can be applied and its efficacy in changing behaviour. Whilst this study is based on specific
techniques, it also provides support for key principles informing risk communication more
widely.



2. Literature Review

The need to advance multiple routes to reduce infection rates is reflected in extensive reviews
of Water Sanitation and Hygiene (WaSH) interventions for varying contexts (Taylor and
Kahawita et al., 2015) including for climate change adaptation in a time of increased climatic
related risks (Klein and Midgley et al., 2014; Thomas and Theokritoff et al., 2021).
Communication of WaSH related risks against a backdrop of varying perceptions is central to
local efficacy of the interventions (Williams and Collins et al., 2010). Studies highlight
improved knowledge scores in at-risk locations for cholera though lacking prevention
practices (Ncube and Jordaan et al. 2016; Orimbo and Oyugi et al. 2020). Nonetheless,
handwashing has been identified as a prominent example of a locally owned and effective
intervention, reducing diarrhoeal disease by 47 percent (Curtis and Cairncross, 2003).
However, it has continued with low priority in many diarrhoeal disease prone environments
of the world, often with water and soap being allocated for other uses (Ramos and Benelli et
al., 2016). The uptake amongst children is generally unknown and globally, the percentage of
people who regularly wash their hands with soap and water after contact with excreta has
been estimated to be only around 19 percent (Ramos and Benelli et al. 2016).

2.1 Engaging children’s HWWS

Children under five years old are the most vulnerable to water-related diseases (Ferron and
Lloyd, 2014), with 11 percent of the 7.6 million child deaths per year having been caused by
diarrhoeal disease (equivalent to 2,200 children each day) (Liu and Johnson et.al., 2012).
WaSH practices could prevent at least 9.1 percent of the global disease burden and 6.3
percent of all deaths (Priiss-Ustiin and Boss et al., 2008). This achievement or better is
however largely dependent on the psychological context of individuals (Scott and Lawson et
al., 2007), with children being influenced more easily than adults about hygiene habits
(Bockhorn-Vonderbank, 2004). As such, involving children in handwashing techniques and
designing of handwashing facilities can spark change (Ferron and Lloyd, 2014). A previous
UNICEF linked study in Kenya revealed that soap use made a significant difference,
alongside resource availability, and that children could be agents of change for WaSH
practices within families (Freeman and Fry et al., 2012). Further technologies, such as Oxfam
buckets, The Tippy Tap, Hand Washing Bags and Communal Wash Stations, ‘The LaBobo’
(Ramos and Benelli et al., 2016) are also important, but HWWS is required as part of the
WaSH processes these facilitate.

Regular challenges include unreliable access to water and soap, prioritisation of soap for uses
other than handwashing, insufficient drainage around handwashing stations, damage to
handwashing stations and the high cost of handwashing materials (Ramos and Benelli et al.,
2016). Whilst these infrastructural issues concern access to resources, transmission is
reducible where those at risk are empowered to identify, communicate and consequently
implement change. Dysfunctional handwashing spaces (United Nations Millennium Project,
2016) reduce where there is community cohesion, school management and WaSH
committees to identify maintenance issues (Ferron and Lloyd, 2014). Where financial
investments remain absent for maintenance, non-water handwashing options (e.g. sand, soil
and ash), making soap and social marketing persist (Ramos and Benelli et al., 2016).
Children are usually engaged as secondary recipients of these strategies.

2.2 Self-owned behaviour change aspects of infectious disease risk communication
The Theory of Planned Behaviour (TPB) model in this study is applied to understanding a
person’s behavioural intentions, motivations and attitudes towards the behaviour and its



outcome. Shaped by social and subjective norms in their environment, a person perceives the
behavioural control they have over performing the behaviour and the influences of impeding
factors present. Extensive elaboration and reviews over decades of the model (e.g. Ajen,
2011) is beyond the scope of this paper and a suitable summary is presented by LaMorte
(2022). The puppetry in this study acts as a tool to instigate positive attitudes and behavioural
intentions to increase personal hygiene by HWWS including where social and subjective
norms see it as less important and too difficult to perform.

This study’s action orientated Theory of Change guided six activities and seven engagement
pathways for self-sustaining HWWS and the likely consequence from that action of
infectious disease reduction. Chambers (2004) pointed out that behaviours can be easier to
change than attitudes, values and fixed beliefs and Curtis and Barra et al. (2011) reminded
that traditional classroom and public broadcasted educational approaches are insufficient to
bring this about. Alternatives have included Behaviour Centred Design (BCD), which
requires a surprise intervention to change something in the behaviour environment (Aunger
and Curtis, 2016; 438). The surprise element in the case of the current study was tried via the
use of puppetry, to ignite behaviour change. SuperAmma is a further approach which uses
emotional drivers of behaviour such as disgust, nurture, status, and affiliation as motivators.
They are communicated through a variety of mediums such as animated films, skits, humour
and public pledging ceremonies as used successfully for a handwashing campaign and post
intervention HWWS in rural India (Biran and Schmidt et al.; Rajaraman and Varadharajan et
al., 2014). In a group setting, hygiene is influenced by social learning and cultural values with
higher sensitivities (Curtis and Barra et al., 2011; 389); creative puppetry could stimulate this
process.

Further, ‘nudging’ of environmental cues engages the unconscious decision-making process
prompting behaviour change. Successful nudges have been recorded such as when the
infrastructure has improved through dedicated handwashing areas and reconnecting latrines
to handwashing stations with painted footprints (Dreibelbis and Kroeger et al., 2016). The
RANAS (risk, attitudes, norms, ability, and self-regulation) approach has been used by
Mosler (2012) for risk perception, attitudes to behaviour, beliefs towards changing behaviour,
resources and skills that underlie HWWS among school children. Other examples include
Community Led Total Sanitation (CLTS), health clubs, handwashing champions, Global
Handwashing Day and mass media campaigns (Ramos and Benelli et al., 2016).

2.3 Risk Communication

The WHO refers to risk communication as ‘the exchange of real-time information, advice
and opinions between experts and people facing threats to their health, economic or social
well-being ... enabling people at risk to take informed decisions to protect themselves and
their loved ones’ (WHO 2017, p.1). The two-way action of risk communication where
participants can voice their concerns and experts analyse the risks and feedback essential
information is referenced in some contexts (National Research Council, 1989; Michailova
and Sidorova, 2011). Hicks (2017:1) indicates it ‘should inform about potential threats and
empower people to adopt protective measures’, albeit also routing communication into the
socio-cultural context. Public judgement of risk is however complex involving psychological
and cognitive processes, culture, beliefs, social relations, religion, politics and economics
(Gamhewage, 2014). This was evidenced during diarrhoeal disease research actions in
Mozambique (Williams and Collins, 2010) and the Ebola crisis in West Africa (Kalongo,
2014). In these contexts, successful disease risk communication was achieved when the
community’s concerns were listened to first, and the local traditions, beliefs, religion and
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cultural practices were taken into account. Appropriate risk messaging is then developed and
communicated in line with local level structures.

2.4 Techniques with Puppetry

Puppets help elicit information from children and adult onlookers more effectively than
traditional educational methods as the puppets aid the children to verbalise, express and
clarify their feelings in a fun, relaxed and comfortable setting (Epstein and Stevens et al.,
2008). By having an image or physical object to present and discuss to others, it enables the
user to communicate and connect more directly (Gauntlett, 2011; 4). The CHAST (Children’s
Hygiene and Sanitation Training) approach developed from PHAST (Participatory Hygiene
and Sanitation Transformation), uses puppetry in open discussions and fun exercises to
encourage the shy children to contribute (Bockhorn-Vonderbank, 2004). Film also
communicates risk, as adopted by Hicks (2017) in their study of disaster resilient
communities potentially increasing trust, improving relations, conveying difficult
information, increasing risk perception, motivating behaviour change, developing personal
preparedness efforts, and strengthening resilience. This was contingent on the messages in a
film being designed and delivered in partnership with the local community. A similar
rationale had proved successful with the use of radio (Huesca, 2008) and radio projects that
combine with theatre performances, as used for Covid-19 awareness in Nepal (WV1, 2020)
and previously for HIV/AIDS and other risk interventions an author of this paper (Collins)
had worked with World Vision International (WV1) in Mozambique.

