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Background

The UK five-year National Action Plan and 20-year 
vision on antimicrobial resistance (AMR) highlights the 
importance of promoting infection prevention (IP) to 
children and young people (HM Government, 2019a; 
HM Government, 2019b). Young people are commonly 
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Abstract

Background: The UK 5-year antimicrobial resistance (AMR) National Action Plan highlights the need to prevent 
community infections through education of children. Activities around infection prevention (IP) and antibiotics were 
piloted by UK youth groups in 2016–2018, prompting Public Health England (PHE) to develop a standardised programme. 
The aim of the study was to develop and pilot an educational programme on IP and antibiotics for use by community 
youth groups in the UK.

Methods: A working group, including youth group volunteers interested in IP and AMR, agreed on the programme 
content through consensus, informed by the Capability, Opportunity, Motivation, Behaviour model (COM-B). The 
Antibiotic Guardian Youth Badge (AGYB) included learning through interactive e-Bug activities on IP and prudent 
antibiotic use, action setting through Antibiotic Guardian pledges and consolidation through poster development. The 
programme was piloted and evaluated with conveniently recruited youth groups in 2019, including quantitative and 
qualitative questionnaire feedback from community leaders and children.

Results: Fourteen youth group leaders and 232 children from uniformed Girlguiding/Scout groups in England and 
Scotland participated in the pilot evaluation, as well as two primary schools. Leaders reported alignment to the themes 
of their youth organisation, but struggled to teach antibiotics and antibiotic resistance. Children reported enjoyment and 
intentions to improve hygiene behaviour.

Conclusion: Community youth groups are a suitable setting for IP and antibiotics education. The AGYB was officially 
launched in March 2020 and promoted for use with home-schooling children and remote youth group meetings to 
educate about IP during the coronavirus disease 2019 (COVID-19) pandemic.
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Background

Research on handwashing continued to draw researchers’ 
interest owing to its public health importance and signifi-
cance in the reduction of infectious diseases, including the 
current COVID-19 pandemic. Handwashing is the act of 
cleaning one’s hands to remove microorganisms or other 
unwanted substances, and has health benefits such as mini-
mising the spread of coronavirus, influenza and other infec-
tious diseases (Cowling et al., 2009; World Health 
Organization [WHO], 2020a), preventing infectious causes 
of diarrhoea (Luby et al., 2006), decreasing respiratory 
infections (Scott et al., 2003), averting child stunting 
(Saxton et al., 2016) and reducing infant mortality rate at 

home birth deliveries (Rhee et al., 2008). Handwashing 
also prevents diarrheal diseases, which limit the body’s 
ability to absorb nutrition from food (Gilmartin and Petri, 
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Abstract

Background: Research on handwashing continues to draw researchers’ interest owing to its public health importance 
and significance in the reduction of infectious diseases. The aims of this study are to: (1) understand the pattern and 
predictors of handwashing using soap/detergent and water; and (2) assess the spatial clustering of handwashing through 
soap/detergent and water at the district level in India.

Methods: Data of households where the place for handwashing was observed by the research investigators (n = 
582,064), gathered through the National Family Health Survey-4 (2015–2016), were used for this analysis. The availability 
of soap/detergent and water at the usual place of handwashing was assumed to be used for handwashing. Binary logistic 
regression was carried out to examine the adjusted effect of socioeconomic characteristics on the use of soap/detergent 
and water for handwashing. The univariate local indicator of spatial association (LISA) cluster map and Moran’s I statistics 
were applied for assessing spatial autocorrelations at the district level. Analyses were carried out with IBM-SPSS Software.

Results: Two-fifths of Indian households do not use both soap/detergent and water for handwashing. Households using 
both the cleansing elements vary considerably by socioeconomic characteristics— worse for the socioeconomically 
disadvantaged groups. There is spatial clustering in the use of soap/detergent and water for handwashing: lower in a 
cluster of districts in eastern India.

Conclusion: Results suggest the need to generate awareness, particularly among the socioeconomically weaker 
populations, about advantages of hand hygiene, which will reduce the prevalence of infectious diseases like COVID-19 
and be helpful to achieve many Sustainable Development Goals.
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2015). Globally, only 19% of people wash their hands after 
contact with excreta (Freeman et al., 2014).

Handwashing is practised by washing hands using the 
several combinations of water, solid or liquid soap, sani-
tiser, alcohol-based components, sand, ash and mud. 
Although mostly water is used for handwashing, water 
alone is an inefficient skin cleanser because fats and pro-
teins are not readily dissolved in water. People in low-
income countries such as India, Bangladesh and sub-Saharan 
Africa use ash, mud or sand for handwashing as zero-cost 
alternatives to soap (Bloomfield and Nath, 2009). Although 
there is potential for infection transmission by using con-
taminated soil/mud/ash for handwashing, ash or mud is 
perceived to clean hands as effectively as soap (Nizame 
et al., 2015). Handwashing with soap can dramatically 
reduce the rates of common diseases, including pneumonia 
and diarrhoea, two of the leading causes of deaths in chil-
dren. Handwashing with soap and water is a simple and 
efficient method for reducing the risk of infectious diseases 
(Burton et al., 2011). Handwashing with soap can reduce 
childhood mortality rates related to respiratory and diar-
rheal diseases by almost 50% in developing countries 
(Curtis and Cairncross, 2003). Handwashing with soap pre-
vents the two clinical syndromes that cause the most sig-
nificant number of childhood deaths globally; namely, 
diarrhoea and acute lower respiratory infections (Luby 
et al., 2005).

Effective national programs for changes in handwashing 
behaviour can be expected to reduce diarrhoea and pneu-
monia caused by lack of handwashing by 25% (Townsend 
et al., 2017). A large number of people do not wash their 
hands regularly or do not know how to wash their hands 
properly (Ali et al., 2014). Education, socioeconomic sta-
tus, availability of a water source in the house, ownership 
of the house and rural residence are associated with hand-
washing (Al-Khatib et al., 2015; Halder et al., 2010; Kumar 
et al., 2017; Ray et al., 2010; Schmidt et al., 2009; 
Ssemugabo et al., 2020). Handwashing is also related to 
knowledge of hand hygiene and non-availability of hand-
washing spaces or soap among school children (Mane 
et al., 2016).