However, the current study was to understand how puppets can elicit rich data, as a
pedagogical instrument (Epstein and Stevens et al., 2008), and deliver impact such as by
breaking down barriers, reducing fear or acting as a distraction from unpleasant realities
(Reid-Searl and Quinney et al., 2017). The puppets may help to project feelings and thoughts
onto others in a creative way (O’Toole and Dunn 2002) and bridge cultural, linguistic,
religious, or racial barriers (Freidman, 2005 Cited in Pearce and Hardiman, 2012). Puppets
are known for connecting with all people at a childlike level, allowing both adults and
children to benefit (Sinclair, 2000 cited in Pearce and Hardiman, 2012). Puppets allow
characters and communications to be created that can’t be expressed easily in everyday life,
giving freedom and expression, being comical, symbolic and acting purposefully and
anonymously (Tova, Cited in Bernier and O’Hare, 2005). The puppet would enable
connection with others and a medium to express personal emotions and thoughts within self
and peers, in this case addressing some of the barriers to HWWS. Participant identification
with the puppet would encourage an emotional release that can build self-esteem (Carter and
Mason, 1998) and increased ownership of new knowledge amongst participants (Kolb and
Kolb et al., 2001).

By bringing creativity into a situation needing learning and embodied knowledge (Chu and
Angello et al., 2017), it could help risk communication by giving people ‘the opportunity to
reflect, to make their thoughts, feelings or experiences manifest and tangible’ (Gauntlett,
2011; 4). Further, Sennett (2008) proposed ‘The Craftsman’ ingredient whereby use of the
hands is central to thinking, supporting exploration and problem solving. Wills (2012)
indicated that the creativity brings critical thinking, long-term memory, evaluation of
emotions and transfer of knowledge. Resonant with infectious disease risk communication
challenges, participants would express themselves whilst interpreting risk related objects in
their own way, encouraging engagement.

2.5 Risk reduction engagement
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Through engagement in a creative action, participants actively listen to key messages and
enhance their learning capacities leading to a greater level of behaviour change. Whilst
Bowen and Salerno et al. (2005) suggested that engaged learners complement and interpret
what they learn from others with direct knowledge based on personal experience, interacting
with others extends personal views, beliefs and perspectives (Pittaway, 2012). NSI group
discussions encourage this way of thinking for engagement, enhancing academic
achievement, promoting retention of messages, and the ability to apply knowledge
successfully (Ekpo, 2016). Habit formation theory describes an outcome of using engagement
as a tool potentially changing people’s mind and heart (Chen and Gonyea et al., 2008).
According to Lally and Wardle et al. (2011: 484), habits are ‘automatic behavioural
responses to environmental cues, thought to develop through repetition of behaviour in
consistent contexts’, capable of breaking fixed habits if a trigger is established. In this paper
it is proposed that the use of a puppet can act as the trigger amongst the children and others
who participate in the exercises. Previous studies suggested that the more novel the stimuli,
the more likely the messages are to be adopted by the listener (Barker, 1971; Driver, 1992 as
cited in Wolvin, 2010). The project chose puppetry to communicate infectious disease risk
reduction through handwashing, building also on well-established ideas on participation and
pedagogic empowerment (Freire, 1970; Boal, 1997), learning from one another and or
problem solving.

3. Methodology

The study applied the technique of puppetry, whereby children, and their teachers used self-
derived narratives to recreate the lived experiences of water related infectious disease risks.
NSI applies the technique during training and dissemination of key messages about direct
links between personal hygiene and good health to health clubs. Through this method the
messages then also pass on to families and peer groups through indirect peer inclusion in
activities (Bockhorn-Vonderbank, 2004; Herald-Brown and Kochel et al., 2008). The
technique was applied as part of NSI work with school children living in the informal
settlement of Kawangware, Nairobi, Kenya.

The health patrons (the teachers who lead the health club) took part in a puppetry course and
learnt the techniques to use in school each being given a puppet that they named Jesse to use
with the health club alongside a puppetry film on WaSH. Jesse is a ‘big mouth hand puppet’
who is controlled with one hand inside to move his mouth and the other hand holding sticks
attached to his hands. He was given to the participants after watching the WaSH film to
encourage them to talk about the issues they have seen and help them to express emotions
and feelings, this also being backed up by a comprehensive puppetry manual complete with
patterns and guides. The teachers then taught the children the puppetry techniques so they
could spread messages to their peers. Five schools and an initial estimate of 250 children
engaged these hygiene promotion activities. School health patrons, healthcare professionals
and government representatives were interviewed, with further information being obtained
from observational and focus group work.

The first set of data was collected in March 2018, followed by three more data collection sets
up until October 2019. A third set of data collection intended for 2020 was interrupted by
COVID-19 disruption but the accumulation of recognisable impacts of the actions led to the
results outlined in this paper. The first two sets of data were based on the five primary school



locations, with a final two sets based on just one school in which a second phase of the
intervention was carried out, known as the Phase 2 Follow up study (or Phase 2).

3.1 Field location

Between 60-70 percent of the residents living in Kenya’s capital city Nairobi, live in informal
settlements (formally known as slums) and these are characterised as areas subjected to
poverty, overcrowding, limited access to clean water and exposure to diseases. This study
was implemented within Nairobi’s second largest informal settlement by population,
Kawangware, which is in the Dagoretti County. From the 2009 Census, the Kawangware
settlement had a population of 133,286, 65 percent of whom were children and youth
(Woman Hospital Kawangware, 2018). More recent figures cannot be found. Kawangware
settlement spans across 3km with scarcity of safe drinking water and high cases of water-
borne diseases. Records from the Public Health ministry reported 22,574 diarrhoea cases in
the Dagoretti County in 2017. Meanwhile for Nairobi County diarrhoeal diseases are reported
as the second highest cause of morbidity in the under-five age group after respiratory
infections and third highest for the over five age group after respiratory and skin infections
(Nairobi City County, 2017). Limited access to education leaves many of the children
working informally to support family members. Following the five schools in Kawangware
district in the first phase, the Phase 2 study worked in Riruta HGM Primary School. The
Department of Health Nairobi County selected schools they considered the poorest in terms
of WaSH facilities. The five schools serve circa 8,000 pupils (from ages 4-14) ranging from
300 — 3,400 pupils with classes of up to 125 students. Four of the five schools are public,
government run schools (Kawangware Primary, Satellite Primary, Riruta HGM Primary and
Ndurarua Primary) and the smallest school, Kabiru, is a community run school.

The study worked alongside health clubs that had been running weekly in the schools since
2015, with a recommended 40 pupils per school selected from the top three school years
(years 6, 7 and 8). Some hard infrastructure had been installed, such as toilets and
handwashing stations prior to NSI promotion of handwashing behaviour. Three teachers per
school were asked to volunteer as health patrons. They were given training in WaSH issues
and provided big picture books to base lessons around. The project applied an iterative
process, Phase 2 study being co-designed with children based on responses during Phase 1
that highlighted a lack of handwashing practices due to a shortage of water points and
handwashing systems. Research in Phase 2 focused on gathering quantitative data to assist in
providing evidence of any change additional to the qualitative assessments of Phase 1. The
Phase 2 study included a ‘Challenge Day’ whereby all children in the selected school would
receive hygiene promotion through the NSI film and participatory puppetry methodology.
Group discussions with the children led to new designs of classroom handwashing systems,
and essential facilities (e.g. handwashing tanks, jerry cans, buckets, liquid soap). These were
purchased by NSI to enable successful handwashing.

3.2 Data collection

For Phase 1, the 225 school children across five primary schools were aged between 8-13
years old, the 07 age group being excluded due to early primary school students being too
young to respond to surveys. Health club respondents were 175 and non-health club (the
control group) was 50. Other respondents included, 100 caregivers (parents/guardians), 15
health patrons, five head teachers, one health care professional, one public health officer and
two NGO representatives. Varying methods and spending extensive time with the children,
overcame potential problems in engaging children in primary data collection.



For Phase 2, the whole of the HGM Riruta Primary school population were observed, an
additional 1,230 children excluding the original health club and non-health club members
from Phase 1. The protection of children’s rights and privacy and minimizing potential risks
was deemed crucial throughout (Denzin and Lincoln, 2005), including through ethical
procedures of NSI, the schools, Ministry of Health Kenya, ELRHA and Northumbria
University. Children were told to give their own views and opinions on the subject and that
there were no right or wrong answers. The right to withdraw or refuse to participate,
anonymity and confidentiality were guaranteed.

Table 1: Timeline of data collection events throughout the study

Data collection event Date of data Accompanying rationale
collection
Baseline 26 Feb — 9 March | NSI Intervention 1 was implemented 1-6
2018 months prior to the Baseline depending on
the school.

Baseline Monitoring 1 (BM1) 4 — 15 June 2018 | 3 months after the Baseline

Observational Baseline 15— 17 July 2019 | Before Phase 2 Follow up Study

Monitoring 2 (OBM2)

Phase 2 Follow up Study 13 September | Challenge Event Day in HGM Riruta
2019 Primary School

Observational Baseline 3 —14 October | 3 —4 weeks after Phase 2 Follow up Study

Monitoring 3 (OBM3) 2019 and 3 months after OBM2.

Table 1 lists the dates and timings of data collection events for the study together with a note
on the rationale to timing. All interviews and discussions were recorded using a dictaphone,
with one research team member taking notes or video recording. All recordings and notes
were later transcribed, representing the participants’ own words and the interviewer’s
descriptions and observations of the context, a ‘thick description” approach (Patton 2002;
437). Transcriptions of all interview texts were inputted into the analysis software ‘NVivo’
and then coded guided by the interview questions on hygiene practices, behaviour change,
puppetry, soft and hard infrastructure, constraining factors, NSI delivery and reduction in
infectious disease.

The Phase 1 child one to one interviews of around 15 minutes allowed children to describe
their own behaviours of handwashing and discuss knowledge on hygiene and risks through
their interaction with the NSI puppetry technique. A total of 24 other key informant
interviews of around 45-60 minutes were conducted, of which five were with head teachers,
15 with health patrons, two with CRS WaSH coordinators, one with a Public Health officer
for the Nairobi County Office, and one with a healthcare professional in Kawangware.

Focus Group Discussions (FGD) with children were designed in a fun and creative manner to
engage information with considerations to children’s short attention spans, limited writing
ability, and with props and puppets alongside a range of activities (UNHCR, 2012). FGD
were conducted for the Baseline and BML1 in all five schools with six students per group
(equally mixed boys and girls) with five discussions in week one with health club members



and five discussions in week two with the control group. The English language was used as
the children speak this in schools. By using the FGD to share experiences, the capacity of the
participants to know how to respond to potential poor hygiene situations could be
strengthened. FGD served as good settings for children to be more relaxed with friends and
not isolated with just an adult researcher (Eder and Fingerson, 2003; Einarsdottir, 2007).
Questions were semi-structured to resemble conversations rather than interviews per se. The
discussions were carried out over a period of 1 hour, with some extending to 1.5 hours.

One hundred pre-set questionnaires were applied for the Baseline and BM1, these being
distributed to health club children (20 from each school, 10 girls and 10 boys). One hundred
more were used with the caregivers of those children and 15 to the health patrons. Response
rates from the Baseline were 59 percent from caregivers, 59 percent from children and 46
percent from health patrons. BM1 response rates were 75 percent caregivers, 95 percent from
children and 40 percent from health patrons. Data compilation was complimented by
unobtrusive direct observation to monitor hand hygiene practices and behaviour change using
a trained observer as considered a ‘gold standard’ method for evaluation (WHO 2021).
Observations in the five primary schools took place over one hour during lunchtimes. The
researcher placed themselves in positions where the handwashing stations were visible,
recording behaviours that included; water and soap usage, queue length, gender and age, time
of handwashing in relation to eating and latrine use, dominant children, avoidance,
handwashing systems, school environment and observed barriers. Observations for the Phase
2 study were used to monitor the impact of handwashing using a team of four enumerators
from the Nairobi County Health Office. Data was tabulated and all results given to NSI and
the researcher to be uploaded to Excel. After the Phase 2 study was completed, OBM3 was
conducted with the same enumerators and observational process to ensure accurate
monitoring for evidence of change.

4. Findings

4.1 Behaviour change through HWWS

Those schools where the intervention occurred experienced a change in risk communication
and engagement by overcoming barriers and finding solutions. Health patrons indicated
overall highly significant increases in pupil HWWS and soap usage amongst the target
population following the NSI puppetry intervention (t=1.56373E-05, p<0.0001)(Table 2).
The exception was for one response indicating there had already been 100% usage and three
responses indicating no change.

Caregiver’s responses during BM1 indicate that behaviour change also occurred at home
(Table 3) including through increased handwashing before eating, after using the toilet and
after playing. Seventy percent of the 59 caregiver respondents indicated personal increases in
their HWWS behaviours. Anecdotes from the caregiver’s questionnaires support these
findings, suggesting this to be due to knowledge passed onto them from the children gained
through puppetry and other NSI tools. One respondent commented, “I have made a bucket
and a bar of soap and placed it at the door where they wash hands” whist another confirmed
the knowledge had a positive impact on the whole family’s hygiene practices. Another
respondent declared “because of my son, | am now keen on washing my hands”.



Table 2: Health Patron Questionnaire response to the question: ‘How many pupils always
wash their hands with soap at critical times of the day before & after NSI came to the
school?’ (15 June 2018)

Health Patrons Eaet?gz More than 3 months In the last 3 Average %
Questionnaire ago (Before NSI)  months (After NSI) % Difference Char? o 0
BM1 % % g
1 70 90 +20
NUrser 2 50 70 +20
School 3 100 100 0 +12%
4 70 70 0
5 40 60 +20
1 20 40 +20
2 60 85 +25
Lower 3 60 70 +10 o
Primary 4 60 80 +20 +15%
5 70 70 0
6 40 55 +15
1 40 50 +10
2 70 90 +20
. 3 70 80 +10 o
Upper Primary 4 60 80 +20 +15%
5 70 70 0
6 40 70 +30
Table 3: Care Giver Questionnaire responses
Care Givers Questionnaire: Baseline Monitoring 1, 9" March 2018 Yes %
Q7. Has there been an increase in handwashing with soap at home in the last three 64
months?
Q8. Has your child positively changed their handwashing behaviours in the last 84
three months?
Q9. Have you changed your handwashing behaviours in the last three months to 70
handwashing with soap?
Q.13. Did the puppet teach you how to wash your hands? 32

Responses from the children’s questionnaire recorded 80 percent witnessed an increase in
children regularly HWWS. Overall, the health patrons stated that 90 percent of children had
not been washing hands effectively previously, but this improved post-intervention,
explaining that “the children are now late to class more frequently due to handwashing”.
Comments during interviews with children suggested before the intervention that minimal to
no HWWS occurred due to lack of knowledge about its effectiveness for disease mitigation.
An interview with Participant 7 indicated; “there has been an increase in hygiene practices
since puppets have been used in the school”. Further health patron interviews confirmed an
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increase in HWWS among the school children since the intervention as suggested in the
following extract:

“There has been a big change since NSI came, our children are trying a lot to change
their ways of cleaning and washing their hands. Even the other kids in the class are
copying them. Since NSI, there has been an impact on handwashing with soap in the
school.”

A non-health club member indicated that out of all their friends, only a few would wash their
hands before eating, whilst another referred to how the NSI practical puppeteering
methodology had reduced misunderstandings and increased their knowledge and awareness.

“Most of the time, we [teachers] assumed handwashing is you just dip your hands and
you are clean. This time [with NSI] it came out practically, even the knowledge that
soap is very important, an aspect we did not consider important”.

A different health patron recounted the following;

“As a teacher | never used to wash hands, | am sorry to say. But when | became a
health patron, I now can’t fail to wash my hands after the toilet. When NSI came in, |
saw the sense.”

FGD in each of the five schools suggested children who HWWS ranged between 25 to 75
percent across different schools and that this was sparked by the establishment of the school
health clubs, and that handwashing continued to increase since the intervention.

“Quite a number now wash their hands there [in school] as they think you are coming.
They think if the visitors come and visit us, we will wash our hands. You have made
washing hands more interesting for them.” (Focus Group Discussion, Satelitte School.
Health Club Member. 7 March 2018).

The head teacher from Kabiru School stated that; “the handwashing culture is growing,
children wash of their own volition.” However, results from BM1 observations also
suggested contexts within which minimal HWWS was happening due to children rushing to
get food, forgetting to wash hands or a lack of soap and water present for handwashing.
These barriers were discussed at length in the FGDs with all participants and led to a greater
communication about the reality and efforts for successful handwashing to take place in the
schools.

4.2 Soap use and availability

Respondents to the children’s questionnaires illustrated an increase in using soap for
handwashing over the baseline period, from 55 to 82 percent. The health patrons and students
explained that not using soap was largely due to not believing it is important, forgetting or
where soap is unavailable. Health patrons disclosed soap use among most of the teachers in
the school was infrequent, and that this impacted the children’s decisions to use soap.

Many of the case examples were indicative of the mixed practices, perceptions and barriers to

HWWS in these contexts, and the context within which the use of improved risk
communication via the puppetry was having an impact.

11



Findings from the Phase 2 study (Table 4) show a very significant increase of 52 percent in
children HWWS between those observed from OBM2 in July 2019 and OBM3 in October
2019 (p<0.0001). There was also a very significant 19 percent decrease (p<0.0001) in those
children observed handwashing using only water, and this was indicated as being due to this
intervention.

Table 4. Children observed handwashing with water and/or soap at handwashing points

Total students included in Hand washed with only ~ Hand washed with soap

Handwashing Points observation water and water

Observational Baseline

Monitoring 2 (OBM2)

(Handwashing Stations
1&2)

1100 303 (28%) 57 (5%)

Observational Baseline
Monitoring 3 (OBM3) 1087 73 (7%) 615 (57%)
(Classrooms)

Note: Significant changes between OBM2 and OBM3 are in excess of the 99.9% confidence level using chi-
square analysis on pairs of proportions.