India, with a cumulative number of 2,905,823 cases of 
COVID-19, is the third-worst affected country after the 
USA and Brazil as of 21 August 2020 (WHO, 2020b). 
Experts differ on the future trend of the COVID-19 in the 
country, amid rapidly growing cases across the states 
(Application Programming Interface, 2020), and the disease 
transmission stage being classified as ‘cluster of cases’ 
(WHO, 2020b). Appropriate handwashing (handwashing 
with alcohol-based agent or soap and water for a minimum 
of 20 s) is recommended as one of the most important ways 
to prevent person-to-person transmission of COVID 19. 
Nevertheless, evidence suggests poor hand hygiene in hos-
pitals /healthcare providers (Mani et al., 2010; Sureshkumar 
et al., 2011; Tyagi et al., 2018) and the role of hands in 

spreading infections in the country (Taneja et al., 2003). 
Handwashing through alcohol-based agent/soap and water 
at the household level again seems not universal, as millions 
of Indians do not have access to basic amenities (Kumar, 
2015). With several parts of India being water-stressed, and 
as much as 70% of the surface water resources being con-
taminated (Niti Aayog, 2019), is further perceived to worsen 
the recommended handwashing practices. Empirical evi-
dence on existing handwashing practices is crucial to com-
bat infectious diseases like COVID-19. There is, however, 
no scientific study exploring handwashing practices, spatial 
clustering and its determinants at the household level using 
the nationally representative sample in India. The aims of 
the present study were to: (1) understand the pattern and 
predictors of handwashing using soap/detergent and water; 
and (2) assess the spatial clustering of handwashing through 
soap/detergent and water at the district level in India.

Methods

Data

The study used data from the fourth round of the National 
Family Health Survey (NFHS), 2015–2016. The NFHS-4 is 
a nationally representative survey of 601,509 households 
that provides information for a wide range of monitoring 
and impact evaluation indicators of health, nutrition and 
women’s empowerment. The sampling design of the 
NFHS-4 is a stratified two-stage sample with an overall 
response rate of 98%. The Primary Sampling Unit (PSUs), 
i.e. the survey villages in rural areas and Census Enumeration 
Blocks (CEBs) in urban areas, were selected using probabil-
ity proportional to size (PPS) sampling. Data collection was 
conducted in two phases from January 2015 to December 
2016. The data were gathered using computer-assisted per-
sonal interviewing (CAPI) by trained research investigators. 
Only those respondents who gave oral/written consent were 
interviewed in the survey. A more detailed description of 
survey design, questionnaire and quality control measures 
can be obtained elsewhere (Paswan et al., 2017).

The NFHS-4 asked a specific question: ‘Please show me 
where members of your household most often wash their 
hands’. In the households where the place of handwashing 
was observed, research investigators were instructed to 
observe the presence of water, soap/detergent (bar, liquid, 
powder, paste) or other cleansing agents (ash, mud, sand) or 
absence of any cleansing agent. The present analysis is 
restricted to 582,064 households where the usual place for 
handwashing was observed. The availability of specific hand-
washing materials at the usual place of handwashing is 
assumed to be used by the household for handwashing. There 
is no consensus on a gold standard for identifying handwash-
ing behaviour (Manun’Ebo et al., 1997), though handwashing 
behaviour can be assessed using questionnaires, by hand-
washing demonstration and by direct/indirect observation. 
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prescribed antibiotics, but lack knowledge of their 
appropriate use (Eley et al, 2019b) and IP interventions 
can improve behaviour and reduce infections in educa-
tional settings (Ernestina et al, 2016; Lecky et al, 2010; 
Willmott et al, 2015). Lack of time and relevant topics in 
the school national curriculum can mean IP topics are 
not covered (Eley et al, 2019a); therefore, community IP 
and antibiotics education could help improve awareness 
(Eley et al, 2018).

The Youth United Foundation estimates that 1.5 million 
young people aged 4–24 years in the UK attend youth 
groups such as Cadets, Scouts, Girlguiding, Brigades and 
St. John Ambulance (Youth United Foundation, 2019). 
These groups focus on youth development, community 
action and health and wellbeing, which complement the 
topics of IP and AMR.

Activities using Public Health England (PHE) materi-
als, e-Bug and Antibiotic Guardian, were piloted in 
2016–2018 by English and Scottish Girlguiding and 
Scouts groups, which prompted the development of a 
programme to provide any youth-based community 
group with the opportunity to cover IP and antibiotic 
topics. e-Bug resources are interactive and can improve 
antibiotic knowledge and IP skills of young people in 
school and community settings (Eley et al, 2018; Lecky 
et al, 2010). Implementation intentions, including the 
Antibiotic Guardian campaign, can motivate behaviour 
change in adults around antibiotics and hygiene (Kesten 
et al, 2017; Little et al, 2015). Pledging is a common 
practice in youth groups; an example is the Girlguiding 
‘promise’ to help others and to be an active citizen in  
the community (Girlguiding, 2019). The coronavirus  
disease 2019 (COVID-19) pandemic makes IP an essen-
tial component of youth behaviour, and such a  
resource could be used to help reduce the spread of the 
infection.

Behavioural models can help to understand and  
target interventions to determinants of behaviour. 
Antimicrobial stewardship (AMS), the discipline which 
seeks to optimise antibiotic prescribing and use in soci-
ety and health care, does not have a specific behaviour 
theory and therefore broader models such as COM-B 
are often used (Public Health England, 2015). COM-B 
describes three conditions that interact to initiate behav-
iour: capability (the physical or psychological ability  
to engage in behaviour), opportunity (environmental  
or social factors that support the behaviour) and  
motivation (beliefs that direct behaviour) (Michie et al, 
2011).

This study aimed to develop an IP and antibiotics educa-
tional programme informed by existing strategies, the 
COM-B behavioural framework and a pilot evaluation with 
youth groups based in the UK.

Methods

Programme development

PHE developed a working group, including youth group 
leaders, educators and healthcare professionals, to agree the 
content of an educational programme around IP and antibiot-
ics. A consensus process via teleconferencing facilities was 
used to modify e-Bug, Antibiotic Guardian and previous 
pilot materials. The programme was also informed by the 
COM-B behavioural framework, common themes between 
youth groups, and the findings of the pilot evaluation.

The ‘Antibiotic Guardian Youth Badge’ (AGYB) 
included three stages which aimed to improve children’s 
capability, opportunity and motivation to improve their 
own and promote appropriate IP and antibiotic use behav-
iours with their families. Figure 1 shows how the different 
stages of the programme aligned with the COM-B model. 
Key feedback from youth leaders in the working group was 
that groups differ in size, available resources, the age and 
ability of children, and time available. The intervention 
therefore needed to be flexible so that leaders could tailor it 
and deliver over multiple sessions if needed. To support 
this, a range of activities were included with accompanying 
information on age group, difficulty, timing, resources and 
learning outcomes.