Further data indicated differences in handwashing behaviours dependent on age and gender,
there being higher rates among girls than boys both among the under eight years old and over
eight-year-old groups.

The Phase 2 study with children and teachers revealed all except one class was using the
newly introduced systems including two queues and a soap/tap master and washing hands
with soap, as well as drinking the treated water provided, with significant reductions to just
10-15 minutes to complete the handwashing process for the group. Further unanticipated
impacts included added handwashing at other times of day, teachers being very happy that
children’s books they must handle were much cleaner and enjoying being able to wash their

own hands with soap in classrooms and hence feeling safer around their pupils. By January
2020, during further monitoring a health patron at HGM school indicated that handwashing
systems were still operational. The school principal indicated that:

“In one classroom, a child brought liquid soap for their class’s use immediately
after the start of term to allow HWWS to take place ahead of the school soap-
making programme. The child’s parents make liquid soap using the same
method as the school to sell locally. They donated the soap. They had not
donated any soap prior to the intervention”.

There were many more items of feedback indicating communication and engagement with
associated health risks including health club children active in monitoring the correct HWWS
procedures in the schools, feeling a specific role in the changed systems and taking the
puppets with them to support these roles. This result extended to other health issues such as
Sexually Transmitted Diseases.

4.3 Attitudes towards hygiene and health

Health patron and caregiver interviewees stated that “there is a positive change, a positive
attitude with the children” and that “the children’s attitude has improved towards hygiene,
mostly the girls”. Respondents to the caregiver questionnaire confirmed the positive changes
towards hygiene practices had also been observed at home, shaping both the child’s
behaviour and their families. Comments included “No Strings International have impacted
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positively as now [my] children are aware of their health” and “It has brought a positive
impact and good hygiene to our families”. A health club student commented that the teachers
seem much more interested in hygiene since the introduction of the puppets.

Both children and health patrons commented on an increase in the confidence of children
who attend the health club and have been exposed to the methodology and tools. For
example, a health club member indicated their confidence had grown since the puppetry and
that they feel self-assured and able to speak in class, a finding backed up by health patron’s
who added it had also helped build more confidence and sense of achievement in their
teaching skills.

4.4 Active risk communication in behaviour change
In relation to combinations of new knowledge and interaction a health patron indicated:

“It sticks so much more in the children’s heads, and they understand; they forget
when they read but practically they remember... the children are now more engaged
with the puppets. They learn more when they are doing, they are bored in the books”.

Another health patron confirmed the old method of using books to communicate risks can be
boring for the children, however with the puppets they enjoy them and participate, being
more involved in the class. They explained that through puppetry, students have
communicated their own stories and explored risk messages in more depth than before; “they
enjoy touching and manipulating with the puppets; they are learning more when they are
touching them and they go deeper into it”. Students believed that when the puppets were
used, more information was given and absorbed due to their enjoyment and heightened
interest. This was reiterated by students not in the health club when they watched a shadow
puppetry performance by the health club members on hygiene, commenting that they had
learnt new information about handwashing from watching the show.

A teacher indicated the following about the participants:

“They share ideas, you can see they’re having fun when they are doing the work, it’s
really collaborative ... they now refer to real examples back at home to what they
have learnt. Since NSI have come in, they are motivated, and their awareness levels
are higher.”

Another teacher indicated that due to the NSI risk communication tools, including the
puppets and the films, external students became much more interested in the risk messages
addressed through the health club than before due to its clear explanation and its local
contextual setting recognisable to the students. There were many personalised responses
referring to individual puppets.

A teacher also discussed how the NSI methodology and training taught them a new approach
to their own teaching. When interviewed this respondent explained that; “personally I learnt
about the practical approach of things and various ways of how to reach the larger
community.” Students also commented in interviews on the influence puppetry has had on
the health patrons teaching approach and attitude, such as for example:

“The puppetry has made them feel active. Before they were angry, not interested in

anything. But these days, because of the puppets, you can see they are happy every
time. They enjoy using them.”
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With 59 percent of children taking the puppets home these were found to be used as aids to
help them to communicate new hygiene risks to both adults and children in a fun and
informative method. Caregivers confirmed in questionnaire responses that they gained new
knowledge from the children and the demonstrations with puppets, with 21 percent stating
this was the reason for their own increased handwashing and 32 percent that the puppetry
helped to teach them (Table 3).

4.5 Further related health risk engagement impacts
Further risk engagement impacts relating to poor health and hygiene practices in the schools
included:

A greater retention of risk messages: FGD found that message retention could also be
attributed to another tool used by NSI, singing, aided by a film with a song called ‘Time to
Wash’ sung by the puppets and then learnt by the students.

Increased popularity of the health clubs: Since NSI introduced puppetry, the popularity of
this form of social organisation increased as confirmed in interviews with the students and
health patrons. This engagement has also been through making friends in the health club,
creating a sense of belonging and a new motivation to attend sessions.

Reduction in diarrhoeal disease: The number of children suffering from diarrhoeal infectious
diseases is reported by the schools to have decreased since the NSI intervention, which is
strongly consistent with the identified increase in children HWWS more frequently.
Examples of comments from three respondents included:
“now my children are not becoming sick as often because they wash their hands
before eating, after visiting the toilet, after changing babies’ diapers and after

playing”,

- “before [washing hands] they complained of stomach-ache but now that is all gone”,
and

- “waterborne diseases have reduced drastically. Children are now growing healthy and
strong”.

Children made responses such as “washing hands with soap has made us not get sick ...
before [the puppets] | was sick every week, with diarrhoea and vomiting”. An indicator of
disease reduction is the increase in children’s school attendance, observed by the children
themselves with their friends and class size increasing and where the registers also illustrated
a higher daily attendance of students. Health patrons from another school confirmed more
children are in attendance now than before the intervention; a change from around ten
students absent to only one or two per day (Ndurarua health patrons).

A teacher also recounted the impact on their own health as follows:
“I used to have really bad skin problems on my hands and arms, but since
NSI and the children have started HWWS, their books are cleaner and so
when | mark their work, I am no longer touching the dirt. Now my skin
problems have disappeared”. (Teacher, HGM School)

4.6 Barriers and solutions to achieving HWWS in schools
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Nine FGD with students across all five primary school locations revealed several existing
barriers preventing a vast majority of children washing hands with soap at critical times of
the day. The students debated and explored their own solutions to the barriers, contributing
over thirty different ideas to the problems. The results are presented in Table 5. The barriers
that appeared in all FGD included: ignorance, hunger, insufficient handwashing facilities,
lack of knowledge, lack of soap, long queues and washing hands as a waste of time.

Physical barriers included no running water as the borehole was broken, unreliable water
connections, with shortages up to 50 percent of the time, a handwashing station being at the
bottom of a hill with difficult access due to thick mud, and handwashing taps stolen by the
surrounding community as there was no perimeter fence. The barriers, identified by children
through puppetry, were then incorporated into an intervention through which health club
members designed handwashing systems.

Table 5: Barriers and Solutions to HWWS in schools
Source: Students in FGD with five schools.

# | Barriers to handwashing with soap in school Solutions to the barriers

listed in order magnitude

1 | Ignorance (having the knowledge, but it
being ignored or forgotten)

Punishment for not washing hands.

Design a handwashing system & area that makes it easier
to wash hands, so it is harder to ignore or forget.

Have handwashing monitors.

Children wash hands next to own class with buckets/jerry
cans.

Teacher reminds children to wash hands at critical times.
Rules are set and enforced e.g. not allowed back into class
for lunch until handwashing is complete.

Maintain water and soap in the classrooms for
handwashing.

2 | Lack of knowledge: Teach the importance of hygiene to students in lessons,

Students and parents don’t understand why
handwashing and soap use is important.
Students believe using spoons when eating
means you don’t need to wash hands.
Handwashing is not practiced at home with
parents.

Children think handwashing is boring or
they are lazy.

Children are not allowed to leave the
classroom to wash hands when there are
visitors in the school.

after school and in assemblies.

Create a ‘health club day’ where all must clean the school.
Educate the teachers about hygiene through the head
teacher.

Continuous monitoring of knowledge and refresher
sessions.

Health club members tell true stories to the students, using
puppetry and songs.

Educate parents on handwashing importance at home.

Lack of time for handwashing:
Teachers don’t allow time to wash hands
after using the latrine during lessons.
Teachers punish if there is lateness to class,
even if washing hands, so there is rushing.
Children want to play for the whole of
breaktime, rather than wash hands. They
also play games, such as races (first to
lunch).

Children believe handwashing takes too
long.