Pilot evaluation

Recruitment. An initial trial of the AGYB and question-
naires was done by the research team with two conveniently 
recruited schools. These data are included in this paper as 
no changes were made as a result.

Youth groups were recruited through convenience sam-
pling. Youth group leaders in the working group cascaded 
information to local networks via email and social media 
(six groups recruited). The opportunity to trial the AGYB 
was also advertised on the e-Bug twitter and facebook 
accounts to an audience of 2000 (three groups recruited) 
and newsletters sent to the e-Bug mailing list of 1900 
school nurses, teachers and health professionals (no 
recruitment).

Questionnaire development

Leader and children’s questionnaires (Supplementary files 
1–3) including closed and open questions were developed 
by experienced PHE researchers with a background in  
questionnaire design and reviewed by the working group.

1. Leader feedback: 18 questions to collect feedback 
on the delivery and content of the programme.

2. Child feedback (written): 11 pictorial questions 
around enjoyment and behavioural intentions.
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Structured observation has been found to be the best indicator 
to assess handwashing practices in Indian households (Biran 
et al., 2008).

Outcome variable

The outcome variable considered for the analysis was ‘the 
use of soap/detergent and water for handwashing’. It is 
defined as the presence of soap/detergent along with water 
in the usual place of handwashing among the households, 
where the place of handwashing was observed.

Predictor variables

The predictor variables used in the analysis were chosen 
based on the extensive literature review and available infor-
mation in the NFHS-4. Specifically, the predictor variables 
used were the schooling of the household head (< 5 years 
including the illiterates, 5–9 years, 10–11 years, ⩾ 12 
years), sex of the household head (male, female), religion 
of the household head (Hindu, Muslim, Christian and 
Others), caste/tribe of the household head (scheduled caste 
[SC], scheduled tribe [ST], other backward classes [OBC] 
or non-SC/ST/OBC), household size (< 5 members, ⩾ 5 
members), house type (kuccha, semi-pucca, pucca), loca-
tion of water source (in own dwelling, elsewhere), owner-
ship of the house (not own house, own house), wealth index 
(poorest, poorer, middle, richer, richest), place of residence 
(urban, rural) and region (north, central, east, northeast, 
west, south).

Statistical analysis

In the present study, cross-tabulations between the outcome 
and predictor variables were done using the appropriate 
sample weights. The binary logistic regression was carried 
out to understand the predictors of handwashing practices. 
For this regression analysis, the dependent variable ‘Soap/

detergent and water used for handwashing’ was categorised 
into two, i.e. 1 = yes, 0 = no. The variables ‘house type’ 
and ‘ownership of house’ were dropped from the regression 
analysis to avoid multicollinearity. The Statistical Package 
for Social Sciences (SPSS-25, IBM Corp., Armonk, NY, 
USA) was used for analysis. The choropleth map was pre-
pared at the district level using the ArcMap (version 10.4) 
to assess the regional scenario. The local indicators of spa-
tial association (LISA) cluster map and Moran’s I scatter 
plot were calculated through GeoDa (version 1.14) to 
understand the spatial clustering in the use of soap/deter-
gent and water for handwashing.

Results

Type of handwashing elements observed  
at the usual place of handwashing

Soap/detergent and water were observed in the usual place 
of handwashing in three-fifths (60%) of the households 
(Figure 1). In 16% of the households, only water was 
observed in the usual place of handwashing. Seven out of 
every ten households were observed to have water and any 
cleansing element in their regular handwashing place. Nine 
percent of the households were found to have no water, no 
soap or any other cleansing agent at their usual place for 
handwashing.

Handwashing through soap and water 
by background characteristics of the 
households

Table 1 presents the bivariate analyses to understand the 
individual association between the predictors and outcome 
variable. Of the male-headed households, 61% use soap 
and water for handwashing compared with 55% of the 
female-headed households. Use of soap and water for hand-
washing was found to increase with increasing education of 

Figure 1. Type of cleansing element for handwashing observed at the usual place of handwashing, among households in which the 
place for hand washing was observed, India, 2015–2016.
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Figure 1. Antibiotic Guardian Youth Badge linked to the COM-B behavioural model.

3. Child feedback (verbal): version of questionnaire 2 
to be facilitated by leaders to tally verbal feedback 
directly from children.

The leader questionnaire was based on one previously 
piloted with youth group leaders in the working group and 
the children’s questionnaires were based on those validated 
in previous evaluations of the e-Bug resources (Eley et al, 
2018; Eley et al, 2019b; Young et al, 2017). The verbal 
method was requested by youth group leaders for children 
of younger age and less capability.

Delivery of intervention and data collection

Community leaders delivered the intervention flexibly to 
their usual groups, with core requirements to cover all three 
stages of the intervention, and include at least four e-Bug 
activities. Resource constraints meant it was not possible to 
observe sessions for fidelity or provide materials to youth 
groups; however, youth leaders were provided with a £20 
high street voucher. Data collection took place between 
February 2019 and September 2019 inclusive. Leaders 
returned completed questionnaires to PHE for analysis.

Data analysis

Quantitative data were inputted into Microsoft excel  
and analysed with descriptive statistics. The open-ended 

qualitative responses were inputted into NVivo 11 software 
and this was used to organise, code and analyse feedback. 
Two researchers (CH and MH) independently coded themes 
and resolved any minor discrepancies through discussion. A 
descriptive analysis report was developed and discussed 
with the working group; quotes were chosen from a range of 
participants which reflected the agreed themes.

Ethics

This study did not require National Research Ethics Service 
(NRES) approval as it was outside the National Health 
Service and classed as a service evaluation. Data were col-
lected by youth leaders who provided consent for its use in 
development of the educational materials. No identifying 
information was collected on questionnaires and data were 
stored in line with the Data Protection Act 2018 and 
Caldicott 1999 regulations on handling and distributing 
sensitive participant information.

Results

Nine Girlguiding and Scout youth groups and two primary 
school groups from England and Scotland took part in the 
pilot evaluation. Of these, 232/252 children and 14 leaders 
completed questionnaires (Table 1). At least one leader from 
each group gave feedback and children from eight of the 
groups completed either the written or verbal questionnaire.
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2015). Globally, only 19% of people wash their hands after 
contact with excreta (Freeman et al., 2014).