Communicate with the teachers about importance of
handwashing to allow extra time for it before lessons.
Schedule time for handwashing at the end of break and
before lunchtime, instructed by the teachers.

No-one is served food at lunch until all handwashing is
complete.
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Insufficient handwashing stations:
Creates overcrowding, long queues.
Long distances from classroom and kitchen.

To avoid the overcrowding and long queues:

Stagger each class at the handwashing stations (rotas).
Have different stations for older and younger children.
Have handwashing supervisors.

Apply handwashing in the classrooms with jerry cans.
Add more handwashing stations.

Water shortage & value:

No water system in Satelitte school.
Unreliable water supply in most schools.
Children play with the water which is
wasteful.

Children fear the water.

Water is prioritised for washing the
classroom floors, not handwashing. It is also
prioritised for drinking over handwashing.

Employ a water watchman.

Fix the borehole and water supply in all the schools,
especially Satelitte school, so it is reliable.

Each student brings own water in from home, for both
drinking and washing hands. Head teacher communicates
with parents about this.

Sustainable use of treated rainwater.

Harvest water from rainy season to ensure sufficiency in
the dry season.

Contribution towards water from students and staff.
Educate about the value and use of water.

Lack of soap in schools:

Those who can afford soap do not share it.
Soap is expensive for most to buy.

Soap is stolen.

Soap is not provided by the school.

Each class contributes a set amount of money towards
buying soap, or it is provided by the school.

Students bring leftover soap from home.

School asks parents to contribute soap with explanation of
why it is important.

School makes their own soap.

Soap is monitored by the school prefects.

Soap is locked away.

Government tax can be used for soap in schools.
Punishment if soap is stolen.

Handwashing taps are stolen:

Replace or repair missing/broken taps.

Increase school security to prevent taps being stolen (this
has been done by government subsequently).

Supervise handwashing to prevent damage.

Peer pressure / bullying at handwashing
stations:

Students believe handwashing is childish
and it gets laughed at when doing it.

Older children push younger children away
from handwashing stations.

Senior school pupils speak to the teachers about those who
are bullying.

More public awareness with posters. Information sessions
led by the health patrons.

Children are hungry:
There is a rush for food without
handwashing.

Friends buy snacks in the morning for those who cannot
afford lunch.
School provides breakfast.

5. Discussion

The outcomes of this research are informative in several ways and have added resonance
during the COVID-19 period. Impact was reliant on self-selecting actions that then became
managed HWWS, such that combinations of individual behaviour and school commitment to
reduce health risk are consistently reported at the schools to have reduced infection rates.
There is a high level of evidence of behaviour change having significantly occurred, though it
is not possible to fully prove cause and effect links between numbers of cases of illness and a
fixed amount of behaviour change. Indeed, the complexity of infectious disease risk, as
already evidenced in the earlier work outlined in this paper, provided the understanding that
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significant behaviour change with children is possible; this is consistent with, and a part of
what is needed to reduce infectious disease risk.

In extending the importance of this work to COVID-19 risk reduction, evidence of the
efficacy of communication with children in risk engagement spaces remains highly relevant,
for preparedness and response to this and other pandemic emergencies in resource poor
environments. A difference however relates to the contrasting protracted ‘normalised’
diarrhoeal disease burdens of multi-hazard prone urban slums, and emergency management
shocked into action on new viral hazards. Further research would need to examine pathways
to societal resilience through co-produced lessons from COVID-19 response alongside
children’s engagement with longstanding health burdens.

The puppets were designed to be relevant to the participant’s lives, needs and interests,
making the learning process more meaningful and encouraging active engagement in
creating, understanding and connecting to the knowledge (Ekpo, 2016). The high influence of
peers on engagement and shaping children’s attitudes could be due to the amount of time
spent with each other (Ryan 2000). Peers can have a more direct influence on children’s
engagement than parents or teachers, highlighting the significance of creating positive peer
relations, enhanced by the process of implementing puppetry.

Longer-lasting impacts for participants were supported through self-directed changes to
promote intrinsic interest (Lally and Gardiner et al., 2013). Once established, habits were
measured through automaticity, frequency and identity, which it was noted could take a long
period to form; Hollingworth and Barker (2014) suggested an average 66 days to do so.
Further explanations lie in linking behaviour control over handwashing to different kinds of
psychological influences (Aunger and Schmidt et al., 2010); automatic or habitual responses,
motivated goal-driven behaviour to satisfy needs, and cognitive causes which reflect
conscious concerns.

It is proposed that critical learning in risk communication includes characteristics of good and
poor listening that impact on the information being absorbed by the listener. The listeners
expectations for the messages can be shaped by their background, experience, roles and
mental and physical states influencing listener expectations for the messages (Wolvin 2010).
To be an effective listener and fully engaged, the listener must be perceived as actively
listening by the others in the group (Daly 1975), a process enhanced by the puppetry.
However, younger listeners can absorb and comprehend what they have heard less due to not
applying productive metacognitive strategies whilst listening (Lundsteen 1993).

By using puppetry as a tool, learners were engaging their senses and involvement with the
information, a preferred method of learning compared to solely listening (Pearce and Hardiman
2012). This stimulated engagement amongst those who might not have absorbed the messages
if presented in another form (Sinclair, 2000). It was therefore upheld that puppets are an
effective tool for allowing participants to interact and explore a range of ideas and
opportunities, using only their imagination. For example, the results of this work were
consistent with making decisions, exploring experiences, interaction with others, learning from
role-play, self-discovery and handling. Creatively emphasising the importance of using soap
with water increased understanding and awareness of the intended beneficiaries who gained an
interest in using it and possessing it. School grades also increased due to higher concentration,
variability of skills, application of new skills to learning, being happier, having more
confidence in oneself and being inspired to learn.
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Children’s risk engagement through puppetry also included the following:

i) Children could take the role of the learner or the teacher. This method helped to
concentrate the messages about infectious disease risk reduction and HWWS further.
Teaching something is well known to help both the provider and the recipient of the
information to instil the content of what is being communicated.

i) Mapping out known risks. Using the school environment, and personalising own risks
were most apparent in activities such as shadow shows whereby the risks and barriers to
change were even more personalised.

iii) Memorising risks increased when using puppets, these being the most visual and
active, therefore sticking in the minds of children when thinking about handwashing.
Effectiveness was improved since children made their own puppets and making is
connecting, in this case to handwashing behaviour.

Key pathways to infectious disease risk communication and engagement using the puppetry
approach are explainable through the following processes:

- Creativity and participation that increases engagement: Learning a new skill involved
more concentration and greater listening.

- Puppets that increased popularity of communal cooperation (e.g. the health club): Due
to the novelty of puppets, children, parents and the teachers became more interested.

- Risk communication activities that reduced sickness: Since NSI were at the school,
there is loose evidence that sickness levels decreased. Albeit not all of this would be
directly to when NSI joined, a reduced rate of incidence was consistent with the risk
communication activity reported here. The added benefits for infectious disease risk
reduction were not just HWWS, but also through the other messages such as washing
fruits before eating, cleaning utensils, cleaning lunch bowls, a cleaner environment
and toilet facilities.

- Parents were reached by children taking puppets and their messages and songs home:
The wider community was reached with health messages as the puppets ‘came home
to speak about HWWS’. The children are happy with the puppet; this makes the
parents happy and they positively want to listen to the child speaking about the
incoming messages. Some parents already knew about hygiene practices, others did
not and learnt from their children who acted here as the mediator, storyteller and
message delivery medium. Further, the puppet acts as an aid for improved memory of
the messages amongst the parents.

- New knowledge passed on through the puppets and child engagement technique:
Puppets and other visual activities including film and models delivered new
knowledge over the top of existing basic hygiene information that had already been
established in the schools. This involved clarification of original messages by
delivering them in a different way that can be understood by all. Some children learn
visually or through participation.

- Barriers and solutions to HWWS were recognised and addressed: Behaviour change
to HWWS is difficult due to the soft and hard infrastructure that stands in the way.
Barriers that the children drew up were because of the school systems, culture and
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infrastructure which the children felt were beyond their control to change and
manage. To be able to instil change, there needed to be the infrastructure in place as
identified in Table 5. However, having the ideas come from the children made it more
likely to be recognised and potentially addressed.

6 Conclusions

To be able to have successful HWWS there needs to be three elements; behaviour change,
structurally embedded commitment via government and community infrastructure, and
scientifically based knowledge with the means to disseminate it. Puppetry had an impact on
all three of these aspects, through behaviour change that extended out to the teachers and
government officials who formed part of the infrastructure.

The approach described in this paper complimented changes to the Kenyan school
curriculum. The curriculum is very formal, and teachers focus on examinable subjects, with
little space for practical elements or creative endeavours. This led to consideration of change
towards a child-led approach with the opportunity for children’s voices to be heard. The NSI
methodology put children at the centre of the process of creating puppets and stories and
delivering the messages themselves. Staff approved as they felt that children were able to
resonate with the approach and because it blended practical elements with theory creating
something novel for them that was fun and easy to grasp. However, the HWWS messages did
not fully spread to the entirety of school populations and local communities outside the
school, and as such full behaviour change did not take place. Addressing the significant
barriers discussed in this paper makes the approach even more effective. If this action
research orientated approach was to succeed in achieving greater impact, it would need to
include some provision of facilities as part of its iterative process.

In addition to these results, there were promising reports on handwashing from HGM school
in July 2020, which was closed for the most part of a year due to the Covid-19 pandemic.
Teachers in the school documented since reopening to students, all handwashing stations as
back in place and children being even more motivated to wash hands with soap due to the
pandemic heightening their awareness and knowledge of the importance of hand hygiene.
This research was working in tandem with a live intervention. As a result, NSI felt it was able
to expand its child-led methodology from one where children lead hygiene promotion
through puppetry and play, to one where children, as end users, also inform the design of
handwashing facilities along with the adjustment of systems necessary for school-wide use,
and in monitoring for sustainability.

This study concludes that there is grounded evidence that creative communication
techniques, invoking engagement of children and their minders, in contexts of hygiene
deprivation is an effective means to risk reduction. Specifically, it finds that the use of
puppets collaboratively designed by their users, who are recipients of the information they
convey, engage motivating emotions such as disgust, affiliation, and nurture. The sense of
ownership of the risk reduction process is enhanced through this method. The implementation
of this risk communication exercise using an action research approach was seen to be
effective in changing attitudes and practices of handwashing in schools whilst spreading the
knowledge of the barriers amongst key stakeholders interacting around the policy and
practice space as highlighted by changing infectious disease risk. This experiential learning
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took place in the immediate run up to the COVID-19 outbreaks in Nairobi, bringing added
additional significance and has had ongoing impact in that context to date. It demonstrates the
power of well adapted and creative risk communication, that is owned by those it is intended
to benefit, whilst exposing the need for a context for this to be impactful through both bottom
up and institutional engagement in infectious disease risk reduction. Whilst understanding of
risk communication and engagement is informed by this work with schools in Nairobi, it is
replicable elsewhere. This provides reflection on how risk education and engagement can be
more embedded and highlights hitherto unresolved structural and resourcing issues that need
resourcing-based solutions. Given the ongoing demographic of many of the most at-risk
regions, understanding child engagement and its effect on behaviours in risk contexts such as
these is an avenue to reducing morbidity and mortality from old and new disease hazards.
Well adapted risk reduction communication through child centred engagement will need to
continue to energise action on sanitation and hygiene, though also in management of other
types of hazards through comparative creative and accessible ways.

20



References

Ajzen, I., 2011. The theory of planned behaviour: Reactions and reflections. Psychology and
Health, 26:9, 1113-1127.

Aunger, R. and Curtis, V., 2016. Behaviour centred Design: towards an applied science of
behaviour change. Health psychology review, 10, NO. 4., 425-446.

Aunger, R., Schmidt, W. P., Ranpura, A., Coombes, Y., Maina, P. M., Matiko, C. N. &
Curtis, V., 2010. Three Kinds of Psychological Determinants for Hand-Washing Behaviour
in Kenya. Social Science & Medicine. 70, 383-391.
https://openknowledge.worldbank.org/handle/10986/5172

Barker, L. L. 1971. Listening Behavior, 17 Englewood Cliffs, NJ: Prentice-Hall.

Bernier, M. and O’Hare, J., 2005. Puppetry in Education and Therapy; Unlocking doors to
the mind and heart. Author House, USA

Biran, A., Schmidt, W.P., Varadharajan, K.S., Rajaraman, D., Kumar, R., Greenland, K.,
Gopalan, B., Aunger, R. and Curtis, V., 2014. Effect of a behaviour-change intervention on
handwashing with soap in India (SuperAmma): a cluster-randomised trial. Lancet Glob
Health. [Online]. 2, 145-154 (accessed 25 November 2017)
http://www.thelancet.com/pdfs/journals/langlo/P11S2214-109X(13)70160-8.pdf

Boal, A., 1997. Games for actors and non-actors. Routledge, UK

Bockhorn-Vonderbank, M. (2004) Children’s Hygiene and Sanitation Training (CHAST).
Caritas Luxembourg / Caritas Switzerland (Swiss Group). 1st edition, EU.

Bowen, J.L., Salerno, S.M., Chamberlain, J.K., Eckstrom, E., Chen, H.L., Brandenburg, S.,
2005. Brady, L., 2004. Towards optimal student engagement in teacher education. Australian
Journal of Teacher Education. 29, 2. http://ro.ecu.edu.au/ajte/vol29/iss2/3/

Carter, R.B., and Mason, P.S., 1998. The Selection and Use of Puppets in Counseling.
Professional School Counseling 1, 5. 50-53. https://www.jstor.org/stable/42731871

Chambers, R., 2004. Ideas for Development. First ed. Routledge, UK.

Chen, P., Gonyea, R., & Kuh, G., 2008. Learning at a distance: Engaged or not? Innovate. 4,
3. http://www.innovateonline.info

Chu, S.L., Angello, G., Saenz., Quek, F., 2017. Fun in Making: Understanding the experience
of fun and learning through curriculum-based. Making in the elementary school classroom.
Entertainment Computing. 18, 31-40
http://www.sciencedirect.com/science/article/pii/S1875952116300283

Collins, A. E. (2002) Health ecology and environmental health management in Mozambique,

in Special issue: Southern African Perspectives on Health Geography. Health and Place, 8:4,
pp. 263-72. Elsevier Science Ltd.

21


https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Aunger%2C+R.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Schmidt%2C+W.+P.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Ranpura%2C+A.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Coombes%2C+Y.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Maina%2C+P.+M.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Matiko%2C+C.+N.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Curtis%2C+V.&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/handle/10986/5172
http://www.thelancet.com/pdfs/journals/langlo/PIIS2214-109X(13)70160-8.pdf
http://ro.ecu.edu.au/ajte/vol29/iss2/3/
http://www.innovateonline.info/
file://///pstafffsnb/home/wwpy2/My%20Documents/Northumbria%20Uni%20docs/Paper/Literature%20Review/18
http://www.sciencedirect.com/science/article/pii/S1875952116300283

Collins, A. E. (2003) Vulnerability to coastal cholera ecology, Social Science and Medicine,
57, pp. 1397-1407.

Collins, A.E., Lucas, M.E., Islam, M.S., and Williams, L.E. (2006) Socio-economic and
environmental origins of cholera epidemics in Mozambique: guidelines for tackling
uncertainty in infectious disease prevention and control, International Journal of
Environmental Studies Special Issue on Africa, 63:5, pp. 537-549.

Curtis, V., and Cairncross., S. (2003) Effect of washing hands with soap on diarrhoea risk in
the community: a systematic review. The Lancet. [Online]. 3, 275-281. (accessed 21 October
2017) http://infection.thelancet.com

Curtis, V., Barra, M. & Aunger, R., 2011. Disgust as an adaptive system for disease
avoidance

Daly, J., 1975. Listening and interpersonal evaluations. Paper presented at the
Central States Speech Convention, Kansas City, MO.

Denzin, N.K., and Y.S. Lincoln. 2005. Introduction: The discipline and practice of qualitative
research. The Sage handbook of qualitative research. Thousand Oaks, CA: Sage.

Dreibelbis, R., Kroeger, A., Hossain, K., Venkatesh, M., and Ram, P.K., 2016. Behavior
Change without Behavior Change Communication: Nudging Handwashing among Primary
School Students in Bangladesh. International Journal Environmental Research Public Health.
13(2), 129. (accessed 10 December 2017)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4730520/#

Driver, J. (1992). A selective review of selective attention research from the past
century. British Journal of Psychology, 92, 53-79

Eder, D. and Fingerson, L., 2003. Interviewing children and adolescents in Inside
interviewing. Eds JA, Holstein, JF, Gubrium.

Edgeworth, R. and Collins, A.E. (2006) Self-Care as a Response to Diarrhoea in Rural
Bangladesh: Empowered Choice or Enforced Adoption? Social Science and Medicine, 63,
pp. 2686-97.

Einarsdottir, J., 2007 Research with children: methodological and ethical challenges,
European Early Childhood Education Research Journal, 15:2, 197-211

Ekpo, C.E.A. 2016. Facilitative Learning and Students. Engagement in Electrical Technology
for Developing Critical Reasoning and Lifelong Learning Skills in the University of Uyo,
Akwa Ibom State, Nigeria. Journal of Education and Practice. 7, 22. 36-40.