Handwashing is practised by washing hands using the 
several combinations of water, solid or liquid soap, sani-
tiser, alcohol-based components, sand, ash and mud. 
Although mostly water is used for handwashing, water 
alone is an inefficient skin cleanser because fats and pro-
teins are not readily dissolved in water. People in low-
income countries such as India, Bangladesh and sub-Saharan 
Africa use ash, mud or sand for handwashing as zero-cost 
alternatives to soap (Bloomfield and Nath, 2009). Although 
there is potential for infection transmission by using con-
taminated soil/mud/ash for handwashing, ash or mud is 
perceived to clean hands as effectively as soap (Nizame 
et al., 2015). Handwashing with soap can dramatically 
reduce the rates of common diseases, including pneumonia 
and diarrhoea, two of the leading causes of deaths in chil-
dren. Handwashing with soap and water is a simple and 
efficient method for reducing the risk of infectious diseases 
(Burton et al., 2011). Handwashing with soap can reduce 
childhood mortality rates related to respiratory and diar-
rheal diseases by almost 50% in developing countries 
(Curtis and Cairncross, 2003). Handwashing with soap pre-
vents the two clinical syndromes that cause the most sig-
nificant number of childhood deaths globally; namely, 
diarrhoea and acute lower respiratory infections (Luby 
et al., 2005).

Effective national programs for changes in handwashing 
behaviour can be expected to reduce diarrhoea and pneu-
monia caused by lack of handwashing by 25% (Townsend 
et al., 2017). A large number of people do not wash their 
hands regularly or do not know how to wash their hands 
properly (Ali et al., 2014). Education, socioeconomic sta-
tus, availability of a water source in the house, ownership 
of the house and rural residence are associated with hand-
washing (Al-Khatib et al., 2015; Halder et al., 2010; Kumar 
et al., 2017; Ray et al., 2010; Schmidt et al., 2009; 
Ssemugabo et al., 2020). Handwashing is also related to 
knowledge of hand hygiene and non-availability of hand-
washing spaces or soap among school children (Mane 
et al., 2016).

India, with a cumulative number of 2,905,823 cases of 
COVID-19, is the third-worst affected country after the 
USA and Brazil as of 21 August 2020 (WHO, 2020b). 
Experts differ on the future trend of the COVID-19 in the 
country, amid rapidly growing cases across the states 
(Application Programming Interface, 2020), and the disease 
transmission stage being classified as ‘cluster of cases’ 
(WHO, 2020b). Appropriate handwashing (handwashing 
with alcohol-based agent or soap and water for a minimum 
of 20 s) is recommended as one of the most important ways 
to prevent person-to-person transmission of COVID 19. 
Nevertheless, evidence suggests poor hand hygiene in hos-
pitals /healthcare providers (Mani et al., 2010; Sureshkumar 
et al., 2011; Tyagi et al., 2018) and the role of hands in 

spreading infections in the country (Taneja et al., 2003). 
Handwashing through alcohol-based agent/soap and water 
at the household level again seems not universal, as millions 
of Indians do not have access to basic amenities (Kumar, 
2015). With several parts of India being water-stressed, and 
as much as 70% of the surface water resources being con-
taminated (Niti Aayog, 2019), is further perceived to worsen 
the recommended handwashing practices. Empirical evi-
dence on existing handwashing practices is crucial to com-
bat infectious diseases like COVID-19. There is, however, 
no scientific study exploring handwashing practices, spatial 
clustering and its determinants at the household level using 
the nationally representative sample in India. The aims of 
the present study were to: (1) understand the pattern and 
predictors of handwashing using soap/detergent and water; 
and (2) assess the spatial clustering of handwashing through 
soap/detergent and water at the district level in India.

Methods

Data

The study used data from the fourth round of the National 
Family Health Survey (NFHS), 2015–2016. The NFHS-4 is 
a nationally representative survey of 601,509 households 
that provides information for a wide range of monitoring 
and impact evaluation indicators of health, nutrition and 
women’s empowerment. The sampling design of the 
NFHS-4 is a stratified two-stage sample with an overall 
response rate of 98%. The Primary Sampling Unit (PSUs), 
i.e. the survey villages in rural areas and Census Enumeration 
Blocks (CEBs) in urban areas, were selected using probabil-
ity proportional to size (PPS) sampling. Data collection was 
conducted in two phases from January 2015 to December 
2016. The data were gathered using computer-assisted per-
sonal interviewing (CAPI) by trained research investigators. 
Only those respondents who gave oral/written consent were 
interviewed in the survey. A more detailed description of 
survey design, questionnaire and quality control measures 
can be obtained elsewhere (Paswan et al., 2017).

The NFHS-4 asked a specific question: ‘Please show me 
where members of your household most often wash their 
hands’. In the households where the place of handwashing 
was observed, research investigators were instructed to 
observe the presence of water, soap/detergent (bar, liquid, 
powder, paste) or other cleansing agents (ash, mud, sand) or 
absence of any cleansing agent. The present analysis is 
restricted to 582,064 households where the usual place for 
handwashing was observed. The availability of specific hand-
washing materials at the usual place of handwashing is 
assumed to be used by the household for handwashing. There 
is no consensus on a gold standard for identifying handwash-
ing behaviour (Manun’Ebo et al., 1997), though handwashing 
behaviour can be assessed using questionnaires, by hand-
washing demonstration and by direct/indirect observation. 
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Leader feedback (n=14)

Five of the nine groups completed the AGYB over two ses-
sions and four completed it in one session. All leaders 
agreed or mostly agreed: the topics covered in the pro-
gramme were important for children to understand; the 
activities were age appropriate; they felt confident to 
deliver the programme; and they would run it again or rec-
ommend to others. All leaders agreed or mostly agreed that 
the children in their group understood the concepts taught 
and that the activity pack provided sufficient information. 
Overall, 22% of leaders reported that some changes could 
be made to the programme.

Leaders reported that the programme filled a niche and 
that children enjoyed the creative activities. They reported 
that the activities were easy to organise, and most used 
inexpensive materials.

The idea of the badge is superb as it makes kids aware of 
microbes and antibiotic use on a wider, yet relevant scale. 
Brownie leader 3, England

Leaders liked that the programme aligned with existing 
themes of their youth organisations and could fulfil other 
challenge badges around science or health. One leader 
reported that some of the activities could be delivered by 
adolescents to peers.

It meets part of the Beaver experiment badge and cub scientist 
badge but need more experiments to fill the badge criteria. 
Beaver and cub leader 1, England

Let the older guides run the game activities, they did a fab job. 
Guide leader 3, England

Leaders reported difficulty in teaching children about 
antibiotic resistance and requested descriptions suitable for 
children. One leader reported using stories of superheroes 
and villains to explain concepts of antibiotic resistance to 
younger children.

Age appropriate description of antibiotic resistance could be 
included in the resource pack. Cub leader 2, Scotland

Some leaders felt confident to deliver the programme 
due to an existing knowledge of the topic. Other leaders 
who lacked a background in science required more infor-
mation or links to further information.

I am a scientist who works in this area and so it was no problem 
for me but some others needed more information. Rainbow 
leader 1, England

Child feedback (n=232)
Eighty-five out of 232 children in the younger age bracket 
(4–10 years) provided verbal feedback via their leader. 

Table 1. Adult and child participants in the pilot evaluation.

Youth group type (location) Number of children 
(age group)

Number of leaders 
who gave feedback

Number of children 
(written questionnaire)

Number of children 
(verbal questionnaire)

Rainbows, Girlguiding (South 
West England)

28 (aged 4–7 years) 1 - 28

Brownies 1, Girlguiding (South 
West England)

33 (aged 8–10 years) 2 33 -

Brownies 2, Girlguiding 
(Scotland)

16 (aged 8–10 years) 1 - 16

Guides, Girlguiding (South East 
England)

19 (aged 10–14 years) 3 19 -

Beavers, Scouts (North West 
England)

20 (aged 6–10 years) 1 - -

Mixed Beavers and Cubs, Scouts 
(North West England)

19 (aged 6–10 years) 2 - 19

Cubs 1, Scouts (North West 
England)

25 (aged 8–10 years) 2 25 -

Cubs 2, Scouts (Scotland) 14 (aged 8–10 years) 1 14

Cubs 3, Scouts (Scotland) 8 (aged 8–10 years) 1 - 8

Primary school (South West and 
East England)

70 (aged 7–11 years) - 70 -

Note: (-) no data collected or not applicable.
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Structured observation has been found to be the best indicator 
to assess handwashing practices in Indian households (Biran 
et al., 2008).

Outcome variable

The outcome variable considered for the analysis was ‘the 
use of soap/detergent and water for handwashing’. It is 
defined as the presence of soap/detergent along with water 
in the usual place of handwashing among the households, 
where the place of handwashing was observed.

Predictor variables

The predictor variables used in the analysis were chosen 
based on the extensive literature review and available infor-
mation in the NFHS-4. Specifically, the predictor variables 
used were the schooling of the household head (< 5 years 
including the illiterates, 5–9 years, 10–11 years, ⩾ 12 
years), sex of the household head (male, female), religion 
of the household head (Hindu, Muslim, Christian and 
Others), caste/tribe of the household head (scheduled caste 
[SC], scheduled tribe [ST], other backward classes [OBC] 
or non-SC/ST/OBC), household size (< 5 members, ⩾ 5 
members), house type (kuccha, semi-pucca, pucca), loca-
tion of water source (in own dwelling, elsewhere), owner-
ship of the house (not own house, own house), wealth index 
(poorest, poorer, middle, richer, richest), place of residence 
(urban, rural) and region (north, central, east, northeast, 
west, south).

Statistical analysis

In the present study, cross-tabulations between the outcome 
and predictor variables were done using the appropriate 
sample weights. The binary logistic regression was carried 
out to understand the predictors of handwashing practices. 
For this regression analysis, the dependent variable ‘Soap/

detergent and water used for handwashing’ was categorised 
into two, i.e. 1 = yes, 0 = no. The variables ‘house type’ 
and ‘ownership of house’ were dropped from the regression 
analysis to avoid multicollinearity. The Statistical Package 
for Social Sciences (SPSS-25, IBM Corp., Armonk, NY, 
USA) was used for analysis. The choropleth map was pre-
pared at the district level using the ArcMap (version 10.4) 
to assess the regional scenario. The local indicators of spa-
tial association (LISA) cluster map and Moran’s I scatter 
plot were calculated through GeoDa (version 1.14) to 
understand the spatial clustering in the use of soap/deter-
gent and water for handwashing.

Results

Type of handwashing elements observed  
at the usual place of handwashing

Soap/detergent and water were observed in the usual place 
of handwashing in three-fifths (60%) of the households 
(Figure 1). In 16% of the households, only water was 
observed in the usual place of handwashing. Seven out of 
every ten households were observed to have water and any 
cleansing element in their regular handwashing place. Nine 
percent of the households were found to have no water, no 
soap or any other cleansing agent at their usual place for 
handwashing.

Handwashing through soap and water 
by background characteristics of the 
households

Table 1 presents the bivariate analyses to understand the 
individual association between the predictors and outcome 
variable. Of the male-headed households, 61% use soap 
and water for handwashing compared with 55% of the 
female-headed households. Use of soap and water for hand-
washing was found to increase with increasing education of 

Figure 1. Type of cleansing element for handwashing observed at the usual place of handwashing, among households in which the 
place for hand washing was observed, India, 2015–2016.
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Figure 2 shows children reported high enjoyment of the 
session and intentions to wash hands with soap.

Of the 147 out of 232 children in the older age bracket 
(8–14 years) who provided written feedback, 96% reported 
enjoyment of the session and learnt something new; 85% 
agreed they would share information with family and 
friends. Handwashing was reported as the most important 
information to share (53 children, 41%) and 46 children 
(36%) stated that they would encourage their family and 
friends to pledge to become an antibiotic guardian online.

The most important thing I will share with my family is to 
always use soap to wash their hands. Primary school child 9, 
England

Antibiotics don’t work with viruses. Brownie 16, England

Children made Antibiotic Guardian pledges to engage in 
hygienic behaviour and educate others about antibiotics 
(Figure 3). Children reported behavioural intentions after 
completing the AGYB (Figure 4), with the majority (69%) 
intending to always wash their hands with soap. Less chil-
dren reported intentions to use antibiotics only when they 
are needed in the future.

Discussion

Main findings

Pilot evaluation of the AGYB led to a high number of chil-
dren reporting intentions to always use soap when washing 
hands and to encourage this behaviour with friends and 
family. Children may not have understood information on 

antibiotics as a lower number expressed intentions to ‘use 
antibiotics only when needed in the future’. Yet, children 
reported intentions to educate their families about antibiot-
ics and encourage them to pledge to be antibiotic guardians. 
Many leaders reported difficulty in teaching about antibiot-
ics, which may have led to lack of understanding by chil-
dren. Leaders reported positive views of the AGYB, 
believed the topics were important for children to under-
stand and valued that the programme aligned with existing 
themes of their youth organisations.