Epstein, 1., Stevens, B., McKeever, P., Baruchel, S. and Jones, H., 2008. Using puppetry to
elicit children's talk for research. Nursing Inquiry. 15, 49-56. doi:10.1111/j.1440-
1800.2008.00395.x

Ferron, S., and Lloyd, A. (2014) Emergency WASH for Children Scoping Study.
Humanitarian Innovation Fund, UK

22


http://infection.thelancet.com/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dreibelbis%20R%5Bauth%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4730520/

Freeman, M., Fry, S., Monse, B., Abbott, D., Bramley, S., Lee, S., Dooley, T., Habachy, T.,
Keast, G., Rutgers, C., Sahin, M., Sheido, Y., Maanen, P.V., Walter, E., Gosling, L., Jansz,
S., Mahon, T., Velleman, Y., Wilbur, J., Paintal, L., Duey, M., Wright, E., Jones, H. (2012)
Raising even more clean hands: Advancing Health, Learning, Equity through WASH in
schools. UNICEF.

Freire, P. (1970) Pedagogy of the Oppressed. Bloomsbury, New York.

Gamhewage, G., 2014. An Introduction to Risk Communication. The United Nations.
[Online] (accessed on 21 December 2017) http://www.who.int/risk-
communication/introduction-to-risk-communication.pdf?ua=1

Gauntlett, D., 2011. Making is Connecting: The social meaning of creativity, from DIY and
knitting to YouTube and Web 2.0.. Polity Press, Cambridge.

Herald-Brown, S.L., Kochel, K.P. & Ladd, G.W., 2008. Social Influences on children’s
engagement in schools. Journal on Educational Psychology. 1, 3.
file:///U:/My%20Documents/EJ1066309.pdf

Hicks, A., 2017. Risk communication films: Process, product and potential for improving
preparedness and behaviour change. International Journal of Disaster Risk Reduction. 23,
138-15.

Hollingworth, C. & Barker, L., 2014. Habits The Holy Grail of Marketing. Marketing Society

Huesca, R., 2008. Radio for Development. The International Encyclopedia of
Communication, First Edition. Wiley & Sons, Ltd.

Kalongo, E., (2014) Communicating with Ebola-affected communities. The United Nations.
[Online] (accessed on 15" December 2017). http://www.who.int/risk-
communication/communicating-ebola-affected-communities-unsp-oct-2014.pdf?ua=1

Klein, R.J.T., G.F. Midgley, B.L. Preston, M. Alam, F.G.H. Berkhout, K. Dow, and M.R.
Shaw, 2014: Adaptation opportunities, constraints, and limits. In: Climate Change 2014:
Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of
Working Group 11 to the Fifth Assessment Report of the Intergovernmental Panel on Climate
Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M.
Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S.
MacCracken, P.R. Mastrandrea, and L.L.White (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, pp. 899-943.

Kolb, D., & Kolb, A., 2001 — Experiential Learning Theory: A dynamic, holistic Approach to
Management Learning, Education and Development. Sage Publications, USA

Lally, P., Wardle, J., & Gardner, B., 2011. Experiences of habit formation: A qualitative
study. Psychology, Health and Medicine. 16, 4. 484-9.

Lally, P. and Gardner, B., 2013. Promoting Habit Formation. Health Psychology Review. 7,
S137 — S158.

23


http://www.who.int/risk-communication/introduction-to-risk-communication.pdf?ua=1
http://www.who.int/risk-communication/introduction-to-risk-communication.pdf?ua=1
file:///U:/My%20Documents/EJ1066309.pdf
http://www.who.int/risk-communication/communicating-ebola-affected-communities-unsp-oct-2014.pdf?ua=1
http://www.who.int/risk-communication/communicating-ebola-affected-communities-unsp-oct-2014.pdf?ua=1

LaMorte, W. W. (2022) The Theory of Planned Behaviour. Boston University School of
Public Health, 2022. Available at: https://sphweb.bumc.bu.edu/otlt/MPH-
Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories3.html#headingtaglink 1
(Accessed on: 22 November 2022)

Liu, L., Johnson, H.L., Cousens, S., Perin, J., Scott, S., Lawn, J.E., Rudan, 1., Campbell, H.,
Cibulskis, R., Li, M., Mathers, C., Black, R.E. 2012. Global, regional, and national causes of
child mortality: an updated systematic analysis for 2010 with time trends since 2000. Child
Health Epidemiology Reference Group of WHO and UNICEF. Lancet. 9; 379. 2151-61

Lundsteen, S.W., 1993. Metacognitive Listening. In. A. Wolvin & C. Coackley (Eds).
Perspectives on listening. Norwood, NJ: ABlex.

MGH News and Pubic Affairs (2020) Health and Medicine; Children’s role in spread of virus
bigger than thought. Available at: https://news.harvard.edu/gazette/story/2020/08/looking-at-
children-as-the-silent-spreaders-of-sars-cov-2/ (accessed on 20 October 2020)

Michailova, S., and Sidorova, E., 2011. From group-based work to organisational learning:
the role of communication forms and knowledge sharing. Knowledge Management Research
& Practice. 9, (1) 73-83. [Online] (accessed 10" December 2017)
https://search.proquest.com/docview/853657676/fulltext/53ADBC61F4ED4949PQ/1?accoun
tid=12860

Mosler, H.J. 2012. A systematic approach to behavior change interventions for the water and
sanitation sector in developing countries: a conceptual model, a review, and a guideline.
International Journal Environment Health Research. 22(5): 431-49.

Mudavanhu, C., Manyena, S.B., Collins, A.E., Bongo, P., Mavhura, E. and Manatsa, D.
(2015) ‘Taking children’s voices in disaster risk reduction a step forward’, International
Journal of Disaster Risk Science, 6:3, pp.267-81. Springer.

Muzenda-Mudavanhu, C., Manyena, S.B. and Collins, A.E. (2016) ‘Disaster risk reduction
knowledge among children in Muzarabani District, Zimbabwe’, Natural Hazards, 84,
pp.911-931.

Nabhar, P., Collins, A.E., Bhuiya, A., Alamgir, F., Ray Bennett, N. and Edgeworth, R. (2013)
‘Indigenous indicators of health security in relation to climatic disasters in Bangladesh’,
Special Edition - Linking Disaster and Development: Further challenges and opportunities,
Environmental Hazards. 12:1, pp.32-46.

Nairobi City County (2017) Nairobi City County Health Sector Strategic and Investment
Plan, 2013-2019, Governor’s Office, City Hall.

National Research Council., 1989. Improving Risk Communication. The National Academies
Press, Washington DC. [Online] (accessed 1 December 2017) https://doi.org/10.17226/1189

Ncube, A., Jordaan, A.J. and Mabela, B.M. (2016) ‘Assessing the knowledge, attitudes and
practices regarding cholera preparedness and prevention in Ga-Mampuru village, Limpopo,

24


https://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories3.html#headingtaglink_1
https://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories3.html#headingtaglink_1
https://news.harvard.edu/gazette/story/2020/08/looking-at-children-as-the-silent-spreaders-of-sars-cov-2/
https://news.harvard.edu/gazette/story/2020/08/looking-at-children-as-the-silent-spreaders-of-sars-cov-2/
https://search.proquest.com/docview/853657676/fulltext/53ADBC61F4ED4949PQ/1?accountid=12860
https://search.proquest.com/docview/853657676/fulltext/53ADBC61F4ED4949PQ/1?accountid=12860
https://doi.org/10.17226/1189

South Africa’, Jamba: Journal of Disaster Risk Studies 8(2), Art. #164, 9 pages. http://dx.doi.
0rg/10.4102/jamba.v8i2.164

No Strings International., 2020. Driving Behaviour Change through Child-Designed Systems
and Puppetry: How Hand Washing finally Happened in a Kawangware Primary School.
Report for ELRHA, London.

Orimbo E.O, Oyugi E, Dulacha D, Obonyo M, Hussein A, Githuku J, et al. (2020)
Knowledge, attitude and practices on cholera in an arid county, Kenya, 2018: A mixed-
methods approach. PLoS ONE 15(2): e0229437. https://doi.org/10.1371/
journal.pone.0229437

O’Toole, J., and Dunn, J., 2002. Pretending to learn. Frenchs Forest: Longman

Patton, M.Q., 2002. Qualitative Evaluation and Research Methods. (3rd ed.), Sage, Thousand
Oaks, CA

Pearce, G. and Hardiman, N., 2012. Teaching undergraduate marketing students using ‘hot

seating through puppetry’: an exploratory study. Innovations in Education and Teaching
International. 49( 4), 437-447.

Pittaway, S.M. 2012. Student and staff engagement: Developing an engagement framework
in a faculty of education. Australian Journal of Teacher Education (Online) 37 (4)
http://files.eric.ed.gov/fulltext/EJ969532.pdf

Priiss-Ustiin A., Bos, R., Gore, F. & Bartram, J.. 2008. Safer water, better health: costs,
benefits and sustainability of interventions to protect and promote health World Health
Organization, Geneva.