Strengths and limitations

The AGYB intervention is based on existing evidence-
based strategies, behavioural science and the input of youth 
group leaders. A flexible approach allows leaders to tailor 
sessions based on capability and resources, including 
budget. The pilot evaluation included a large sample of 
children from England and Scotland, aged between 4 and 
14 years; however, other areas of the UK and children older 
than 14 were not represented. There was a lack of children 
from other youth groups, such as Cadets, however the 
shared themes of youth groups and the flexible nature of the 
programme mean it is likely to be suitable for a range of 
group types.

The convenience sampling strategy meant it was not pos-
sible to select groups based on characteristics such as socio-
economic status and as a self-selected sample, there may 
have been groups led by leaders with an interest in IP and 
AMS. The inclusion of school children in the sample from 
the initial trial may bias results; however, it suggests the 
AGYB may be suitable for school-based clubs. Written 

Figure 2. Verbal opinions of children aged 4–10 years (n=85) taking part in session, collected by leaders.
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2015). Globally, only 19% of people wash their hands after 
contact with excreta (Freeman et al., 2014).

Handwashing is practised by washing hands using the 
several combinations of water, solid or liquid soap, sani-
tiser, alcohol-based components, sand, ash and mud. 
Although mostly water is used for handwashing, water 
alone is an inefficient skin cleanser because fats and pro-
teins are not readily dissolved in water. People in low-
income countries such as India, Bangladesh and sub-Saharan 
Africa use ash, mud or sand for handwashing as zero-cost 
alternatives to soap (Bloomfield and Nath, 2009). Although 
there is potential for infection transmission by using con-
taminated soil/mud/ash for handwashing, ash or mud is 
perceived to clean hands as effectively as soap (Nizame 
et al., 2015). Handwashing with soap can dramatically 
reduce the rates of common diseases, including pneumonia 
and diarrhoea, two of the leading causes of deaths in chil-
dren. Handwashing with soap and water is a simple and 
efficient method for reducing the risk of infectious diseases 
(Burton et al., 2011). Handwashing with soap can reduce 
childhood mortality rates related to respiratory and diar-
rheal diseases by almost 50% in developing countries 
(Curtis and Cairncross, 2003). Handwashing with soap pre-
vents the two clinical syndromes that cause the most sig-
nificant number of childhood deaths globally; namely, 
diarrhoea and acute lower respiratory infections (Luby 
et al., 2005).

Effective national programs for changes in handwashing 
behaviour can be expected to reduce diarrhoea and pneu-
monia caused by lack of handwashing by 25% (Townsend 
et al., 2017). A large number of people do not wash their 
hands regularly or do not know how to wash their hands 
properly (Ali et al., 2014). Education, socioeconomic sta-
tus, availability of a water source in the house, ownership 
of the house and rural residence are associated with hand-
washing (Al-Khatib et al., 2015; Halder et al., 2010; Kumar 
et al., 2017; Ray et al., 2010; Schmidt et al., 2009; 
Ssemugabo et al., 2020). Handwashing is also related to 
knowledge of hand hygiene and non-availability of hand-
washing spaces or soap among school children (Mane 
et al., 2016).

India, with a cumulative number of 2,905,823 cases of 
COVID-19, is the third-worst affected country after the 
USA and Brazil as of 21 August 2020 (WHO, 2020b). 
Experts differ on the future trend of the COVID-19 in the 
country, amid rapidly growing cases across the states 
(Application Programming Interface, 2020), and the disease 
transmission stage being classified as ‘cluster of cases’ 
(WHO, 2020b). Appropriate handwashing (handwashing 
with alcohol-based agent or soap and water for a minimum 
of 20 s) is recommended as one of the most important ways 
to prevent person-to-person transmission of COVID 19. 
Nevertheless, evidence suggests poor hand hygiene in hos-
pitals /healthcare providers (Mani et al., 2010; Sureshkumar 
et al., 2011; Tyagi et al., 2018) and the role of hands in 

spreading infections in the country (Taneja et al., 2003). 
Handwashing through alcohol-based agent/soap and water 
at the household level again seems not universal, as millions 
of Indians do not have access to basic amenities (Kumar, 
2015). With several parts of India being water-stressed, and 
as much as 70% of the surface water resources being con-
taminated (Niti Aayog, 2019), is further perceived to worsen 
the recommended handwashing practices. Empirical evi-
dence on existing handwashing practices is crucial to com-
bat infectious diseases like COVID-19. There is, however, 
no scientific study exploring handwashing practices, spatial 
clustering and its determinants at the household level using 
the nationally representative sample in India. The aims of 
the present study were to: (1) understand the pattern and 
predictors of handwashing using soap/detergent and water; 
and (2) assess the spatial clustering of handwashing through 
soap/detergent and water at the district level in India.

Methods

Data

The study used data from the fourth round of the National 
Family Health Survey (NFHS), 2015–2016. The NFHS-4 is 
a nationally representative survey of 601,509 households 
that provides information for a wide range of monitoring 
and impact evaluation indicators of health, nutrition and 
women’s empowerment. The sampling design of the 
NFHS-4 is a stratified two-stage sample with an overall 
response rate of 98%. The Primary Sampling Unit (PSUs), 
i.e. the survey villages in rural areas and Census Enumeration 
Blocks (CEBs) in urban areas, were selected using probabil-
ity proportional to size (PPS) sampling. Data collection was 
conducted in two phases from January 2015 to December 
2016. The data were gathered using computer-assisted per-
sonal interviewing (CAPI) by trained research investigators. 
Only those respondents who gave oral/written consent were 
interviewed in the survey. A more detailed description of 
survey design, questionnaire and quality control measures 
can be obtained elsewhere (Paswan et al., 2017).

The NFHS-4 asked a specific question: ‘Please show me 
where members of your household most often wash their 
hands’. In the households where the place of handwashing 
was observed, research investigators were instructed to 
observe the presence of water, soap/detergent (bar, liquid, 
powder, paste) or other cleansing agents (ash, mud, sand) or 
absence of any cleansing agent. The present analysis is 
restricted to 582,064 households where the usual place for 
handwashing was observed. The availability of specific hand-
washing materials at the usual place of handwashing is 
assumed to be used by the household for handwashing. There 
is no consensus on a gold standard for identifying handwash-
ing behaviour (Manun’Ebo et al., 1997), though handwashing 
behaviour can be assessed using questionnaires, by hand-
washing demonstration and by direct/indirect observation. 
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Figure 4. Self-reported behavioural intentions of children aged 8–14 years (n = 147) after completing Antibiotic Guardian Youth 
Badge.

Figure 3. Antibiotic Guardian pledges chosen by children aged 8–14 years (n = 147).

questionnaires may not be feasible for younger children and 
the verbal approach is open to acquiescence bias. Other 
interactive methods of data collection should be explored 
for children such as concept meaning maps (Wheeldon 
and Faubert, 2009). For this pilot evaluation it was not 
feasible to observe sessions or collect outcome data.

Comparison with existing literature

e-Bug resources significantly improve young people’s 
knowledge and attitudes towards hygiene and antibiotics 
in a variety of settings, including schools (Eley et al, 
2019a; Eley et al, 2019b; Lecky et al, 2010; Young et al, 
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Structured observation has been found to be the best indicator 
to assess handwashing practices in Indian households (Biran 
et al., 2008).

Outcome variable

The outcome variable considered for the analysis was ‘the 
use of soap/detergent and water for handwashing’. It is 
defined as the presence of soap/detergent along with water 
in the usual place of handwashing among the households, 
where the place of handwashing was observed.

Predictor variables

The predictor variables used in the analysis were chosen 
based on the extensive literature review and available infor-
mation in the NFHS-4. Specifically, the predictor variables 
used were the schooling of the household head (< 5 years 
including the illiterates, 5–9 years, 10–11 years, ⩾ 12 
years), sex of the household head (male, female), religion 
of the household head (Hindu, Muslim, Christian and 
Others), caste/tribe of the household head (scheduled caste 
[SC], scheduled tribe [ST], other backward classes [OBC] 
or non-SC/ST/OBC), household size (< 5 members, ⩾ 5 
members), house type (kuccha, semi-pucca, pucca), loca-
tion of water source (in own dwelling, elsewhere), owner-
ship of the house (not own house, own house), wealth index 
(poorest, poorer, middle, richer, richest), place of residence 
(urban, rural) and region (north, central, east, northeast, 
west, south).

Statistical analysis

In the present study, cross-tabulations between the outcome 
and predictor variables were done using the appropriate 
sample weights. The binary logistic regression was carried 
out to understand the predictors of handwashing practices. 
For this regression analysis, the dependent variable ‘Soap/

detergent and water used for handwashing’ was categorised 
into two, i.e. 1 = yes, 0 = no. The variables ‘house type’ 
and ‘ownership of house’ were dropped from the regression 
analysis to avoid multicollinearity. The Statistical Package 
for Social Sciences (SPSS-25, IBM Corp., Armonk, NY, 
USA) was used for analysis. The choropleth map was pre-
pared at the district level using the ArcMap (version 10.4) 
to assess the regional scenario. The local indicators of spa-
tial association (LISA) cluster map and Moran’s I scatter 
plot were calculated through GeoDa (version 1.14) to 
understand the spatial clustering in the use of soap/deter-
gent and water for handwashing.

Results

Type of handwashing elements observed  
at the usual place of handwashing

Soap/detergent and water were observed in the usual place 
of handwashing in three-fifths (60%) of the households 
(Figure 1). In 16% of the households, only water was 
observed in the usual place of handwashing. Seven out of 
every ten households were observed to have water and any 
cleansing element in their regular handwashing place. Nine 
percent of the households were found to have no water, no 
soap or any other cleansing agent at their usual place for 
handwashing.

Handwashing through soap and water 
by background characteristics of the 
households

Table 1 presents the bivariate analyses to understand the 
individual association between the predictors and outcome 
variable. Of the male-headed households, 61% use soap 
and water for handwashing compared with 55% of the 
female-headed households. Use of soap and water for hand-
washing was found to increase with increasing education of 

Figure 1. Type of cleansing element for handwashing observed at the usual place of handwashing, among households in which the 
place for hand washing was observed, India, 2015–2016.
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2017), the community (Eley et al, 2018) and family sci-
ence shows (Lecky et al, 2014). This work further sup-
ports the value of e-Bug and community-based IP and 
antibiotics education. The authors have previously 
reported that knowledge of and confidence to teach about 
IP and antibiotics varies significantly between school and 
community educators (Hayes et al, 2020). Community 
educators are often volunteers and come from a range of 
backgrounds, not necessarily education or science, and 
therefore training or further support is needed to lead ses-
sions on scientific topics.

Antibiotic Guardian pledging improved adults’ know-
ledge and behaviour around antibiotics (Chaintarli et al, 
2016; Kesten et al, 2017), and the online ‘Germ defence’ 
tool improved hand hygiene behaviour and infections 
rates within families (Little et al, 2015). Our study sug-
gests that action planning around antibiotics and hygiene 
may also improve behavioural intentions of children; 
however, further follow up studies are needed to explore 
integration with families and explore long-term effects 
on behaviour.

This is the first study, known to the authors, to report an 
educational IP and antibiotics intervention with community 
youth groups. Previous health interventions in the USA 
have reported improvements in scouts’ attitudes and behav-
iours towards nutrition and physical activity (Cullen et al, 
1998; Gallaway et al, 2007; Guagliano and Rosenkranz, 
2012; Rosenkranz et al, 2010; Sotgiu et al, 2009). A com-
mon theme is the benefit of including family in interven-
tions (Guagliano and Rosenkranz, 2012; Rosenkranz et al, 
2010); therefore, a family-centred approach to the AGYB 
may help maximise any behaviour change around IP and 
antibiotics.

Implications for local authorities, public 
health and youth groups

In March 2020, during the COVID-19 pandemic the AGYB 
was promoted to parents and youth leaders for home-
schooling and remote learning. The AGYB could be pro-
moted to community groups as part of antibiotic-related 
improvement action plans, and other public campaigns to 
minimise transmission of infections.

Community youth groups are a suitable setting to 
deliver health education to influence the behaviour of 
young people. The AGYB fulfils a niche and supports 
youth group themes around health and wellbeing and 
community action, and is suitable for peer-to-peer teach-
ing, which the e-Bug activities can support (Young et al, 
2017). Children demonstrated intentions to share learning 
with family, and therefore should be encouraged to repli-
cate activities at home, or take home written material 
including leaflets.