Rajaraman, D., Varadharajan, K.S., Greenland, K., Curtis, V., Kumar, R., Schmidt, W.P.,
Aunger, R., and Biran, A., 2014. Implementing effective hygiene promotion: lessons from the
process evaluation of an intervention to promote handwashing with soap in rural India. BMC
Public Health 14, 1179 [Online] (accessed 5th January 2018) https://doi.org/10.1186/1471-
2458-14-1179

Ramos, M., Benelli, P., Irvine, E. and Watson, J. (2016) WASH in Emergencies Problem
Exploration Report — Handwashing. Humanitarian Innovation Fund, ELRHA

Ray-Bennett, N., Collins, A.E., Bhuiya, A., Edgeworth, R., Nahar, P and Alamgir, F. (2010)
‘Exploring the meaning of health security for disaster resilience through people's perspectives
in Bangladesh’, Health and Place, 16: pp.581-9.
http://dx.doi.org/10.1016/j.healthplace.2010.01.003

Ray-Bennett, N., Collins, A.E., Edgeworth, R., Bhuiya, A., Nahar, P. and Alamgi, F. (2016)
‘Everyday health security practices as disaster resilience in rural Bangladesh’, Development
in Practice, 26:2, pp.170-183.

Reid-Searl, K., Quinney, L., Vieth. L. Nancarrow, L., Walker, B., 2017. Puppets in an acute

paediatric unit: Nurse’s experiences. Collegian. 24, (5) 441-447
http://www.sciencedirect.com/science/article/pii/S1322769616300920

25


http://srhe.tandfonline.com/doi/full/10.1080/14703297.2012.728379?scroll=top&needAccess=true
https://search.informit.com.au/browseJournalTitle;res=IELAPA;issn=1835-517X
https://search.informit.com.au/browsePublication;py=2012;vol=37;res=IELAPA;issn=1835-517X;iss=4
http://files.eric.ed.gov/fulltext/EJ969532.pdf
https://doi.org/10.1186/1471-2458-14-1179
https://doi.org/10.1186/1471-2458-14-1179
http://dx.doi.org/10.1016/j.healthplace.2010.01.003
http://www.sciencedirect.com/science/article/pii/S1322769616300920#!
http://www.sciencedirect.com/science/article/pii/S1322769616300920#!
http://www.sciencedirect.com/science/article/pii/S1322769616300920#!
http://www.sciencedirect.com/science/article/pii/S1322769616300920#!
http://www.sciencedirect.com/science/article/pii/S1322769616300920#!
http://www.sciencedirect.com/science/article/pii/S1322769616300920

Ryan, A.M., 2000 Peer Groups as a Context for the Socialization of Adolescents' Motivation,
Engagement, and Achievement in School, Educational Psychologist, 35:2, pp. 101-111

Save the Children (2015) Reducing Risks, Enhancing Resilience; STC on DRR and CCA.
Available at:

https://resourcecentre.savethechildren.net/node/7882/pdf/reducing _risks _enhancing_resilien
ce_2015 low.pdf (Accessed: 5 January 2021)

Scott, B.E., Lawson, D.W., Curtis, V. (2007) Hard to handle: understanding mothers’
handwashing behaviour in Ghana. Health Policy Plan. 22 (4), 216-24.

Sennett, R., 2008. The Craftsman. Yale University Press. USA.
Sinclair, A., 2000. The puppetry handbook. Richard Lee Publishing.

Taylor, D.L., Kahawita, T.M., Cairncross, S., Ensink, J.H.E. (2015) The Impact of Water,
Sanitation and Hygiene Interventions to Control Cholera: A Systematic Review. PLoS ONE,
10 (8) e0135676.

Thomas, A., Theokritoff, E., Lesnikowski, A. et al. (2021) Global evidence of constraints and
limits to human adaptation. Regional Environmental Change 21, 85.
https://doi.org/10.1007/s10113-021-01808-9

UNHCR, 2012. Listen and Learn; Participatory Assessment with Children and Adolescents.
Switzerland — participation assessment. Available at:
http://www.unhcr.org/uk/protection/children/50f6d1259/listen-learn-participatory-
assessment-children-adolescents.html (accessed 24 January 2018)

UNICEF, 2020. FACT SHEET: Handwashing with soap, critical in the fight against
coronavirus, is ‘out of reach’ for billions. Available at: https://www.unicef.org/press-
releases/fact-sheet-handwashing-soap-critical-fight-against-coronavirus-out-reach-billions
(accessed 18 May 2020)

United Nations Millennium Project, (2016) Health, Dignity, and Development: What Will it
Take?. https://www.cdc.gov/healthywater/global/wash_statistics.html (accessed 13 January
2018)

Williams, L., Collins, A.E., Bauaze, A. and Edgeworth, R. (2010) ‘The role of risk perception
in reducing cholera vulnerability’, Risk Management: an International Journal, 12, pp.163-
84.

Wills, J. (2012) The impact of creativity on the brain
https://www.teachthought.com/learning/the-impact-of-creativity-on-the-brain/

Wolvin, A. D., 2010. Listening engagement: Intersecting theoretical perspectives. Listening
and human communication in the 21st century. 7-30.

Woman Hospital Kawangware, 2018. Kawangware Slum. http://wemahospital.org (accessed
25 February 2018)

26


https://resourcecentre.savethechildren.net/node/7882/pdf/reducing_risks_enhancing_resilience_2015_low.pdf
https://resourcecentre.savethechildren.net/node/7882/pdf/reducing_risks_enhancing_resilience_2015_low.pdf
http://www.unhcr.org/uk/protection/children/50f6d1259/listen-learn-participatory-assessment-children-adolescents.html
http://www.unhcr.org/uk/protection/children/50f6d1259/listen-learn-participatory-assessment-children-adolescents.html
https://www.unicef.org/press-releases/fact-sheet-handwashing-soap-critical-fight-against-coronavirus-out-reach-billions
https://www.unicef.org/press-releases/fact-sheet-handwashing-soap-critical-fight-against-coronavirus-out-reach-billions
https://www.cdc.gov/healthywater/global/wash_statistics.html
https://www.teachthought.com/learning/the-impact-of-creativity-on-the-brain/
http://wemahospital.org/kawangware-slum.html

World Health Organisation., 2017. General information on risk communication. The United
Nations. http://www.who.int/risk-communication/background/en/ (accessed 215 December
2017)

World Health Organisation (2019) Health Emergency and Disaster Risk Management
Framework. Geneva: World Health Organization.
https://apps.who.int/iris/bitstream/handle/10665/326106/9789241516181-eng.pdf (Accessed
on: 19" January, 2021)

World Health Organisation (2021) Clean Care is Safer Care: Hand hygiene monitoring and
feedback. Available at: https://www.who.int/gpsc/5may/monitoring_feedback/en/ (Accessed
on: 19 January 2021)

World Health Organisation, 2021. Systematic literature review of automated/electronic
systems for hand hygiene monitoring Available at:
https://www.who.int/gpsc/5Smay/automated-hand-hygiene-monitoring.pdf?ua=1 (Accessed
on: 19 January 2021)

WVI - World Vision International, 2020. Using radio to engage with remote communities
during Covid-19 crisis. Available at: https://www.wvi.org/stories/nepal/using-radio-engage-
remote-communities-during-covid-19-crisis. (Accessed on: 18 August 2021)

27


http://www.who.int/risk-communication/background/en/
https://apps.who.int/iris/bitstream/handle/10665/326106/9789241516181-eng.pdf
https://www.who.int/gpsc/5may/monitoring_feedback/en/
https://www.who.int/gpsc/5may/automated-hand-hygiene-monitoring.pdf?ua=1
https://www.wvi.org/stories/nepal/using-radio-engage-remote-communities-during-covid-19-crisis
https://www.wvi.org/stories/nepal/using-radio-engage-remote-communities-during-covid-19-crisis

Infectious disease risk communication and engagement using puppetry and related
approaches for improving handwashing with soap in an informal settlement of Nairobi

Rebecca Richardson!
Andrew E. Collins!

!Disaster and Development Network, Department of Geography and Environmental Sciences,
Northumbria University, Newcastle upon Tyne, UK NE1 8ST
becky.richardson@northumbria.ac.uk (first author)

andrew.collins@northumbria.ac.uk (corresponding author)

Declaration of interests

The authors declare that they have no known competing financial interests or personal relationships
that could have appeared to influence the work reported in this paper.

CThe authors declare the following financial interests/personal relationships which may be considered
as potential competing interests:



mailto:becky.richardson@northumbria.ac.uk
mailto:andrew.collins@northumbria.ac.uk