Implications for the AGYB and future work

Following the pilot evaluation, more activities around 
antibiotics, including experiments and storyboards, as 
well as alternative activities with cheaper and readily 
available materials were included in the AGYB resource. 
Further support for teaching antibiotics was provided via 
online e-Bug training (Future Learn, 2020) which is 
being promoted to local authorities and community lead-
ers. Future evaluation of the AGYB could include col-
lection of data to inform changes in capability, 
opportunity and motivation around IP and antibiotic use 
before and after the activities, measured through 
increased handwashing indicated by soap use, and reduc-
tions in rates of infection.

Conclusion

The AGYB is a valuable resource to engage young people 
with IP and antibiotics and is transferable to a range of set-
tings, including community groups, educational settings 
and home learning. Community youth groups are a suitable 
setting to provide young people with the opportunity, moti-
vation and capability to prevent infections and spread 
awareness of antimicrobial stewardship in their communi-
ties and families. The Antibiotic Guardian Youth Badge 
pack and information is freely available on the e-Bug 
website.
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2015). Globally, only 19% of people wash their hands after 
contact with excreta (Freeman et al., 2014).

Handwashing is practised by washing hands using the 
several combinations of water, solid or liquid soap, sani-
tiser, alcohol-based components, sand, ash and mud. 
Although mostly water is used for handwashing, water 
alone is an inefficient skin cleanser because fats and pro-
teins are not readily dissolved in water. People in low-
income countries such as India, Bangladesh and sub-Saharan 
Africa use ash, mud or sand for handwashing as zero-cost 
alternatives to soap (Bloomfield and Nath, 2009). Although 
there is potential for infection transmission by using con-
taminated soil/mud/ash for handwashing, ash or mud is 
perceived to clean hands as effectively as soap (Nizame 
et al., 2015). Handwashing with soap can dramatically 
reduce the rates of common diseases, including pneumonia 
and diarrhoea, two of the leading causes of deaths in chil-
dren. Handwashing with soap and water is a simple and 
efficient method for reducing the risk of infectious diseases 
(Burton et al., 2011). Handwashing with soap can reduce 
childhood mortality rates related to respiratory and diar-
rheal diseases by almost 50% in developing countries 
(Curtis and Cairncross, 2003). Handwashing with soap pre-
vents the two clinical syndromes that cause the most sig-
nificant number of childhood deaths globally; namely, 
diarrhoea and acute lower respiratory infections (Luby 
et al., 2005).

Effective national programs for changes in handwashing 
behaviour can be expected to reduce diarrhoea and pneu-
monia caused by lack of handwashing by 25% (Townsend 
et al., 2017). A large number of people do not wash their 
hands regularly or do not know how to wash their hands 
properly (Ali et al., 2014). Education, socioeconomic sta-
tus, availability of a water source in the house, ownership 
of the house and rural residence are associated with hand-
washing (Al-Khatib et al., 2015; Halder et al., 2010; Kumar 
et al., 2017; Ray et al., 2010; Schmidt et al., 2009; 
Ssemugabo et al., 2020). Handwashing is also related to 
knowledge of hand hygiene and non-availability of hand-
washing spaces or soap among school children (Mane 
et al., 2016).

India, with a cumulative number of 2,905,823 cases of 
COVID-19, is the third-worst affected country after the 
USA and Brazil as of 21 August 2020 (WHO, 2020b). 
Experts differ on the future trend of the COVID-19 in the 
country, amid rapidly growing cases across the states 
(Application Programming Interface, 2020), and the disease 
transmission stage being classified as ‘cluster of cases’ 
(WHO, 2020b). Appropriate handwashing (handwashing 
with alcohol-based agent or soap and water for a minimum 
of 20 s) is recommended as one of the most important ways 
to prevent person-to-person transmission of COVID 19. 
Nevertheless, evidence suggests poor hand hygiene in hos-
pitals /healthcare providers (Mani et al., 2010; Sureshkumar 
et al., 2011; Tyagi et al., 2018) and the role of hands in 

spreading infections in the country (Taneja et al., 2003). 
Handwashing through alcohol-based agent/soap and water 
at the household level again seems not universal, as millions 
of Indians do not have access to basic amenities (Kumar, 
2015). With several parts of India being water-stressed, and 
as much as 70% of the surface water resources being con-
taminated (Niti Aayog, 2019), is further perceived to worsen 
the recommended handwashing practices. Empirical evi-
dence on existing handwashing practices is crucial to com-
bat infectious diseases like COVID-19. There is, however, 
no scientific study exploring handwashing practices, spatial 
clustering and its determinants at the household level using 
the nationally representative sample in India. The aims of 
the present study were to: (1) understand the pattern and 
predictors of handwashing using soap/detergent and water; 
and (2) assess the spatial clustering of handwashing through 
soap/detergent and water at the district level in India.

Methods

Data

The study used data from the fourth round of the National 
Family Health Survey (NFHS), 2015–2016. The NFHS-4 is 
a nationally representative survey of 601,509 households 
that provides information for a wide range of monitoring 
and impact evaluation indicators of health, nutrition and 
women’s empowerment. The sampling design of the 
NFHS-4 is a stratified two-stage sample with an overall 
response rate of 98%. The Primary Sampling Unit (PSUs), 
i.e. the survey villages in rural areas and Census Enumeration 
Blocks (CEBs) in urban areas, were selected using probabil-
ity proportional to size (PPS) sampling. Data collection was 
conducted in two phases from January 2015 to December 
2016. The data were gathered using computer-assisted per-
sonal interviewing (CAPI) by trained research investigators. 
Only those respondents who gave oral/written consent were 
interviewed in the survey. A more detailed description of 
survey design, questionnaire and quality control measures 
can be obtained elsewhere (Paswan et al., 2017).

The NFHS-4 asked a specific question: ‘Please show me 
where members of your household most often wash their 
hands’. In the households where the place of handwashing 
was observed, research investigators were instructed to 
observe the presence of water, soap/detergent (bar, liquid, 
powder, paste) or other cleansing agents (ash, mud, sand) or 
absence of any cleansing agent. The present analysis is 
restricted to 582,064 households where the usual place for 
handwashing was observed. The availability of specific hand-
washing materials at the usual place of handwashing is 
assumed to be used by the household for handwashing. There 
is no consensus on a gold standard for identifying handwash-
ing behaviour (Manun’Ebo et al., 1997), though handwashing 
behaviour can be assessed using questionnaires, by hand-
washing demonstration and by direct/indirect observation. 
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